
AC..'= Canyon Fuel 
~r Company, LLC 
A Subsidiary of Bowie Resource Holdings, LLC 

May 30,2017 

Coal Regulatory Program 
Utah Division of Oil , Gas and Mining 
1594 West North Temple, Suite 1210 
Salt Lake City, UT 84114-5801 

to 61 00301 

~~nMr8 
1tSLt35 

RE: Permit C/007/039, DOGM WRS Phase II Technical Review 

Dugout Canyon Mine 
POBox 1029 
Wel lington, Utah 8~542 
(4 35) 637-6360 
Fax (435)636-2897 

Subject: Conditional Approval of Waste Rock Site Phase " Expansion, Canyon Fuel Company. 
Dugout Mine, C/007/039, Task 10 # 5435 

Dear Mr. Christensen: 

Canyon Fuel Company, LLC herby files application to modify the permit C/007/039. Enclosed 
please find two clean copies prepared for incorporation of the submittal to address the Waste 
Rock Site Phase" Expansion. 

Should you have any questions please contact Bill King at (435) 636-2898 or David Spillman at 
(435) 636-2872. 

Sincerely, 

David G. Spillman, P.E. 
Technical Services Manager 

cc: Kirt Tatton 
Chris Hansen 
Bill King 

Du gOllt Canyo ll lVl inc 

RECEIVED 
.JIJN 06 ?Ilil 

DIV. OF OIL, GAS & MINING 
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APPLICATION FOR COAL PERMIT PROCESSING 

Pennit Change ~ New Pennit 0 Renewal 0 Exploration 0 Bond Release 0 Transfer 0 

Permittee: Canyon Fuel Company, LLC 
Mine: Dugout Canyon Mine Permit Number: CI007/039 
Title: Waste Rock Site Phase II Expansion 
Description, Include reason for application and timing required to implement: 

Dugout Mine is expanding the Waste Rock Site to allow for more capacity. This expansion is expected to take 
place in 2017. Task ID # 5435. Conditional approval, submittal of Clean Copies. 

Instructions: If you answer yes to any of the first eight (gray) questions, this application may require Public Notice publication. 

I:8J Yes 0 No 
DYes I:8J No 
DYes I:8J No 
DYes [g] No 
DYes [g] No 
DYes I:8J No 
I:8J Yes 0 No 
I:8J Yes 0 No 
DYes I:8J No 
DYes [g] No 

DYes I:8J No 
DYes I:8J No 
DYes I:8J No 
DYes [g] No 
I:8J Yes 0 No 
I:8J Yes 0 No 
I:8J Yes 0 No 
I:8J Yes 0 No 
[8J Yes 0 No 
DYes [g] No 
[g] Yes 0 No 
DYes [8J No 
DYes [g] No 

1. Change in the size of the Permit Area? Acres: __ Disturbed Area: 1A. ~ increase 0 decrease. 
2. Is the application submitted as a result of a Division Order? DO# _ _ 
3. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area? 
4. Does the application include operations in hydrologic basins other than as currently approved? 
5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond? 
6. Does the application require or include public notice pUblication? 
7. Does the application require or include ownership, control, right-of-entry, or compliance information? 
8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling? 
9. Is the application submitted as a result ofa Violation? NOV # __ 

10. Is the application submitted as a result of other laws or regulations or policies? 
Explain: 

11. Does the application affect the surface landowner or change the post mining land use? 
12. Does the application require or include underground design or mine sequence and timing? (Modification ofR2P2) 
l3. Does the application require or include collection and reporting of any baseline information? 
14. Could the application have any effect on wildlife or vegetation outside the current disturbed area? 
15. Does the application require or include soil removal, storage or placement? 
16. Does the application require or include vegctation monitoring, removal or revegetation activities? 
17. Does the application require or include construction, modification, or removal of surface facilities? 
18. Does the application require or include water monitoring, sediment or drainage control measures? 
19. Does the application require or include certified designs, maps or calculation? 
20. Does the application require or include subsidence control or monitoring? 
21. Have reclamation costs for bonding been provided? 
22. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream? 
23. Does the application affect permits issued by other agencies or permits issued to other entities? 

lication. 

I hereby certify that I am a responsible official of the applicant and that the infonnation contained in this application is true and correct to the best of my infonnation 
and belief in aU respects with the laws of Utah in reference to commitments, undert ng , Id oblig' , he in. 

Da>II' ~ 
Print Name 

Notary Public 

My commission Expires: • I ~ • . -I-M.>W<W:....:....- -+I ..... 1 f<Oc....-. 20 ID 
Attest: State of 0 ~ "i } } ss: 

Counryof~~~~~_~~~~~~ _ ____ _ 

~-- .. --------- .. , 
I NOTARY PUBLIC I 

CARMEN HUMPHREY 
I Commission No. 680114 I 
I Commission El<plr." I 
I 

NOVE_ER ii, 2011 I 
STATE OF UTAH L __________ --- .. 

For Office Use Only: Assigned Tracking Received by Oil, Gas & Mining 
Number: 

RECEIVED 
.1\ 11\\ (; (; ;'IJi I 

DIV. OF OIL, GAS & MINING 

Fonn DOGM- Cl (ReVIsed 9/17/2013) 
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APPLICATION FOR COAL PERMIT PROCESSING 
Detailed Schedule Of Changes to the Mining And Reclamation Plan 

Permittee: Canyon Fuel Company, LLC 
Mine: Dugout Canyon Mine, Waste Rock Site Permit Number: CI007/039 
Title: Waste Rock Site Phase II Expansion, page 1 of 2 

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit 
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table 
of contents, section of the plan, or other information as needed to specifically locate, identifY and revise the existing Mining and 
Reclamation Plan. Include page, section and drawing number as part of the description. 

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED 

o Add ~ Replace o Remove 
Dugout M&RP, Chapter I, Page 1-8, 1-9, 1-10, 1-11 (The degas well total acres is from 
Table 1-2 of the Methane De~assificatin Amendment for constructed sites only) 
Dugout M&RP, Chapter I, Plate 1-4 (Permitted Acres increased, the Disturbed Acres 

o Add ~ Replace D Remove 
decreased as degas sites that were never constructed were removed from the acreage table as 
referenced above 

DAdd ~ Replace D Remove Du~out M&RP, ChaEter 3, Plate 3-lE 

DAdd ~ Replace DRemove Dugout M&RP, ChaEter 5, AEEendix 5-6 ReElace entire 3EEendix 
Dugout M&RP, Chapter 7, Appendix 7-6, UPDES Permit, Remove all old UPDES Permits 

DAdd ~ Replace D Remove and reElace with uEdated UPDES permit 

DAdd ~ Replace D Remove Du~out M&RP, Refuse Pile Amendment, ChaEter 1, RA Fi~ure I-IA 

DAdd ~ Replace DRemove Dugout M&RP, Refuse Pile Amendment, ChaEter 1, RA Figure I-lB 

DAdd ~ Replace DRemove Dugout M&RP, Refuse Pile Amendment, ChaEter 1, RA Plate 1-1 

~Add D Replace D Remove 
Dugout M&RP, Refuse Pile Amendment, Chapter 1, Attachment 1-1, Encroachment 
Document 

DAdd ~ Replace D Remove Du~out M&RP, Refuse Pile Amendment, ChaEter 2 

DAdd D Replace ~ Remove Dugout M&RP, Refuse Pile Amendment, Chapter 2, RA Table 2-2 

DAdd ~ Replace DRemove Du~out M&RP, Refuse Pile Amendment, ChaEter 2, RA Plate 2-1 
Dugout M&RP, Refuse Pile Amendment, Chapter 2, RA Plate 2-2 (An as-built will be 

DAdd ~ Replace D Remove submitted uEon comEletion of the Phase II eXEansiol1} 

~Add D Replace D Remove Du~out M&RP, Refuse Pile Amendment. ChaEter 2, RA Attachment 2-1 

DAdd ~ Replace D Remove Dugout M&RP, Refuse Pile Amendment, ChaEter 2, RA Attachment 2-2 

DAdd ~ Replace DRemove Dugout M&RP, Refuse Pile Amendment, ChaEter 3, Page 3-10, 3-11, 3-12, 3-13 
Dugout M&RP, Refuse Pile Amendment, Chapter 3, Appendix 3-2, Raptor Survey 

~Add D Replace D Remove "Confidential Binder 

DAdd ~ Replace D Remove Du~out M&RP, Refuse Pile Amendment, ChaEter 4, RA Figure 4-1 

o Add ~ Replace D Remove Dugout M&RP, Refuse Pile Amendment, ChaEter 5 

DAdd ~ Replace DRemove Dugout M&RP, Refuse Pile Amendment, ChaEter 5, RA Plate 5-1 

DAdd ~ Replace D Remove Dugout M&RP, Refuse Pile Amendment, ChaEter 5, RA Plate 5-IA 

~Add D Replace D Remove Dugout M&RP, Refuse Pile Amendment, Chapter 5, RA Plate 5-lB 

DAdd ~ Replace DRemove Dugout M&RP, Refuse Pile Amendment, ChaEter 5, RA Plate 5-2 

DAdd D Replace ~Remove Dugout M&RP, Refuse Pile Amendment, ChaEter 5, RA Plate 5-2A 

DAdd ~ Replace D Remove Dugout M&RP, Refuse Pile Amendment, ChaEter 5, RA Plate 5-3 

~Add D Replace D Remove Dugout M&RP, Refuse Pile Amendment, ChaEter 5, Attachment 5-1 

~Add D Replace D Remove Dugout M&RP, Refuse Pile Amendment, Chapter 5, Attachment 5-2 

DAdd ~ Replace DRemove Du~out M&RP, Refuse Pile Amendment, ChaEter 5, Attachment 5-3 



APPLICATION FOR COAL PERMIT PROCESSING 
Detailed Schedule Of Changes to the Mining And Reclamation Plan 

Permittee: Canyon Fuel Company, LLC 
Mine: Dugout Canyon Mine, Waste Rock Site Permit Number: CI007/039 
Title: Waste Rock Site Phase II Expansion, page 2 of2 

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit 
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table 
of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and 
Reclamation Plan. Include page, section and drawing number as part of the description. 

DAdd [8J Replace 

DAdd [8J Replace 

DAdd [8J Replace 

DAdd [8J Replace 

DAdd [8J Replace 

DAdd [8J Replace 

[8J Add D Replace 

[8J Add D Replace 

[8J Add D Replace 

[8J Add D Replace 

[8J Add D Replace 

[8J Add D Replace 

[8J Add D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

DAdd D Replace 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

D Remove 

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED 

Dugout M&RP, Refuse Pile Amendment, Chapter 5, Attachment 5-5 

Dugout M&RP, Refuse Pile Amendment, Chapter 6, RA Figure 6-1 

Dugout M&RP, Re fuse Pi le Amendment, Chapter 7 

Dugout M&RP, Refuse Pile Amendment, Chapter 7, RA Figure 7-1 

Dugout M&RP, Refuse Pile Amendment, Chapter 7, RA Table 7-3 

Dugout M&RP, Refuse Pile Amendment. Chapter 7, RA Table 7-4 

Dugout M&RP, Refuse Pile Amendment, Chapter 7, RA Plate 7-1a 

Dugout M&RP, Refuse Pile Amendment, Chapter 7, RA Plate 7-2a 

Dugout M&RP, Refuse Pile Amendment, Chapter 7, RA Plate 7-3a 

Dugout M&RP, Refuse Pile Amendment, Chapter 7, RA Plate 7-4a 

Dugout M&RP, Refuse Pile Amendment, Chapter 7, RA Plate 7-5a 
Dugout M&RP, Refuse Pile Amendment, Chapter 7, RA Attachment 7-4, add As-built for 
UC-l to back of attachment 

Dugout M&RP, Refuse Pile Amendment, Chapter 7, RA Attachment 7-7 

Any other specific or special instruction required for insertion of this proposal into the 
Mining and Reclamation Plan. 

Received by Oil, Gas & Mining 

RECEIVED 
li.IN () 6 (fill 

OIV, OF OIL, GAS & MINING 

Fonn DOGM - C2 (ReVised March 12,2002) 



Canyon Fuel Company, llC Mining and Reclamation Plan 
SCM/Dugout Canyon Mine April 2017 

Section 30: lot 1 

Federal BlM Right-of-Way UTU-76601 - (10 acres) - Sept. 1998 

T. 13S., R. 12 E., SlBM, Utah 

Section 23: NE1/4NW1/4NW1/4SW1/4,N1/2NE1/4NW1/4SW1/4, 

SE1/4NW1/4NW1/4SW1/4 

Fee land owned by CFC as described below: (800 acres) 

T. 13 S., R. 12 E., SlBM, Utah 

Section 16: All 

Section 23: E1/2NW1/4; W1/2NE1/4 

BlM Rt-of-Way UTU-77985 - (57.5 acres) 

T13 S., R12E., SlBM, Utah 

Section: 22: NE1/4SW1/4SW/4SE1/4, S1/2SW1/4SW1I4SE1/4, 

N1/2SE1/4SW1/4SE1/4, SE1/4NE1/4SW1/4SE1/4, 

S1/2NW1/4SE1/4SE1/4,SW1/4NE1/4SE1/4SE1/4, 

N1/2NE1/4SE1/4SE1/4 

Section 23: NW1/4SW1/4NW1/4SW1/4, S1/2NW1/4NW1/4SW1/4, 

NE1/4NW1/4NW1/4SW1/4, N1/2NE1/4NW1/4SW1/4 

Section 27: NE1/4SE1/4NE1/4NW1/4, S1/2SE1/4NE1/4NW1/4, 

SE1/4NE1/4NE1/4NW 1/4, W1/2 NW1/4NW1/4NE1/4 

BlM Parcel (2.5 acres) 

T13 S., R12E., SlBM, Utah 

Section: 23: NW1/4NW1/4NW/4SW1/4 

State lease Ml-48435-0BA - (2,560 acres) 

T13 S., R13 E., SlBM, Utah 

Section 17: W1/2W1/2SW1/4, W1/2E1/2W1/2SW1/4 

1-8 
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Canyon Fuel Company, LLC 
SCM/Dugout Canyon Mine 

Mining and Reclamation Plan 
April 2017 

Section 19: 

Section 20: 

NE1/4SE1/4, S1/2SE1/4 

W1/2W1/2W1/2, W1/2E1/2W1/2W1/2 

T13 S., R13 E., SLBM, Utah (Added to Permit Area in 2005, approximately 2,360 acres) 

Section 17: E1/2SW1/4, SW1/4SE1/4, E1/2E1/2W1/2SW1/4 

Section 20: E1/2W1/2, E1/2, E1/2E1/2W1/2W1/2 

Section 21: SW1/4NW1/4, SW1/4 

Section 28: NW1/4, N1/2SW1/4, SW1/4SW1/4 

Section 29: All 

Section 30: E1/2, E1/2W1/2 

State Lease ML-50582-0BA - (320 acres) 

T13 S., R13 E., SLBM, Utah 

Section 16: W1/2 

Waste Rock Storage Facility - Fee land owned by CFC 

T. 14 S., R. 12 E., SLBM, Utah (Approximately 28.2 acres) 

Section 18: Portions of E1/2NE1/4, 

All of Lease ML-42648, except the E1/2 of Section 8 and the NE1/4 of Section 17, is included within 

the Dugout Canyon Mine permit boundary. However, only the S1/2 SE1/4 of Section 9 from Lease 

ML-42649 is within the permit boundary. The ten acres described in UTU-76601 are also described 

in UTU-77985. The U.S. Department of Interior, Bureau of Land Management (BLM) right-of-way 

application UTU-76601 is included in Appendix 1-3. 

The disturbed area encompasses 20.80 acres (Mine Facility area, including Gilson well pad and 

small substation), 36.08 (G-2, G-5, G-6, G-7, G-9, G-10, G-11, G-12, G-13, G-14, G-15, G-16, G-

17, G-18, G-19, G-22 (including access road), G-25, G-26, G-30 and G-31 Degas Well), 14.25 

acres (AMV Road) 0.85 (Topsoil Stockpile), 1.8 acres (Leach field/pipeline area), 2.7 acres (Pace 

Canyon Fan Facility) and 28.2 acres (Refuse Pile area) totaling approximately 104.68 acres. That 

acreage includes a pre- and post mining road with an area of 1.6 acres and 2.03 acres of 

INCORPORATED 

1-9 JUN 07 2017 

Div. of Dill Gas & Mining 



Canyon Fuel Company, LLC 
SCMIDugout Canyon Mine 

Mining and Reclamation Plan 
April 2017 

undisturbed land within the mine facilities disturbed area and 11.2 acres within the refuse pile 

disturbed area. 

The permit boundary encompasses approximately 9,569 acres which includes the acreage as 

presented in the table below, also refer to Plate 1-1 and RA Plate 1-1 for additional information. 

Coal ownership acreage within the permit area includes approximately 2,941 acres offederal coal, 

approximately 5,800 acres of state coal, and 828 acres of fee coal as shown in the table below 

(Plate 1-2 and RA1-1B). Approximately 745 acres which include the surface subsidence area, 

refuse pile and leach field areas will not be mined although their acreage is included in the surface 

and coal ownership acreage totals. 

Acreage Table 
(all acreage is approximate) 

I Disturbed Area I Acreage I Surface Ownershl~ I Acreage I Coal Ownershi~ I Acreage 

Dugout Cyn. Facility 20.B Federal 627 Federal 2941 

Degas 36.0B State of Utah 920 State 5BOO 

AMV Road 14.25 Fee B022 Fee B2B 

Topsoil Stockpile 0.B5 

leachfield 1.B 

Fan Portal 2.7 

Refuse Pile 2B.2 

Total 104.6B 9569 9569 

Acres of Land Within Permit Area under Lease and Fee Lands 

I State leases I Acres I Federal leases I Acres I BlM I Acres 

Ml-4264B 3160 U-07064-027B21 2BB1 ROW UTU-76601 10 

Ml-42649 BO ROW UTU-779B5 47.5 

Ml-4B435-0BA 2560 Parcel 2.5 

Ml-505B2-0BA 0 Fee Acreage B2B 

Total (Rounded) 5BOO 3709 I" ,.., 1,El(,l.. ............ " 
... '-'...., I "'-J 

I 

I 
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Canyon Fuel Company, LLC 
SCM/Dugout Canyon Mine 

Mining and Reclamation Plan 
April 2017 

Approximate Total Acreage within Permit Area 5800+ 3709+60 = 9569 

A legal description of the permit boundary includes: 

T. 13 S., R. 12 E., SLBM, Utah 

Section 9: S1/2SE1/4 

Section 10: S1/2 

Section 11: S1/2 

Section 13: All 

Section 14: All 

Section 15: All 

Section 16: All 

Section 17: E1I2SW1/4; SE1/4 

Section 20: E1/2NW1/4; SW1/4NW1/4; N1/2NE1/4 

Section 21: N1/2NW1/4; NE1/4 

Section 22: N1/2; N1/2S1/2; Portion of N1/2NE1/4SE1/4SE1/4; 

Portion of SW1/4NE1/4SE1/4SE1/4; 

Portion of the S1/2NW1/4SE1/4SE1/4; 

Portion of SW1/4NE1/4SW1/4SE1/4; 

Portion of N1/2SE1/4SW1/4SE1/4; 

Portion of NE1/4SW1/4SW1/4SE1/4; 

Portion of S1/2SW1/4SW1/4SE1/4 

Section 23: NW1/4; NE1/4; SE1/4; NE1/4SW1/4; NW1/4NW1/4SW1/4; 

S1/2NE1/4NW1/4SW1/4;NW1/4SW1/4NW1/4SW1/4, 

E1/2SE1/4SW1/4 

Section 24: All 

Section 25: N1/2N1/2, N1/2SW1/4NW1/4 

Section 26: N1/2NE1/4, NE1/4SE1/4NE1/4 

Section 27: Portion of W1/2NW1/4NW1/4NE1/4 

Portion of SW1/4NE1/4NE1/4NW1/4 

Portion of E1/2SW1/4NE1/4NW1/4 

Portion of SW1/4SW1/4NE1/4NW1/4 

1-11 
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Canyon Fuel Company, LLC 
SCM/Dugout Canyon Mine 

APPENDIX 5-6 

Reclamation Bond Estimate 

Mining and Reclamation Plan 
April 2016 

INCORPORATED 
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TABLE 1-2 
Disturbed Acrae by Well Site 

Well Site 

G·1 

G·2 

G-3 

G..t 

G-8 

G-8 

G·7 

G-8 

G-8 

0.10 

6--11 

0.12 

G-13 

G-14 

G-16 

G·18 

G .. 17 

G-18 

G·11 

G-22 and Aceen ROIICI 

G-25 

G-26 

0.29 

G-30 

G-31 

PennItl8d Surveyed Disturbed 
Disturbed Acres ACrM 

0.6 Not Constructed 

1.21 0.45 

0.97 0.51 

0.85 0.39 

0.75 0.42 

0.32 0.59 

1.25 0.49 

0.9 Not Constructed 

2.2 0.31 

1.7 0.29 

1.6 0.32 

2 0.32 

2.75 0.44 

2 0.40 

2.5 o.n 
2 0.64 

1.25 Not surveyed 

1.4 0.70 

2.3 0.52 

3.5 1.79 

1.8 0.60 

1.8 0.60 

2 Not Constructed 

2 0.93 

1.75 0.71 

6~':..~~J;£ ~ 
f:f'" . . v "'~/ ~ J./-I/···. i. 

~ . ; 
~4_ \~~ 

ME .: 
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Dugout Canyon C/007/039 

Direct Costs 

Subtotal Demolition and Removal 
Subtotal Backfilling and Grading 
Subtotal Revegetation 

Direct Costs 

Indirect Costs 

MoblDemob 
Contingency 
Engineering Redesign 
Main Office Expense 
Project Management Fee 
Subtotal Indirect Costs 

Bond Amount 

Total Reclamation Cost 2015 Dollars 

Escalation factor for 2015 
Number of years to next review 
Escalation 

Escalated Reclamation Cost to 2020 

Reclamation Cost (rounded to nearest $1,000) 

Bond Amount in 2009 Dollars 

Difference Between Cost Estimate and Bond 

Percent Difference 

IEscalated$ = ($ x [1 + Rate years )1 

Revised 4/5/2017 

~732,013 
~1,083,312 

$449,698 

$2,265,023 

~226,502 10.0% 
~113,251 5.0% 

$56,626 2.5% 
~154,022 6.8% 

$56,626 2.5% 
$607,027 26.8% 

$2,872,050 

0.012 
5 

$176,509,00 

$3,048,559.23 

$3,049,000.00 

$3,550,000.00 

~SOltOOO.OO 
14.11% 

INCORPORATED 
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Dugout Canyon Cl007/039 Demolition Costs Revised 412/2017 

Demo Line Item Subtotals 
lDU 

,-/ ,-' 1,:,' <I .!lll .. ;,,"-lllm, 

1 Mine BeH BC-1 S 11112,0 

2 Transfer Building $ ~~ 
3 Feed Bell BC 2 $ 1,524 

• Stack Tubes 2 S 4,686 

5 Head House 1 $ - -~~ 
6 Transfer Belt BC 2- -S-

5!019 
7 Head House 2 $ !tlli_ 
8 Reclaim Tunnel S 31~ 
9 Reclaim Belt Be 4 $--

7,031 
10 Escape Tunnel 60 inoh } - ~ 
11 Crusher Building_ S !!JqI 
12 Truck Loadout Belt BC 5 $ 6,3~ 

13 Truck Loadoul and Scale $ 16dE. 
14 Bathhouse $ 76,623 

15 Substation S -- 2~ 
1 ~ POWtH tin ..... "" POIO$ S ~ 
17 ~etaining Wall '$ ---.m. 
16 Gablon WaU $ 21~14 

19 Pump House S 2,~ 
.2.0 P.ved Road S ~ 
2.-1 Stream Culvert 72 inch S ~S,S~ 

22 Water Tanks -S- '6! -
23 Rock Dust Bin $ 1,396 
24 Fua Tank and Fuet Station $_- 1,8:10 
25 Holdinq Tank $ 3(.lSs 
26 Ventilation Fan $ 1,114 -
27 Maanet S -~ 
2Jj Water System $ 27,407 
29 Sewage System S ~ 
30 SIo,age Contalne .. (8) S U.~ 
31 Gilson Well $- l.!lIll 
32 Switch Hauss t 6,364 
33 Portals No $ 2~ 
34 SIo'.ge & Balta Bin S 21955 

35 Storage Building $ ,2,183 
36 Sempllng Svstem S ~ 
37 Stoker Storaos Bin S 1.039 

3B Substation No 2 I $ 2524 

39 Gabion Baskets $_ - l , iIIIII 

40 Pace Fan Culvert S lJ~~~_ Phase I & II Bond Release of Degas Wells Breakout 
41 Pace Fan & Generators S Sl,618 

42 PeC8 Fan Portal ; ~ 
43 Refuse Pile 5 ~ 

,·,jl) Ujr.~T.1 """' 111k1nl' 
'."~'! 1!"H,jJ:/~1 

R~ll ~I rtf" 1«/, ,.] , m 
44 Refuse Site '- I!.W 
45 Dogas Well G2 S 1O,7!9 Dogas Well G2 $ 6.455 $ 4,304 $ 10, 7~ 

4ff Dog •• Wen G-5 S ....!E!.. Oegao Well G-5 S (~783 .s 3. 189 $ 7, 912 

47 Degas Well G 6 S ~ 
48 DeQas Well G-7 $ 6,109 

49 DeQas Well G-9 :$" 7912 

Degas Well G 6 $ 1,945 $ 1.297 S 3,2£ 

~ .. WeiG·1 S 3665 .s :t~ 44 $ .?cl~ 
Deoas Well G-9 $ 4,747 $ 4, 747 

50 Oea •• Well G-l0 1- ~ Oeg •• wen G-1O S (.888 S 3.257 J 8,143 

51 De~as Well G-11 $ ~co.72. Dogas Well G-ll ---
52 Dogas Well G-12 S ..£!!. Oegeo Well G-12 S 3.470 .s 2..313 ~ 5,183 

53 Doga. Well G-13 $ 9. 26:t Dogas Well G-13 $ 5,551 .$ 3,705 S 9,262 

54 Oeqa. Well G-14 ..L-.. 7,463 Dogas Wen G-14 S 4.478 S 2985 $ 7,463 

55 Deoas Well G-15 ~ 5,464 Peoas Well G-15 

56 Doga. Wen G-16 $ --- 7~ peg •• Wen G-16 S (,431 $ 4,431 

57 Deoa. Well G-l1 S 7,200 Dega. Well G-l1 

58 Deg •• Well G-18 $ 15,~ Dege. Well G-18 S 9,095 S 6,063 S ~ 
59 Degas Well G-19 S 2c!.£ 
60 Deg •• Well G-22 & Access Road $ 15,993 

pegas Well G-19 $ 5.485 $ 5,485 

Peg •• Well G-22 '" Ace ... Road S 9.596 II 9,596 

61 D.gas Well G-25 $ 9t061 Degas Well G-25 $ 5.440 ~440 
62 DeQa. Well G-26 S a 441 DOlla. Wen G-26 S 5.065 S ~ 
63 begas Well G-30 $ 8,917 

64 Deg .. Well G-31 $ 18 ,881 

Degas Well G-30 $ 5,350 I ~ ~~ 
Dega. Well G-31 S 11329 $ 7.552 $ 18,881 

65 AMI/Road 5 47,689 AMV Road $ 10,086 S I~L086 

Total '74,92.- Tota' 105,863 .$ 37,109 

TOTAL with Phase I & II Bond Release Applied INCORPORATED 

TOlit wUh PhI ... ' &.11 Bond ReI~ 731,on 
JUN 07 2017 

Div. of Oil, Gas & Mining 
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Dugout Canyon C/007/039 

~:.:-n.:a ., .. hf\71'"""..r. 

1 Mine Belt B(·l 
SVUc:fUle 5 OtmOlItbn C.ctt S'-tlelBId.,La. 
No i'ncriDr W ... II De::d~ 
Stn#ure"s v ol. ~ol.rSht"d 
RUbbfe .. W nt exclude st~ 
Trut:kI'.CaDO\CI 
H . 
T~'lJIQrtajon C"t Non Slul Tludt 
T..". "Son COS[ Non. Steel O'Ne 
O~ Cost Non-Stetl 
Steef'1;Wcbnt 
TnJctr'sC-a ,t'/ 
Haull It 

Tnllr~oon'llllOn Cosl Ste!e1 Truclt TrudI;dum ,6ton :ol;'1~ 
TtanlpoltatlOn Cost stel!1 TNC:t OtNo TftJd( Omtef. HUvy_ 0....,.., C.., Sl«t 

Subtotal 

IEau"""on, 'I DiI._Co>< 
OiM'\an12 Cool 

tnt G V~ Oem0t6hoa 
Loadin Costs 
Trans rt Costs 
DlSoosal Costs 

Sob""'" 

Concrete Demolition 
Demolition 0::05t F OUrMUtlD1lS <1S-
Concrete's -./01 . Demolished 
l oadin COit Front end loader 3 CY 
Transportaoon Cost 12 CY 16 Ton Dum Truck 112 mL rnd. top 
Oisposal Cc'sts On site disposal 

j Subtotal 

T .... 

Assumes 6' thick concrete unre,.,forced slab 
Assumes no intenor walls 

0 
~ 
0 Z 
-. 0 1-

0 c.: 0 
- z :rJ 
Q = -0 
flJ -...J 0 en 
Qo '" :JJ 

c.:;; » ~ 

s: """ -f 
- in 
-J 

0 ::J 
to 

\rl"\I"~ 

~ fer 
~.:4"",!.I.. 

Ol ~' 16 U Q020 
0241 H5 UD750 

01 54 33 20 SJOO 
Triw 

NIeIton ' 1J.1 

31 23 16 42 1601 
31 2323,203014 
0241 1617 4200 

Dem olition Costs ReVIsed 41212017 

to, .~ :l'lll I('.·~'J· Nr,fH Ith .. .'.' IJ'd""~ .,~ ru"t, " ,I"~ r'·i.!-!jI ·un:.- 'm' I, II·" .,.-, ~. Jut" tr· 

' M' 

Q,2S ICr 52!00 OF 62!OO CF 
51rO< 0.5 311(00 8.192 

1'63 c;'( 

52 TON 
12 '8 CYI 

3,3 CY 
'69' ~ 1, 1 OAY 2 DAY ,382 

40.05 HR M HR 8 _8 HR 352 

10,526 

13'15 cr 2d CV 20 CV 275 
'-3 26 CY 

0.96 ICY, 2S CY 25 
226 ICY 26 CY 2S CY 59 
9.04 iCY 26 CY 235 

I S9-! I 

$ ~O 
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Dugout Canyon C/OO7/039 Demolition Costs Revised 4/212017 

i> 'r(}tflOr( h igl't"I',ci.> rlf~m~ <It;, Un!! Lo;'I/,;t" l.v,dtl'l H;:I:;.lT ');alr;~.'~~·r .4fc'O V('''lltre '.'\,·,'fl 'n t.~r~.l:. Time ~'/!JIl;!Je<' (,(\It- )",'ei: "ita/Jr.!,' Unit t·"", 
Re'l t-?t:r:1remf' Co):;' .c·;w:t~;:-

IV(Jmbt'~ 

2 Transfer Building 
Structure. Demolition Cost Steel Bid, Laroe 0241 16130020 028 ICF 104618 CF 104618 CF 
StnJcwre's Vol. Demcli>hed No interior Waa Deduct 024116130750 SO~. 0,5 52309 $ 14,6A7 
Rubble', Weight .,dude 51..,0 1937,37037 CY 
Truck's CapaciIY 
Haul~e 

TransDortation CoslNo.n Steel Truck. 
Tran>po<to~on Cost Non S~ Drive 
Disposal COsl Nan Steel 
Sleers Welahl SO TON 
Trucl<'S Cap'aclty 12 18 ;'! CYTriDs 
Haulage 3,1 CY 
Traraporiabon Cost St ... 1 Truck Truck dump 18 Ion payload 01 54 3320 5300 691: lIdav 1 DAY 1 DAY S 691 
Transporiabon Cost 51",,1 Truck Drive Truck Driver, Heavv Trhv 40.05 fiR 8 HR 8 HR S 320 
DispoSal COSI Sleel 

I No Interior W,," OC>dUCl $ . 
Subtotll I I I I I , I . , j I I , I $ lS.6SS 

Equlpmenl 's Disposal C05I 
DlsmanUinQ CoSI 
I Eoulomem 's Vel Demolished 
loading Costs 
Tranlpor\ Costs 

I Disposal ~osts 

S"b lol~1 I I I I I I ! j I $ . 
Concrete DemoWon 
Demo~tion COSI Foundations < 15" fllletocn '14 13.75 I(!:!( 229 CY 229 CY $ 3.149 

COnClele's Vol. Demo~.~ed 1,~ 298 CY 

Loading Co.1 Front end loader 3 CY 312316421601 OJIS ICY 298 CY S 286 
TransPDr'Otion Co'l 12 CY 16 Ton Dump Truck 112 ml md. In 31 2323.203014 '2.l!6 CY 298 CY 298 CY S 673 

I Olsposal Cosls On sili! IflSPOoaJ 0241 16174200 9,04 ICY 298 CY $ 2.694 

SUbtonl I , I I I , I • , , $ 6,802 

- 1 I I 1 I I I 1 1 1 L-l- I I I I I I 
Total -S 22.460 

NOTES 
Assumes 6" thick concrete unreinforced slab 
Assumes no interior walls 

0 
:<' 
0 z .... () C_ 
O c:-~ 0 
- z JJ 
G) = -U 
PJ -..... 0 (0 

Ro 
!">..l ::n 
~ J> -"" s: ....... -I 

~ m 
:J 0 

(Q 
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Rej 

Dugout Canyon C/007/039 Demolition Costs Revised 4/212017 

U~>r, .'/Jprhr! Ml1Ct:(I.f}}$ r./!cfJ.1'" UIII' UII,' t..t!nfflh IJ'lici?h fkllJh( ('m, JfC . ..., ViJIWJ1C \'/"I~"r O'.:tISily rim, 'i,m?b·'! tmn ~wcll O".;nW)· lIn" (.0::'1. 

I~ ~f~>{u;t"t! Co-~t F.1("CO,f 

Nllml>!!r 

3 Feed Belt Be 2 
Structure's Demolillon Cost Steel Bid. Laroe 0241 16130020 0.28 lOr 47438 CF 47438 CF 
StrucI..-e's Vol. Demotished No interior Wall Deduct 0241 16 13 0750 50% 0.5 237'19 $ 6,641 
R4bble's Weiohl exclude steel) 878.5 CY 
Truck's Capacitv 
HaulaQe 
Transpor:alion Cost Non Steel Truck 
TransDOIcation Cost Non Steel Drive 
Disposal Cost Non Steel 
Steers Weioht 30 TON 
Truck's Capacitv 12 16 3 CYTrips 
Haulaae 1.9 CY 
TransportatIon Cost Steel Truck Truck dump 16 ton payload 01 54 3320 5300 691 Id~ 0.6 DAY 1 DAY S 691 
Transportation Cost Steel Truck Drive Truck Driver, HeavY Trhv 40.05 HR 4,8 HR 4.8 HR $ 192 
Disposal Cost Steel 
No interior Wall Deduct 

ISubtotal I , I I I I I I I $ 7.524 

Eouloment 's Disposal Cosl 
Dismantlino Cost 
Eauioment, 's Vol. Demolished 
loadina Costs 
TransDort Costs 
Oisoosal Gosts 

:Subtotll --- $ • I 

I I I 
Total $7,524 

NOTES 
Assumes no interior waDs 

0 
~. 

0 --., 
~ 

C.: ... J 

- -'7 
""-

Q c;, 
j1) -.....J cr. 
Q8 !'"o..l 

~ --s;: -.......! 

-
:::J 

. .,::1 

Z 
() 
0 
:0 
IJ 
0 
:JJ 
» 
-; 
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Rf'f 

Dugout Canyon C/OO7/039 

p.,n,mtw. , 

41 Stack Tubes 2 
Structure'~ Demolition Cost 
Structure'S Vol. Demolished 
Rubble's WeiJlhl (exclude sleel 
Truck's Capacity 
Haulage 
Transportation Cost NCO Steel Trucl\ 
Tran.~atlon Cost Non Sleel DClYe 
Dispesal Cost Non Steel 
Steers Weight 
Truck's Capacitv 
Haulage 
TransPQrtGtion CoSI Steel Truck 
Transportc:tion Cost Steel Truck. Drive 
Disposal Cost Steel 

/Sublol. 1 

Equipment's Dlsposal COSI 
Dismantling QQ.t 
EQuipmenfts Vol. Oemolfshed 
Loacfing Costs 
Transport Costs 
Disposal Costs 

I Subtot.1 

Concrete Demolition 

N::~l\:l1uf': il:(,/';),-' 

Hl't:.."'.~!1CC 

;Vumc('1 

Demolition Costs Revised 4/212017 

U,~il IUnir Ht"o:n I tlldtl , l i ll.;';yh! l uwnH'Lrtf 1/.( {J l V<:h;me IWe,gh! IDC'((SllV I :"r:'· ~ IN"," I IlItH I ~;~"ei! P . .t.rU/II"V IUnit r tc)1 

CoJ,l {:-'TctOT 

$ • , 

I S 

pemoITUOn Cost IFoundations <lS" I Nielson '14 11J:1SIIm' I 1581 ICY I t5BICY 152.173 
Concrete's Vol. Demoljshed --T 1.31 20SlCY 
LoadinQ Cost IFront end loader 3 CY 131 23 1642 1601 I 1l;96llCY I 20SICY I S 197 
Transportation Cost 112 CY (16 Ton) Dump Truck 1/2 mi. md. trip 13123 23.20 30141 2.2611CY I 2051 ICY I 2oS1cy 1$ 463 
Disposal Costs IOn site disposal 102.1 16114200 1- 9 ,04TICYI - r- ,- --1--,- -- 1--r--;1oslev 1$ 1.B53 

~tOtOI- T $4,686 1 
I I I 
Totill $:4.686 

NOTES 
Assumes 6" thick concrete unreinfarced slab 

0 
::: 
0 Z -.. 0 l._ a c::.: 0 -':'" 

:0 - ~-

Q c:::> U 
Cll ""'-J 0 en 
Qo ,." :n 

C:> l> s: --~ -f 
:J m 
:J 0 
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Dugout Canyon C/007/039 Demolition Costs Revised 4/2/2017 

(J':K'IfHlon ·,'u!<!(lul$ M«,n5 Unii Un"! ICrluth 1/Jldt.fI Hu(71)1 /JIG!flf'if>r /~rJ':'G Y'u1umt! W~]/(;ht (W(;<;it/ ffrl'W {\i'lim!x:r {/1Ji'r: ~"'lfll aU{~,.wr .. J I)n/i Cou 
F,1 R&ft~;f'rc(l (ml FCfY':.J' 

flVlntk:f 

5 Head House 1 
SlruclLre'S Demolillon Cost Steet Bid. Laflle 02 411613 0020 0-28 /CF 23678 CF 23818 CF 
Struct .... e·s Vol. Demolished No interior Wall Deduct 02 4116 130750 SO% 0.5 11939 S 3.3<\3 
Rubble's Weillht exclude steen 442 .2 CY 
Truck's €apacitv 
Haulage 
Transpartatlon Cost Non Steel Truck 
Transponation Cost Non Steet Drive 
Disposal Cost Non Steet 
Steel's Weight 10 TON 
Truck's Capaclty 12 16 3 CY Trips 
Haulage 0.6 CY 
Transpor.atk;>n Cost Steel Truck Truck dump 16 ton payload 01 54 33 20 5300 691 !/day 0.2 DAY 1 DAY S 691 
TranSporTation Cost Steel Truck Drive Truck Driver, Heavy Trtw 40.05 RR 1.6 HR 1.6 HR $ 64 
Dill>osal Cost Steel 
No interior Wall Deduct 

iSublotill ! I I I I I < i , $4,098 

Equipment '5 Disposal Cost 
Dismantling Cost 
Equipment 's Vol. Demolished 
loading Costs. 
Trans!>Of1 Costs 
Disposal Costs - - --- - - '----- - -- - ---~ - -

l Subtotal I - - I $ - I 
I II I 
Total $ 4,098 

NOTES 

Assumes no interior walls 

CJ 
~. 

0 2 
0 - I_-a c:: 0 - z :0 

(,") C=> ""G 
m -....J 0 en :n r.J Qo c::; » 
~ ~ -! 
:J rn 
::J 0 Page 6 of 66 
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~f:[ 

Dugout Canyon C/OO7/039 

Oescffpr,.,n lV:okllU.is fv'k'O!I: 

f.?,:·f~.,t('n{·i' 

N"mll<:r 

61 Transfer Belt Be 2 
Structure'S Demo/IUon COst ISteel Bid, Large 0241 16 130020 
SIfucI..-e s Vol. Demo5shed INo interior Wall Deduct 0241 16 130750 
Rubble's Weight (exclude steel 
Truck's Capacity 
Haulage 
TIanspoAlltlon Cos I Non Sleel Truck 
Transportation Cosl Non Steel Drive 

IDisposal COSI Non Sleel 
steers Weight 
Truck's Capacily 
Haulage 
Transportation Cos I Sleel Truck iTruck dump 16 ton payload 01 54 33 20 5300 
Transportation Cosl Steel Truck Drive Truck Driver, Heavy TRHV 
Disposal Cost Steel 

-

ISubtotal I 

EqUipment 's_~sal COS! 
Dismantling Cost 
~quipment 's VoL Demolished 
Loading Costs 
Transport Cos Is 
Dis~sa1 Costs 

Demolition Costs Revised 4/2/2017 

Ufll~ l tinft F(.'n~:th l iiVidt.h l J.f\,lllltn IUiclr!(' rt?1 IAlMJ IVu:wnt' I Wu"~;ht ICknSrry 111171 I NU!f}))('" I (Jr.'/( 
Co,,/ 

S""M! ICiuan" y 11I",/ I UU' 
,CaaOt 

O.28llCF 30000 OF 30000ICF 
~ 0,5 15000 S 4,200 

555.61CY 

20 TONi[--'- 20lTON 
12 16 3 CYTrips 

1_3 CY 
Ji91 Iday 0-4 DAY T T lTDAVT$ 691 

40.~5 HR 32 HR ..! ..l 3 :~HR lS 128 

I I I I , I I i I I I I S 5.019 

' Subtotal 1- __ ~ I 1$ • I r-- - r:==r --,- - 1--1 I -I 
Total $ 5,019 

NOTES 

Assumes no interior walls 

0 
~. -
0 2: ...... 

L~ 0 
0 c: 0 -,.. 

:JJ ~ =-
(;) c:.."'"::l lJ ru -..." 0 (f) --Q'J ~ ...J.) 

C..:;> :t> ........ s: """-J -1 
:J m 
:J 0 
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i. ':i 

Dugout Canyon C/0071039 

D(,'s· "l;ti~i" 

7 Head House 2 
Structure's Demolition CoS1 
SlruGltre's Vol. Demo~shed 

R"bble's Weight (exclude steeQ 
Truck's capacity 
H."laQe 
Transportation Cost Non Steel Truck 
Transportation Cost Non Steel Drive 
Dlsposal Cost Non Steel 
Steers WeiQht 
Truck's Capacity 
Haul8!1<1 

Transpor:alion Cost Steel Truck 
Transpcma60n Cost SleelT ruck DriVe. 
Disposal Cost Steel 
No interior Wall Deduct 

l Subtotal 

Equipment 's Disposal Cost 
DismanUifl!l Cost 
Equlpment '5 1101. DemoliShed 
LoadinQ Costs 
Transport COSIS 
Disposal Costs 

ISubtotal 

Tota! 
NOTES 

Assumes no interior walls 

0 
:<" 
c -0 c:: 
~ :z 
G) = 
fJJ -...J 
(() 

f'...:! Ro s: 
~ -.....l 

::J 
:::::; 

CO 

z 
0 
0 
:0 
U 
0 
:n 
:D; --, 
m 
0 

/\;iorelwf,'; Mt!;Jra Unii I)"" 
Ref~/er.<.· CO.~;t 

Nurntw,r 

steel Bid. Large 02 41 16 130020 0.28 ItF 
No interior Wal Deduct 02 41 16 130750 50% 

TruCk dump 16 I.on payload 01 54 33 20 5300 691 (daY 
TruCk Dn~er. He.aW trhv 40.05 HR 

I , I 

, I I 
I 
I - - -

Demolition Costs Revised 4121201 7 

It'm;th '-"I,l1th II(>fqfll :')/Onw(er Vr.-a V,,~umf' I!/~'U.(II !h:"p(y Timt NUflWl..'f 11n11 ~'N(;'r( avant;C,' Linli c.osr 
I.'(I( ,~C!! 

4436 CF 4436 CF 
0.5 2218 S 621 

82.1 CY 

10 TON 
12 16 3 CY Trips 

0.6 CY 
0.2 DAY 1 DAY $ 691 
1.6 HR 1.6 HR $ 64 

I I I I I J l $J..376 

I I I I , $ 

J I ~ ~ H 
D I I J $1 ,376 

Page 8 of 66 



Dugout Canyon Cl0071039 Demolition Costs Revised 41212017 

Lk..a~ll-..>" ~:...tt.·t"l'lIitr. r.;te(m~ Unit VIJlf t-'n<1Jit 'lV;c!!h i-j'>:'!af>t Dmm~!e r !«;:l 'ftJ}wnr INtiO}I' ~h:n;;jt) "Til" '\h,'Olb<:-'f unit !I;~J (;',:.,1' -t'y' Uwt I LOst 

1111 Re/r:;-enrl? Co!.! rll(Tvt' 

Numbe{ 

8 Reclaim Tunnel 
SItucIu",·. D.maUUon Cost Steel 9ld. Lorge 0241 16 130020 0.23 I12:F 18774 Cf 18774 CF 
SIIIJCIuI'e's Vol Oemollsl)ed No Interior Wall Deduct 024116130750 50% O.S 9381 $ 2.&28 
Rubble·. Weiqht c.dude""'" 347.7 CY 
TruCk'S CaoaeitY 
Haul"". 
T!linsporta:fon Co.t Non S_' Trucl\ 
TraMpo",,» " Cost Non 51"'" Drive 
Disposal C,.i Non Steel 
Steers Wetant 32 TON 
Truck's Cao8c!tv 12 16 3 CVTrip. 
H.uI~. 2 CV 
Transpot13:ion Co., 5"",' Trude Tru,* dump 16 IOn oayload 0154 33205300 SSI r_ 0.1 DAY 1 DAY S 691 
Tr.onsportation Cost 51eel Trude Drive Truck Dnver Heavy TRHV ..a.OS HR 5.6 HR S.B HR 5 224 
Disoosal Co.t Sletl, 
No inlerior 'MIII Deduct 
Subto!ill 1 I I I f I I $ 3,543 

Equjpmenl'. DisposuJ Cost 
Olsmanlilng Cost 
EQlllpmei)I ·. Vol. Demolished 
LOadln.Q Cc sis 
Transoon Costs 
DIsposal Costs 
I SUbtotal I I I I I I I \ I $ 

Concrete Demolition 
Demolition Cost Foundiltiom: <15" Nielson '14 ''''76 GY 1182 CY 1182 CY $ 16253 
Concrete'! VOl. Oemolisnecf 1.3 1537 CY S . 
Loading Cost Front ,nclloacle' 3 CV 312316421601 0.96 fCY, 1537 CY S 1,476 
Transportation Cost 12 CV 16 Ton OumD Truck 112 me md. tr)o 3123 23.20 3014 2.26 i<'7r 1537 CY 1531 CY $ 3,474 
OisooS3l Co.ts Or\ ,ft. dlsoosal 024116 174200 9.04 ICY 1537 ey $ 13.894 

Subtotal I I I , I I I I I I , I , I $ 35,097 
T I 

. - ~~ - .-L 1. .1 .J. • I 5'38.640 

NOTES 
Assumes 6' thick concrete unreinforced slab 
Assumes no interior walls 

0 
~ 
0 Z -.. 0 ,",,,--
0 .'~ 0 ,,-

z :0 
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Dugout Canyon C/007/039 Demolition Costs Revised 41212017 

rJf,lftu .. i) l.' ;'r'<4)t, rJI··lIn· . I ".In I/fI'J lr!j'llth iJ;',d,:· rn:;l.J~ Ul.tl-rIH"I,., .~, t,~ •• iJI.opt. ,0,', ~n ~."U';)tli ["'" r,'"lj'lf'.', tJ'jll • .... .-t"l I ;',c,'",:, till' I (u,' 
PrJ 1'l.1r.,..t('(' {,'n.., ~(lr(r;1r 

VUlfJbo 

9 Reclaim Belt Be 4 
Structure's DemoJltk:ln Cost StaeJ Bld. Latqe o:! 41 16130020 Q.28 ICF 3518Q CF' 35180 CF 
StltlClUfe'i. Vol. Oemo~SI'H,a No interior wan o.duct 0241 18 130750 5O!ro 0.5 .1590 $ ' .925 
lWl>bl.·s W • .,ht oxdud. $I •• ' 651.S CY 
Trutl(s capae[ty 
11a"'sg. 
Tlllnsoo"""on Co" Ncn Sl .. lTrucl< 
Tnm$OOrtiition Cost f'\.Ion Stl!el Drive 
01500sal Cost Non Steel 
Sleer, W-a:ight 40 TON 
Tl\lck:. ca •• cl!. 12 16 3 CYTrio. 
rfa~"iI 2.6 CY 
Ttan$PORiltlon C05t Sloel T Truck dump 16 ton payload 01 54 33 20 5300 691 da 0.8 DAY 1 DAY $ 691 
Transportation Colt StemT Truck Driver, Heavy TRHV 40.05 HR tU HR 6.4 HR S 2$6 
O;,oe$al Cost stoel 
No InteflQlr Wa. Deduct 

~ '-'. ~ I 1 I 

I 

Subtotal 1 \ S S.872 

Equipment 's Disposal Cost 
Dismantlint:l Cost 
EQuipment's Vol . Demolished 
Loading Cos.s 
TranUlO~ Co~ 
Disposal Costs 

ISubtotal \ I I , I I s , 
COnCtele oem~itjon 

Oe.moitlcm Co3t Foundations <1S- ~1$O. · 14 13.75 CY 39 CY 3S CY $ 536 
Controto's Vol. Oe"",w,_ 1. 3 51 CY 
Lo-adi Co .. Front end loader 3 CY 31 23 16 421601 1L9EI ICY 51 CY S 49 
T"'n~;ulon Cosl 12 CY 16 Ton Dum...Q..Truck 112 mi. md. trio 3123 23.20 3014 ~26 ICY $1 Cy 51 CY S 115 
01'00"" Co$lS On site disposal 02 41 16 .74200 11.04 /CY 51 CY $ 461 
Subtotil __ 1- - ,---, $ 116) 
1 - .r==J-- I r =r=-' - --I - I __ u_ 1 
Tabl $ 7,0)) 

NOeS 
Assumes 6" thick concrete unreinforced slab 
Assumes no interior walls 
Truck rental totaled for entire sheet 
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0 - L.._ 

0 C:.: 0 
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Dugout Canyon C/OO7/039 Demolition Costs Revised 4/2/2017 

Dlwlprj .. ,,; i\o'nrr,,(J:~: ~1!"d>1' /)n·l Unit (" 110.11 Width Ht:ighl (Jmm,,'io!! l',fV· ;/OfUlfif' V>:"''Ilit {Jell::I!, iiiit' MlnJilI'" U,lif )'11-.'-:11 dutll!(,'l,J Lin,1 C"~I 

Rej Rp/PH!M£ (O."t r"no:cf' 

Numtx.'T 

10 Escape Tunnel 60 inch 
Structure's Demofition Cost Steel Bid. Large 0241 16130020 '0.28 ICF 2827 CF 2827 CF 
Structure's Vol. Demolished No Interior Wall Deduct 02411613 0750 50% 0.5 1413.5 S 396 
Rubble's Weight (el(clude steeQ 52.4 CY 
Tru<;l<'s Capacitv 
Haulage 
Transpor..ation Cost Non Steel Truck 
Transportation Cosl Non Steel Drive 
Disposal Cost Non Steel 
Steel's Weight 4 TON 
Truck's Capacity 12 16 3 CY Trips 
Haula.Qe 0.3 CY 
Transportation COSI Steel Truc~ Truck dump 16 ton payload 01 54 33 20 5300 691 ldav 0,1 DAY 1 DAY S 691 
Transportation COSt Steel Tru<;l< Drive Truck Driver, Heavy TRHV 40.05 HR 0,8 HR 0.8 HR $ 32 
Dlsposal Cost Steel 
No intericr WaD Deduct 

I Subtotal t I I , I I , 1 $ 1,11.9 

Total $U19 
NOTES 

Assumes no interior walls 
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~I. tH'\"vt t.t",rN"fl~ A"' , o.1tJ,,," Vi't, UIJt'. tr.~(.H' '/,'o('((h '-:'ljl1( J)"Jlf~let ~'I(~oi I;,flrml 'l,'r#J,JiJ f.Jr.: :"I~' tl'Il1t' '''I-<~LC''I UIl'· . J)IJllf""li [JJ;d 

p •• ,l;1t"I""(1[" c,," c 

--ruwbt'r 

11 Crusher Building 
SlI\JcIunI'. Il<!molMlon CoSl Steel Bid. Laroe 02 41 16,30020 0.28 ICF 9330, ' CF 93305 CF 
S11't1c:tUte.5 VoL .Oem()r~"ed NO nteNOI Wall DeduCi 02" '6130750 -56% OOS 466525 5 ,M63 
Rubbfe'$ Weight excluclO steel) 1727.9 CY 
Truck'5 eao.citY 

aulaQe 
Troilfi$poj1atloo Cost Non Sleal Truck 
Transportation COS[ Non SteElI Dtfve 
Di~_9sal :osl Non Steel 
SleeI'sWeloht 100 TON 100 TON 
TrucJ(.C .... iIV 12 CY 16 Ton Dum. Trudr. 12 16 3 CYTrips 
~ulAge 63 CY 
Tran.sS)Ofl,ihQfl Cost steel T Truck dump. , 6 .on pa~o.d 0 1 5433205300 691 Ida 2. 1 DAY 3 DAY $ 2.073 
Tran,ooNllon eos. Sloe! T Truck Driver. Heavv TRHV 40.05 HR '6.8 HR 16.B HR $ 673 
Ob:DOsal Cost -Steel 
No I",e~ ... WII Dod"'" 

r--I Subtot.1 . S 15.809 

EQummOnl 's 0I500sa. COst 
DismantJjnQ CosL 
Equi ment 's Vol. Demolished 
Loadina Costs 
Transport Costs 
DiSpOsal Costs 

i Subtotal , I I I I I S 

Coner'e:te De.mofifion 
Demolition Cost FoundiloUons <15· Nielson '14 13.75 lOY 91 CY 91 CY $ 1251 
Concrete's Vol. Demolished 1.3 .18 CY 
lOadlnQ Cl<>Sl Front end loader 3 CY 3123 16421601 0. 96 ICY 118 CY $ 113 
Trani .. rtJlllon CoSI 12 CY 16 Ton Dum. Tru ck 1/2 ml m4. Iti . 3123 2'3.20 301. :Z,28 y .IB CY liB CY S 267 
DlsD0>3. Co~ On ,"e dJ$oos.ol 0241 16114200 9.00I1C lI B cv S 1.067 

:SubIO\;1. 
, , , 

2.69! 
I - r::=r= I 
Total $ 18,507 

NOTES 
Assumes 6" thick concrete unreinforced slab 
Assumu no Interior Wills 
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[.. 'f~jMlQf· /I."atlillar.: (';h~':f/.. Unrr Unit l::'lifJt/; '.Alus:h "'i,-.. ,ht f)iQ(r'I::';~lr ,1ft>. V.dllm,r W".{,m: rhrll. ,I, 1-,.,"1" N. onl'k-r Uo,' .IN< QU(;I; ~dy (hilt ".:iT 
'~I fiefl,: -'!!~ e Co:. 7 FMT;l1 

lumber 

12 Truck Loadout Belt Be 5 
Structure's Demofttion Cost Steel Bid. Larae 0241 16130020 02 8 ICF 30899 CF 30899 CF 
Structure's Vol. Demolished No interior Wa~ Deduct 024116130750 5O'li 0 .5 15449.5 $4,326 
Rubble's Weigllt exdude steel 572.2 CY 
Truck's Caoadtv 
H~e 
Transportation Coot Non Steel Trudt 
Transportalion CO!t Non Sleet Drive 
DlsoosaJ Cost Non Sleel 
St .... W"lahl 20 TON 20 TON 
True"," Capacity 12 16 3 CY Trips 
HaulaQe 1,3 CY 
TranslIOrI8llon Co .. St •• l Trud< Truck dUnl!> 16 ton~oad 01 54 33 20 5300 691 rlda'l 0.4 DAY 1 DAY S 691 
Tniln,oortn6on eost Steel TruclcOnvo T ruck Driver, HeaYv TRHII 40.05 fiR 3.2 HR 3.2 HR 5 128 01,,,,,,,,, CostSteel 
No interio< Wall Deduct 

ISubtot.1 I I I I I , I , $ 5,145 

Eauipment 's Oi500sol Cost 
Ofsmantli'll! Cost 
Equipment $ VoL Demolished 
Loadina Costs 
Tml\5cott Co.,. 
Disposal CGs" 

ISubtotal I I I I I I I I I I I I 1$ I 

Coocrete O.moli~on 
Oemoition Cost Foundations <IS" Nieboo ' 14 13;15 IfJY 39 CY 39 CY S 536 
Cof\Ctete's \/01, Demolished 1.3 51 CY 
Loadinc C""t Flonl end "'ador 3 CY 31 23 1642 1601 0 ,96 /C'f 51 CY S 49 
Tran.ponat on COOl 12 CY 16 Ton Dump TrUCk 1/2 mi, md. tri 31 2323.203014 2.28 ICY 51 CY 51 GY S lIS 
OispoSQi Costs On sTte disposal 024116174200 9.0:1 ;V 51 CY $ 461 

ISubtotal ! S l.1~ I 
II 1--1 I 

ToW . $6;306 

NOTES 
Assumes 6" thick concrete unreinforced slab 
Assumes no inlonor wal1s 

0 
~ 

0 2 - 0 c_ 
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r ... ~1":1Or. flliIlle: !O i.~ l\h'nlJ': L;!il~ Un,t 1.I!nat/) WW(II Ht:.-'!,:)ht l:!(.imetf:r -AI!;'!!" VoN!!n:: ll.Alhl f.~·.'t!'Sity .m, . uJr.OI"f VOIr 0.:,,11 ~2l/l.'1I;tfty l)rlll Cos: 

F{l~j ~,.I(·fp.le!v.,'~ ':o-.;r r(;Jct~"'i 

N~lmbf'T 

13 Truck Loadout and Scale 
Structure'. Da"",Ufion Cost SIReI Bid. L",,,,, 02 41 16 13 0020 0..28 ieF 749711 CF 74976 CF 
SlJUCIU/'e'S VoL Demoi ohed No "''''rio< wan 00400 024116 130750 SO% 0.5 37488 S 10.497 
Rubble's Weigl1t I!)(c\ude $!eel 1S88..4 CY 
TrutJ<'. CiljJaci!y 
H.ula~e 
TrallSoortanOl\ CO$\ Non 5 .... 1 Truck 
Transponation Cost Non Steel Olive 
Dlspo$al Cost Non SIReI 
SeeJ's WeJohl SO TON SO TeN 
Truc.I<'s Cap&clty 12 18 J CYTrip. 
HBul8Q8 3,1 CY 
Transoortation CO>l S~.lTruCl< True!< dumD 18 ton Dayload 0154 33 20 :'300 691 !<laY 1 DAY 1 DAY S 691 
Transoonation Co.t Steel Truck Olive Truck Driver. Hoavv TRHV 40 .0S HR 8 HR 8 HR $ 320 
Oisoosal Co .. Sleel 
No interlo' W8/1 Deduct 
Suhtoto) I I , I I J I I I I , 1 511,508 

EOUfomonl 's ~j$posal CO$l 
Dl,manUlng Cost 
Equipment 's VoL Demolished 
loadi!lg 00'" 
TraMllCn Costs 
Oisoo58ICoSIS 

i Subtotal I I j I I I I I I j $ -
Concrete Demolition 
OemolitieJn Cost Found.bans <15'" N,olsco ' 14 13,75 leY 159 CY 159 CY S 2.186 
Conct<!te's Vol. Demolished 1,3 207 Cy 
lcSdinoCo$l F,ontend leader 3 CY 31 23 16421601 0 .96 IC'f 207 CV $ 199 
TransOO<I8tlOn Cost 12 CY 1S Ten Dum. Truck 112 mL md, trio 31 23 23.20 301A 2..28 /C:'( 207 Cy 207 CY $ 468 
Disposal Costs On do. disposal 02 41 18 17 4200 9.001 If':'{ 207 CY $ 1,871 

JSubtotol _ L ~ U24 
UI I · C]--] 

Total $16,232 

NOTES 
Assumes 6" thick concrete unreinforced slab 
Assumes no interior walls 

0 
:< 

Z 0 
0 - t~_ 

0 C- O --''S?' 
;JJ ~ ..--

G) c::;::) -U 
n> ........., 0 (t) 

1" ... .) :0 Ro c:; » "-'" 

~ s: -....: 

:J m 
0 

(Q 
Page 14 of66 
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r'f ,ctlpii:-,;I ·1Il~t .. 'n:v). ·';;\:(;(1." Vnrr I Un~~ I ~::nttlrl I 'Ni!1tfl I h.~,.lfIr 1 (>:nOU':~f I'ft" I VtJ:~lInc I Welgh: Ifler;$;t) I Ti/ I ht(?mli!o'! )UNit ad~f ~d'Y P JI I ('J5i 

1'1<: Rt:'r· -·,-nt-? C,.., -,'lo!<:.:: 

rJ~mi:'I.·' 

141 Bathhouse 
SlfIjejUre" Demolition COSL Steel SkI. Large 0241 16 '30020 1I.2811CF 416365 CF 4163i;5ICr 
Structure's VOl. Demofished No interior WaU Deduct 0~41 '8130750 5O!lIi 0.51 208182.5 $ 58291 
Rubble'. WeiQht (e.dude steel) n,o.Slev 
Trqck's Capacity 
Haulage 
Transportafion Cost Non Steel Truck 
Transportation COSI Non St .... , Orlvo 
0~a1 Cost Non Sleet 
Steel's Weight 
Truck's Capacity 12 3 CY Trio. 
Haulage 6.7 CY 
!Transportation Cost Steel Truck Truck dump 16 ton payload 01 54 33 20 5300 1 6911/day DAY 31DAY I $ 2.073 
Transportation Cost Steel Truck Drive Truck. Driver. Keavy TRHV 1 40:0SIHR HR 17.6IHR I S 105 
0i!Jl"S81 Cost Steel 

JSubtO!~1 1 $61..069 ' 

Equipment's Oi.posal Cost 
Dismantling Cost 
EQul'pment 's Vol. Demofished 
Loadino Costs 
Transport Costs 
Disposal Costs 

15ubtotal I I I I I I I I I S I 

Concrete Demolition 
OemoOtion Cost Foundations <15" Nielson '14 13,75 ICY 524 CY 524 CY $ 7,205 
ContIcts's Vol O<!moli$~ed 1,3 681 CY 
loadihQ Cost Front end loader 3 CY 9123 '642 1601 0.,96' /crY 68, CY S 654 
TransDortation Cost 12 CY 16 Ton Duma Truck 1/21T)i, rnd, trip 312323,203014 2,26 IC:'f 681 CY 681 CY $ 1,539 
Disposal Costs On site disposal 024116174200 9.04 If7i 68t CY S 6,156 

I ISubtotal I I , I I , , I I I I , -S15,5S4 
r~1 

Total $ 76.623 
NOTES 

Assumes 6" thick concrete unreinforced slab 
Assumes no interior walls 
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,.'~ jC/!ptlL')n M:.!tl;.'..-hJ:-:' rvi'(,r/5 Un;t UIlII, !~ij{·tll Alkf'" fMi. lhf 0!I)(flctC- ..l.rL"[,1 '1oJurnt !/:!!'igt;:. !lIn,., II"~; ,'"ii/oIDer Unl( ,Mt'!] (1,,,e, y Unit ~". 

Nef r(c:Ji.~r'?:.,(' CG-5t f!n~tOf 

Nvm!lI":f 

15 Substation 
Structure's Demolition Cost Steet Btd, Laroe 024116130020 0.28: I CF 4000 CF 4000 CF 
Structure's Vol. Demolished No interior WaU Deduct 024116 130750 5O!Y. 0,5 2000 S S60 
Rubble's Wolght o><dude steeD 74.1 GY 
Trucl\'s Capacity 
HaulaQe 
Tr~~6on Cost Non Steel Truck 
Transpcr18tion Co.t Non Stael Drive 
Disposal eo., Non Steel 
Steers WeiQht 50 TON 50 TON 
Trud<s Caoacity 12 16 "3 CYTn'os 
Haulage 3.1 Cy 
Transporta~on COSI StE.1 Truck Truck dump 16 Ion Payload 01 54 33 20 5300 691 liJJoy I DAY 1 DAY S 691 
Transportation Cosl StEel Truck Drive Truck D""er, Heavy TRHV 40.05 HR 8 HI' 8 HR S 320 
Disposal CO~I SI91 
No ",Iorior Wa~ Deduct 

Subtot.1 f I I I I , • $ 1.571 

Equlpmenl's DlsPOS1lI CO$I 
Dismantling Con 
I EQIlfl>llll!nl '$ Vo~ Demol,""od 
Lo.dln<! Costs 
Transoort Costs 
Disposal Costs 

jSubtotat I I I I ~ I I , , , $ 

Concrel@ Dem06tion 
DemoJj~on Corl Foundations <15" Nielson '14 1a~ lOY 24 CY 24 CY S 330 
~IB'S Vol. Demolished 1.3 31 CY 
Loading Cost Fronl end loader "3 CY 312316421601 0,96 JC;( 31 CY S 30 
Trensoorradon Co.t 12 CY 16 To" Dump Tnuck 112 mL md_ llio 312323.20 3014 2.!!S l€:I '31 CY 31 CY $ 70 
D'sposal Costs On .lle disposal 0241 1617 4200 9.Cl4 leY 31 CY S 280 

jSubtotal __ 1- -------- I LLl!fl. 

~ E~ 
NOTES 

Assumes 6" thick concrete unreinforced slab 
Assumes no interior walls 
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t;"M;I/I")IIC)II ,,/.laleriafS 1'\.1f?ons 1./11:1 {Jlllt J.el/9 th WIdth i"!'lqllr ()mm"te( /111'(1 VOlume V/f.'iqht Oen.'iJty T,"", NrJrnhttr Unll JNi'1i {~lJlIntlt~ Vllrr ('osr 
R,'f nf1f't/'fI~? (05t FtJrior 

Number 

16 Power Lines and Poles 
SlruC1ure's Demotition Cost Dugout Power line 260505101900 19.6 {ClF 1937 ClF 19.37 CLF $ 380 
Structure's Vol. Demolished 
Rubble's Weight (exclude steel 
Truck's Capacity 
HaulaQe 
Transportation Cost Non Steel Truck 
Transportation Cost Non Steel Drive 
Disposal Cost Non Steel 
Steers Weight 
Truck's Capacity 
HaulaQe 
TranspartaUon Cost Steel Truck 
Transportation Cost Steel Truck Drive 
Disposal Cost Steel 

'Subtotal I I I I j I I I $ 380 
Power Poles 
Equipment's Disposal Cost Duaout Power Poles 0241 13.80 0100 204 lEA 12 EA t2 EA S 2.448 
Dismanlfl1Q Cost 
Equipment 's Vol. DemoQshed 
loading Costs 
Transport Costs 
Disposal Costs 

-jsUb~ I $ 2,448 

I I I 
TotaIS2;.828 

NOTES 

ClF=100 linearft 
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[.PI oitlun ~';l(jt,Y!r.fi 1'·~I!IlIU. ~.: (l i ( U ... I t~n(jl" V/ltith "f'l4]~~ D«(iF'l",eJ J1.,(:-'(,: /1.lllJnlf.. We[q(!{ !Jcru.,!y T,mt' tJiilTifN!,' :11,,, S,'/eJi :lUJ.1I1/;t.v iJn. ,1\. 

,'1 IIr/<f<'1I«' :0St r!..,cr,.." 

fVl.Jmtr~·t 

17 Ret.aining Wall 
Structure'. Oemo~tIon CoOl 
SII\JCIU(e's VoL Oemo&.hed 
Rubble's Wei hI exclude stee 
Truck's Capacity 
Haulage 
Transportaljon Cost Non Steel TnJck 
T ransportation Cosl Non Steol Onve 
Disposal Cos! Non Steel 
Steers Weioht 
Truck's Capacity_ 
Haulaae 
Transportaljon Cost Steel Truck 
Transportation C<>st Steel Truck Drivo 
Oispos.a! Cost Steel 

I Subtotal S • 

Equipment's Disposal Cost 
Oismantfing Cost 
Equipment's VoL Demolished 
Loadl/lQ Costs 
Transport COOls 
Disposal Costs 

ISubtotal , , S · 

Concrete O","o~tion 
Demolition CoSI Foundations <15" Nielson '1 ~ 13.75 K!:Y 30 CY 30 CY S 413 
Concrete's Vol. Oemohshed 1.3 39 CY 

Loadino Cost Front end loader 3 CV 312316421601 0.96 ICY 39 CY S 37 
Transpona1icln Cost 12 CY 16 Ton Dump Truck 112 mi. md. lrip 31 2323,203014 2.26 tr:f 39 CY 39 CY $ 88 

D!spos.a! Costs O n si le disposal 0241 16 17 4200 9:04 tiN 39 CY S 353 

I Subtotal I S 891 
I - r - ) 
Total $ 891 

NOTES 
Assumes 6" th ick concrete unreinforced slab 
4/23/15 Dugout states concrete retaining wall 

0 
~ 

0 2: 
() -... 

0 c= 0 <r~.;;p-

:0 - "'-

G) C) "1J 
!l> "-J 0 (f) 

::n '" ~ 0 );> "-", 

~ ....... -/ rn 
::! 0 

" l 
Page 18 0166 



Dugout Canyon CIO07to39 Dem olition Costs Revised 41212017 

'.,; J_~ " .. f .. J'f\ooI". '" run' t~~· ,,<1" ',Id." """1:':J/a _· .... h'1 .:ntl 'll 'II'" ,'...., . ,. !,l..":.,, ,:.,.. ... . " ;'..-., t..o .',If-:' V,,.-
1'./ 'h N~'-.j ,. " If' .-~. 

I.,,~:Q·I 

1e Gabion Wall 
Suucnmtl Vclumllt ~blClnR..m~1 02 ":'1 13 901300 N- Ul) 8!0 .. S 15,690 
O.moUi~m rme &0 C'(I CAV 
SlilldUtl!"S OornoffJon Cost 
StrUdure"s. Vol. OfmOldMO 
IblbOl. ... W hl .)(dude atettl 
Trucil~C3 tl 
"IJ~ I!t 

Transnomrtlan Coft Non Stl!l!lTruek 
T..". tlOft ~ Non Steel Drive truck OtNe!. He TIt... 411.05 ItA 117 HR H7 HR 4.686 
D~I Cos, Non sm~1 

·San!:r'lW~1 
T~sCap .. C(y 
H ... ..,. 
lUf.kJ!rMah $eJect Otmo _cfIIposAIlo~ and tlaua 02~' 18 ' 96000 <lB! I£Y 513 CV 446 
LoDd Mesh k'ato Dl.lm.,..to.t Front end LOHM 3 CY ],123 '64216;) \ (UI6 ICy 51 CY 492 
D"~a:lCtJ.stSIt-e1 

;SubtouM , t ! 1.Uu 
I 

Toal $2.1.314 

NOTES 
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~.' ~.:r.p~" 
rt.j 

19 Pump House 
stJuctwe's Demo~lion co.t 
StJuc:lure'. VoL Det!>oIlshed 
Rubbl~·. WC>lqht 8xd~e .t~ 
Truck'. CSDaOty 
Haulage 
Tmn$oor1;!6on Cost Non Steel TNt!< 
TransOOf1lllion Cost NOn Stesl Drive 
D~saI Cost Ncn Stael 
Steer. Weight 
Trud<'s Cap.city 
He~ 

Tran.oortation Cost S"'el Truclc 
T"'Il$portaIicn CosLS..,.1 Truc1< Olive 
OispoojlJ CoSS! 5t •• 1 
No interior Wall Deduct 

ISgbtolal 

EoolP(1Ient .. Diooo .. 1 Cost 
DIsmanUlnQ Cost 
EQulDment 's Vol Demolished 
loading Costs 
Transport Costs 
Disposal Costs 

Subtotal 

Concrete Demolition 
Demolition Cost 
Concrete's Vol . Demolished 
Loading Cost 
Transportation Cost 
Disposal Costs 

(5ubtotal 

I_-
TOol 

NOTES 
Assumes 6" thick concrete unreinforced slab 
Assumas no interior wans 
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::r 0 
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",'~t",",at; /'/I':"Of/;; 

rle{f!?"!:.'n:-e 

Numbi~1 

Stoe' Bid. Large 024116130020 
No interior Wall Deduct 0241 16130750 

TruckdumD 16101' ""\'load 01 54 33 20 5300 
True!< OliVer. Heavy TRHV 

I , 

I 

Found.o~o'1$ <IS' NI.I.on'14 

Front end loader 3 CY 31 23 16 42 1601 
12 CY 16 Ton Dump Truck 112 mi. md. trip 31 2323.203014 
On site disposal 0241 18174200 

I -

Demolition Costs Revised 4/2/2017 

[lwf Unit. ! ~.'i!!·rrf; Wl/1"-1I '1f""lht [:,:cmwt'o-', )f<:<- 'JD/WYlC iNI:'19 f l f O~~n5 ;t) T",," f'';i!mb~~, ihu S,/..lF'ff Gurm{,tv Urfl[ (..c.l~t 

eMt foe/of 

0.28 ICF" 2219 CF 2219 CF 
50% 01; 1109.5 $ 31' 

41.1 CY 

5 TON STON 
12 16' 3 0YTrip, 

0.3 CY 
6'9] I~y- 0.1 DAY 1 DAY S 691 

40.05 HR 0.8 HR 0.8 HR S 32 

I I I I I I . I I $1))34 1 

I I I I , I I I I S . I 

13."15 ICY 82 CY 82 CY S 1,128 
1.3 101 CY 

0.96 ICY 107 CY S 103 
2.26 CY 107 CY 107 CY $ 242 
9.04 ICY 107 CY S 967 

I I 1 S~,4~O 

I _L I_ I I 
$3,474 
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Ik" l : r'4~ltf Mnft-r.iJl: "IC"" ," I I,;ttr~ 'hI '110:1 .. ' .".',r/f' 1'~~t}M Ontr'::1.' 1~""3 /wulllr II-,. .... t v.-~I.p 'lnll' fIJ."l'It1t, In!1 ~.",,/, l]u..tJ1 i!11o" V" '.co".: 
~'·I ~~""I"I'I<" (0·,1' FO<'t:JI 

I'-Ium~ 

20 Paved Road 
SlJ1Jc~U1e'J Demoli1ion Cost 
structure"s Vol. Demo11ihed 
Rubble', We[ghi o",,"'do .\eeij 
Truol:. C8pocny 
Haulaoe 
Tnln.5pOrtlUon CoSt Non Steel TruCk 
TnmsPottatiol"l COil Non Staet Otfve. 
DIs~ .. 1 Cost Non SleoJ 
Steer. Wei.hl 
Truck's Capacitv 
H01uJilga 
T!~!\$porI.,Io" CoS! Sleet rNOk 
TfOlllJoorutJon COst Su!id TfUtlc. Drive 
Di_sa1 ee" Steel 
SUblot.t , . 
E~ul!>menl '5 0isJ)C) .. 1 COst 
OWnonllinO Cost 
Eau"",om ·s Vol. D.mo~.hed 
lo.dlilQ Costs 
Transport Costs 
Otsoosal Costs 

Sub •. ot.l (Subtot;101 $ $ 

Asoh.~ ~mol~Jon 

Demot~.ron Cost PavdIT\MI Removal 4-6-- 0241 1$175050 712 ISY 19500 SV 19500 SY $ 138 ,840 
CooC{tte':s. Vol. OOtnolishelJ 
loading CoS! 
Transportation Cost 
Dlsoo .. 1CO ... On Ill. dlloosal 02 41 1617 4200 9.0( IIZY 12U CV 1273 CY $ 11508 

:Sublotal I i I I , I I - I I ~150.3~ 
I I -:1 
TOOl S 150,348 

NOTes 
4/23/15 Dugout is burying lhe concrete in place, no haul cost associated with demo 
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f)i'.~cr;pli()!' rJflHeua!s fVh'l. lI}s /.Iml UI);! Lt'nqUl Vllt:.)lil "t!'~nt Omrm:tl-:I /'(~'n \lOIl-'Ull: 1·1.~ill 0(;//511\' '(jfflf' f'JumiJt:r Unit Swe!1 O()o'il)~i Uf) (Jsl 

1/," H·""fet £:'!!(e ('osl fo::to! 

NumlJe! 

21 Stream Culvert 72 inch I 

Excavate Culvert Excavation Bulk Bank 3 CY 31 231642 1601 0.96 ICY 2350 12 12 CF 12533 CY $12.032 
BackfiU Culvert Backfil sl!UClural 300 HP 31 23 23 14 5020 0.:8'4 ICY 2350 12 12 CF 12533 CY $10,528 
Structure's Vol Demolished 464.2 CY 
Rubble's Weight exclUde steel 
Truck's Capacity 
Haulage 
Transportalioll Cost Non Steel Truck 
T ransoortalion CO!it Non Steel Drive 
DiSPOSal Cost Non Sleel 
Steel's Welg ht 94 TON 94 TON 
T ruck.'s Capacity 
Haulage 
Transportation Cost Steel Truck TrUCk dump t6 ton payload Ot 54 33 20 5300 691 lday 5.9 DAY 6 DAY S 4.146 I 

Trans~rtailon COSI Steel Truck Drive Truck ~river. Heavy TRHV 40.05 fiR 47 HR 47 HR S 1,882 
Disposal Cost Steel 
No interior Wan Deducl 

I I Subtotal , I I I I I I I I I I I • • S 28,588 
I I 

Total $28,588 
NOTES 

Assumes no interior walls 
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Dugout Canyon C/OO7/039 DemoHtion Costs Rev ised 41212017 

DcfCl·ptt..'lfJ r,:Dt£nat: {/f/::UI-'; Un,! Unt i.t.';)(!'rh INkl'h i-f~ ::Jht n!Qff\e~' ' AI.:~ VaJ!.uf!I: Nelqiit Ot'm" ·114' tJU~"'I/Jt't Un" : c.lN!r Ourmtiri/ (illl; ,~" 
R~/ RJ-f~ ',;,'iitl:-' (o~t ..-net01 

r,;umot;'! 

22 Water Tanks 
SllUcwr .. •• Demo6tion Cool Steel Bid, Lasc. ' 024116130020 D.28 I'CF 241 CF 241 CF 
SlnJcture's VoL Demoltmod No intenor Wall De<lUCl 0241 Iii 1307.50 60% 0.5 120.5 S 34 
Rubble's Wo;;nl (exclude steet 4,5 CY 
Truclc's Caoaci1v 
Haulage 
Trnnsportalion Cost Non Sleel Tooele 
Transoonation Cost Non Steel Dnve 
Di~osal Cost Non Steel 
Steel's Weight 39 TON ~9 TON 
Tnuclc·. Capatitv 12 16 3 CY Tnp. 
HaulaQe 2A CY 
Transponation Cost Steel Truck Truck dump 16 ton pa load 01 54 33 20 5300 ,691' /iIay 0,8 DAY 1 DAY $ 69' 
Transportation Cost Steel Truck Drive Truck Driver. Heavy TRHV 40.,0'5 fiR 1i.4 HR 6.4 HR S 2.56 
DI'po ..... Co~t 51 .... 
No Interior Wall Deduct 

i SublOtal I I t I I , I I , I , I I , 
t I S 981 J 

Equipment 's Dlspo$ai Oosl 
Dismanlling Cost 
EQuipment '$ VOL Oemollsl>ed 
Loadina Costs 
Transport Costs 
Disposal Costs 

I Subtotal I I I I I I , I s . 
Concrele Demolition 
Demolition Cool Foundations <1S' Nielso,n '14 13.75 ICY 60 CY 50 CY S 688 
Concrete'. Vol. ~oIl>hod 1,3 65 CY 
Load~CO$I Front end loader 3 CY 31 23 1642 1601 096 /GY 65 CY $ 62 
Transportation Cost 12 CY 16 Ton Dump TrUCk 1/2 mi, rnd. trip 3123 23.20 3014 2.26 IC'(" 65 CY 65 CY S 147 
Disposal Costs On site disposal 02 41 16174200 9:.04 10'1 65 CY 5 588 

I (Subtotal I I I I I I , , ! I $ 1,485 I 

To".. 

-r::=J--UT J- - C-- U I 
52,466 

NOTES 
Assumes 6" thick concrete unreinforced slab 
Assumes no interior walls 
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Dugout Canyon C/007/039 Demolition Costs Revised 4/2/2017 

T?ef 
1"I::;11:f..:JrI l :JftHff/!.- lu"" lu,;;, I "1lI>" I Wide· I ';t-';.1ilt I 'i:(dll.'~"-~f I"'u~ -l ijv,~m'l(' T,,·Vt'Il]r.. IZltn$ h I ,mil!' I'>iUmb~! 1"111 I,v"eli IQ;y::r;tlt.ol I tJnrt I Cc-.T 

Herl '::,'(' Cost fn(tm 

=t'lptrofi 

231 Rock Dust Bin 
Structure's DemolWon C05t Steel Bid. Lar e 
Structure', VoL D.mo~shed No Interior Wall Oeduet $ 317 
Rubble's Weight {e.;dude steel' 
Truck's Capacity 
Haulage 
T"3ns~tion eost Non Steel Truck 
Transportation Cost Non Steel Drive 
Disposal Cost Non Steel 
SleersW!!!B~1 Sf ,. 

TON T 1" SITON 
Truck's Capacity 12 16 3 CYTrips 
HauJage 
Transportalfon Cost Steel Truck 

o·ll 1 J. CY 
T itDAVTs 691 0.\ DAY I Truck dump 16 ton pavload 01 54 33 20 5300 I i;911i~ 

Tre'lsportation CO$t Steel TrUek Dlive Truck Drive,. H~ TRHV t 40.0SIHR 0.8 HR I 0.8 HR $ 32 
D~sat Cost Steel I 
No interior Wall Deduct 

\Sublotal , $1,040 

~1J>!TlOflt 's Disposal Cost 
Dtsmantijng Cost 
Equipment's Vol DemO/Os)\ed 
Loadinq Costs 
Transport Costs 
O~5>sal Costs 

ISilbtolDt 

ConaelB DllmQlitIon 
Demolition Cost I Foundations <15" I Nielson '14 I 13.7SIICY I 121 ICY 121CY 1$ 165 
COne/elo'. Vol. Demolished -1 --1 1.31 15.61CY 
Loadlngeosl \Frontendloader3CY \3123164216011 o.9!l11CV I lS.6ICY I s 15 
Tran.portatlon Cost \12 CY (lEl IonjDumpTruck 1/2 mi. md. trip \31 2323.203014 I 2.28II&Y I 15.6\ rCY 15.61CY t $ 35 
Di~posal Costs IOn site disposal 10241161742ooI9.O<fl/tv I 15.s1CY 1$ 141 

i s"bUlIa! -! -~ 
I I I 
T~I $1~6 

NOTES 
Assumes 6" thick concrete unrein forced slab 
Assumes no interior walls 
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""".c'~ !Jru' -fClf" I'.reo/Il Unit U,.,,! (erri;l:l /lI;drh f-f.;:;~(ht """"'"4"ft' Ale!; ~~w·~ 'N,~;ght '1/io'>w .... l'm4"" r".ifJnbr!': UIII, ~~'.'fI (110101 l M"ty rJ,lr c,,,' 
I,'ei R~ftrt'nt:.~ l() 'St to((O' 

NlJr))::,::;' 

24 Fuel Tank and Fuel Station 
Structure's Demolition Cost Steel Bld. Laroe 024116130020 0_28 l CF 3945 CF 3945 CF 
Structure's Vol. Demolished No mterior Wall Deduct 0241 16130750 50% 0.5 1972_5 $ 552 
Rubble's Weight exclude steel 73.1 CY 
Truck's Capacity 
Haulage 
Tr.mspol\aUon CO" Non StH! Trude 
Transoortation Cost Non SIlleI Drive 
Disoosol Cost Non SIe<II 
Steer. W";"ht 7 TeN 7 TON 
Tru~'s Capacity 12 is 3 CYTri •• 
Haulage 0.4 CY 
rran'I>OnatiOn Cost 81001 Truc~ T~dumD 16 10<1 "".Ioad 01 54 33 20 5300 691 daY 0.1 DAY 1 DAY $ 691 
r"'"'I>Ortabon Cost S"'.I TN~ Dnve Trude Dri •• r. Heavv TRHV 40.05 l1R 0.8 HR 0,8 HR $ 32 
Disposal Cost SIee! 

ISubtatal I I 1 I I , I I , S 1.275 

EouiDment 's D'!5I>Osal Cost 
Olsmanll1no CoSt 
~ulp"'fI1't 's Vol. Demolls!)ed 
Loading Costs 
Transport Costs 
Disposal Costs 

I ISUbtotal I I I I I I , I I $' 

Concrete Ol!lltolilio" 
Oemoaition Cost Foundations <1 S" Nielson '14 1~.76 lOY 18.66 CY IS.sa CY S 257 
Concrete'. Vol. DemoSs~ed 1.3 24.3 CY 
~oading Cost Front end Ioador 3 CY 31 23 IS 42 ISO; 0.96 ICY 24.3 CY $ 23 

Traruportaijon Cost 12 CY lIS TOn Dump Trud< 1/2 mi. me. Ili' 31 23 23.20 3014 '2.26 IGY 24.3 CY 24.3 CY $ 55 

Diliposal COSlS On sit. dlsoosal 02 41 16174200 09,0<\ ICY 24.3 CY $ 220 

I Subtotal I I - I - -- l I , I , , $' 555 

r ==-r=! I 
fOUl _ $1,830 . 

NOTES 
Assumes 6" thick concrete unreinforced slab 
Assumes no interior walls 
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I il";~f!ptinn MOldl<ll{ tv1f()iL~ Li!ift JflJt umgtn V'/:tu; i!,,".gh! tJjum .. t~' /.,"" VnJU!'i)i .. ~V~tg"t o.MI!V "J'/me NWllhe! Unl: S",,,II "u'm"l~ Unit to>! 
RrJ Rcfcfenc:!" COl:" "cCUlr 

N!lmfJe~ 

25 Holding Tank 
SIIUCIISI!'S Demolition Cost Septic Tanks & Relaled Componenls 0241 1344 0600 2015 EA 1 $2,015 
SlIUCIlSI!'s Vo~ Demolished 
Rubble's WeiQhl exclude steeO 
TnJCI<'s Capac~v 
Haulage 
TransDOrtation Cost Non Steel Truck 
TranSportatIOn Cost NOn Sleel Drive 
Disposal Cost Non Steel On sUe disposal 02 41 16174200 5.0<1 Cy 50 CY 50 CY S 452 
SteefsWei<lh\ 2 TON 2 TON 
Trucl<s Capac4V 
Haul"Sje 
Transportation Cosl Sleel Truck Truck dulTl!C 16 ton payload 01 54 33 20 5300 691. ld~ 0.1 51.76 HR 1 day S 691 
Transportation Cost Steel Truck D(ive Truck Driver, Heavy Trtw 40.05 HR I HR 1. HR S 40 
Disposal Cost Steel 

I ISubtotal I I I I I I $3.198 

EauiDlTlenl 's Disposal COSI 
DismanUinq Cost 
Equlprnenl 's Vol. Demolished 
LoadmCosts 
TransPOrt Cosls 
Disposal Costs 

Is,.,blolal $ • I [ r -- - U- - -r r I r I . --- ] 
Total $ 3,198 

NOTES 
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P,:,tcrll,fion fv1/J!.t!IUJiS M~un~ Ulllr Un,! LCf1(,: th IVldO> Ht:h7n· DiC1lrW!I;-.'( ':"(NJ VofurJ"H: .... It!Jf;nr Dt!()jl1,. 1'",.. NumOt!t (Ilir l Swtll Ouunt,c:,' Umt "'OtT 

P!!/ #e.'erPflCt." COli t:'trtm 
,Vumllf!{ 

26 Ventilation Fan 
Structure's Demofitio.n Cost Steel Bid. large 02 41 16130020 0.28 I&F 6850 CF 6S5O Cf' 
StnJCture's Vol. Demolished No interior WaD Deduct 0241 16 13 0750 '~ 0.5 3425 S 959 
Rubb!c's Weight (exclude ste<ol) 126.9 CY 
Truck's Capacity 
Haulage 
Tr8IlSpor\ation Cast Non Steel Truck 
Tran$portation Cast Non Steel Drive 
Disposal Cost Non Sleet 
Steers Weight 10 TON 10 TON 
Truck's Capacity 12 t6 3 CYT/ips 
Haulage 0,6 CY 
Transportation Cost Steel Truck Truck dump 16 ton payload 0 1 54 33 20 5300 691 Idltv 0.2 DAY 1 DAY S 691 
Transportation Cost Steet Truck Orille Truck Driver, Heavy Trllv 40.05 HR 1.6 HR 1.6 HR S 64 
Oispo.sal Cost Steel 
No Interior WaU Deduct 

ISubtotal I I I I I I I I I I , I t I S 1,714 

Equipmenl 's Disposal Cost 
Dismantling Cost 
Equipmenl '5 Vol Demolished 
Loading Costs 
Transport Cos Is 
Disposal Costs 

I ISubtotal , I r , I -- --- - --- ----- I s . , 
I I J 
Total $1, 114 

NOTES 

Assumes no interior walls 
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Dugout Canyon C/007/039 

r. ,,JI"1'JOt\ fVf :t~'n;:;j~ fv'/t'(HI.'7 

He" ;'i {::r~·tlte 

Number 

Demolition Costs 

UI~il l ifrl!t 11.(:,1\lt1) I (Iidtlt 

(0$[ 

19ft: l iJIQ!!It.'f[,(" I ~.f(t: I I/o/lime I Wi!i~'h' IOcrullv I Timc INu,d'>I..'I' j U{JI\ 

Revised 412/2017 

S·'!!::: IQiJO"nlr(/ I Und I (. 
,~nr 

271 Magnet 
structure's Demofitlon Cost Steel 8uUdlnQ SmaU 0241 16130500 O~ 0F 35 CF 35 
Structure's Vol. Demolished No Interior Wa~ DedUCI 0241 16130750 50% 0.5 175 $ 5 

0.6 CY 
Rubble's Weight (exc;lude steen TruCk Mounted Crane 55 ton 01 54 33 60 2600 168 I1R 2 HR 2 HR $ 154 
Trutt(s Capadty 
Haulage 
Tr.msportatlOO Co.tf'l"~ Sleel TrueX, 
ITran~tIon Co.t Non Steel Drive 
OispoSlll Cost Non Steel Dump Charges 024119.200100 7,( GY 35 CY 2590 
steer. Weight 2 TON 2 TON 
Truc:I<'sC"pa~ 12 16 3 CVTripa 
HauJaae 0.1 CY 
'Transportation Cost'St..,1 Truex rTruck dump 16 ton payload 01 5433205300 IiSlllday I 0:03 DAY lDAVTs 691 
Transportation Cos! Steel Truc:I< Drive lTruck Driver. Heavy Trtw 40.05 RR I 0.2 HR 0.2 HR 
~a1 Cost Steel I 

I 
l Subtotal 

Equipment ·s-':)js~Co.1 
Di.manUlng Co., 
EquiPl1llOn! 's Vo~ Demolished 
loading Costs 
T,'an~rt Costs 
Disposal Co.ts 

ISubtotal 

Concrete Demolition 
DemoIi1ionCo.t I Foundations <15" INieison'14 I 13.75 I ICY I 171 ICY 17ICY 
Concreto's vol. Demolished 1.31 22. I ICY 
Loading Cost I Front end loader 3 CY 131 2316421601 I O.96IJev I 22.1 ICY 
Tran~rtation Co.t 112 CY (16 Ton) DUmP Truex V2 mL md. trip 131 2323.203014 I2.2SIICY T 22.1 1 ICV 22.1 ICY 
Dispo",,1 Costs ___ J On site disposal 10241 1817 4200 1 9.O.tIICY I 22.1 lOY 

ISubtotal 1 J __ I _ 1 ___ --''----

Tog,1 
NOTES 

Assumes 6" thick concrete unreinforced slab 
Auum". no lnteOorwalls 
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Dugout Canyon C/OO7/039 Demolition Costs Revised 4/212017 

toesrrrpl<Oll PI/ot ~ti(Jls r.,IlYlns i';i'i/[ UnJ; l' !~q'h W,iJtll Ho'igt,; £)'Llmt·t~f A,,'I) Va/um. Vt<!iglJ! D<.'nwy {ime Numty,r hut Swell 0uO;I (!mr (i_~ ; 

Root Itc't...,.n.:r r-US! F.at.tO! 

'fo.m/>ef 

28 Water System 
Excavate Pipe Excavation Bulk Bank 3 CY 31 23 16421601 0.96 ICY 8450 2 4 FT 2504 CY $ 2.404 
Pipe Removal Pipe removal 02 41 13.38 1700 2;71 LF 8450 FT 8450 $ 22,900 
BacIdl. Trench Backfill structural 300 HP 31 2323 14 5020 .0.84 ICY 8450 2 4 FT 2504 CY $ 2.103 
Structure's Vol. Demo~shed 
Rubble's Weight (exclude st~1) 
Truck's Capacily 
Haulage 
Transporlatlon Cosl Non Steel Truck 
Transportation Cost Non Steel Drive 
Disposal Cost Non Steel 
Steers Weight 
Truck's Capacity 
Haulaae 
Transporlalio/l Cost Ste/:I Truck 
Transportation Cost Steel Truck Dnw 
Disposal Cost Steel 

fSubtotlll I I \ I I , ~ 27.401 

EQuipment :s Disposal Cost 
Dismantllng COSI 
EQuipment 's Vol. DemoliShed 
Loading Costs 
Transpert COStS 
Disposal Cosls 

1Subtotal __ _ I _I - _. _--- IS ---' r:==r:- c=J-I r- :r -r::='- - 1- :r=-- I 
Total $ 27,407 

NOTES 
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Dugout Canyon C/OO7/039 Demolition Costs Revised 41212017 

:hh('l!pIiOIi MOlt'riol:s lVft..'OiIS Unit Uwt Lenqrh Width f-if'lfJI)r Ommetef Areo lJOhlll!f' V/e it1,l,/' !.)enslty {/lne Numi.U:'1 Unit SVJeil C" .. mmitv ;.,init <:Csr 
net Rejeteocc Cost roctw' 

Num!)l:?t 

29 Sewage System 
Excavale Pipe Excavation Bulk Bank 3 CY 31 23 16421601 0Jl6 ICY 2832 2 4 Fr 839 CY $ 805 
Pipe Removal Pipe removal 024113.381700 2,71 tn' 2832 FT 2832 $ 7.675 
Backfill T renth Backfill structural 300 HP 31 2323145020 0.84 ICY 2832 2 4 FT 839 CY $ 705 
Structure's Demolition Cost 
Structure's Vol. Demolished 
Rubble's Weight (exclude steel) 
Truck's Capacity 
Haulage 
Transportation Cost Non Steel Truck. 
Transportation Cost Non Steel Drive 
Disposal Cost Non Steel 
Steers Weight 
Truck's Capacity 
Haula!le 
Transportation Cost Steel Truck 
Transportation CQst Steel Truck Drive 
Disposal Cost Steel 

,Subtotal I 
, 

I ( I I I $ 9,185 , 

Equipment 's Disposal Cost 
Dismantling Cost 
Equipment 's Vol. Demolished 
Loading Costs 
Transport Costs 
Disposal Costs 

Subtotal I ~ I , I I I I I s . I 
I I II I I I I I I I I II I I I 

Total $ 9,185 
NOTES 

See Dugout Canyon Mine Leach Field Amendment pg 5-1 3 states sewer pipeline and leach field piping and concrete boxes will be left in place as part of the final reclamation. 
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Dugout Canyon C/OO7/039 

'llUT.v t .1 111 

Storage Containers 18) 
Loal1 r'IMROrI. Md Reotutn Tri, 
Structure's. OemofUSon CHI 
stnJ«ute~ Vot [htmoGsJ'Ul'd 
R<JI>bI ... W.lJ!h' ("<I~ .... 1 
Truelc.'s Ca~ldl¥ 
HIlUt:iqe 

Tnml!JHH!.!!fon CO$! Non 'ted TN" 
'"TnMpottaUon CCHi Non SlHC Drive 
Ci!.po!:6!CouNottS~d 
:S~edI5Wt'lohl 
TiUdC"liCo 
Haul~ 
ITl!ft51ortl1non Cost Slotl TruCk. 
T!!m.pOI!tltion Cou S!ut T,ueltDrivIf 0<0_ co.. Stool 

I.~.I!I"" 

TruclC Mou.uCld C,:.aM s.s Ion 
l.4i"1td M't~ials 61d..1I~ 

Building Construction Materials 

"'·""~In 
~")f1'o-r>< 

I/ ... ",~ 

01 54 $3 60 2600 
D24116130100 

024119.190400 

t~(')oIf J" ~ 

76.111lR 
Q."I~ 

41ICY 

Demolition Costs 

", I"',,' t f~ ~If.~ 

o. '0 

Revised 4/212017 

tltp .. : .. ;1" :"(Io1'llJ1 I /J.'¢JI I t j.,.o .'~ 'Ill' 1'"00 I '· ,- l·f(lI' ;~Uo.lrll'·"· 

FC:.'lo-

.61 HR '6 $ t 229 
10 aEA "l2tlOCl CF $ 9600 

Q.35 4.5 CY 

'07 I071cy 0.8 

: Subtotal ~ S .lU,57 ~ 
EquIpment , 0i5fH!L!! Coa 
CUmonlflna Cost 
~~~m~nt 'lit Vol. Oemoist1~d 
loldlng COl ts 
TrtD1:!pO!! Costs 
Ol$DOHlCMI. 

ISUbtOtal ------- :S 
I .y.... $ 11,257 

NOTES 
All Storage Containers will be salvaged 
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Dugout Canyon C/0071039 

.)~ ':CfrptL-){) 

Ip>?f 

(V:OU'!!,;Ji'-. 

i
'0I1"""5 

'le!,: .", 
N!Jmb(!! 

Demolition Costs 

1
1.~(1!t IUm{ 1 !·':~i1r:11) 1H'e')·JM I :::';!(imt:~t'r 1,lJ..:.J 1'J'1i1wnr I WI-'Igt;r JDttu., I T'm~. l .jlltrtn., I U(I' 
Ui-<;t 

Revised 41212017 

IV' !Cnfrr, IUnit I f.~).~t 
l
'

o1<tef 

~GilsonWell 
itructure'$ OemotitlOM COSI 

;1NCtU,e's VoL ll<Imoli_ 
~--- - - j {exclu\le steeD 
'Uck's Capacity 

iaulage 
Cost Non Steel Truck. 
COS! Noo Steel DriYe 

lisposa/ Cost Noo Slee! 
',leel's Weight 
ruck's Capacity 

I~_ul~~ 
Cost StselTrueft. 
Cost Steel Truck Orivo 

Disposal CM! StlIl!l 

ISubtotal 

PIUQ WeB Casing 
oaufomenl 's Disposal Cost 
Dismantling Cost_ 
Equipment's Vol. Demolished 
loading Costs 
r ,.ansport Costs 
Pj~posal COS_Ls. _ 

ISubtotal 

Cona'C!le De.molition 
O.m.li~.o Cost 
CMcn!t8's Vol. Oem~"'hed 
Loading Cost 

1 Steel Bid, Large 102 41 16 13 0020 I O.2ii'IJCE ~ CF 80alcF 
lNo interior Wall Ded~~t l02 ~ 13 0750 1 50" 0; 4001 Is 112 

14.1 

0.51 I TON I 0.51T0N 
121 16 3 CYTrips 

CY 
TrucK dump 16 ton pa)'lOad 10154 33 20 5300'1 -6911Iday 0_3 CAY 1 DAY S 691 

ITruclr, Dnver. l1oavy TRHV I 4O.05IHR 2..4 HR 2.4 HR $ 96 

IS 899 

::oncrete Ready Mix 8000 PSl 10331 13.350412 1 12JleY ;Y 31cy 1$ 369 

.-L369 

i <15" INieison '14 13,7SIIGY 2§. ;Y 551 C"I' IS 756 
1.31 71 ,51CY 

Front end loader 3 CY 69 
:o.t 12 CY (16 Ton) Dump Truck 112 mi. rnd. trio 162 

Disposal Costs IOn site disposal 102 411617 ~ I 9.0<I11GY _ 1 71 .51CY 1$ 646 
fSubtotat 51.633 I I-C=:J 
~ $~ 

NOI~ 

Assumes 6" thick concrete unreinforced slab 
A$$\Jme's no interior y.-a1L-5 
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..... ·i·r.( .... 

'21Switch House 
;.n.iClur.· .. 1 

~!i.~~ 
.ut&QtJo 

Co;. Non Sleel OHve 
~ Cou Non ste~ 

. rue':' Capocity 
H.I~. e 

~':I\" ~ 

I ~C!or:l Bf.d.. \.,arne 

I
" "M 

'd~·Nn'~ 
"tu."TI'h1 

10241 16 130020 

I"",' '-"" 
u"" 

O:2$liCf 

fran, llonColDtSttelT,uck TNckdum IGtan 4 Old 01-5'33 205lOO 6gj Ida 
rlMlS tll'on Cost Sleel TtudrDrive Trudo OfN'tf. He-h TRHV ~'O.OS HR 
Disposal _COlt Stw 

;ubtob' 

EsuIpment '$. Di!e<!A1 ~ 
~tlingCod. _ 
EQUIpmont ~ VOl. Oemallf.hed 

,Di...,ulCo.a 
StJbtcPI:~t ----

DemGlitl:on Celli 
COf\C1ete'$ Vol. Den'lQlis1l.ed 

Cos! 

ISubtotal 

Tobo" 
~ 

0 
~ 
0 -. 

t-
0 c: 
- ~.~ 

G) c.:> 
ru -.,., 
Cfi 

Q~ ,.."""-~ 
e::;. 

s: --'""'-! 

:J 

::3 
r.o 

2: 
O 
0 
:0 
U 
0 
:a » 
-1 
m 
0 

112 CY (16 Too) Dump Truck. 1/2 mi. 
_Q~si1e disposal 

O.96liCY 
2.26 ICY 
~o~ 

Demolition Costs Revised 4/212017 

1{ .... j.tI, I ~~I"t: , .. i./f,' I'!:.", I"~ ,:I:rhl I/A.v!-. I flrr.H.H~ I /r I: ~',t." 1 11 

14(0() CF 'C440ICF 1 $,_ ' .O~ 

'ON T01''-

O. 
IDAY-Is 691 

8 

_$ 4,731 

$ 

Icy S5\CY I S 756 

CY $ 69 
CY $ 162 
CY S 646 

~ 
I I 

$ 6,36ot 
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f)f!<;C/fpUon lVlafefinis rv1eotls tJnir [JllIi r.enQth 'vt'hfrh fJeiqht DWmf.'tt:'f Ar~a tlolume \lv'e~'ghf nen.~IIY l."rne !'·JI,mtp:~! Unrt S~vt'li QWlntHY Unit CO>f 

I!~! ReJ~!'eHce (OSI FCdOr 

('Jurnbet 

33 Portals No 
Structure's Demolition Cosl FoltndatlO(ls < IS" Nielson '14 13.75 Cy 34 SEA 170 CY S 2,338 
loading Cost 
Rubble's Weight exclude steel 
Truc~'s CaDacilv 
Concrete Unit Masonry Concrete Bloc~ , Back UD 04 221 0,141250 19.96 ISF '400 SEA 2000 CY $ 21.920 
Transportation COS! Non Steel Truck 
Transp,ortation Cost Non Steel Drive 
DI~sal Costs On site disposal 02 41 1617 4200 :s.~ iC-Y 90 SEA 450 CY $ 4,068 
Steel's Weight 
Truck's Cap~(;ity 
HaulaQe 
Transportation Cost Steet Truck I 

Transportation Cost Steel Truck Drive 
p isposal Cost Steel 

- ----

I Subtotal -OJ --1- -1 -I S28.326 i 

- J I I 
Total $,28,326 

NOTES 

0 
!<' z 0 0 ....... 

C ._ 
0 "0-'- ... ,... 0 

· '7 
""- :0 

C) 0::::> -0 
fll --.J 0 
01 :JJ r-"., 
~ ~ ):l; --". 

s: ~ -, 
rn 

~ 
0 ::::l 

to 
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CklCflfmcm MOlt:1W:t Mt:'ot/$ Utilt i.Jflft L~/)(Jrh W:1tt> j""kiyfH ...".,Ul'le!c:r Arr:(J VnfUfIle 'Nel~jh[ De"."" rJm~ ,-';lIlnr;, Unit wt-:ff au~.,.ttt\o U"" ",!, 
Ref. Rt'h'r~~!c~,~ (w:r Fcr.tr.! 

NUfl,b~{ 

34 Storage & Bolts Bin 
Siructure's Demolijron Cost LG Steel Bldglinclude 20 mi haul 0241 16130020 0.28 ICF 3272 ICF 3272 ICF $ 916 
Struclure's Vol. Demolished 
Rubble's Weicht exclude steel 
Truck's Capacity 
Haulage 
Transportation Cost Non Steel Truck 
Transportation Cost Non Steel Drive 
Disposal Cost Non Steel 
Steel's Wei ht 
Truck's Caoacity 
Haulaqe. 
Trar)SportaUon Cost Stee1 Truck Truck dUl(lp 16 ton payload 01 54 33 20 5300 691 Iday 0.4<4 DAY 1 DAY $ 691 
Transjl(ll1:atiO(1 Cost Steel Trud< Drive Truck Driver. Heavy TillY 4IO.OS HR 4 HR 4 HR $ 160 
Disposal Cost Steel 
Subtotal I I I I I , I , I S 1,167 

EQulpmenl 's Disposal Cost 
Dismailil ing Cost 
Eauipment 's Vol. DemollShe<l 
Loading Costs 
Transport Costs 
Disoosal Costs 

1 Subtotal I , 
I , I , 

I I $ -
COncnlte Demolition 
DemolitIon Cost Foundations <15" Nielson '14 13.7.5 ICY 39.99 CY 39.99 CY $ 5SO 
Concrete's Val. DemoiJshed 1.3 52CY 
Loading Cost Front end loader 3 CY 31 23 16421601 0.00 ICY 52 CY $ 50 
Transportatlon Cos; 12 CY 16 Ton Dump Truck 112 ml. rnd. t~ 31 2323.203014 2..26 Ir::Y 52 Cy s: Cy S 118 
Disposal Costs On site disposal 0241 1617 4200 9:.04 ICY 52 CY S 470 

l Subtotal I , I I I I I I I I I $ 1,188 

H I 
Total $ 2,955 

NOTES 
Assumes 6" thick slab concrete 
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IDtICr'Pll<m 
Ref 

351Storage Building 
Structure's Demolition Cost 
Structure's Vol. Demolished 
RuDble's Weight (exdude steel 
Truck's CapacitL 
Haulage 
Transportation Cost Non Slcel Truck 
Transportation CoslNon Sleel Oil_e' 
Dfspo'saJ Cost Non SIee! 
Steel'sW~ 

Truck's Capacity 
Haulage 
TransporiiiionCOsl Sleel Truck 
ITrans~tlon Cost Sle,,1 Truck Drive 
Disposal Cost Steel 
No lntelior Wall Deduct 

]subtotal 

EQuipment 's Di~sal Cost 
Dismantling Cost 
I'Quipment 's Vol. Demolished 
Loadina Costs 
Transport CostS 
Disposal Cosls 
Subtotal 

Concrete Demolition 
Demolition Cost 
Concrete's Vol. Demolished 
Loading Cost 
Transponation COst 
DIsposal Costs 
Subtot.11 

To,,", 
NOTES 

Assumes 6" thick slab concrete 

0 
:--

Z 0 -.. 0 1._ 
0 c::: 0 -? 

:0 ~ d0-

G) C) U 
n> "'" 0 (f) 

Qc r-~ :n 
9: l> 

~ .......: ---1 
::J rn 
::J 0 
D 

M11ic;rMli 

ISteei Bid. large 
NO Interior WaU Dedud 

Truck-dump 16 ton _load 
Truck Driver, Heavy 

FoundaUol>$ <1 5" 

Front end toad .... 3 CY 
12 CY (16 Ton) Dump Truck 1/2 mi . rnd. tri 
On site di"po..sal 

V;eofl: 

R~f~/""'J~t' 

N'Jlnbr.' 

0241 16130020 
0,2 41 16130750 

01 54 33 20 5300 
TRHV 

Nielson '14 

Demolition Costs 

Uml. IUnit JieoqClI IWidth h 't'!uht I OlOmt"!~'1' I '~f('O IVl)fll/1)!' IW"i{'tu It'h'''IHy II Itr.r IrJlImltrY IUh,'l 
Cae'r 

0.281fCF 2284 CF 
50% 

6 TON 
12 16 3 CY Trips 

0.4 CY 
691 /day I Ql DAY 

40.05 HRI 0.8 Ii!!. 
I 
I 

~761/cY 38.4 CY 

Revised 4/212017 

5:/k:ff I nu({(ltl!Y Il!'1Ir I Ct"!!;t 

r!);.~O! 

2284ICF 
0;6 1142 S 320 

42.3 ICY 

T GITON 

1" 110Ay1S 691 

-L Q'll.HR -LS 32 

S 1,041 

38.4ICY S 528 
1.31 49.91CY 

31,23 1642 16011 0.9611C~ I --- 1 1 -- I 49.91CY 48 
31 2323.203014 1 2:2611CY-T 1--1~91- - I lev 4991CY $ 113 
0241 161742001 9.04IICY I 49.9 ICY S 451 

-1-··· r --I ~ S 1,140 
I - T--c=:J-- I C:::1- I I 

$ 2.ll1~ 
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.,.s:; "pllOIl \·fQ'fl!,No.: iAt'ril~;' u".r Unit Lt:!f1:7th lVidrh fJ,;·jght C;J(IIJ'itlPf /lf f'lJ Vo!unhf ilieipl'll iJ"""(Y rim' 'Jum~~" Unl' SI,A/t'IJ CI,t~'(j::ky UtW con 
Ref, Ref~:"t~nce CbJt ':r.u:tO( 

N',ml;t",t 

36 Sampling System 
Strud u",'S Demorotion COSI 
Strudure's Vol DemoHshed 
Rubble's Weig~t exclude steel 
Truck's Capacity 
Maula e 
Transportation COSI Non Sleel Tnuck 
Trans~on Cosl Non Steel Drtve 
pisposal Cost Non Steel 
Steel's Weicht 
Truck's Capacity 
Haulage 
Transportation Cost Sleel Tnuck Truck dump 16 ton payload 01 54 3320 5300 ·691 lday Q,1 4 DAY 1 DAY $ 691 
Transportation Cost Steel Tnuck Drive Tnud\ Driver Meaw TRHV 40,05 fiR 1.1 HR 1.1 HR $ 44 
Disposal Cost Steel 

ISubtotal IS 135 

Equlpmenl 's Disposal Cost 
Dismantlina Cost 
EQuipment 's Vat, Demolished , 
Loading Costs 
TrensPOll Costs 
Disposal Costs 

I Subtotal j I I ) I I , I I , , , , 1$ 

Concreie Demotltion 
Demo! Uoh Cost FoundatiOnS <1S" Nielson '14 13.75 leY 18 CV 18 CY S 248 
Concrete's Vol. Demolished 1.3 23.4 CY 
Loadina Cost Front end loader 3 CY 31 2316421601 0 96. ICY 23.4 CY $ 22 
Tran",,-ortation Cost 12 CY (16 TOnLDump Truck 112 mi. md. trip 31 2323.203014 2.28 leY 23,4 CY 23.4 CY $ 53 
Disposal Costs On site disposal 0241 1617 4200 9,04 ICY 23.4 cv $ 212 

,Subtot..! I , I I I , I I I I S S3S 

I ---- ------ B I 
Total $l.210 

NOTES 
Assumes 6" thick slab concrete 
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Dugout Canyon C/007/039 Demolition Costs Revised 4121201 7 

r.. .... 1(rtl}t~'\!N "'/iOU~ ri-:Jls M,Irln: [hIll Unit Lt'f!yrh Width 't,oJ.,II( DJo'l"' ... ·tt'f A!~?o Vofurw Weigh I ~. Ji) I!m( NUmi)cr U11IC :;v..'::,!! (1.~I{J!itll y Li,'li/: Cu:~1' 

k,'f R~/'-"t,jt.t.. ( >!r r~lr<D( 

NumlJ4!.-

37 Stoker Storage Bin 
Structure's Demol,tion Cost 
Structure's Vol. OemoUshed 
Rubble's WeiQht exc:!ude steel 
Truck's Capacity 
Haulaae 
Transportation Cost Non Steel Truck 
Transponatlon Cost Non Steel Drive 
Disposal Cost Non St,ee! 
Sll!er. We!ght 
Truck's Capaci ty 
HaulaQe 
TransportaJlon CoS! Steel Truck 
Transportation Cost Sieel Truck Dnve 
Disposal Cost Steel 

ISubtotal I I I , I I 
, 

I I I 1$ 

Equipment 's DIsPOsal Cost 
DlsmanUlng Cost 
EaulDmenl '5 Vol. DemolisMd 
LoaclIl!l Cosls 
Transoon Costs 
Disposal CoslS 

iSubtotal I I j I I I l I S , 

Conctele Demolition 
Demolnion Cost Foundations <15" Nielson '14 ' ·3.75 leV 35 CY 35 CY S 481 
Conaele'. Vol. Demolished 1.3 45.5 cv 
Loadina Cost Fronl end loader 3 C Y 31 2316421601 0.96 ICY 45.5 CV S 44 

Transportation Cost 12 CV 16 Ton Dump TrUCK 112 mi. md. trip 31 2323..20 301 4 2.26 leY 45.5 CV 45.5 cy S 103 
Disposal Costs On site disposal 02 41 16 17 4200 9 .04 ICY 45.5 CY S 411 

, Subtotal i I I I ~ I I I 1$1.039 

I I D 
Total $1,039 

NOTES 
Assumes 6" thick slab concrete 
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C>r~it;ri/jtu:n (I "Ofr.OOi; f~1t'(i~S Uolt. Unit {.elll)t.h tlVilith hr.f,)i!t Dw.·t.,)f4'f "JiI!"\.." VOrum(~ 'lVelCifH U1:.'1 ~.·ity Ijfh~ 'Jumll·,. Ufj(( ISv.,"';! C(u 1:Jt1t/!y L"'I' (cisl. 

Il_! Ht'/t:'rE'llct" Cost (1<.tO)· 

N;/fI1/JP!· 

38 Substation No 2 
structure'S DemoliUOI1 Cost MI~ed Maletlals Bid. Lame 02 4 116 130100 "0.3 IOF 4000 OF 4000 CF 
Struc!ure'S VOl. Demolished No Intenor Wall Deduct 024116130750 ~ 0.5 2000 S 600 
Rubl)!e's WelQhl exdud&" steel 74.1 CY 
Truck's Capacitv 
Ha.ulaoe 
TransPOrtaUon Cost Non Steel TfUCk 
Tla(1.Sportation Cost Non Steel Drive 
DIs1l"sai Cost Noil Sleel 6000 gal. to 8000 gal. tank 02115200 0310 232 ea. 1 EA lEA 232 
Steers Welqhl 
Tru~'$ Capacity 
Haulaoe 
Transportation Cosl Steel Truck 
Transportation Cost Steel Truc:It Drtve 
OJ'POsel Cost Sleel 
No intenor Wall Deduct 
SUbtotal ) I I I I , I ) , . , $ 832 

Equipment's Disposal Cost 
Dismanttino Cost 
Equipment 's Vol DemOlished 
Loadlno Costs 
Transport Costs 
Dtsposa\ Costs 

)Subtotal I I I I I I I , I I I I I I S 

ConC(ela Demolition 
Demolition Cost Foundations <15'" Nielson '14 13.15 ICY 57 CY 07 CY $ 784 

Concrete's Vol. Demolished 1.3 74.1 OY 
Loadino Cost Front end loader 3 CY 31 23 1642 1601 0;00 ICY 74.1 CY S 71 

Transportation Cost 12 CY 16 Ton Dump Truck 112 mi. md. Irip 312323.203014 US ICY 74.1 CY 74.1 CY $ 167 

~isposal Costs On sile disoosaJ 024116174200 9.04 ICY 74.1 CY $ 610 

I Subtot.1 
, 

I I I , ) , I ------ - f ) I S 1,6!1l 
I I - J 
Total $ 2.524 

NOTES 
Assumes 6" thick slab concrete 
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tlI5<."I!PUOII MC:'''IIO'~ f'lleam. Und Ul'lIt lr~Qr.~ V/{(~Ih HeJlJ'ft Di(lfTIf!U':' Art'o V"lum.: Vvf:1Qh. iJPlJsit r,m.- tjumbel" Unit ,,;,'.;ell ')uan !~y Jrl{( (."J~i 

Rt;;'j, lieferl?m::: I'OS! r- ~Ol 

I ,Imtwl 

39 Gabion Baskets 

Excavate Excavation Bulk Bank 3 CY 312316421601 0.96 ICY 88 CY 88 $ 84 
SUDDort CLAB Clab 37.6 FIR 8 hr 8 hr $ 301 
Disoosal On site disoosal 0241 16174200 9.04 ICY 122 CV 122 CY $1.103 

See Earthwork 

Subtotal I I I I I I I I I I I I , S 1,488 

Eauioment 's Disposal Cost 
Dismantlina Cost 
Equipment's Vol. Demolished 
Loadino Casts 
Transoort Costs 
Disoosal Costs 

I Subtotal 1$ 
(- I - -I~ I u r-- I I 

Total $1,488 
NOTES 
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/ksc""r/oro 1V'O(C'"U/: Ml'''''' t:!!'1t Untl .t.'!/:)th W,dU"I ~(~iqM DI"",erc( 1I1<'a VOl""" W"'l/hl f)enslry rim .. NLIUi/)i;>( Unit ~ ,"c11 )UG/i'\!t)l Ut:it C~ 

ReI FU/({ttn.c C7S "octor 

NumtxJ 

40 Pace Fan Culvert 
Excavate Culvert Excavation Bulk Bank 3 CY 31 23 16421601 0.96 ICV 585 3 8 520 CV $ 499 
Backf~1 Culvert Backfil structural 300 H P 312323145020 0,84 lev 585 3 8 520 CY $ 437 
Rubble'"Welght exclude steeO 
Truck's CapadlY 
Haulage 
Transportation Cost Non Steel Truck 
Transportation Cost Non Steel Drive 
Disposal Cost Non Steel 
Steers Weight 8.5 ton 
Truck's Capacity 12 16 3 CY Trips 
Haulage 0.5 CY 
TransP2rtaiion Cost Steel Truck Truck dump 16 ton pavload 01 5433205300 691 Iday 0 .. 2 DAY 1 DAY $ 691 
Trans~rtation Cost Steel Truck Drive Truck Driver, HeavY TRHV 40.05 HR (6 HR 1.6 HR $ 64 
DisDOsal Cost Steet 

!Subtotal t I I I I I , I I $lv691 

Equipment's Disposal Cost 
Dismantllng Cost 
Equipment '5 Vol. Demolished 
LoadiM Costs 
Transport Costs 
Disposal Costs 

ISubtotal 1$ 
1 __ - I 
Total $_1,691 

NOTES 
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:)!'''' 'DWJIJ ,"lot"fJU~' f\I"'(lr. .. ':;(\1: UIU: ll!nCifl', ~'Vi:trl1 I ;/ { (),all~loU I\,tu 'lJ/u/th.." 'vv, :j Vt-'ll'!',' Tt./J), IIUfJ'Jr" 
" I 

\'111'. I, ~"II ., "'~II' (,u,; 

«"' fl('rd('1J(t' Ce,t ":u.'~'JI 

Number 

41 Pace Fan & Generators 
Structure's Demolition Cost Steel Bid. Large 0241 16130020 Q.28 IOF 25 25 12 CF 7500 CF 
Structure's Vol. Demolished No interior Wall Deduct 024116130750 501IIt 0.5 3750 $ 1.050 
Rubble's W~iglJl ... dude stul 138.9 CY 
Trucl<'$ Capacity 
HaulaQe 
Transportation Cost Non Ste<>1 Truck 
Transportation Cost'Non Steet Onve 
Disposal Cost Non Steel 
Steers Weight 
Trud<'s CapacilY 
HaUlao~ 
TransporUitlon Co.t SleeI TNCk Truck dump 16 Ion payload 01 54 33 20 5300 691 lda~ 1 DAY 1 DAY S 691 
Transportation Cost Steel Truck Onve Truck Driver. HeaVY TRHV 40.05 HR 8 HR B HR $ 320 
DisDosal Cost Steel 
No interior WaUDeduc;t 

r-ISubtotlll t , $ 2.051 

i 

Equi mem 's Dis osal Cost 
Ducling Mechanical equiPment heaVY 23 05 05.10 3600 780 ilion 35 IOn 35 Ion $ 27.300 
Fan Mechanical equipment neavy 23 05 05.10 3600 780 lIOn 10 Ion 10 Ion $ 7,800 
H"liI<erMesb Mechanical eQuipment heaVY 23 0505.10 3600 780 Iton 0.7 ton ,0.7 on S 54'6 
POIIalJ)late tiner Mea.anlcal equipment heavy 23 05 05.10 3600 780 lIOn 1.2. ton 1.2 ton S 936 
Totalsl •• 1 ""'!!lilt ~6.9 
Transpcft1ltion Cost Steel T ruclc Truck dump 16 ton paYload 01 5433205300 691 I/da_ 0.6 DAY 0.6 DAY S 415 
Transportation Cost Steel Trude Drive Truck Driver. Heavy TRHV 40.OS H.R 5 HR 5 HR S 200 

,Subtotal I I I I I ! I I H7,197 
Portal plate Uner 
Concrete o..mo~tion 

o..!11olition Cost Foundations <15;'; Nierson '14 13.75 leY 70 CJ'( 70 CY S 963 
Concre,e's VOl. Demo~slle(j 1.3 91 CY 
Loading Cos I Front end loader 3 Cv 31231642 taOl 0.00 ICY 91 CY S 87 
Tronspcft1llion Cost 12 CY 16 Ton Dump Truck 1/2 mi. end. triP 312323.203014 2.2& /fIN 9 1 CY 91 CY S 206 
DIsposal Co ... On site disposal 024116174200 9.04 ICY 91 CY S 823 

Subtotal I I I I I $ 2,0]9 
GeneralOr Pad 
Concrete Demolition 
OemoU~on Cost Foundations <15" Nielson '14 f3.75 ICY 128 CY 128 CY $ 1.780 
Concrete's Vol. Dernolished 1.3 166.4 CY 
Loading Cost Front end loader 3 CY 31 23 1642 1601 0.00 ICY 166.4 CY S 160 
TransflQrtation Cost 12 CY (16 Ton) Dump Truck 1/2 mi. md_ trip 312323.203014 2.26 /C'( 166.4 CY 166.4 CY S 376 
Disposal COSIS On sIte dIsposal 024116174200 9.04 ICY 166.4 CV $ 1.504 

Subtoml I I I I I I I I I I I $ 3.800 
Fan Bu~d1"l1 
Coneno!. Oemo~tion 
DernotiUon Cost Foundations <15" Nielson '14 t3.75 IOf' 252 CY 252 CY S 3,465 
CQIU:Illle's VOl. DernoWshed \.3 327.6 CY 
loading Co51 Front end loader 3 CY 31 231642 1601 0.96 ICY 327.6 CV S 314 
Transponation Cost 12 CV 16 Ton Dump Truck 112 mi. md. tri 31 2323.20 3014 2.2l3 ICY 327.6 CV 327,6 CY S 740 
Disposal Costs On site disposal ..... 0241 16174200 ~.04 ~ 327.6 CY S 2.962 

;Subtotal 
......, 

$ 7.451 
I J :S I - I I 
~ ~ Z S~ 

NOTES 

Assume 6" thick slab none reinforced concrete 

~ 

o 
C) 
(l) 
0") 

v.:. 
? .....,., 
::; 
• ..> 

tQ 

t ._ 
e-
..."". 
~ 

c=I 
-....J 

~,~ 
,:;::;; 
:-:.:: 

(') 
o 
JJ 
U o 
:JJ 
> -; 
m 
1-' 
~i: 

Page 42 0166 



Dugout Canyon C/007/039 Demolition Costs Revised 4/2/201 7 

Des"('J!))rlOI) rviott:'r,~Jls Mel11~.<; Umr Lim! l.e.nglil GV;,},." Hefi.Jht Dmmef.r:r 4rtlO VOlume NPfght [)(;tlS/l.'1 ime Number Umt ~well (lu(lntJt;; Linn CO~ 

(""j. ReferencE: (05t Fw..-rOl 

Nwnbet 

42 Pace Fan Portal 
StJ\Icture's Demolition Cost FoundaUons <15" Nielson '14 13.75 (C'( 90 1 EA 1 EA $1 .238 
Loadln!) Cost Front end loader 3 CY 31 231 6421 601 0.98 ICY 150 1 EA , EA $ 144 
Rubble's Weight (exclude steel) 
Truck's Capacity 
Concrete Unit Masonry Concrete Block. Back Up 0422 10.141 250 10.96 ISF 400 1 EA 400 $ 4,384 
Transportation Cost Non Steel Truck 
Transportation Cost Non Steel Drive 
Disposal Costs 
Steers Weighl 
Truck's Capacity 
HaulsQe 
Transoortation Cost Steel Truck 
Transportation Cost Sleel Truck Drive 
Disposal Cost Sleel 

l __ Subtotal I I I I I I I I 
, 

I I I S 5,766 
- - - I 

I - ] 
Total $ 5;766 

NOTES 

0 
::::: 
0 Z -- () 
0 

t...~ 
r-- ' ~" 0 
:;2: :0 

G) c::J U 
jl) .......... 0 
(f) 

Ro 
!'>.., :;:J 
s: ~ s: ........ 

:::J m 
:::J 0 Page 43 of66 
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f)~?<;Ofpt!Ofl 

R,?! 
/Vl(Jtf"J(;(jIS !Vft·(J!I.'; 

RerPlt'J;Cf! 

N!llniJel 

Demol~ion Costs Revised 41212017 

(jm[- IOmr H er/gil! I Widtl) l ~fe{0h~ I Uwmeier IAIM IVolume 1 '!:!e!~/fl[ l J)eflsit.v lTn-n., I NUmbl?! I I_ifJ/i' I ~\\·!lf.'/i 1 ()tI(jnn~y IUl!!t I Cm;r 

Cost radnr 

431 Refuse Pile 
Structure's Demolition Cost 
Structure's Vol. Demolished 
Rubble's Weight (exclude steel 
T~s Capacrty_ 
Haulsw-
Trarn;pcirtallon COS! NOn Sleel Truck 
Transpottation Cost Non Steel Drive 
D;';!lOsalCost Non Steel 
S!eeTsWeighl 
Truck's Capacity 
Haul¥ 
TranspOrtallon Cost SteelTruck 
T(lInspOtlalion Cost Steel Truck DrIVe 
Disposal Cost Steel 
Subtotal 

Erosion Control 
Riprap Machine placed rip-rap slope protection 313713100100 I 52.9ICY 561 CY SS11CY S29.677 
Polypropylene Mesh Polypropylene mesh 312514.160100 I O.61ISY 1683 SY 16831SY S 1.027 

ISubtotat $30,704 

Ooncrela Demolillon 
DemojJlion Cosl 
Conaete's Vol. Demollslled 
Loadg,g Cost 
Transportation Cost 
Disposal Costs 

,Subtotal [ --- -r:= -0 -, ,-[-- ! [ 7- I II 
Total $30,704 

NOTES 

0 
~. 

Z 0 
0 -.. 

t_ 
O C 0 
- z :u 
G) t::::) -U 
Pl ......., 0 C/) 

::r.J ~ Ro e:::. » ...... 
-; s::: ~ 

:J m 
:J 0 
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~ iI'I:"pt.r.J!1 !/J(I£e(l'(l/~ Meon. Lin. Un"! t eilqlll II/Idl-'! '(('Ighl Lkmwte (l,reu \Jol!JI If-' Vvpiqili D'·"l.:~ ,me Nu"'/1I! r OM Slw/l ':"<1(""')0 UllIr i..'IT 
R~f RltliYf!nce c os1 fccrOI 

I'Il/moer 

44 Refuse Site 

See Eanhworll also 
Fencing Barbed wire 3 strand 024113601600 1.4 ILF 4095 FT 4095 FT $ 5.733 

Remove Fence Chain link remove 8'-10' 0241 13601700 3_05 'n.F 4095 FT 4095 FT $ 12,490 

Subtotal I I i I I I I I I I I S 18,223 

EaulDment 's DisPosll1 Cost 
OlsrnanUtnQ COSI 
EQuipment 's Vol. Demolished 
LoadinQ Costs 
TransDort Costs 
DisDosal Costs 

Subtotal I I I • I I I , , , I $ -
I I I I U I I I I I I I 

" 
I I I 

Total $ . 18,223 

NOTES 

0 
~ "-

Z 0 
() -. 

1._-
0 c: 0 

~-!? 

;JJ - «--

G) = U 
!ll -.....J 0 if, .,"'1 r-...:: ..>,j Qo C~ » .,...",. s: """-! -l 
~ m 
::J 0 

c..Q 
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:.Jc.'>I.'lipl/(il' lVf{Jtl·n(.1I~· tvh .. '(HF;, Unit I Unit IU:llU(!J I !//J(i1i.iJ I /-Jcrgnt l {)iCimc.:f;/ INtOO jVoJu!ne I Wt'/qht IOf:nstl, I r;~ I Nurnl)(~' l i}!lft I S;lNi! IQuonu£y I U/I,:1 

Ref, lkjerpm(! Co<;t ; (j:,::'or 

N(J1171](': 

451 Degas Well G2 

Grade and Backfill Fron! andloaejer 3 CY 131 23 1642 1601 I O.96t1ev ill. CY 378 CY S 363 

-
-

1246 
~ 

I I 

CY 1246 CY ,.Lg43 

1~606 

BaekfiHrent!1mlnlfnal HaulU/4 CY -1,31 2316133080 I 1:1I1f(~y Fill in Mud Pit 

Subtotal 

29
1 1 I ICY I 20lCY I S 2.460 I _l 

] Concrete Ready Mix 8000 psi PluQ Well Casing 0331 13.350412 1 123lfCY 

~ 
ISubtotal I I S 2.4liIl 

Spread T oPSoa Front end loader 3 CY 31 23 1642 1601 1 o.96.IICY 

"MI I I I 
Cy I 3104lcy I S 2.980 

ISubtotal I $ 2,980 

Fence 

Remove Barbed Wire Fenclng Barbed wire 3 strand 0241 13601600 ,c4I7lF 1200 FT 1200IFT I S 1.660 

i Subtotal I S 1.680 

Support 
Foreman Foreman Aver"lle. Outside Foreman I 50.651_ HR 16 hr 161hr $ 810 
4X4 Pick"P_ Equipment Rental 01 54 33 40 7200' 1 13.9511HR 16 hr 161hr S 223 

ISubtotal $ 1.033 'I 
=:J==:::r 

Total $10,759 

NOTES 

0 
:< 
0 Z 
-+> 0 C __ 

0 t..,-"' ..... 0 
- .. ':.;;>' =- :0 
G) = U 
m -..J 0 (0 

R':. t-""-"' JJ 
c:::;; » .....,. 

s: -.: -f 
::l m 

0 
CO 
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~ I ,r.:. .. , c':I,:r.J:.I ; ~"''''~ t/" ,r lJrl" "~""Iftl ~~<"'fC':' I, '1,1"< lll-:J' • ~"r. (.m> '''.''J. ilh- :M l~'-t) I ... ,. - ,~.....,...,': , 
" 

~,.; I,('.~(..,.-r_,r '"" 
'tv·"""" 

46 Degas Well G-S 

Gl1tiin .111M BlcJd,1 Fft)I'It End lo.dr:r :5 0'( 312315 "'21&01 0,96 C'f SI S C'f SIS t::'( ,as 

Fl. Mud Pit S.ck1i1 Trendl MinIm41 H." 2 If", CY JI 23 16 13 3010 IS ICY 1\0 t::'( ItO CY 191 

""' ..... IC...," ConCl.tll!: It!:a~ Mi.-1000 pg 0l'31 13.35 0.12 12.:' ICy 2' cY 2' CY 2.583 

ISc,ell4i~ Flon' &d t.oadt1 3 cPr 31 2316 421 601 0.96 ICY 1909 CY 1909 Cy 1,833 

Rt'mC7Ve" a ... bod wr,. Fendnn Blllh*d 'WIAl0 J sfnmd 02 411 3601600 1.4 1lF 1100 LF 1100 LF 1,540 

FOfeml n Fat~mwl Averageo. Outskto Foreman 50.65 ",HR 16 HR 16 HR 81. 

."" Piohop Equipmen~ Rental 01 54 33 40 7200 '3.95 IHR 16 HR 16 HR s 223 
~ Sub-to !:~t 

, 
1 $ 7.972 

EouIp"""t " o;...,..aI Cot( 
OWttanUina Co!l-t 

I ment'S V • oemohhed 
Loading Cosh-
TraMDM Costs 

c_ 
rSub tDUI Is -

I T J -I I I 
Toto! S, 7,9n 

NOTES 

0 
~ 

2: 0 
0 -.. 

1 ... -a c:: 0 
.~-, 

,:0 - ""'-

G) C~ W 
ru --...J 0 {f; 

JJ r'"...,..-' Qo;; {"~ p 
s: ~ --{ 

::J m 
r-; 

::J ~ 

'Cl 
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r.ksr,.ur~t,;tt Mari~fiuf~ .\-jams LJnJI (1,,1/ l~nolll iIIiclU! deiqn Vlum'..'ll.'l {lUfO /oiUfI)t.' V1'C1 U}-1' {)<·n';'ly "me rVtiuJhtY Ur'j~ 'i~y5!l' f)UrJrlt:r[y !JWi ('1$/ 

Rr.J Ikrp(~l"(" CI>SI Focrol 
',<lMb", 

47 Degas Well G 6 
Grading and Backfin Front End Loader 3 CY 31 23 16421601 0_96 682 CY 682 CY $ 655 

CY 

FiU Mud Pit BackfinTre~ Minimal Haul 2 1/4 31 2316421601 '0 .96 IC'f 110 CY 110 Cy S ,OG 

PIU!I Wei CaslnQ 

Spread Topsoil Front End Loader 3 CY 31 23 16·42 1601 0.96 IGY 792 CY 192 CY S 760 

Remove Barbed Wire Fencing Barbed wire 3 strand 0241 13601600 1.4 ILF 660 LF 860 LF S 1.204 

Suppart 
Foreman Foreman Average., Outside Foreman 50.65 erHR 8 HR 8 HR S 405 
4X4 Pickup EQuipment Renla! 01 54 33 40 7200 13.95 IHR 8 HR 6 HR $ 112 

ISubtotal I I I I I j I , I $3.2.42 

Equipment 's Disposal COSI 
DlsmaniUng Cost 
Equipment 's Vol. Demoftshed 
Loading Costs 
Transport Costs 
Disposal Costs 

ISubtotal I I I , I I I I f I I $ I 
1 1- 1--1 l:::=rl J =:J 1- J . r==1 
Total $ 3,242 

NOTES 

0 
~. 

0 2: 
0 -<-

,-,. ~ . ..... -
0 ....... ' ~ ..... -->-. 

- Z ;0 
0 <;"::;) -0 ,-,.. ill -....., U (f) ......, 

r-...... .7i ..J,j j:l'o c;:;; » -->. ;::- ~ -l -<>0 

:::; m 
r-

::J to::._~~ 

(0 
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IJCSwl,/il)fl MOrt'f,,;r~ {'Aeons {fnrt Um! Leflqr.tl W:dlll H~iQm D;otr.c(l't' AIl!n V~:umf 1';efUlt: tkm,c,· ;tmt: I!'JUt"he,- ifni? 5w~I' O;,'on!.i!/ IUm' C .... I 

PI:/. R'·I«:'.t·';C~ Cost F"UC:lO f 

NWfJilt,t 

48 Degas Well G-7 

Gradina and Backffil Frond End Loader 3 CY 31 23 16 42 1601 0.96 ICY 908 CY 908 CY $ 872 

Fill Mud Pit Backfill trench minimal ha.u121/4 CY 31 23 1642 1601 0.96 ICY 430 CY 430 CY $ 41 3 

Plug Wei Casing 

Spread TopsoR Front End Loader 31 23 16 42 1601 .0 .. 96 iCY 2345 CY 2345 CY S2.251 

Remove Barbed Wife Fencing Barbed vire 3 strand 0.241 1360 1600 1.4 IlF 1100 LF 1100 I F S 1.540 

Subtollli I , i I I , I I I S 5,076 
FOreman Foreman Average. Outside Foreman 50.65 hr 16 hr 16 hr $ 810 
4X4 Pickup Equipment Rental 01 54 33 40 7200 13.95 IHR 16 hr 16 hf S 223 
Dismanlfrng Cost 
EauiDmenl 's Vol. Demo!iShed 
Loadina Costs 
Transport CoSts 
Disposal Costs 

Subtot:lJ I ! I I I I 1 I I J I I I i $1,033 

I _ _ I __ I I I I I I 
Total $6;109 

NOTES 

0 
;<" "= 

0 Z 
0 -;, 

~ ...... .-
0 t= 0 .... ,~ 

';]J - "'-
G) c;:, iJ 
::u -....J a (j) 

(">..,) :JJ Qv e~~"""J, 

~ •••• "" .... l"~ 

$; -.....; 

~ m 
::J 0 

:.r:: 
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1 Fj.'"lu'J~='()rl 
f?~J 

491 Degas Well G-9 

Grading and Bacldili 

Fill MudP;t 

Plug Wed Casing 

Subtotal 

~ 
Spread Topsoa 

Subtotal 

Remove Fence 

Subtotal 

Support 
Foreman 
4){4 PI~kup 

Subtotal 

Demolition Costs Revised 4/2/2017 

Mn("t,'Cli$ Nlemu 

Re/N~f!<c 

N:II"hN 

~:~: I Unit I tt!1:t}IJJ IViI.'dl!! 1!1i.'igi!i I )f{7Jf)2U.'r 110ft'£) I j['~iUmt 1 ~'''',f}f1n.t Iv,. 'lsnr I r,~ ~ 1,l',jUmb:f Iunt,' I ~;::~, .. I.; c1fl111"y I Uri!'! I (~.'·I 

Front End Loader 3 Cy 131 23 16421601 I o.90ICY 575 CY 5751CY I S 552 

Backfin Trench Minimal Haul 2 114 CY 131 23 16421601 I O:96I,CY 430 CY 430lCY I $ 413 

Concrete Ready Mix 10331 13.350412 I rZ31cy 21 Cy· 211CY I $ 2.583 

I I $ 3,548 

~ ~ I==r ~ 
Front End Loader 3 CY 312316421601 I 0.96 I 1574 CY 0 15741CY 1$1.511 

I I 
I $1,511 

Fencing Barbed Wire 3 Strand 0241 1360 1600 1.4 I per J.f 1300 LF 1300lLF $1.820 

$ 1.820 I 

Foreman AveraQe. Outside Fpreman I 50.651HR 16 HR 161HR IS 810 
Equipment Rental 01 54 33 40 7200 I 13:95I/HR 16' HR 161HR IS 223 

$1,033 I -o--r:r - r-c=J 
Total ,$1.9U 

NOTES 

0 
:c 
0 Z 

0 -. 
t ... _ 

0 ,--. 0 ....... 
-.~ :r; - "'-

G) ~ (J 
m -....; 0 (;') ---~"' oJ.) );<l ,~:;:} 1> ~.::-. s;: "'-' --j 

:::; m 
~ 0 
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,')escrip1ioll !V!OU'UO!~ NIE:O()!::. !lnll lJml r.e!I!JLh IV,c/til fiL'!qhl DlOmcle; l\rt':d VOJ!ltt/e WCI~'!iL OE'/iSily Tii'nc Numi:E'f tim, Swdl OUWility Unll CD.I 

Ref. I?r.{f'rence emt ro("lor 

Numb{'t 

50 Degas Well G-1D 

Gra<ling and Backfill Front End Loader 3 CY 31 2316421601 0.96 CY 922 CY S . 
FiI1Mud Pit BackflllTrench Minimal HalA 2114 CY 31 23 16421601 0.96 CY 622 CY 622 CY $ 597 

ISubtotal I I r , I I , I I I I , 1$ S97 

1 
.1 PIuJJ Wen Casing Conaeta Ready Mix 8000 psi 03 31 13.350412 12.l CY 1 I 21 I CY 21 CY S2,583 

J 
ISubtotal I , , 1 I , I I I I I 1 I $2,583 I 

I I n 
Spread Topsoil Front End Loader 3 OY 31 2316 42 1601 0,96 CY I I ·2344 ICY U 2344 CY 52250 

I 1 1 n 
Subtotal I I I I 1 I I I 1 I ! $ 2,250 

Remove Fence Fencing Barbed Wire 3 Strand 024113601600 1.4 LF 1200 LF 1200 LF S 1,680 

ISubtotal I I I I I I I I I , S 1,680 

Support 
Foreman Foreman Average , Outside Foreman 50.65 I:IR 16 HR 16 HR $ 810 
4X4 Pickup Equipment Rental 01 543340 7200 13.95 IHR 16 HR. 16 HR $ 223 

I Subtotal I I I I I I I I I I I S 1,033 t 

• _l J J 
Tatal $8.143 

NOTES 

0 
~. -
0 2: -.. () t .. _ 
0 c: 0 -",. 

:0 - ""-

G) c:::;) "1J 
Sl) 

'-J 0 w 
Qo I">..l> :u (::;:;;; » 
~ ~ -/ 
:::J m 
~ 0 
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t)(,SC "!pU01,' lVfai~'/tt1!·· IvfNIf1~; UIlII Unli. lc,,<]th '!,dlh Herqht f)iamE're l /l/ev Vulume Ih:1Qnt i)cnsi!y r imp Numue! 11m SJIPU Ou(}t:L~y Umt Ca,,! 

~ci Re[eY'Cnlf> Co. : f O~.!nr 

Num ber 

51 Degas Well G-ll 

Grade and Backfill Front End Loader 3 CY 31 23 16421601 O.lla CY 882 CY 882 CY S 847 

Fill In Mud Pit Backfill Trench Minimal Haul 2 1/4 CY 31 23 16 42 1601 "0.96 CY 430 CY 430 CY S 413 

Subtotal S 1.260 

I t~c- ·1 - I 1_[ I I I I j I I I I ~ II I II I 
Subtotal I I I I I I I 1 I I I $ -

Spread T opso~ Front End Loader 3 CY 31 23 16 42 1601 '0.96 CY 254 CY 25-4 CY S 244 

i Subtotal I I , I j I , $ 2~ 

I L I I j 
Remove Fence Fencln!l Barbed W ife 3 Strand 02 41 13601600 IA CY 1100 FTa 1100 FT S 1,540 

II , 
Subtotal I I I I I I , , $1.540 , , 
Support 
Foreman Foreman AveraQe, Outside Foreman 50.65 J-IR 16 HR 16 ~IR S 810 
4X4 Picku Equipment Rental 01 5433407200 1M2 lHR 16 HR 16 HR S 223 

I Subtotal S 1.033 

I I 
Total $ 4,077 

NOTES 

0 
~. 

0 Z ...... 0 
0 

I._ 

e: 0 
~ 

--".. 

:0 --G) c;) 'iJ rn '""'-J 0 U) 

l(o r-...,:, :JJ <-::; » 
S 

--. 
-......; -l 

:J rn 
:J 0 Page 52 of 66 
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w;c.,ptIiJ1, Mnf;,riol~ Mi'UnS U°L't Lim! (engl., V./jrllh H~IIJ/.I UWlfll'(f!f Ilr-!·o Vohnrw \!,:/~iqhi lli.'r;<;ltv !) .. ~ Numb'!r Um ):·.· .. /1 Quanlrtl' U/Io( COl: 

Rei Rr/o""w:c .... USi FOCTOr 

Number 

52 Degas Well G-12 

Grading. and Backfill Front End Loader 3 CY 31 23 16 42 1601 0.96 CY 429 CY 429 CY S 412 

Fill Mud Pit Front End Loader 3 cY 31 2316421601 0.96 Cy 430 CY 430 cv S 413 

Subtotal S 825 

I I I I I 
I Plug Well Casl" !! IConcrete Ready Mix 8000 psi 10331 13.35041 2 I 1231CY II 1 I I 15 I ICY U 1$.!CY I S 1.845 

I I I H I 1 I T -I I I I J I n I I I 
Subl otal I I I I , .I I .I I S 1.345 

I II n 
J Soread Toosoil Front End Loader 3 CY 31 2316 42 1601 0.96 CV H 563 Cy n 563 CY $ 540 

I " I " Subtotal I I 
, I I , I I , 

I I I I 1$ 540 

n I II 
Remove Fence FencinQ Barbed Wire 3 Strand 0241 13601600 1.4 CY n 1100 T I I FT II I 11 00 LF S 1.540 

" II I 
Subtotal I I I I I I .I I 

, $1.540 

Support 
Foreman Foreman Average. Outside Foreman 50.65 HR 16 HR 16 HR $ 810 
4X4 Pickup Equipment Rental 01 54 33 40 7200 13.95 IHR: 16 HR 16 HR $ 223 

-- - - - -- -

jSubtotal T ---- I $ 1.033 1 
I I I 
Total $ 5.783 

NOTES 

0 
;<' 

Z 0 
0 - t. __ 

0 0 c: 
- z :a 

"7"l 0 c::::I 'oJ 

PJ -....J 0 C/) -!">o..~ _~,J 

Qo c-:::. >-..-, , 
~ -......: -; 

m ~ 
-J 

-J CJ Page 53 of 66 
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1)L"~i .. :r;plil.)l~ lVloffTIl/!<, {vlt'{in~ Umt Unit Lu:qth .'hl1h rlclqh: Oio(7le(er I\l eo Volume 1',,'e1W'i.. Dt> li5i!y l.mt" Numhe, Unr S"IIt-'!1 OUUI:tit.j Umt C.o'l 

Rf'J Re{e"en(e :·o_<,f (aeter 

Number 

53 Degas Well G-13 

Grade and Backroll F font End loader 3 CY 31 23 1642 1601 0.96 CY 1393 CY 1393 CY 51.337 

Finln Mud Pit Backfill Trench Minimal Haul 2 1/4 CY 31 2316421601 0.96" CY 430 CY 430 CY S 413 

I Subtotal I 
, 

I I I I I I I I , I $ 1,750 I 

Plug WeD Casing Concrete Ready Mix 8000 psi 033113.350412 123 CY 21 CY 2 1 CY 52.583 

I iSubtotnl I I , I I I I , . I S 2,583 I iSubtotnl I S 2,583 , 
I 

Spread TopsoO Fronl End loader 3 CY 31 23 1642 1601 0.96 CY 2162 CY I 2162 CY 52.076 
I I I I 

Subtotal I I i I I I I I S 2,076 

I 
Remove Fence FencingBa(bed Wire 3 Strand 0241 13601600 L 4 lF 13001 L IF 1300 LF S 1.820 

I 
Subtotal I , , t I ( I I , , $ 1,820 

Support 
Foreman Foreman Average. Outside Foreman 50.6:5 HR 16 /"tR 16 HR S 810 
4X4 Pickup Equipment Rental 01 54 33 40 7200 13,95 IHR 16 HR 16 HR S 223 

I Subtotal I I I I I f I I I , I S 1,033 
j - L- . _ • 

Total $9,26Z 

NOTES 

0 
~. 

0 Z -.. 0 I.c_ 
0 C. 0 - z :0 
G) e;:) -U 
jj) ......, 0 ", 
Qo "',,-", :n 

C} 

~ s: ..... -...... 
:::J m 
::1 0 

CO 
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,',"""".t./'W1 "'I' ~'" 1i~"'I:r'I '; LI '1, ·jrfl ~!.I\oI~" ft<!'JtJI.: r~_b ~'I". I •• ···~I· rNr _ L ~ \f>; ;, ' •. -."! I 1f~ " ~ 

'h'.r,,.-Jtl' ~. ':ftr 1'.'" 
I~ • • ~ 

54 Degas Well G-14 

Grltdcl end B4c~lll Frant End Loadcir 3 OV 31 23 15<2 16<11 0 CV 429 CV 429 CY 41 2 

Fiill inMud Pr! FllWIl End oadG 3 CV 31 21 16 421601 0,96 CY '\30 ¢V 430 CY 413 

1 5u~toIa' , $ . 25 

WeUC.nlne Concrete Rea Mi1SQO.O 0>31 13.35""2 CY 2. CV 2' CY 2583 

~5ubtot:lt S UI3 

1$DfC'td 00&0i1 Ffont End L04ldct.r .) CY 31 23 i6 42 160t O,9j5 CY .54< .544 cy I 1544 CY ,.82 
I I 

Subto tal , S \.,0&2 

flem~eFMee: fencing Barbd WIre 3 stnnd 0241 1360'.00 ,,.,If I 1100 t l' 1100 LF 1540 
I I 

15ubto1lal 15 40 

SU ..... 
Fi:lI"lImilln Foreman Avera e. Outside Foreman 50.65 HR 16 HR ~I!I HR; 1,0 
4X~ Pic E icment Rental 01 5433 -40 7200 19f> IHR 16 HR 15 HR S 223 

IS.bto .. ' , S 1.033 

hotol r 1$· 7.46J 

0 
:c::: z 
0 0 -.. t_ 

O c: 0 
--

~J.;;:P' 

:D .<:-

~J G) ~ n (:'.J -....J ''-' 
(() :U r'"",""' 
~'" {:;::} » ,--,>---. ~ -l s. m 
:::l 0 
:::J 

(Q 
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I I~ :r.".trr- ~ '1/:001:1':1"; -. k'~"W'i I'" 1,""lljl; I ~\V'" lri''''''': I L'-'!'~" I"~ 1"'0;, .. " 111.;,,/ •.• It,<-" , I· ..... ·," I" I" I .-:p~, 'fW' 

Xdfli7,·r..;r '",. 

~Qf(''''''r 

551 Degas Well G-15 

Grade and Backfill r ronl end Loader 3 CY rl1 2.l ,6OZ 160. a'96 CY T ---r- i -r I - I 11OS1 i -r I iCY-- --r T 11OSTCY, IS '.062 
I 

FIUnMudf'it Front end Loader 3 CY 13'2316 42.6Q. •. 96 IcY I I I I I I <301 I I I ICY I I 430 ICY 1$ 413 

I 

S"~r ... 1 I I I i - , - I S 1.475 

IplUgWeliCaSing ___ I 1__ _ 1 __ -' 1._1_. 1 1 =±:J _Ell 
I I I I I I I I I I I I I I I I I I I I 
Sldu~ , , 

I , I I I , S -
ISOC .... T"""'~ FIQflt End La.del l C'f 31 23164·2 1601 0096 CV I 1.15 cY I 1475 CY S 141$ 

I I 
I !Subtotal I I , , , I I S .1.416 

Fenco 

RcmOllc Barbed Wife Fencing Barbed Wi,e 3 Strand 02411)641 1600 L4LF 1100 FT 1100 FT S 1,540 

SUbtotal I I I I I I S 1,540 

1 
FOfetTlal\ F«em;.n Avera 0""",,, Foe min 50.65 1<1<. ,. HR 16 HR S .,. 
ex.. Pickup E4~"\t!ntRenl4t 01 54 3140 7200 13.95 JAR 1 HR 16 HR $ 223 

i 'SUbtota, 
, 

, $ 1.033 

I 
T .... .$ 5.-

NOTES 

0 
:<' 
0 z -- 0 t._ 
0 C:.: 0 
- Z ;n 
0 c.:> U 
ro -....J 0 (f) ...... 
Qo 

r:lIr-~ ""~'..J 
c.::;. » s: ~ -l 

::J m 
::J 0 

CO 
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r, 04T-tolollil '.Io.lirr.s," r,~., .... pu I/.ld' I}J,'" t"'il ~"""t"I" l,,,,,jf· .. ~ Ij..b>".'j" ."" ~U· ... llj .1,,·'lil'!Y 'jlTi ..-.:J,., ... ~1"'11f 1 ... ;p' r-II" " !, :I 

f1rt. ~o';!r"-"'~ C·).I 

.!yJ.&/'~c'.' 

51! Degas Well G-16 

Grade and Backfill F,onl End Loadc:t 3 CY 3123,G·U. 11ltD1 Q.IM CY !lOCI C'r .00 CI' 76. 

Filin MudP:t fmnt End Loader 3 CY 31 23 15 42 1601 OJj6 430 CY 430 CY .. ~ 
,Subtotal ' s L181 

PtiJ WdlCQ Conctf!te Rea MIX 3000 sl 033113 .350412 1231C'f 21 CY 21 CY 2583 
I I 

S.lolblot.1 2.,583 

I 
relldTooui! Fmnt End lDilldtt -3 CY 3123.642160. !l96 CV .on Cy I 1092 c;y S '-048 

Is ........ 1.-
Fence 

fUrnove B.tbed wirtt Ftncln ~d Wltc l Sttand Q2 4113 &0 1600 • ..4 LF 1100 LF 1100 LF 1.540 

[5.\11)1a1'ml lS.tD 

FOf'Jllllin F~amlln A~crlll~1!! OublEdoeo F«.emln ~~. HR .6 HR J6 HR 810 
4X"Pic=.~ I EQuipm.nt Rt!.1\ta! O. ~ 33407200 n.e-- '5 HR 16 HR ll3 

!Subtotal 
------ - - ! LS .l .O~ 

1--- -===:r rIc - =r , - I -~ 
Total $ 1;345 

NOTES 

0 :<- z ,.... 
'-J 0 ...... c __ 

0 :~ .. ~.~ 0 
~ Z JJ 
0 " c";} v 

rl) .-....1 F'>. 
'v 

{t) 
:0 

Qc 
~ ........ ., 
c.:;; ....... --> ..-

s: -..; -l 
r'" ::: II 
0 

-~ 

r.o 
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J.~."" '}J .. Il\' u. ..... ~.", '11'-' If". l:,,\.1 ~! .. ~" rfl"'l)':' t~rn' , ., .... ,'J-ItJ.lr ;."t~"'J', JI ... ,. V •• "1f'«' '''' '., :'1tn; •. : .. . L~ 

uf, n~·.~t:-1·I';'" Fat!'" 
,'JII·ritl'; 

57 Degas Well G-17 

Grade and Backfill F"ront £n.0' lOilad'6 3 COY 31 23 1642 ltiQ1 0 !16 CV 756 CY 75$ CY 7:>1; 

Fill in Mud Pit Front End Loader 3 CY 31 2316 421601 096 CV ' 30 CV 43. ey 413 

S\d)'o<aJ I s 1-139 1 
I 

''''''''_ CHl"" 
Concrtta Ready MiK 6000 psi 03 31 IUS 041' IZlICY 21 CY 2~ cy 25113 

II Subtotal I I , , I ~ 2SQ 

ISDrt.d 1 ~OY Fronl End lOllld." ;]. CY 31 2.J '642 160. G.iIS 7~7 CY 7m C S 765 
I , \Su!>tota! I I I I I I 5 155 

Fencl' 

Remove eMbed Wire Fft'lanq Barbed W " e 3 Strand 0241136016QQ L4LF 1200 LF 1200 LF 5 HiSD 

I I Subtotal I I • , ( I s U&O 

So t 

Foreman Fcnmlll Averaoe 0u1~de Foreman 50.65 HR· 15 HR 16 HR S atO 
.. XA Pie E Menl R~nl3J 01 S4 33 40 noo 13.95 16 IIR 16 S 223 

IS.b ...... $ 1,033 ~ 

I I I 
T ..... 5 1,2!!0 

NOTES 

0 
:<" 
0 z 
-. 
0 

t._ 0 
c: 0 - :;z: :D 

G) t~ U 
OJ 
W 

--....J 0 
Qo ~ :0 

~! 

s:: ~ > -i 
S" 
5-

m 
0 

en 
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'd.t1f11 ....,..., .. "rtf:) .... ',,..,. I" : I v~' 1'''''' ["""", [ ~' "., ["., ."" [ ~'.." [''' .. , [ ,.,,~' "." 1-"""'" I""" [', , I""" I";.,,, I ~·'·" :, r;, 
" ""1'··''"':'" 

'tIL" ~ 

58 Degas Well G~18 

Gr'I'lde 1Ind8.ai,ckfi11 flMI Eftd loilder 3. CY 3, 23 ,6A2 1601 CY 6962 CY 6!iG2 CY S ME 

FlIIlnMud~ Ffonl E"d L6.dcI 3. CY " 23 ,6.c2 ,601 o iii cY 4'30 CY <30 cy $ 41, 
, Subtotal I I I I I I , I I , , $ 7,097 

Plua wen C.osin.q Conac:to RndV M~ eQOO ~ 03 311 3.3'50412 1231C'1 21 CY 2' CY 25&3 

Subtotal I . , I i I I I :5 2.58' , 
eadT F_ &td La.dot 3 CY .J1 231642 1601 O.!lliCY 195 CY 2195 CY $ 2.107 

ISubtotal $ 2.l0J ---

Subtotal I ~ '-'10 

I Foreman IForeman Average, Outside IFDrern~ .50.65jHR. IHR ~ 
rOi 54-33 40 7200 tl.95llHR .24 241HR 1$ llS 

I Sub~- l S J.5S1 
I I I 
Jo!>l S IS.J,SI 

NOTES 

'---' 
\,J 

~. 
-7 

0 "--- (') c_ 
O 0 0 
- ~:: :a 
0 e;, -"0 
III --.....J 0 C.? 

Qo ~ :::'0 
t~ » s: ..."... 

-.; --I 
:::J m 
:::J 0 

,Q 
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~1 I""", .'t .. ,,-,.., 
,Numbu 

I':' , ','II 
l'IIt" 'j, l l:~t I~ ~!'t.",', I I} l.r·4 .:.z;r:'11 I ~.liJ'f1 I ~;"'''~ 11f" ,,": 111.00 ,'," I"", 1 'k':I~ I' -~ 

591 Degas Well G-19 

r3ey / '1&01 1193 IcY .l9l10Y I ~ I ,ll~ 

IfiTfmMud Pit !F.ont End loilde, l CY 111 2l 16 <2.&0' Is ~ 

:S.b,oW 1,750 

S 0.12 TI -Ie TIcV' 25831 

, s l.S81 

Zll37lcy 1$ ' ,966 

ISubtotal 

131 23 16421601 ,Q.961CY _ 2Ol7I cv-I-• T 
ISubtotal 1..956 

! Remove Barbed Wif~ IF 

1:!5 .u. tuoul J,I~ 

I,., ... " 

Forum." ForemV\ AVCBQO Outsld~ 
4X4 Pickup Equipment Rental I"" 

I I ~ e.o 
Ie HR $ ~ 

.Su.btota l ---- - --- 1 ---- s un 
1 1 1 I 1.... $ ',141 

""NO'i'ES 

0 
~. 

Z 
0 -. 0 

~ ... -
0 c::: (] 

z " -
Q (~ 

..., 
r..) ---.J 0 
if; -;-

Qo 
r--~ ."I..) 

C. 

~ s: -'"' ~ 
m 

::5 0 
:J 

C.O 
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I r~ ,tI;~.:w" 1 1 ~1 ... u. 1 l1I .... w,~ 

l:~' I""" I'''''''' I;CC"'" 1""0' , I D,., 'm, I""" IV'''.'" 10'/1.- oQll~ I;'" ,'Jf'l" 1'm:,. 1'<""" I'''' I'· IrJ"' .... ·.·'1 I II I , ,~ ;t 

1't,.:~,,00Y. 1 ,0<, ~ , ~lIl 

N~ .. "'" 

601 Degas Well G-ZZ & Access Road 

Gradt lAd Backfill Ftom End Lo.\Oef.3 CV 31 23 t6 • . 2 1601 G;96 eY 7:lU cy 7386 CY, Ts 7.051' 

Fill In Mud Pit Fl'ot'It End LDadu 3 CV 3123 16 421601 D:96 C't 430 Cv 430 CY S 413 

15"/".,,,] I I , I I , S ] ,504 I 
I 

-PbJoWc.DCaUnQ CCN'Ic:rete RaodV MUr 8000 psf 03lt 11,35 ~1Z 121 J'CY 21 cr :n cy 2583 

~Subiollt I I I I ~ 2.5U I 

o:aod T Ffan1 E nd LaA~3CV 31 '23 ,6 421601 0,06 01' :n03 2.03 CY ~ 20.9 

ISu),tot .. 1 
, 

1.019 

r::::: TF ..... 

.LR.move 8otb~ Wire F6\clng Barbtd Wile 3 S~d 02 41 Il60 moo \AU' 1300 Lf 1300 IF S 1.820 

Subt.crtal I I S U20 

S!>J!!I<>II 
-I----

Fote-matl F"cx.rnlln AvGr.lQe'. 0IJu.1d1l FOI"e.tnAn SII,SS IJR I 32 HI! 32 HR T, 1621 

"'x. Pld:uo EQUICmenl RlIl'lliII 0\50140 1200 .1 f1.95.l1HR ..L .1 .1 .1 .1 .1 .1 32 HI! ..L 32 HR .LS 446 

Sl,IbtOQ l $ 2,067 

! I I 
Tobi $_,.15;99J 

NOTES 

0 
?-" z 
0 0 -90 

(,._ . 

0 ,'_.- 0 ~~ .. , ... ~ 
~::::: -:IJ 

G,) C.:.') 
-Z; 
, ,,,",, 

fl) -...J '....1 u: 
~, :J 

~ t',;:;:;, J> .....>. 

~ --.s -l 
m ::l 0 ::l 

(Q 
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r .. /ltV, r·<dt"roa.l 1\' .lItj t/l,.! ... ·'r roll,:! .\\ .. : ~ ~C"'Jt.: /'''f!r'oJ''' / '-r.l ",-';llrur 'J~~',u ~'I\lr, II'.,. 'I -,I'.,.. Un<' ' .... ~lif~ II .. ' 

'I J"'I':',"'cP i«.',! 
Iolj,.· ~~ 

61 Degas Well G-2S 

G,.do ... d_~ Ft",. Eod IAl de, 3 CV 31 2316 U . UiD1 0.96 CV '406 CV ';CDIS C'f 1350 

F1a. rnMudPi1 front End Loadet 3 CY 3123 U!i"2 1601 096 Cf 430 CV 430 CY .,3 

Sub.onl 1 .763 

I 
PItIoW.U c..Ino C<M'Iu elCl RtIb.~ MIJ: 8000 p!W 0311 '3.350012 Zl ICV 2' CV 2' CV 2583 

Subtotal I s USJ , 
I 

ISoI.3d T.",011 F""" End lAad« 3 CY 31 2 316.2 160. 0;96 C'f I~ CY I 1406 CY 1350 
I I 

1sub~ou"l ' S 1,350 

Fllfne. 

Remove en Wlte Fl'tIc;e F_ Sorb. d wn 1 Slntnd 02",1360 UiOO I.' C'f 1300 FT 1300 Lf 1820 

!SubtDhI 1.11:10 

S!I 

FOfoman FOfomln AvM'aOe. Dubidfl Foreman $.65 HR 2' I'IR 24 HR 1.218 
4X4 Picku Eaui ment Rental 01 5433407200 13.95 /FIR 2. HR 24· HR 335 

Subtotal , $ 1.551 

I I I 
Totll S '.G67 

NOTES 

0 
~ Z 
C- O -- ~.- ... -.. 

0 0 c:--= 
- z ::0 
0 = -0 
ll) ~ 0 
(f) 

-~ 
~~ r/-.J 

\20 t:;:· :t> -,.:;., 

;::: ~ -1 
rT, 

::J 
0 ::J 

(,:2 
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I ''"oJ _'t: ... ,'\o1u:- :~1. """ l" II-rot " :t I ' H,.i1 ~\ • '''!if "k'rIJM !...·JlI· '" h , ,'J' tlf-,!t It ~,. iIi,r".J ~ I I!..· .;-t /- ,_, 
~rr t. :,1 .. :>"',,-" '0-.' ".t~ 

JlU· .~ . ., 

52 Degas Well G·26 

Gmdell~&~fill FIClnI End t..o,dil!f' 3 CY 3' 2l 115.42160' 0 96 CY '1180 cy .OSO cv s .037 

Fl. In Mud Pit F,anl End L.otdtt 1 CY 11 2:3 1642 160' 96 cy <30 Cy ~ CY 413 

IS.b .... 1 , S IASO 
I 

WcllCzn,~ Conc::reu! Ru J.roc 8000 II 0) 3 •• 3.35 04.2 '23 ICy, 21 CY 2! CY 2Si3 
I 

lSubl"'.' 1.5'3 

ISPre.dT~ Front end lOadel J CY 31 :2316.21601 OM CY; 10!<3 CV I 1D30 CV S 1011 

I 
ISab{ol.t l.cn 
F __ 

RomolJ. Blltbed W.re F'lIIncln BAI~d Wlrll 3 Slrnnd 02411) 60 1600 IA CY .JOG LF lJoa LF $ 1.120 

: ~l:Lbtot lJ1 U./jI 

So ...... 

Fotemllfl FO«ImanA1JI!~ Ou~o Forcm,ln 50.55 HR 2. HR 2<HR 1216 
")(4 PiektkJ E........, ... R.ns.I 01'O)40nOO '3.55' -' 2. HR 24 335 

U ubto t.aJ 1 S un 

IToW 
I 

$ 8,AOl-
UI"\O~C!' 

0 :;::-
z 

0 0 ->. c_ 
O c: 0 
- z ::0 

--:-; 
(') ",,?;) u 
fn -...; 0 r.l: JJ !"""",,, 
Ro ~:~ 1> c-".,ob 

~ s: -..; 

m :J 
0 :J 

La 
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'). .1'JJii.; 0" ... f~ ,I .. In" r, "'Jrr ,·\.'1· m:1)l - J\Q"~f"' r,'",· ",(I;~ .. , "/~. J.Il.'JI':"', Ilm~ '~,"r' .. """ tJnlf 'I".. J 1 .... , U '';'' 
J:t. F:,'.'tt:,-t;<r ''l\' r, .,~ 

.\iUlI·'IC~ 

63 Degas Well G-30 

Grade lind 8ook:flU F~orU End l oader 3 CY 31 Z) 164.2 '601 0,95 ell' 1~7~ cy 14'1l1 cy 1."20 

Fill. ~udP~ Fiont End l.oadt!l 1 C"t 3. Z3 1642 16lI. o;lI6 CV 430 CV 430 CY 413 

Sublotal l,an 

P"~WdC"". Con'l:ft!ltt Rcr.cty MiJ" oPJOOO P1l". 0331 13,JS 0412 1:23. i'CY 2. CY 21CY 2SaJ 
I 

1Subtotal I $ U83 
I 

SDread Topsoi) Frant E.nd Load6 3 CY 312316421601 0;!l6c:t I 1235 CY $235 CY I 186 

Sub,_1 l..IU 

Fence 

Remove Barbed Wire foflCi.Jt _d wn' Slnmd 31231& 421601 0.961}' 1300 IF 1300 I}' 1.24& 

ISubtotal I S 1.248 

Support 

F04'e-mln F«emran AvOfa O""'d. Foromln SUS - 32 >tit nHR 1621 
4X~ Pic.lwp Equipmll!f1~ Re.n~ 01 54 13 40 T2IIO " .95 IHR. 32 ... 32 HR 446 

Sub .... ' $ 2.067 

I I 
T""" S 'U17 

-1 
' .JO 

:< 
C 

Z 
-« t·' 

1.~ '" '" 0 ~~.--- 0 
z JJ 

C; ~~ -0 
$j.) -....J 

f""" 
~I 

(J) 

Q:? 
~;! JJ 
C~ :> 

~ ~ -! 
:J 

m 
:J 0 
ca 
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I'l..t 4T~-llM." t"l:liI~--='L+ I "',JII< i,J.,,' Ul1:~ l. 'Ij ~'.\"",. It- ,.,' 0.0'-..,." r~ru .. ~."1'" ~< .. :J~,:}II ',~ :~, '" '." >, • 

Ilr: r,Jf"f"\'M-r' .. ~UI 'e.. 
ItwI,b I' 

64 Degas Well G-31 

Gr.lIIde-Md B.ackfdl Fron\ End 106dto.t 1 cV 11 23 'H2 16Q' 0.96 C'f 11414 c y 11470 CY 1.131 

Allin Mud ptl Ftorn End t.c.det 3 CY 11 2" 1642 1601 CY 430 cY 430 CV 413 

IS"b, ... , , $ 1.S4' 
I 

Plull Well Casina I~R.""M" .. I000'" 033' 1l.3~"G4'2 123 fG~ c.y ~I cy 2$83 
I 

SubtQ(..J I USJ 

.ad r Front End Lca~ 3 cy on, 2) 16 42 Ui01 o.~c I 461A CY 4&24 OY 4.43S 
I 

, Subtota , I , I , , 4.439 

Fence 

Remove Fem::inq a..r-bedWif.3 Strand 31 2316421601 o.s6 I.f ,- I.f 1300 I.f S , :2" 

1_.0101 , I I I I 1.11U! 

Sol ort 

Foccoman FOI'o:manAvCW1lnfl O~d.e FCHCMIlft 50.65 HR 32 HI\ -32 HR S 1,62' 
4)(.6 pttklJl) E efil Rental Dl 54 3"J 40 7200 Us5 !1m 32 HR 32 fiR S .46 

Subtotal I I S 2.061 

r ..... $ 18Ml 

0 ;::- z 
0 

L.... 0 
0 C:.: 0 

~~ :0 
Q e-....::> U 
!lJ -..J 0 
(I) 

Qo 
~.......:; :JJ 
e-=.:; » 

:s;: 
--...... ~ 
-.l ~ 

~ 
if! 

-' 0 
:::J 

i.Q 
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rJ.~_~.t..c"t "",u: .u:':' ."4", ,.,.- ,)0'1 "", '. 'f,U" ~\~I '-!~Il ' 1111>"''- I,"rt< ;<114""1 Vir Il.f ~r"~ly "f'f~ ~, IJ",' IV"" :'I,'~'" rv '.I" l..-,I 

1((; if"j_¥c"'''' t, (()r," 

-';",.-/ld'" 

65 AMVRoad 

Grade and 8ao'ifilf J=fonl En~ l.oader 3. CY 31 2-31642 \60-1 0,!16 CY 15207 CY 15207 CV S tW9 

, Subtotal , $ 14oS99 
I 

lead T ",oil FranT End L08dct" '3 CV 312316"2 ;60\ D..9SCY 2.4374 ov 24174,CY $ 2'J3W 

5ubtotal I , ( I I 5 23,39' 

fOf't'mln Foreman Avera e Outside F.,.......n 51).«5 HR 15I! HR I!IO HR $ 7598 
.eX .. Pic.k!,!p Equipment Rental 01 54 II 40 7200 - IHR .SO HR ' 511 lift $ 2093 

I SuJu:o-bI1 I I I 

I 

j , $ U9l 

I I I I I I I I I I I I I I I I I ~ 
ISllbtotal I I , 

I 
, I 

I 
I S 

IToIoI I I I I I I 1$ 47,665 

0 
~- -Z 
0 
->- 0 t -o-_ 

a (~: 0 
:.::.: :0 

G) c;..-::> U 
Il> --....J 0 
(j) 

~ 
r-...:!> :0 
C5 ~ 

~ 
-"> 
-..l 

5" rn 
0 

~ 
1.0 
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Dugout Canyon C/007/039 Earthwork Costs Revised 4/5/2017 

Earth Line Item Subtotals 

COST 
Ref Description 2015 

Dollars 

1 Facilities Area 01 $ 420,784 
2 Facilities Area 02 $ 177,914 
3' Stream Channel 03 $ 48,919 
5 Refuse Pile 05 $ 423,065 
6 Backfill Shaft $ 12,630 

Total $1,083,312 

) 

INCORPORATED 

JUN 07 2017 

Div. of Oil, Gas & Mining 

Page 1 of 6 



( 

Dugout Canyon C/0071039 

IRe/. 
lDeWiPI"'" 

rougou, Min. 

1 Facilities Area 01 
Cut and Fill at Mine 

IEquipm!nI 
ROUQh Gradina 
~9R SemHJ EROPS l~D (2H2015) 

[Finished Gradlna 
09RS"';-U ERO~S (9. 

I82SH ((5-12l/2H2015l1 

CAT345D 

LAB 
~truck 

lAboI 

'iCkUP Truck Crew4x41 ton (20-16) (2nd2015) 

Equipment 
Cost 

_2,t400 

'325 

---
Earthwork Costs 

Hourly Operator's Number 
Operating Equipment Hourly Hourly of Mer, 

Costs" Overlteod Wage Rate Cost or Eq, 

~; 0, _q.;.~1 345.62 

-1252 

~SI7j 

57J ~ 1~. 

_e:ss ,02.65 
~5.' 
17Jl 11: .n; 64.69 

Total 
q. &Lal 

C4sts Units I Quantity I Units 

~I- I 11'8169 r::'I 

19926 ay 

58490 cY 

10000 CV 

=---- 8342 CY 

-1_ 
131. SIHR 
I t .51 -

Production 
Rote 

184 

eao 

876 

-308 

204 

Revised 4/512017 

<'"'P' I I COST 
1obo{ 1015 

'1'I~.tI I Tl'np/O;"s Ur:fr~ ;]O;fllH 

OVIHR M22 HR $ 221 95J 

CVIHR 29.3 HR S 10.12J 

CVIHR 66,8 HR. S 18.266 

CYIHR 32.5 FiR $ 80811 

CViHR .40,9 HR S 6.975 

6422 HR $ 27.390 
G42.2 HR S 81.354 
64z.2 HR S M30 

1$ 38,468 

IS.bto!>1 . 5 420. 784l 

0 
:c:" 
0 

z - n I-
0 C 0 
- z :0 
G) c:::> -U 
~ -..... 0 en 
Qo 

I'.) :n 
c:::; 

~ -s: -..... 
::J 

m 
::J 

a 
to 
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( 
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Dugout Canyon C1OO7/039 Earthwarl< Cosls Revised 4/512017 

Hourly I I Operator's I Number I foto! I I Quantity I I [qwp .• I I 
COST 

IRef 

1 (l;J~ Out Mi(1e 

I EqUipment I Operating EqUiPment . Hourlv Hourly of Men Eq & Lab. I Production I Labor 2015 

____ _ Cost ~t5 Overhead Waqe RoU' Cost or Ea Costs Units Units Rote Units Timt?JOis. U{jit~· Dollars 

2 Facilities Area 02 
Topsail Oistnbution 

MavetapsaJ 

09R Semi-U EROPS 9-3 2H2015 24400 , 2!i:2 III 55,4 '345.62 I ~.62 'SII'l1l 21460 CY 184 CVIHR 116.6 FIR $ 40.299 

Podting Handled in Vegetation Section + + + 
B66H EROPS (9-26) (2nd2015 "lI25O 57.8 , 0.1 55:4 no.S< , 110.54 SMR 21460 CY 2.04 CYIHR 105.2 HR $ 17.94' 

6X4 70,OOOIbs 12-18 CV 20-11 2nd2015 ' 4430 57.4 '01 43.3 134.13 S 8(M;78 SMR 21460 CV 204 CYIHR 105.2 TlR S 84663 

SUppoR Pe"oMe\ and Labor 
CLAB 4!J 1 4 SIRR 1 16;6 HR S 5.7i3 
5000 oal H20 truck Diesel (20-15 20(2015) 5280 45.8 O. r '43..3 126,68 1 126.Gl!I 5II1R. 116.6 HR $ 14,771 
PIckup Truck Crew 4x41 Ion 20-161 (2nd2015 :125 17,6 0: 1 43;2 64.69. 1 ll4".f>'9 fIHR 1\6.6 HR S 7.543 
Foreman Average, Outside 59,9 1 .$:9 SlHR '116.6 HR $ 6.984 

ISubtotal -l - ----- ------ I S 177,914 , 

0 
:<" -Z 
0 - 0 
0 

'--
C 0 

- :z: :D 
G> (:) -0 
tu -..J a 
(/) 

f20 
1'0..) :D 
c:;) 

~ s: --..J 

m 
:l 
5" 0 
co 
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Dugout Canyon c/007/039 Earthwork Costs Revised 41512017 

I Ref 

I Dugout Mine 

I Stream Channel 03 
I Remeve Culven and Restore Channel 

[CAT 345[ 

[ClAB 

1966H EROPS (9-26) (2n<izol sj 
lAB 

16)(4 70,OOOIb. 12-18 C'I'(20-11) (2002015) 
lAB 

ISupport 

Hourlv I I Operator's 
Equipment I Operating EqUIpment Hourly I Hourly 

Cost Cosrs Overheao WaGe Rote Cost 

1610ST 104.15 0.11--55;4 <271,28 
'42.65 

82S0-l. 5Z.8-l. O.!.j. ~5~ 170;54 
42:65 

4430 5],4 0.1 43:31 13<1. IS 
49 

Nvmbel 

of Men 

or Ea 

1 
0.5 

1 
0.5 

1 
. O,S 

ro:aJ I I I I I I Equip .• Eq & Lob Production Lobor 

Costs Units Ouolltitv Units Rate Units Time/Dis Units 

27f.2ll S/HR 14400 CY 310 CYIHR 46.5 HR 
21l1a .$/tiR 46.5 ElR 

I~ SIHR 1500 CY 204 CYIHR 7.4 HR 
"21..33 SIHR 7.4 HR 

134.f3 ~R 70.00 CY 50 CYIHR 140 HR 
2i'.~ ~ 140 HR 

$ 
S 

$ 

S 

$ 
$ 

S 

COST 

]015 
OoJ/n(s 

12.615 
992 

1.262 
158 

18.778 
3.430 

5.000 o. H2Q tnlck Diesel 20-1 nd2015 5280 ~,6 0.1 43.3 126,66 ! 126.66 .S/HR 46.5 HR $ 5.891 
Pickup Truck Crew 4x41 ton (20-16 (2nd201 ~ 17.6 0 t 43,3 64.69 f 64..6JI $/fIR 46.5 HR $ 3.008 
Foreman Avera e, O<Jlside 59;9 I S9:lI S/IiR 46,S HR $ 2.785 

I Subtotal I I 1 I S 48.919 [ 
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Dugout Canyon CI007/039 Earthwor1< Costs Revised 4/512017 

IRef 
Hour/y Operator's NlJmbel rotol EqUIp. + COST 

Equipment Operating Equipment Hourly Hourly of Men £q & c06. ProdlJetion Lobo( 2015 

Cost Costs Overhead WaqeRote Cosr orEq Cost:, Units Ollcwtirv Unit'> Rote Units nme/Oi::; Unit~· DoHms 
DiJgout Mlfle 

Refuse Pile 05 

Cut and F~I Refuse Site 
09R Semi-U EROPS 9-37 2H2015i zMOO 125.2 1M 55A 345.62 1 345")62 SIHa 27556 CY 102 CYIHR 270.2. HR S 93.387 
5.000 gal H20 !nJCIt Diesel 20-1 5 2nd201 5) 5280 45.8 0.1 43.,'1 128:68 t \26:611 SIHR 270.2 HR $ 34.2.29 

1 
Foreman & 4X4 PiCltup 2IJ..1G r2nd201S1 325 17.8 OJ 50.65 72.04 1 72.001 S/tIR 270:2 HR $ 19.465 

Doze Qn..site SubsoiVToosoil 
D8R Series II 9-37 (2ndZOI5) 16865 89..S5 .0, 1 ~5.4 213.03 1 213.Q3 SIRR" 36700 480 CYIHR 1M HR S 16.297 

Borrow Area So~s 
nuckllg S oli 
CAT 3450 L l1J..20ll2nd20 t 5J 18105. 104.7.5 0, \ .55,4 27'1 .28 1 271.2.8 SIHR 63900 150 CYIHR 426 HR $ 115.565 
S.X4 70.OOOIbs 12·18 CY 129-11 (2nd201 5 4430 57.4 0.1 43.3 100.96 1.5 f S-l .44 SlHR 63900 150 CYIHR 426 HR S 64.513 

Doz. TruCltod Subsc. 
D8R Serie • . il (9-3 2nd201 5 16865 89.55 0-1 55'.4 2\S.03 1 .213.03 SIHR 63900 17 \ CVIHR 373,7 ~ S 79.609 

SUbtotal I I I ( 1$ 423,065 

c=J 

0 
:c:' 
0 z - n c..-
O c: 0 
- z :D 
G) c:::I "'U 
Il> -..J 0 en 
Qo 

1"00.) :D 
c::::I !i -s: -..J 

:l m 
:l 0 

(Q 
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Dugout Canyon CI007/039 Earthwor1< Costs Revised 4/512017 

Hou{iy Ooerotor's Numbel Totol EqUIp. + COST 

IRef Equipment Operating Equipmt?M' HOllfly Hourly ofMm £q & Lob, Production Labor 2015 

Cost Costs Overhead WaaeRote Cost orEC) Costs Units Quantitv Units Rote Units Time/Dis Units Dollnrs 

Pace Can 'On Fan Portal 

6 Backfill Shaft 
CAT 3450 L 10-20)(2nd2015) 16"105 Jo.c,75 0.1 55A 27·1.28 I 27\.28 StHR SAl c:r 216 CYIHR 3 HR $ 814 
6X4 70,OOOlbs 12-18 CY 20-11 2nd2015 4>130 51A 0.1 >43,3 100.96 3 302.88 3HR $ 909 

Bad<fiIPorta! 
DaR Series II 9-37) 12nd2015 (61!65 89.55 0.1 55.4 "213.03 1 213.03 SlHR 331 CY 171 CYIHR 1.9 HR S 405 

SubsoY Placement 
D8R Series It (9-,l7) (2nd2015) 16'865 :89$5 0.1 ..55.4 "213.03 1 71a.03 'SII'fR 4045 CY 90 CYIHR 44.9 HR 5 9,565 

Doze On -site Topsoil 
DaR Series II 9-37) 2nd2015) 1686S 89.55 0.' 55.4 213.03 , 213..03 SIHR 2128 CY 480 CYIHR 4,4 HR $ 937 

Subtotal -I-~ $ 12.630 1 

0 
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z 0 - C1 I.-
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Dugout Canyon Mine C/007/039 Vegetation Costs Revised 4/5/201 7 

Vegetation Line Item Subtotals 

Ref Descriptio/) 
Cost 201S 

Doliors 

V-1 Dugout Mine Vegetation $ 169,874 

V-2 Dugout Mine Refuse Pile $ 129,666 

V-3 Pace Canyon Fan Portal $ 8,173 

V-4 Degas Well G2 $ 2,478 

V-5 Degas Well G5 $ 2,282 

V-6 Degas Well G6 $ 3,233 

V-7 Degas Well G7 $ 2,661 

V-8 Degas Well G9 $ 1,711 

V-9 Degas Well G10 $ 1,598 

V-10 Degas Well G11 $ 1,731 

V-11 Degas Well G12 $ 1,749 

V-12 Degas Well G13 $ 2,395 

V-13 Degas Well G14 $ 2,166 

V-14 Degas Well G15 $ 4,230 

V-15 Degas Well G16 $ 3,507 

V-16 Degas Well G17 $ 2,738 

V-17 Degas Well G-18 $ 3,801 

V-18 Degas Well G-19 $ 2,850 

V-19 Degas Well G-22 and Access Road $ 9,769 

V-20 Degas Well G-25 $ 5,949 

V-21 Degas Well G-26 $ 3,270 

V-22 Degas Well G-30 $ 5,095 

V-23 Degas Well G-31 $ 3,886 

V-24 AMV Road $ 74,885 
Total :ti449,595 

INCORPORATED 

JUN 07 2017 

Oiv. of Oil, Gas & Mining 
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Dugout Canyon Mine C/OO7/039 Vegetation Costs Revised 4/512017 

It.,).,I"-\lWt ifal., I'14-- I""t ,iow :~." ,th .. V .. 11;. 11i"~ '11 liH'r" '[~I ,,~. W,t,' . ~". ~ :~~, 'j rl~:_' ';='" I '~j,t , or, , ,. 
,./ trv/~"{"':'" , . 

~'a/J,i,," 

v-, Dugout Mine Vegetation 

Soil Pr .,atlCM'l Rjpplng 3,:n '6.12 2~20 ' 11,;42 BGY 1<.56 AC 23490 CY 91166 
PO"",,. e:.""'.'i!!I!.!.I!!IJ.J1":,,t_ 3 CY 31 23 1642 t60t 0;96 IOY,1 1-4.56 I At:. 230490 CY 22:SSa 

lSllbtotal I , 32.41.6 

Fl!nc .. 
Sill FlMce WlfeReln1Q1elfdS ,I Fltnu3')c 100' .'TP MiUwall Ou<no D~5 " 6IIOD FT 6800 FT :3 740 

ISubtoQl ] ,701:0 

Sft:d MIx NQ 1 
Oro wed Equlpment.and L..bot (Hy~o SeI!~MLMwd1 & Fmiilinl 32 ~2 '9." 5800 3,;?S IUSF 13.5 At: 80S "'SF S 'UG9 

Hydto MeG Materiaf D.igout Seed Mix No 1 DuooutS&ed I 52&5 II>£; a.g ' loS AC S 7318 
Hay Mulc.h Hay,' 3125 14.16 '200 -= TON 1$.9 AC 1 tontAC S .7~ 
T_ekjfi,r Ta.cldfiM Taekiflet 5 lAC" 1-'33 At: .u AC .s 130 
TraM ant Alu No , 
AI •• 
TNJIl'lCIIInI M..b!rW:!I OUr:JOlJSTrDft$Olont Mbc No 1 Ou,""T~' 984.& 1At:. U]I At:. ,3,9 AC S 13685 
rran~ _nl L..bor 8aI:.tool IA!lIIfIJ . "·10 16"'med. ~ l~'3 4310 OtJO 0,11' EO 550 "At:. ' 645 EA S S .92 

$e,ed MIX No 2 
I Hydro o:ee-d EquJpm-e:m and I,..-bot t1vdfo S"~IWI. MiUld'l & Ft!r1Ill1e ~2 92 , 9 . •• 5800 :11.75 n.I.SF ~~5 N:. 107 MSF S 3397 
H'/iko ut!d Mllen~ OUaout s-! Mh- N. 2 Ouoouls-!2 4'~ rN:; US At:. 2.45 AC $ 1.014 
H~yMukh Hay '1' 312514.'6 1200 633 TDN ~~S ;v:; 1 toniAC $ '.551 
hctr;1fter T.<IS"..- Tad,ifter ,;U 1At:. 2..45 tv:. 2.45 AC $ '2' 
TraMOIln1 AI'II!:i No 2 
AI"e..a 
TtaMpiant Maleriall (Jugou' T""''''''~' 1.\11 f2 DuO""r~2 ,a'083 1At:. ·VlS At: 2.45 AC $ 32.052 
TfDn501tnt Labor Bate r'ootwedlinos. \1-10 16'" ml!d . .oil 3293 .43100110 -GA' E. 6500 flAC 15925 EA $ 12.899 

SlIbtDr..,1 I I I , I I , I S ID6,97S 

I . t Dtr«t:V~arlon I I I I I I I ~ 141,131 

Reseeding I 
I A.tnl tn.25% ~ t-l.o I I , I I , $ M .7M 

I 
Total .s 169,814 

NOTE. 

see maxwell supply quote 

0 
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C:, Z 

C -,., 
" t .. _ 

() ( '.= 0 
- -~O? ,"1 - ~- ...-' 

0 C.:~ -U 
!1l -....! ,~ 

'j') '-' 
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r-..,.::, _J,j 
"",-.,~ ~ •. "" .. .3, 
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:J CJ 
.. ......... 
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Dugout Canyon Mine C/0071039 Vegetation Costs Revised 4!5f201 7 

j.,J-!LII.. ... " V.1f' ~"qv v.tI: II ... ·,' 
.:i:t, I~ ..... .,.~'''' ""I,1It t~"JI ,.:-,. ,., 'J,.., u. · ~, ... " I.!. 

'", I,., ,Cf' ( •. t t·:", 

~'. ~.·I 

V-2 Dugout Mine Refuse Pile 

SoIfPt. ,,..\I'M R' • 31 n 1S. l2ZMO 0 012 ra 11:7.1> iOC: 2'610'1 C'r 1~.0S4 
P ..... &ei¥aJIo" B.ft~lC'1 $12:3 '841:2 1601 0." - ,,~ 28101 cY 27,SS3 

'SUbmul , ",aI" 
S"d&.tI;(No 1 

IttY.111a 5U'd eej\!lltHT'llllWl 1M Lnol' I ~ro SHd'fp.lL. Mlikh & Fenlf\Ht 32 1219.'" !iSM '1..15 """" 19 AI; 775 "51' .. -IO .. .-.dM.ltt .. rt~ Dw S.l!dM~N" 1 OtM.nII_S .. l1l .. lAC fl;1.9. .. ~ '1~79 AI; . .... 
HI! Mulert ... l' 3125 , .. 16 1200 63. ~ON 1118 AI; ~ ... ton/At:. U06, 
T.eIQt., r.r.li5et Taek.!l\er S I p.IJ >719 Ae 934 
rnln'p!a~ Area No 1 ..,., 
Trmna MMAlif:Ji.t1k IltTn-ns IonrMuNQ 1 Du out Trans 1 964.5 17 79 AI; 1:71'9 AI; 17 514 
rl"lf\i ~n' L.bor 81"100' ue<f\ 11" 10 1~ tMd. s>:MI 3293 431 00130 0.B1 &' 400 I 'M; 1115 ~ 5 764 

Suhl:o~1 S 72,047 

R.'oI!!l!di:n I 
Assutlle "'5% tevegJate S 18,012 T_ 

$ utI!!! 

Area reflects disturbed acreage as su rveyed by Cody Ware of W are SurveYing 

c:.:::: .::] 

,=-:...J 

0 
:-: z 0 

0 -;, 
~~ .. -

0 , ... , .... 0 '-~ z :rJ 
G) = "U 

n III ......, 
"-" (J) 

r-........ 1 JJ QO c;:-
~ 

...... ........ ..:.~ s-,: -..; --. 
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Dugout Canyon Mine CIO07/039 

IN'" 
/1 ,r}~.t./ .. , I •• ~, 

1

,,,,,,·,'" 

"}U,,..t;'1 

'-' 

Vegetation Costs 

r/,. I l"~jt·' ,I'u.fl'_ rtt-"oJ'" 

) 
R .. ~e<l 415120\7 

r"Ol··ltt· I.;.' "-'"I'" rM"'). ... I"",··" ~ I Je_ • 1"1 

» 

IV-3 I Pace Canyon Fan Portal 

I Son Pr'eoMOtion 

[subtotal 

¥fC Ittd Mlllteri'" 
lIY Mti[eh 

laho< 

I AlDOl"" I J 1 2316.32 2!20 

I, Mulch"" [329219.145800 
luo ..... S .. d Mix N<t ' rOu-no.J"t Se.d ' 

T200 

D.' lao 
ICY !Ai:: 

I,'lsl"""" lAG 
~lJAC 

lAC 

24~lcY-- Is 1,01& 

z.20lcy I S 2,323 

lAC 

S ~,n9 

~ 

950 
1'9" 

IS'<I"o<o, 1$ •. 1Jl 1 
5 7.222 I 

I Reu-ecfn9 
I As'WInO .lS" 1.-v1C 'at.. S !)S1 

I I I 
foUl S- 1;113 

•• NOTE: 

Ivea reflects disturbed acreage as $Urveyed by Cody Ware of Ware Surveying 
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Dugout Canyon Mine CJOO7J039 Vegetation Costs Revised 4/512017 

'I U~,'l..o;a " .'~'~; , " ,j ';11\o1"I-j I Lt.'" 

'tf' ",,;, ""nO' ',.., '&00 tv 
":':':".nc 

V-4 Degas Well G2 
I I 

Soil Prep~rlo'l"on Rio".O '12,) 16..322820 0.42 BCV I 11.45 . AC I 726 Of 305 
Pocklllo ~fUlB.1ltik 3C't' 3123164211501 O.961C'f I OJ45: AC I 125 Of $ 697 

ISubtoUlI I j 5 LOOl 

Oeof!dM~ No , 
I tttd,.o Hed EQUl'pment ilnd LobOt Hydfo. Se-edlno. Mulct! & FlIH1ilinr 329219_145800 j':l5 /NSF 0.45 AC .20 NSF 635 

f dn;l uHl Mlttrill eN ooi Seed t"tft No , Du out Seed 1 .526.5 lAC 0.45 AC 0.45 "'" 237 
lAY Moll .. Hoy'" material onlY 312514.161200 631 TDN 0.45 'AC O"A5 toolN:; 285 
>aeti1'ier Tactlfler Tackifi.er 62:5 AI:. _0,45 -- /'.C_ 0,45 (;JJ. _ $ 24 

ISUbtot.I I - r- - t- S UJlLI 
I I I I I 

DI,...,VCj:"",ion I j I I 5 2.1«3 . . . -::I::: 

{Assume 25% rev eR rate S 29S 
I I I 
T_I $ 2.A_n 

NOTE:_ 

Area reflects disturbed acreage as surveyed by Cody Ware of Ware Surveying 
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Ougout Canyon Mine ClOO7/039 Vegetation Costs Rell'ised 4/512017 

10( ;.f~rl ',""~r-"'" "' I ~: I""' I" "'M I """ 1';' .,',: I ~'" ," r"" 1 ·"It"~ I"' r' ., I '" I" I""" r .. 1 1""""/' I', I f ·f 

"r ~t"}<.','.·fltr ,,~. 

AfuJ~';:a 

v·s Degas Well GS 
I 

12316.322!llO 1I.42BCY 0.42 N> I 678 CY $ 2.' 
I 2!l \6 42160. 11. ... /C'( 11.42 PI!. I 678 CY S 55' -----

Subtotal I I 1$ !Il6 

-lSc:tdMilNO 1 
I Hv~D Ie:t!d EQuipmet'l! .".d l.6.bor Il-frtdto Seedinq. Mulch li. Ff!f1Ui2'rr 12 92 .9.14 5100 -3'.75 IMSf 0,," 11<: I I! MSF S 572 
-tvdto ued MAted .. 0u0<K4 SHd file. No 1 Du ISnd1 526cS 'IIiC- 0 lIS 0.42 AC $ 22. 
I. Mulch Ha I- 3.25 14.m '200 · 633 TON 0.42 liC 0,.42 .onIAC S 2A 
~~~fj~~ T'ilcldtil!t TDC.tiIi_ .. ____ ,5U lAC 0;12 N!._ 0.42 AC S 22 

ISubtotai - ---- --- - --- --- ---- S 1.081, 

I I I 
j 01,.« V(!~'1:t.tIon , .$ 2,011 

IR .... dln. I I 
I .... mun~ ~5" C.VC'!I At. S 265 I 
I I I _T.... ___ _ ____ $ ?,.2a2 

- OOTE; __ 

hea refl ects disturbed acreage as surveyed by Cody Ware of Ware Surveying 
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Dugout Canyon Mine C/007/039 Vegetation Costs Revised 4/512017 

c ,.,.','--' '4f1'l I" ~ .Jf" I.I·".! '\<'01·:" *.~., Uf'\IIrX!1I ) , .. 0 '/1, ., "irof .... •• ., ... .1, ,h~ ''f'l''ol :::- Jo1 h' p. 

,,' 1f.'l'rn'flt' ~(ll, 'IX;"" 
Iiu' '''\'J 

V-fj Degas Well G6 

Sail PTIII :ifalion -. 31 23 '6.32 2820 0.42 BCY 0.59 AC 1152 CY 400 

PO"'''''" Excavation Bulk Bank 3 CY 31 23 1642 1601 0.9a leY IlSJP I'J:. 952 CY 91' 
' Subtotal 1.)1. 

SeadMu No I 
I Hvdlo ue-d EQVfpmetll Md labot HYdro SflildH'la, MuJ~" FertiJiUf 329219.14 SIOO 31.75 /NSF 0..59 ~ 26MSI' S e26 
HVd~o ned MIII,~n..1 [)u·OU\SHdlAixNo I Du Satd 1 ~iS 1M} 0.59 IN: 0.59· N:; S 311 
H. M",'" H~Yl ' 312S " 161200 633 TOI< 0.59 All 0.59 !<WAr. S l73 
T .. ckiri~ T.dlJoo Ttd:ll'l~ 52.5 I~ 0.59 N:; 0.59 N:. 31 

ISubtotal S 1.541 
I I 
I Oi:f«tvucarl~ i s 2,855 

I Re&erJ.ng I 
~ AJsumG ISS-revet".., S J18 

I I 
T01aI $ J.BJ 

NOTE: 

Area reHects disturbed acreage as surveyed by Cody Ware of Ware Surveying 
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Dugout Canyon Mine CI007/039 Vegetation Costs Revised 4/512017 

(T • ...-J.hl ff;":'~ I'''''' I""''' I i"r " •• 1'11 l·n,l:: I""'" I'·· .... "· I/;~ I ~ '-"l~ , I ~"~'j III It I • 1.11)- I '"or l ~"'"~' . lu"" l ~"I~t 1 "'""""~h'" I I 
r/ I ~"J ..... , . , .r 'ProP 

.Itu. 'h 

fV-7 IDegas Well G7 

f + I 
5.322t2:Q ... z·!iOY 0.49 N; 79 1 C"" 332 
) 42 1601 0_96 ICY 0.49 AC .1_ 19' CY $ 75.9 

ISubtotal I S Lot! 

~l!!d Mlx No 1 
I tivdto .r-od E"QlI!Dment and LII.bor IHvclroSudi MtJI"" & Ftrclllzer 1292 19.1451!OO 31.75 1MS'f 0;49 )JJ:. 2\ MSF 68< 

ouedMliII lC!nill OU aut Seed Mbc No ; Ou t$ud 1 526.5 lAC 0 .49 ,.s; o 9 ;..c 2$8 

" .. M~ch H.'ay'· 312;5 14. t6 1200 633 TON 0049 /;C , ,onrM: 3" 
r.eklftM Tad:ftitof T.clI:ifl,~ 52.5 lAC O~9 I\C ___ 0:.4 Po<; 26 

!Subtoto' I I' 5 UU 
1 _ 1 1__'- L _ I _ L 1 1 

I s US2 

I I I 1 __ 1. -1- _[ -]~3~- I I -, 
Rneedfna - - - - S 309 

I 
T.... S 2.061 

NOTE: 

hea reneels disturbed acreage as surv eyed by Cody Ware of Ware Surveying 
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Dugout Canyon Mine C/007/039 

Hr.~j.,I .. f.t .... ,41 .. ·t .• · k 

rl ,.;. .. J\"/" 

'J.u,'·.hc;.1 
I '.'~r .. 0.' 

"hI" 

Vegetation C·)sts Revised 4/5{2017 

,,\.1:' '~r)lM F I;\lH,',. j"1'\'U k"'''''' I--C~,,!y~ 
"'" 

w., 1 , . ..-01 ·/:.;J·oJ" 

"" 
111-<1 loess Well G9 

I Sol Pr-eDfiralion IRiDoina "':!iBCY 1 0.3'1 ~g soolev I! 210 
ll6Q1 I O~8I5)CY lUI 500 CY 480 

, 1$ 690 

:i4S1100 i 31.75 IMSF I I 0.3 ' 1W; 1. NSF 5 «s 
)uDO\Jl SiloCiI S26.5 /AI: I 0.31 I(C 0.31 AC S 153 

131 25 " .'6 1200 .1 633_1 ON ..l. 0.31 lie lUI ....,AC S 196 
1<£ 0.31 AC S .6 

i{u tJtotM 1S820 

I Direct Vegetation 1 S 1.510 

I Ra_dnD I· I I 
I klsume 15% rever: rate I S 201 
, I I 
T~ $ Lru 

N'OTe: 

AlefJ. rei)KtI dllfutbtd Attlt:aglr 111$ 'UFV-eyed by Cody WII. OrWllUe Surweyln9 
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Dugout Canyon Mine C/007/039 

I'lr/ 
"~.~ 

Iv.. IDegas Well Gl0 

l s"~ .. "o) 

Hydro seed I 9 P 
.!:!:t.2!.0 seed Material 
Hay I 

Labor 

.'o'l _ 

H dro Seedin Mulch & Fertilizer 
DUgout Seed Mix No 

I r'o"~"'" II~""~ 

2'2 " .105800 
"Ougoll'~ 

' ,'6 '200 

I'" 

<.in" 

52.6.51'AC 
' 6nTON 

~ 

~j'r;; 

Vegetation Costs 

1''1t." ,f"'IIf'· "'" . 111'0 

Revised 4/5/2017 

• I ~to ./{"!JM I I,1,oo ·O:(··~ '. ,j> I a."" W.o. (J.., t 

r*J4tu 

646 

0.2' ~C 13 MSF S "j 

~ 
0;29 

A.C 0.29 AC ~ 15, 
AC 0,29 1000AC S 184 
lir. 0.29 I;C $ 15 

IS"b.um' S 165 
I I I 
!Dlt ........ 01ion S L~U 

IR •• ...,." I I 
"'! lfme 15"- r~ rillta • S 187 t 
I I I T* S ~_ 

,NOTE' ____ _ 

Area reflects disturbed acreage as surveyed by Cody Ware of Ware Surveying 

0 
:< 
0 Z -- 0 ("'-.-
("~ L ....... 0 --' 

-::;>' 
.,.~ :0 

Q 
~ 

c-' V 

~ -....! r'\ 
en '-" 

Qo 
r-",,""~ ::.J 
~ b 

s: 
..... -3 ... 

~ -.....s 

=j m 
:::l 0 
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Dugout Canyor Mine CJOO7J039 Vegetation Costs Revised 4/51201 7 

r'I,I,,,) '~ .. It'II;-'' 'I- th!" IJU, 'Or I!; ,y",. U,I)oI' ',' r,' l.I ',.'nl1· IIr,"'-' l' .... ,'l!J.r,. J'11 ... .'I •• ·.fo .lfOd )w,dl '-r...:..Jt!.':~ 

r,.',...·rtf' ;-".:;.r:oo 

\'"J,I·ti\·, 

V-10 Degas Well Gll 

So~ .llkJn RioDlrm 312316.322&20 ~42 MY O.l:! . p;:., 516 cY 211 
Pockin EwtJvabon Bultt &nk 3 CY 312316421601 .-()..96 ICY 0:32 N:i 518 CY •• S 
Subtota , , 

-

I , 7U 

Seed Mix No 1 
[Hydro seed Equipment and Labor J:tLdlo Seeding, Nulch & Ferliliz.oef 329219,145800 31:75' IMSF 0.32 AC 14 MSF $ 445 
Hydro seed Material QuQO\jf Seed "'1:1: No 1 Dunout Seed 1 526.5 lAC 0.32 AC 0.32 AC $ 168 
Hav Mulch H.yl" 31 2S 14.16 1200 633 TON 0.32 Ac 0.32 ton/AG $ 203 
Tackifier TlIwfler T.cklftet .52.' lAC 0..32 AC 0..32- AC • 17 

ISUbtOUI S US 

I 0;,." v~et.,," n I 
5 1.528 

I Ruecdi" I 
iAmrmc2SJl. rC'VQ (-'Ut S ;m4 

I I 
Total S ~rn 

NOre--

Area reflects disturbed acreage as surveyed by Cody Ware of Ware Surveying 

0 
~ Z 
0 0 -. C_ r. 0 C.~ '-' . --:-;7 

-"'-- :0 
1] 0 = 0 r.J --..J 

vi 
r--....... ""i- ::D 

~ ~ 1> .. -=--.:::-

~ -...; s;: m :=3 
C 

(0 
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Dugout Canycn Mine C/007/039 

• (n.J.)f·, 

tf,. 
:"'t.l:n"ll;.::I 

It,.t,.···,t'l· .. 
I Yo''''. 

I"",' Uhf 

Vegetation Costs Revised 4/512017 

I tl'jj;U "' . ' rftil~j,~ I ll"Q." '.1"1 11." 'Ll [ '·IJUtl.~ [w.. ,I Il.trl1' I,. l'ltt'. I." J'. I"'''' ".,,,. 1'", 

~_ I Degas Well G12 

l~.E.tl!'p:!!atIon 
IPod:!n. 
ISubtotal 

~d"l1xN<I 
1ycko "cd Eppmrht J 

.,.,dro wed MalChllil 
iayMulciI 
raeldlltf 

~ 
[~_~-._~on BuIll amn~_~_QY. 

dro Se~ri:g, -~1-Ui-eh 6 F. rrtiRz« 
Duoout' ; 
HII , . 

Tac:tJ6ct.t 

1<&10 
[3123 16.21601 

32 S.2 19. " 5800 
Du QoUt~d1 
3125 '''. 16 t2DO 
T'liokifj;~ 

_O~IOY 
Slslcy I $ 2171 
516 CY S A95 

I~L 

~ -.Ml~_~ 
O.;3i! lAC lAC Is 168 

203 

I$ub .... , ~ all 
I '1 I I 
~ Df~ct VOI.,..tJ08 J 5 J...504S 

IRo_~n9 I I ! 
1_'ZS~'''''''l' I S 204 1 I I 
T_ _____ S 1,749 

NOTE: 

Aln rcqecia ch turbed acru.Qe .. iUNtytci by COlfy Wale of Wile $UNtying 

0 
:<' z 
0 0 -. 

:~,.."... 

0 t:: ... : 0 
"""7 
""~ JJ 

\:.,; C:) U 
Po> -.....J 0 
en :JJ 
QV t~ » ~.~ _.>. , 
~ 

-..; - : 
rn 

:::l 0 ::::; 
~:J 
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Dugout Canyon Mine C/OO7/039 Vegetation Cosls Revised 4f512017 

IJL· ... lr,)..t..!1II ·.!4,:r . ~"t· I1f,: Ib.no, ... , I.r.TJ:I 1m ",,, I"" "" '1 I .. , I .~, I I"'''' I /~/. I ~"'''o I'''' I L, ' 

V-12 Degas Well G13 

SOIlPrl!ilUiJjj~ Ri 3, 23 16.32 2820 0.42 BII" OM AS 710 cv 298 
Pockin Excavation Bulk Bank 3 CY ;),123 16 42 1601 ~: 1C1Y a.~ AC 110 C'I 682 

~~lIbtDblt 980 

ielld !.IiJ No' 
lydia ~~~fI:Ot lind Labor 1""'&0 $Mding, Mulch & Fvtfllz.C!, 32 9219.1' saao 3 1,75 /MSF 0;144 lie 19 MSF f;()' 

Ouaoul SHd Mu( No 1 Ouoin't Se.e.d 1 525.5 fAll 0." lie 0." AC 232 
Hay'" 3 1 25 14~t6 t2DD 6"33 TON a liS OM """All S Z" 

· .. ~rt_ TlldUfot rAc:kitiH ~ lAO 0« AC_ OM AC_ ~ 

Is,IIJtou' $ U37 
I I I 
,Di1«t ~"."'ion I S Ul7 

IR ... odng I I 
I ~mfl~,ewll:st. S m I 
I I 1_ ___ ___ _$' __ ~._ 

- NOTE: 
Ivea reftects disturbed acreage as surveyed by Cody Ware of Ware Surveying 

0 
:;::" 
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Z 
-" 
0 

~~ .. -, 0 
c::: n ' . --' 
~L :u 
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C;;) U 
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--.J 
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Dugout Canyon Mine C/007/039 

Isrrl 
IIA UJ,IU---- ,. 

1

", .. ,,01'11'" 
~~I.I.I·tJL 

1,;'1': 

-." 
Ib' I """"'Ul 

Vegetation Costs 

! ..... j, If,· 

Revised 4/5/2017 

IU,,,,,,,, I"" ,1tJ.h V'~ 'It I l~ 't ~.,~ I ""~ I'MII I'" • ~.,.c.I'I;'l il It' , 
~3 I Degas Well G14 

Soil pro o.ratiOt'l R;I M J' 21 16.32: 2120 DAZ SCV 
PDQIn. &Cl'Viitlon 8uti: 8.a.nk 3 CY 312) 16 '21601 O~96' tr:'f 

l SlIbtUldl 

Seed Mix tJo 
H dro seed E ui ment and Labor 
Hydro seed Material 

IHrdro Sef:dI"ng, M~c'h.a; Fer1Uizer 
Ouoou< 

132 82 '9,1' sa"" . :3l:fSfIMSF 

0, 
0. , 

~ 

lAC 271 

~ 

~- _Ml"",,~ ~ 
lAC O.AIAC 21 

fSOIb •••• , $ 1.025 

I I I 
Olrort V: '''''IoO $ 1.915

1 ~ I 
! AsSUMa~" ~r.t;lQ I S 15~ 
I I I 
rOD' ____ ___ _ _ _ _ _~_2.1~ 

NOTE-

Nea reflects disturbed acreage as surveyed by Cody Ware of Ware Surveying 

0 
~ 

Z 0 0 -+, 
I...-

0 r-..: 0 -.,.. ..... JJ -,... 
0 c:~ u 
p.) -....I 0 (.') 

r~ :-n 
Ro e;:, 

~ -~ 

~ 
-.:; -, 

m :::! 
0 ::J 

(Q 

Page 14 of25 



Dugout Canyon Mine C/007/039 

I':r.'.(:Ior '1'&r.'··W ; 

I"' " ... /T't""tr 
1 ~~nC" 

'"\ 1,(>, ILtlt ltJ 

Vegetation Costs Revised 4/512017 

"''-dr' -<III. Ith'l-i'<I'" rw;·,,;,, Il.·" r;;,,· ·"-1":"'»'" 11111" I t' ~ I • .,"N( I f' • 

.ri/Ir,. 

Iv." I D~&a5Weli GIS 

Sail Pt •• don Ri • 3, 23 \6..32 2820 O"Z Be't 0 n /Ii.C l242 CY $ 522. 
Poddn- E:reonqlionBWk 8anli:3 CY J·t Zl16"42 1601 D:&6/CY o.n AI;. 1242 OY $ 1;1! _ . .t 

IS.htot" 

d .... ~riaJ 

'lay"'uld! IHAY ' " 
~ LQug~ISe.d 

131 2S 1<.16 I'I1lD 

'"'j'Q5 
52S:$I/AC 

633 T.ON 

1.71 _ 

~O.71'fAC 
1.QatI 

l.-.e <M ~; 

0: 0.77 1ooJAr- <S7 
0.77 AC <0 

.SubtotAl S LOU 

,- IDlto<tv ... Utlon- 1 - 1- r C=:T--' - ::::ru T -:::::r:::-' -,-,-.- - - r-- - I ~----:': ~ 

I IA .... d o. I I I I I 
1 ",tit"m.~ 'tvQ:At. I ,s $(13 , 

r..... $ U30 

NOTE: 

Area reftee1s lis.turbed acreage as surveyed by Cody Ware of Ware Surveying 

0 
~ 

Z 0 
() -+. 

L~_ 

Q (.~: 0 z :0 
Q <::::;) U 
!'l) -..J 0 \r. ,... . .., :1] 
Qo C~ ... > ....,. "' , s: -....;; -, 
:J m 
:J 0 

(Q 
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Dugout Canyo1 Mine C/007/039 Vegetation Costs Revised 4/5/2017 

.. ,,., ,<ol!C':"1'l -l 

1" : I'JIlI' I ~ 10 • ..,(1 I'W; II;'''"''' 1')"0.- ~" I""' ", ", '''.-b' lIt I" -I) I'" I"' "-' Il'"'' !" J I ~" " 11;, 
.! I ~!..,. . .,..('1'" ,"''''' 

Ilu"'~· 

rV-'5 IDegas Well G16 

~ -+ I · I 
t.322a2Q IQ '2 Bey 0,64 ' O~l c'r s "" .4216.01 0_ ICY 0,64 N: ,o33 C\' s m 

- --
!Subtotal I , I I J I I S UU 

Secd Mlv No 1 
I Hydro SlUd' e:~pment IlP'Id lobw IHylio Secdln!J, Mukh & Fttllilur J Z 9219. , . SI OO 3 , ,75 lMSF iI.64 p;r; 21 MSF 5 889 
I~o U<ld Malt'" .. Ou~atll SfUtd Mb: No , DuQbut Seed 1 52S.S ,~, 0.&1 f{r. 0,6-1 At: $ 117 
H. Mol ... HI 1· 31 2S 1"~ ' 6 1200 ma TON 0 AC .0.114 I_w AC S '0 
Taclci1ier TactilJ~ Tackifi t'f 5ZS rAe. 0 . C 064 At: $ J4 

! ~,btotal __ _ , - ---- L6~ t 
I r [ 1-- - I - r:::- 1- I 
IDlR<tv ... IA'". I $ 3,091 I 

IR_ no I I I 
A»:omc 1~ n!'Ytt! f,lU~ , $, "'16 

I I I 
T 0IaI $ l,so7 

NOTE: 

Area re Hects cisturbed acreage as surveyed by Cody Ware of W are Surveying 

0 
~ 
0 Z - '--- 0 
0 c::: 0 - :;>-

JJ - ~ 

G) (::::> -0 
III ...... -.....J '--.J U'J ..,.. 
Ro r-.... ...:w 

~ p .. .,..,...:t-~ s;: ~ -I - m ~ 

::J 0 
:Q 
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Dugout Canyon Mine C/007/039 Vegetation Costs Revised 4/5/2017 

' .. ~r,,-,~·~ ''''off f'T'Q j U, 'T W , "" 1;'4:'i. "ir'f'. ,-;'0,..'4' .~ '''I' ., .fIY'nJII j~·rlvr,. li'l .• '/"-"r' Ur .~ _I. :i JI. 

I I ·:l~. ..tv 
~~r.' ~ 

1t-'6 I Degas Well G17 

Soll~~a.ratilan Ilij>plnjL 312316.322820 O."IIICY 0,5 AC S071CY 339 
Pocklng Excavation Bulk Bank 3 CY 3j 23 1642 16Q1 O.96J1CY 0.5 AC 8Jl71CY 775 

~ubtotal 1,11< 

Seed Mix \10 1 
H dro see::! E ui ment and Labor D Sel!dln Mulch A FC'lti1l::z.., 32 '512 t9_l.t 5800 31.75 /MSl' 0.5 AC. 22 MSF 699 
H dro seed Material Il<I LI'LSeed Mt.: Nao I Il<I t Srofld' t S26 lAC 0..5 AC 263 
Hay Mulct- ". ," " 25 , • . ,6 ,200 631 TON 0 C 0..5 tonlAC 3'7 
Tackifier Ta.ckitil!f Tlleki(le.t' S25 tAC" 0 .... P& 0 AC 26 

ISUb .. "" --I $ 1.30S 
I I I 

Di'ect ve: ' o1ion 5 ' .U' 

IR....... I I 
Auame 2S:C te.wt: rate ~ 320 I 
I I 
T.... 5 2.734 

NOTe: 

Area reflects disturbed acreage as surveyed by Cody Ware of Ware Surveying 

0 
~ -
0 Z 
-+. 0 '- -0 ~ •. --.. 0 

---~ :0 - ""-

0 C} \] 
III -...J ~--, 

en 1.....' 
Q::l r>."' :JJ c .::;} » 
~ 

-~ 
~ -l 

:::J m 
:J 0 

CO 
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Dugout Canyon Mine C/OO7/039 Vegetation Costs Revised 4/512017 

; ..... tl1phl ... .~·~.I'JU ~ t4.}. ,..,,10', , , ~fl' "" LiI"fl'· ~-, ·'11r:· ""T"lf.:- ! .... rl···~ " .. '~';l·1 N~~II' t "'J ' ..... t;.1-- l,In" I"e!' 1'-;.' 

l~tf). 

V-17 Degas Well G-18 

So~ p, lIIi'I!lan n 312'3 16.32 28211 0,", Bev '0 ~ ~ 1129 CY 474 
J>mIruL E<"""-"Dn Bulk Bon. ~ cv 3123 1642 161>1 11;90 CY 01 !All t t29 CY $ 1084 
Subtotal j \ I S LSSS 

Selld Mik No , 
I Hydro c.eod EQUJPJnllnt ItICl labo( Hydro Sc.edlno. Mulct! 5. F<C!rliliz;ef .n 92 19_' . 5800 3 1.75 MSf 0.7 AC 30 MSF 953 
J1Vdro e~d Millaff"" !lIJ I Sc!lld M.b:N(I. 1 !lIJ t S .e- l d 1 526.5 Jot; 0.7 AC 0.7 AC 369 

MUlch flo ' ,. 31 2S t-6 . '6. ' '200 633 TOR 0.7 'AC 0.7 TonlAC 443 
T~d1f1ef h .U:ifier TotkJ ~~t 52-5 lAC 0.7 AC 0.7 AC 37 

!Subtotal _1 ____ LSD! r - - , ,- r::==J 
Dlroa U:".'Jo~ I ~ ) ,360 

IReseernn I l I I 
lA.Js:1:JmalSXrot....-.:ltr.fltAI J $ 441 , -" , 
TOUI S ,3,.101 

~. 
Aln ,6flltcb d ~IUftHJd .. eru9'O .,. SUtVt)'~d by Cody W::wo of W~IJ Surv~!'tQ 

0 
~ 

Z 0 () -- '-----.-.. C- O '-/ 

~ 
:,::: ""\'"'i 

,..,~ 

0 ,,~'::) -U 
n> -...! 0 'J) -;l"'"" • r ,,-, • ,..;...,J 
Ro c :::; » s;: ~ -j 

rn :J 
0 :J 

to 
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Dugout Canyoo Mine C/OO7f039 Vegetation Costs Revised 41512017 

I' I , , ..... 

v-,s IDegaS WeIlG-19 

Sell ~(!N'rion 

IPoclOn11 
i Sub~l:.1 

Seed Mb:. r~o 1 

rll"ni"·'110 

[~ 
9:c./IYabnn Bulk BII\J( 3 CY 

Hydi'D SeedlflAl, MLiith & FtiliRU!f 
Ou.OOUf. SH d Mtr 'No. 1 
Hay '-
T.etltl'er 

r',':f'·"tU:"~l'~· I.:;. 'Ie.. ~ IWI 11',1'.1 

"""[31 2316.321e~ T .. .. 2fBC't T 
3123:'16'42 \SO. .;96 CY I 

I 

32. 92 19.14 5100 :31.7S ItSF 
Du I Steel' $26:S AI; 

3l 2.S 14 .16 1~OO 633 'on ' 
lJlcki l'i~ 52.-5 lAC 

• ~ ,;r.1 'tr.",: Ilh ... '" I , ..... ,~ n.:Lot'lg. I 'Ii. ,r Il"rh1 I" 'I, ,,' 

~ 
'uHrl'l 1'1 

--.-- T .. m 
0.52 ~I~ I~ ~! I 

1 , 5 1.157 1 

~521 ~ 2310\$1' S 7,30 
lAC 
:g 52 

O:J52 
1),52 AI; S 27~ 
O~ Ton/AI; S 329 

. 162 IV:. 0.52 A.C S 27 

lSubtotal I • ~ L360 ( 

I I I I I 
I Oire.c.t Ve~wLoo :=J S 2,517 ' 

. 1. 1 I I 
RClluediing - I 

i AflulT'le 19:' fwet f'*l. $ 333 1 
I I 
T..... S USC 

NOTE: 

Area reflects cisturbed acreage as surveyed by Cody Ware of Ware Surveying 

0 
~ 

Z 0 
0 - ~, ..... "" 

0 c: 0 
:~:: JJ 

G) G'~ U 
p..} --.J 0 (f) :a ~ ... ~ 
~ (;::~ :r> ,.,.....-..!!>. 

-I s;: ~ 

m ::J 
0 ::J 

\.Q 
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Dugout Canyon Mine C/007/039 

!In:tt,PtIQ.. .. 

·~·t 

V-19 I Degas Well G-22 and Access Road 

So, Preparat-on 
Pocking 

ISUbtotll 

Seed M1X No 1 
Hydlo seed Equipment and Labor 
flyij,., seed M.le(ial 
HavMuk:h 
Tac::$(irler 

ISubtotal 

f Direct Vegetation 

Reseeding 

!"£,(I;;' 

Ri in 
Elccavatlon Bufk Bank 3CY 

Hydro Seed ina. Mulch & Fertilizer 
Duoout Seed Mix No 1 
Hav 1" 
Tackifier 

r. ~co,..: 

i~t!'fff~'H:" 
INumtr. 

329219.145800 
Duoout Seed 1 
31 25 14.16 1200 
Tackifier 

Vegetation Costs Revised 4/5/2017 

tm,t I"'M ILor-J10/t1 1 ~':.:i'r: l ii~I('!tr I OlOm~(c' lA~ 111::,;1,,,, ;lltlfJft IDol'''';',l', I r,m.! ~ IUIl, 1.)'1;1 1,1 j .:tJUflt:J 

1:-_" r" 

1.79 
1.79 

lAC 
Ar? 

2888ICY ! $ 1.213 
2888 CY !......2772 

$3.'85 

31.75 MSF nil 78 MSF S 2..477 
528.5 AC 179 1.79 AC $ 942 

633 TOO 1.79 1.79 TONIAC 5 1.133 
52.5 lAC 1.79 1-79 AC S 94 

, 1 $ 4.645 

I I I 
I 1$ 8.631 

I I I I 
I Assume 25% RevaR Rate I s l,U8 1 

l __ -L __ ~ __ ~ __ -L __ ~ __ ~ __ ~ __ ~~ ____ ~-L 
ISublot.1 --I - 1- - T --I -----
iii I i I 

TOQ' $ 9.769 

0 
:< 

Z c -.-. () C ._ n to::: 0 ...... 
- :2: ~~) ....., 
G;' e;;; -~J 

r.u -....; 0 en -n 
Qc f·.,."..,,~ ..... ~. 

(:~~I" >: ~-..!l'>, 

S;; -~ --< 
=:J ri 
::; U 

t.-":) 
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Dugout Canyon Mine C/007/039 Vegetation Costs Revised 4/5/2017 

t)·;71'II,1tVt ",,'I"'fJl:11 '('11'01)' , 1J''I11 rtl"ltl ;,y,1lI t \ J/. J)~"IC'r .. r ,;,t"". ;,-;.(.' .1 U~tu.rv f./th. N~ .. r"JNo' I.'\,l · ... dl 'JUllflll't !'tIf1 

Ref. .t..' ... (."'""('" ,rtf' t" .~I( 

~'JttI •. rf 

V-20 Degas Well G-25 

Soil Pr~Daration Ripping 31 23 16.32 2820 0.42 Bey I AC '2904 Cy S 1.220 
POClCln. Excavation Bulk Bank 3 CY 31 2316 42 1601 0.96 CY Ice AC 2904 CY S 2.188 

Subtotal S ".~ 

SeeaMlxNO 1 
Hydro . ... d eQuioment & lobo< IHvdlo Seedln • . Mulch & Feotllize 32 .9219.1' 5800 31 ,,15 MSF lL All 26 MSF $ 1!26 
H •• Mulch I Hay 1 31 25 14.161200 633 TON 0Jj All 0.6 TONIA<:. S 380 
Hydro . e.d MlIIerlal DuQotJ! Seed Mix No I OUQOiA Seed 1 S2II;.S All 0 .6 Il 0.6 AC S 316 
Tackifier TaoJOfier Tacl<lf .... 52.S (Ae 0.6 AC 0.6 AC S 32 

ls:ubUl';U 5 .us3 r== r r- - r= I I I 
, I DI...a vel.I.Uon I S 5.561 I 

IReseedlng L __ I _I L I _ _ 1 I 
iA.s1Um. 25" 8,,-11>1' I ( I I $ 388 

Tool $ $,94g 
. ,~ 

0 
~-

0 Z -- 0 L ._ 

0 ~ .... ... 0 \.., ...,. 

- Z tl 
""'" 

G') {':d W 
::l) - .....J 0 (f) 

Qv 
r-~ JJ 
C:'l- > s;: ~ -l 

::J m 
::J 0 

(Q 
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Dugout Canyon Mine C/007/039 Vegetation Casts Revised 4/512017 

U¢:...:,·ph;;n 1\"J[~~{lt1t1 M('CIJJl lintl vmt I. rnqln W'Dlh 'o __ '1 i tW)"~'t:/ r~" (1 ~alu"..< ,/:p:'j:fr C'I!'f"f' : 1I (1Ir.t: "J:.tn \/n" < +'t' UUif.111 &':ljjt t:,.~ 

P,<!; Rt'It"~~f: C<!~t f(t(fr.r 

/'.W,,,otr 

V-21 Degas Well G-26 

So,1 Preaaradon Rippino 31 23 16.322820 0-42 8CY 0.6 !!.C. 968 CY $ 407 
Packinq Elccavation Bulk Bank 3 CY 31 23 16421601 0:96 CY 0.6 AC 968 CV S 929 

\SUblotll I I I I 
, , S 1,336 

Seed Mix No 1 

Hvdro seed Equipment and Labor Hydro Seeding, Mulch & Fertiliz.er 329219.145800 31.75 MSF 0.6 MSf 26 MSf S 826 
Hay Mulch Hay 1" 312514.161200 633 TON 0.6 eNIAC 0.6 AC S 380 
Hvdro seed Material Duoout Seed Mix No 1 Du out Seed 1 526.5 lAC 0.6 AC 0.6 AC S 316 
Tackifrer Tackifier Tackffier 52..5 lAC 0.6 AC 0.6 AC $ 32 

I Subtotal I I I I I I I I S 1,553 
I I 

I 
l oirect Vegetation I I I I i , I I S 2,889 

I 
I 

Reseedirq I ..J 
I Assume 25 % Revl!!! Rate 

, 
I I I 1$ ~80 

I I 
I I 
I I 

,Subtotal l _ 1_-
I r -I===:J 
TOtal S 3,270 

NOTE:: 

0 
:<" 
0 z 
-., 0 t-
O C C 

,k: 

0 ~ -D 
m -..J 0 
el) 

>.tCi 
r-..l ::0 
c::; );. 
~ 

:£ -..J ~ 
~ 

::J ' " 

::: 0 
.'r-, 
","" 
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Dugoul Canyon Mine C/OO7/039 Vegetation Costs Revised 4151201 7 

~,·,'.I.J.I·,~j 1 ·~' :orC'-fCt:.. Mtf;I • "II" Urr: <,"" .. t: ',J'J: f:t< 'i,( f}&tn,·(t· .. .4: ... /: /o/",'\C Ikni'" I;~'.r_ '~ Iflr. ktUMbl.- l;'l'~ .J,.,,' l ~/~I·'m~ I "" 
~/~f."l(e C, ' rut' ht I"" 
nJI7/~ 

IV-22 I Degas Well G-30 
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Dugout Canyon Mine C/0071039 Vegetation Costs Revised 4/5/2017 
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Dugout Car,yon Mine C/007/0J9 
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State of Utah 
GARYR. HERBERT 

Guvemor 

SPENCER 1. COX 
Lieulenant Governor 

AUG 2 6 2015 

Department of 
Environmental Quality 

Alan Matheson 
Executive Director 

DIVISION OF WATER QUALITY 
Walter L. Baker, P.E. 

Director 

CERTIFIED MAIL 
(Return Receipt Requested) 

William King, Environmental Engineer 
Canyon Fuel Company, LLC-Dugout Canyon Mine 
P.O. Box 1029 
Wellington, UT 84542 

Dear Mr. King: 

Subject: UPDES Permit UT0025593, Canyon Fuel Company, LLC-Dugout Canyon Mine 

Enclosed is UPDES Permit No. UT0025593 for your facility. Copies of EPA form 3320-1, 
Discharge Monitoring Report (DMR) forms, for reporting and self-monitoring requirements as 
specified in the permit, can be Sent via e-mail, if requested. This permit will become effective on 
September 1, 2015, subject to the right of appeal in accordance with the provisions of Utah 
Administrative Code, Section R317 -9. 

As the State agency charged with the administration of issuing UPDES Permits, we are 
continuously looking for ways to improve our quality of service to you. In effort to improve the 
State UPDES permitting process we are asking for your input. Since our customer permittee base 
is limited, your input is important. Please take a few moments to complete an online survey (Go 
to www.waterguality.utah.gov and click on the 'Give Feedback to DWQ' button on the left side of 
page.) The results will be used to improve our quality and responsiveness to our permittees and 
give us feedback on customer satisfaction. We will address the issues you have identified on an 
ongoing basis. 

195 North 1950 West· Salt Lake City, UT 
Mailing Address: P.O. Bo" 144870· Salt Lake City, UT 84114-4870 

Telephone (801) 536-4300· Fax (801) 536-4301 • T.D.D. (801) 536-4414 
www.deq.ulah.gov 

Printed on 100"10 recycled paper 
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If you have any questions regarding this matter, please contact Ken Hoffinan at (801) 536-4313 or 
kenhoffman@utah.gov. 

Sincerely, 

Kim Shelley, Manager 
Surface Water Section 

KS:KH:ph 

Enclosures (4): 1. Fact Sheet, (DWQ-2014-0015861) 
2. Waste Load Analysis, (DWQ-2014-016399) 
3. Permit, (DWQ-2014-015862) 
4. Antidegradation Review Form (DWQ-2015-006804) 

cc: Amy Clark, EPA Region VIII (W lencl) 
Brady Bradford, Southeastern Utah District Health Department 
David Ariotti, DEQ District Engineer 
Dana Dean, DOOM 
Greg Sheehan, Utah Division of Wildlife Resources (w/o encl) 
Chris Cline, U.S. Fish & Wildlife Services (w/o encl) 
Jason Gipson, Chief, utah Regulatory Office, U.S. Corps 
Of Engineers (w/o encl) 

DWQ-20 15-009464 
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Permit No. UT002SS93 
Minor Industrial 

STATE OF UTAH 
DIVISION OF WATER QUALITY 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
SALT LAKE CITY, UTAH 

AUTHORIZATION TO DISCHARGE UNDER THE 

UTAH POLLUTANT DISCHARGE ELIMINATION SYSTEM 
(UPDES) 

In compliance with provisions of the Utah Water Quality Act, Title 19, Chapter 5, Utah 
Code Annotated ("UCA'~ 1953, as amended (the ''Acf'1, 

CANYON FUEL COMPANY, LLC - DUGOUT CANYON MINE 

is hereby authorized to dischru:ge from its facility located near Wellington, Utah, with the outfalls 
located as indicated in this permit, to receiving waters named 

Dugout Creek, Pace Creek and an unnamed tributary of Grassy Trail Creek (all tributaries to 
the Price and Colorado River systems) 

in accordance with discharge points, effluent limitations, monitoring requirements and other 
conditions set forth herein. 

This permit shall become effective September 1,2015. 

This pennit and the authorization to discharge shall expire at midnight, August 31, 2020. 

Signed this J&day of ~"-'S r 2015. 

Kf/&-wdfi r . aker. .E. INCORPORATED 
Director 

1' 1\J 07 'inl'7 ..ild ' .v 
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PART I 
Permit No. UT0025593 

I. EFFLUENT LIMIT A nONS AND MONITORING REQUIREMENTS 

A. Definitions. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

The "30-day (and monthly) average" is the arithmetic average of all samples 
collected during a consecutive 30-day period or calendar month, whichever is 
applicable. The calendar month shall be used for purposes of reporting self
monitoring data on discharge monitoring report forms. 

The "7-day (and weekly) average" is the arithmetic average of all samples 
collected during a consecutive 7-day period or calendar week, whichever is 
applicable. The 7-day and weekly averages are applicable only to those effluent 
characteristics for which there are 7 -day average effluent limitations. The 
calendar week which begins on Sunday and ends on Saturday, shall be used for 
purposes of reporting self- monitoring data on discharge monitoring report forms. 
Weekly averages shall be calculated for all calendar weeks with Saturdays in the 
month. If a calendar week overlaps two months (i.e., the Sunday is in one month 
and the Saturday in the following month), the weekly average calculated for that 
calendar week shall be included in the data for the month that contains the 
Saturday. 

"Daily Maximum" ("Daily Max.") is the maximum value allowable in any single 
sample or instantaneous measurement. 

A "grab" sample, for monitoring requirements, is defined as a single "dip and 
take" sample coUected at a representative point in the discharge stream. 

An "instantaneous" measurement, for monitoring requirements, is defined as a 
single reading, observation, or measurement. 

"Upset" means an exceptional incident in which there is unintentional and 
temporary noncompliance with technology-based permit effluent limitations 
because off actors beyond the reasonable control of the permittee. An upset does 
not include noncompliance to the extent caused by operational error, improperly 
designed treatment facilities, inadequate treatment facilities, lack of preventive 
maintenance, or careless or improper operation. 

"Bypass" means the intentional diversion of waste streams from any portion of a 
treatment faciiity. 

"Severe property damage" means substantial physical damage to property, damage 
to the treatment facilities which causes them to become inoperable, or substantial 
and permanent loss of natural resources which can reasonably be eX~t~ PO F{ATE D 
occur in the absence of a bypass. Severe property damage does not H!!4rl 
economic loss caused by delays in production. 

"Director" means Director of the Utah Division of Water Quality. 

Div. of Oil, Gas & Mininq 
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10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

PART) 
Permit No. UT0025593 

"EPA" means the United States Envjronmental Protection Agency. 

"Act" means the "Utah Water Quality Act". 

"Best Management Practices" ("BMPs") means schedules of activities, 
prohibitions of practices, maintenance procedures, and other management 
practices to prevent or reduce the pollution of waters of the State . .8MPs also 
include treatment requirements, operating procedures, and practices to control 
plant site runoff, spillage or leaks, sludge or waste disposal, or drainage from raw 
material storage. 

"Coal pile runoff" means the rainfall runofffrom or through any coal storage pile. 

"CWA" means The Federal Water Pollution Control Act, as amended, by The 
Clean Water Act of 1987. 

"Illicit discharge" means any discharge to a municipal separate storm sewer that is 
not composed entirely of stonn water except discharges pursuant to a UP DES 
permit (other than the UPDES pennit for discharges from the municipal separate 
storm sewer) and discharges from fire fighting activities, fire hydrant flushings, 
potable water sources including waterline flushings, uncontaminated ground water 
(including dewatering ground water infiltration), foundation or footing drains 
where flows are not contaminated with process materials such as solvents, springs, 
riparian habitats, wetlands, irrigation water, exterior building washdown where 
there are no chemical or abrasive additives, pavement washwaters where spills or 
leaks of toxic or hazardous materials have not occurred and where detergents are 
not used, and air conditioning condensate. 

"Landfill" means an area of land or an excavation in which wastes are placed for 
permanent disposal, and which is not a land application unit, surface 
impoundment, injection well, or waste pile. 

"Point Source" means any discernible, confined, and discrete conveyance, 
including but not limited to, any pipe, ditch, channel, tunnel, conduit, well, 
discrete fissure, container, rolling stock, concentrated animal feeding operation, 
landfill leachate collection system, vessel or other floating craft from which 
pollutants are or may be discharges. This term does not include return flows from 
irrigated agriculture or agriculture storm water runoff. 

"Runoff coefficient" means the fraction of total rainfall that will appear at a 
conveyance as runoff. 

"Section 313 water priority chemical" means a chemical or chem,' 
which: 

JUN 07 2017 
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PART I 
Permit No. UT0025593 

a. are listed at 40 CFR 372.65 pursuant to Section 313 of Title III of the 
Emergency Planning and Community Right-to-Know Act (EPCRA) (also 
known as Title III of the Superfund Amendments and Reauthorization Act 
(SARA) of 1986); 

b. are present at or above threshold levels at a facility subject to EPCRA, 
Section 313 reporting requirements, and 

c. meet at least one of the following criteria: 

(l) are listed in Appendix D of 40 CFR 122 on either Table II 
(organic priority pollutants), Table III (certain metals, cyanides, 
and phenols) or Table IV (certain toxic pollutants and hazardous 
substances); 

(2) are listed as a hazardous substance pursuant to Section 
311(b)(2)(A) ofthe CWA at 40 CFR 116.4; or 

(3) are pollutants for which EPA has published acute or chronic 
toxicity criteria. 

20. "Significant materials" includes, but is not limited to: raw materials; fuels; 
materials such as solvents, detergents, and plastic pellets; fmished materials such 
as metallic products; raw materials used in food processing or production; 
hazardous substances designated under Section 101(14) ofCERCLA; any 
chemical the facility is required to report pursuant to EPCRA Section 313; 
fertilizers; pesticides; and waste products such as ashes, slag and sludge that have 
the potential to be released with storm water discharges. 

21 . "Significant spills" includes, but is not limited to: releases of oil or hazardous 
substances in excess of reportable quantities under Section 311 of the Clean 
Water Act (see 40 CFR 110.10 and 40 CFR 117.21) or Section 102 ofCERCLA 
(see 40 CFR 302.4). 

22. "Storm water" means storm water runoff, snow melt runoff, and surface runoff 
and drainage. 

23. "Waste pile" means any noncontainerized accumulation of solid, nonflowing 
waste that is used for treatment or storage. 

24. "1 O-year, 24-hour precipitation event" means the maximum 24-hour precipitation 
event with a probable reoccurrence interval of once in 10 years. This information 
is available in Weather Bureau Technical Paper No. 40, May 1961 ""~ ~ POHATED 
Atlas 2, 1973 for the 11 Western States, and may be obtained from the National 
Climatic C~nter of.~e En~ironmental Data Service, National Oceanic and! ; ; 1'.] 0 7 '1~' . 'J 
AtmospheriC Admmlstratlon, U.S. Department of Commerce. "; .),. ..,ul{ 
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B, Description of Discharge Points. 

PART I 
Permit No. UT0025593 

The authorization to discharge provided under this permit is limited to those outfalls 
specifically designated below as discharge locations. A discharge at any location not 
authorized under a UPDES permit is a violation of the Act and may be subject to penalties 
under the Act. Knowingly discharging from an unauthorized location or failing to report 
an unauthorized discharge may be subject to criminal penalties as provided under the Act. 

Outfall Number 

001 

002 

003 

004 

005 

006 

007 

C. Narrative Standard. 

Location of Discharge Point(s) 

Mine water discharge to Dugout Creek. Latitude 
39° 41' 01", Longitude 1100 32' 44", 

Sedimentation pond discharge to Dugout Creek. 
Latitude 39° 40' 56", Longitude 1100 32' 52", 

Storage water discharge to Dugout Creek, Latitude 
39° 41' 18", Longitude 1100 32'29". 

Sedimentation pond (waste rock site) discharge to 
an unknown tributary of Grassy Trail Creek. 
Latitude 39° 36' 40", Longitude 1100 36' 43". 

Pace Canyon fan portal breakout, mine water 
discharge to Pace Creek. Latitude 390 40'17.772", 
Longitude 1100 3 O' 29.051". 

Sediment trap culvert discharge to Pace Creek. 
Latitude 39° 40' 14.3553", Longitude 1100 30' 
32.3161 It, 

Sedimentation pond (waste rock site) discharge to 
an unknown tributary of Grassy Trail Creek. 
Latitude 390 36' 421t, Longitude 1100 36' 39". 

It shall be unlawful, and a violation of this permit, for the permittee to discharge or place any 
waste or other substance in such a way as will be or may become offensive such as unnatural 
deposits, floating debris, oil, scum or other nuisances such as color, odor or taste, or cause 
conditions which produce undesirable aquatic life or which produce objectionable tastes in 
edible aquatic organisms; or result in concentrations or combinations of substances which 
produce undesirable physiological responses in desirable resident fish, or other desirable 
aquatic life, or undesirable human health effects, as determined by bioassa or other t s s D 
performed in accordance with standard procedures. IN 0 PO TE. 
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Permit No. UT0025593 

D. Specific Limitations and Self-monitoring Requirements, 

1. Effective immediately and lasting the duration of this permit, the permittee is 
authorized to discharge from Outfalls 001, 002, 003, 004, 005, 006, and 007. Such 
discharges shall be limited and monitored by the permittee as specified below: 

Effluent Limitations w.. 
Maximum Maximum Daily Daily 

Parameter, Units Monthly Average Weekly Average Minimum Maximum 

Total Effluent Flow, MGD, bl 2.0 Report 
Total Iron, mgIL \.I 

Total Suspended Solids (TSS), 
25 35 70 mgIL 

Total Dissolved Solids (TDS), Report 2,400 
mgIL,5;/ 

TDS, tons/day, ~ 1.0 
pH, Standard Units(SU) 6.5 9.0 

Oil & Grease, mgIL, g/ 10 . . mgIL - mllhgrams per hter; .. MOD - mllhon gallons per day 

Self-Monitoring and Reporting Requirements W 
Parameter Frequency Sample T¥p_e Units 

Total Flow, bl ContinuouslTwice Monthly RecorderlMeasured MGD 
Total Iron Twice Monthly Grab mgIL 

TSS Twice Monthly Grab mgIL 

TDS, ~/ Twice Monthly Grab mgIL& 
tons/day 

pH Twice Monthly Grab SU 
Oil & Grease, g/ Twice Monthly Visual, Grab Yes/No, mgIL 

There shall be no visible sheen or floating solids or visible foam in other than trace amounts 
upon any discharges and there shall be no discharge of any sanitary wastes at any time. 

~ See Definitions, Part I.A, for definition of terms. 

hI the maximum monthly average of2.0 MGD apply to outfall 001 only. The 
remaining outfalls shall report the maximum monthly average upon discharging. Flows 
from outfalls 001 and 005 shall be from a continuous recorder. Flows from the 
remaining outfalls shall be from either a continuous recorder, or measured at least twice 
per month upon discharging. If the rate of discharge is controlled, such as from 
intermittent discharging outfalls, the rate and duration of discharge shall be reported, 

~/ The TOS concentration from each of the outfalls shall not exceed 2400 mg/L as a 
daily maximum limit. No tons per day loading limit will be applied if the concentration 
ofTDS in the discharge is equal to or less than 500 mg/L as a thirty-day average. 
However, if the 30-day average concentration exceeds 500 mg/L. then the permittee 
cannot discharge more than 1.0 ton per day as a sum from all discll · . r, AT E D 
previously determined by the Director, the permittee is not able to meet the 500 mg/L 

JUN 07 20rl 
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30-day average or the 1.0 ton per day loading limit. The pennittee is required to continue 
to participate in and/or fund a salinity offset project to include the IDS offset credits as 
appropriate. 

The salinity-offset project shall include TDS credits on a ton-for-ton basis for which the 
pennittee is over the 1.0 ton per day loading limit. The tonnage reduction from the 
offset project must be calculated by a method similar to one used by the NRCS, 
Colorado River Basin Salinity Control Forum, or other applicable agency. 

If the pennittee will be participating in the construction and implementation ofa new 
salinity-offset project, then a project description and implementation schedule shall be 
submitted to the Director at least six (6) months prior to the implementation date of the 
project, which will then be reviewed for approval. The salinity offset project description 
and implementation schedule must be approved by the Director and shall be appended to 
this penn it. 

If the pennittee will be funding any additional salinity-offset projects through third 
parties, the pennittee shall provide satisfactory evidence to the Director that the required 
funds have been deposited to the third party within six (6) months of project approval by 
the Director. A monitoring and adjustment plan to track the TDS credits shall continue 
to be submitted to the Director for each monthly monitoring period during the life of this 
permit. Any changes to the monitoring and adjustment plan must be approved by the 
Director and upon approval shall be appended to this pennit. 

g; Oil and grease monitoring shall initially be a visual test. If any oil and/or grease 
sheens are observed visually, or there is any other reason to believe that oil and/or grease 
may be present in the discharge, then a grab sample of the effluent must be immediately 
taken and this sample shall not exceed 10 mgIL. 

2. Samples taken in compliance with the monitoring requirements specified above shall 
be taken at the following locations: at all outfalls prior to mixing with the receiving 
water. 

3. Any overflow, increase in volume of a discharge or discharge from a bypass system 
caused by precipitation within a 24-hour period less than or equal to the 10-year, 24-
hour precipitation event (or snow-melt of equivalent volume) at outfalls 002, 004, 
006, and 007 may comply with the following limitation instead of the otherwise 
applicable limitations (for TSS) contained in Part I.D.l: 

Effluent Characteristic Daily Maximum 

Settleable Solids 0.5 mLlL 

In addition to the monitoring requirements specified under Part 1.0.1., all effluent 
samples collected during stonn water discharge events may also RAT E D 
settleable solids. Such analyses shall be conducted by grab sam fe . 
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4. The operator shall have the burden of proof that the discharge or increase in 
discharge was caused by the applicable precipitation event described in Part 1.0.3. 
The alternate limitations in Parts 1.0.3 shall not apply to treatment systems that treat 
underground mine water only. 

E. Storm Water Requirements. It has been determined that Dugout Mine has a regulated storm 
water discharge as per UAC R317-8-3.9., therefore, the following permit conditions 
governing storm water discharges apply. 

1. Coverage of This Section. 

a. Discharges Covered Under This Section. The requirements listed under this 
section shaH apply to storm water discharges from Dugout Mine, subject to 
effluent limitations listed in Part 1.0. of this permit. 

I) Site Coverage. Storm water discharges from the following portions 
of Dugout may be eligible for this permit: haul roads (nonpublic 
roads on which coal or coal refuse is conveyed), access roads 
(nonpubJic roads providing light vehicular traffic within the facility 
property and to public roadways), railroad spurs, sidings, and 
internal haulage lines (rail lines used for hauling coal within the 
facility property and to offsite commercial railroad lines or loading 
areas), conveyor belts, chutes, and aerial tramway haulage areas 
(areas under and around coal or refuse conveyor areas, including 
transfer stations), equipment storage and maintenance yards, coal 
handling buildings and structures, and inactive coal mines and 
related areas (abandoned and other inactive mines, refuse disposal 
sites and other mining-related areas on private lands). 

2. Prohibition of Non-storm Water Discharges. 

3. 

a. The following non-storm water discharges may be authorized by this permit 
provided the non-storm water component of the discharge is in compliance 
with this section; fue fighting activities; fire hydrant flushings; potable water 
sources including waterline flushings; drinking fountain water; irrigation 
drainage, lawn watering; routine external building washdown water where 
detergents or other compounds have not been used in the process; pavement 
washwaters where spills or leaks oftoxic or hazardous materials (including 
oils and fuels) have not occurred (unless all spilled material has been 
removed) and where detergents are not used; air conditioning condensate; 
uncontaminated compressor condensate; uncontaminated springs; 
uncontaminated ground water; and foundation or footing drains where flows 
are not contaminated with process materials such as solvents. 

Storm Water Pollution Prevention Plan Requirements. Most ofthe Rfl iy SQ.
R

' an ORIATE.Oi 
mining-related areas, described in paragraph 1 above, are subject to ~C1' eRt 
erosion control regulations of the U.S. Office of Surface Mining (OSM) that enforces 
the Surface Mining Control and Reclamation Act (SMCRA). OSM has ~Nd 0 7 2017 
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authority to the Utah Division of Oil Gas and Mining (DOOM) to implement 
SMCRA through State SMCRA regulations. All SMCRA requirements regarding 
control of erosion, siltation and other pollutants resulting from storm water runoff, 
including road dust resulting from erosion, shall be primary requirements ofthe 
pollution prevention plan and shall be included in the contents of the plan directly, or 
by reference. Where detennined to be appropriate for protection of water quality, 
additional sedimentation and erosion controls may be warranted. 

a. Contents of Plan. The plan shall include at a minimum, the following items: 

I) Pollution Prevention Team. Each plan shall identify a specific 
individual or individuals within the facility organization as members 
of a storm water Pollution Prevention Team that are responsible for 
developing the storm water pollution prevention plan and assisting 
the facility manager in its implementation, maintenance, and 
revision. The plan shall clearly identify the responsibilities of each 
team member. The activities and responsibilities of the team shall 
address all aspects of the facility's storm water pollution prevention 
plan. 

2) Description of Potential Pollutant Sources. Each plan shall provide a 
description of potential sources that may reasonably be expected to 
add significant amounts of pollutants to storm water discharges or 
that may result in the discharge of pollutants during dry weather 
from separate storm sewers draining the facility. Each plan shall 
identify all activities and significant materials that may potentially be 
significant pollutant sources. Each plan shall include, at a minimum: 

a) Deadlines for Plan Preparation and Compliance 
Dugout Mine shall prepare and implement a plan in 
compliance with the provisions of this section within 270 
days of the effective date of this permit. 

b) Keeping Plans Current 

Dugout Mine shall amend the plan whenever there is a 
change in design, construction, operation, or maintenance, 
that has a significant effect on the potential for the discharge 
of pollutants to the waters of the State or if the storm water 
pollution prevention plan proves to be ineffective in 
eliminating or significantly minimizing pollutants from 
sources identified by the plan, or in otherwise achieving the 
general objectives of controlling pollutants in storm water 
discharges associated with the activities at the mine. 

INCOFiPORATED 

JUN 07 20'11 
10 

Div. of Oil , Gas & Min i1l'" 



PART I 
Permit No. UT0025593 

c) Drainage. 

(1) A site map, such as a drainage map required for 
SMCRA permit applications, that indicates drainage 
areas and storm water outfalls. These shall include 
but not be limited to the following: 

(a) Drainage direction and discharge points 
from all applicable mining-related areas 
described in paragraph l.a (1). (Site 
Coverage) above, including culvert and 
sump discharges from roads and rail beds 
and also from equipment and maintenance 
areas subject to storm runoff of fuel, 
lubricants and other potentially hannful 
liquids. 

(b) Location of each existing erosion and 
sedimentation control structure or other 
control measures for reducing pollutants in 
storm water runoff. 

(c) Receiving streams or other surface water 
bodies. 

(d) Locations exposed to precipitation that 
contain acidic spoil, refuse or unreclaimed 
disturbed areas. 

(e) Locations where major spills or leaks of 
toxic or hazardous pollutants have occurred. 

(f) Locations where liquid storage tanks 
containing potential pollutants, such as 
caustics, hydraulic fluids and lubricants, are 

INCORPOllt-.TE 
(g) 

D
exposed to precipitation. 

Locations where fueling stations, vehicle 
and equipment maintenance areas are 
exposed to precipitation. 

Div. of Oil, Gas )Mini ations ofoutfalls and the types of 
discharges contained in the drainage areas 
of the outfaUs. 

(2) For each area of the facility that generates storm 
water discharges associated with the mining-related 
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activity with a reasonable potential for containing 
significant amounts of pollutants, a prediction of the 
direction of flow, and an identification of the types 
of pollutants that are likely to be present in storm 
water discharges associated with the activity. 
Factors to consider include the toxicity of the 
pollutant; quantity of chemicals used, produced or 
discharged; the likelihood of contact with storm 
water; and history of significant leaks or spills of 
toxic or hazardous pollutants. Flows with a 
significant potential for causing erosion shall be 
identified. 

Inventory of Exposed Materials. An inventory of the types 
of materials handled at the site that potentially may be 
exposed to precipitation. Such inventory shall include a 
narrative description of significant materials that have been 
handled, treated, stored or disposed in a manner to allow 
exposure to storm water method and location of onsite 
storage or disposal; materials management practices 
employed to minimize contact of materials with storm water 
runoff a description of existing structural and nonstructural 
control measures to reduce pollutants in storm water runoff; 
and a description of any treatment the storm water receives. 

Spills and Leaks. A list of significant spills and leaks of 
toxic or hazardous pollutants that occurred at areas that are 
exposed to precipitation or that otherwise drain to a storm 
water conveyance at the facility beginning 3 years prior to 
the effective date of this permit. Such list shall be updated 
as appropriate during the term of the permit. 

Sampling Data. A summary of any existing discharge 
sampling data describing pollutants in storm water 
discharges from the portions of Dugout covered by this 
permit, including a summary of any sampling data collected 
during the term ofthis permit. 

Risk Identification and Summary of Potential Pollutant 
Sources. A narrative description of the potential pollutant 
sources from the following activities: truck traffic on haul 
roads and resulting generation of sediment subject to runoff 
and dust generation; fuel or other liquid storage; pressure 
lines containing slurry, hydraulic fluid or other potential 
harmful liquids; and loading or ~{~~H! f'~ . 'c 
refuse or spoil. Specific potenti 1\ ]:iolImMfs snliJl' be t.:.:. 

identified where known. 
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3) Measures and Controls. Dugout Mine shall develop a description of 
stonn water management controls appropriate for the facility and 
implement such controls. The appropriateness and priorities of 
controls in a plan shall reflect identified potential sources of 
pollutants at Dugout Mine. The description of stonn water 
management controls shall address the following minimum 
components, including a schedule for implementing such controls. 

a) Good Housekeeping. Good housekeeping requires the 
maintenance of areas that may contribute pollutants to stomi 
water discharges in a clean, orderly manner. These are 
practices that would minimize the generation of pollutants at 
the source or before it would be necessary to employ 
sediment ponds or other control measures at the discharge 
outlets. Where applicable, such measures or other 
equivalent measures would include the following: sweepers 
and covered storage to minimize dust generation and stonn 
runoff; conservation of vegetation where possible to 
minimize erosion; watering of haul roads to minimize dust 
generation; collection, removal, and proper disposal of waste 
oils and other fluids resulting from vehicle and equipment 
maintenance; or other equivalent measures. 

b) Preventive Maintenance. A preventive maintenance 
program shall involve timely inspection and maintenance of 
stonn water management devices as well as inspecting and 
testing facility equipment and systems to uncover conditions 
that could cause breakdowns or failures reSUlting in 
discharges of pollutants to surface waters, and ensuring 
appropriate maintenance of such equipment and systems. 
Where applicable, such measures would include the 
following: removal and proper disposal of settled solids in 
catch basins to allow sufficient retention capacity; periodic 
replacement of siltation control measures subject to 
deterioration such as straw bales; inspections of storage 
tanks and pressure lines for fuels, lubricants, hydraulic fluid 
or slurry to prevent leaks due to deterioration or faulty 
connections; or other equivalent measures. 

c) Spill Prevention and Response Procedures. Areas where 
potential spills that can contribute pollutants to storm water 
discharges can occur, and their accompanying drainage 
points shall be identified clearly in the storm water pollution 
prevention plan. Where appropriate, specifying material 
handling procedures, storage requirement ~c 
equipment such as diversion valves in the I s'h6' RATE D 
considered. Procedures for cleaning up spills shall be 
identified in the plan and made available to the jt'B~toji7ltc2m7 

13 Div. of Oil, Gas & Min inc' 



PART I 
Permit No. UT0025593 

personnel. The necessary equipment to implement a clean 
up shall be available to personnel. 

d) Inspections. In addition to or as part ofthe comprehensive 
site evaluation required under paragraph 3.a.(4) of this 
section, qualified facility personnel shall be identified to 
inspect designated areas ofthe facility at appropriate 
intervals specified in the plan. The following shall be 
included in the plan: 

(1) Active Mining-Related Areas and Those Inactive 
Areas Under SMCRA Bond Authority. The plan 
shall require quarterly inspections by the facility 
personnel for areas of the facility covered by 
pollution prevention plan requirements. This 
inspection interval corresponds with the quarterly 
inspections for the entire facility required to be 
provided by SMCRA authority inspectors for all 
mining-related areas under SMCRA authority, 
including sediment and erosion control measures. 
Inspections by the facility representative may be 
done at the same time as the mandatory inspections 
performed by SMCRA inspectors. Records of 
inspections of the SMCRA authoritv facility 
representative shall be maintained. 

(2) Inactive Mining-Related Areas Not Under SMCRA 
Bond. The plan shall require annual inspections by 
the facility representative except in situations 
referred to in paragraph 3.a.(4)(d) below. 

(3) Inspection Records. The plan shall require that 
inspection records of the facility representative and 
those of the SMCRA authority inspector shall be 
maintained. A set of tracking or follow-up 
procedures shall be used to ensure that appropriate 
actions are taken in response to the inspections. 

e) Employee Training. Employee training programs shall 
inform personnel responsible for implementing activities 
identified in the storm water pollution prevention plan or 
othelWise responsible for storm water management at all 
levels of responsibility of the components and goals of the 
storm water pollution prevention plan. Training should 
address topics such as spill response, good housekee . n __ ,_ .. 
and material management practices. Th IlTi ' n A leU 
prevention plan shall identify periodic dates for such 
training. H pI! n 7 20U .... ....... ~ 
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t) Record keeping and Internal Reporting Procedures. A 
description of incidents (such as spills, or other discharges) 
along with other information describing the quality and 
quantity of storm water discharges shall be included in the 
plan required under this part. Inspections and maintenance 
activities shall be documented and records of such activities 
shall be incorporated into the plan. 

g) Non-storm Water Discharges. 

(l) Certification. The plan shall include a certification 
that the discharge has been tested or evaluated for 
the presence of non-stonn water discharges such as 
drainage from underground portions of inactive 
mines or floor drains from maintenance or coal 
handling buildings. The certification shall include 
the identification of potential significant sources of 
non-storm water discharges at the site, a description 
of the results of any test and/or evaluation, a 
description of the evaluation criteria Dr testing 
method used, the date of any testing and/or 
evaluation, and the onsite drainage points that were 
directly observed during the test. Certifications 
shall be signed in accordance with Part IV.G.4. of 
this permit. 

(2) Exceptions. Except for flows from fue fighting 
activities, authorized sources of non-storm water 
listed in Part I.E.2.a. that are combined with storm 
water discharges associated with industrial activity 
must be identified in the plan. The plan shall 
identify and ensure the implementation of 
appropriate pollution prevention measures for the 
non-storm water component(s) ofthe discharge. 

(3) Failure to CertifY. If Dugout Mine is unable to 
provide the certification required (testing or other 
evaluation for non-storm water discharges), the 
Director must be notified within 180 days after the 
effective date of this pennit. If the failure to certify 
is caused by the inability to perform adequate tests 
or evaluations, such notification shall describe: the 
procedure of any test conducted for the presence of 
non-storm water discharges; the results of such test 
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were not feasible. Non-stonn water discharges to 
waters of the State that are not authorized by a 
UPDES permit are unlawful, and must be 
terminated. 

h) Sediment and Erosion Control. The plan shall identify areas 
that. due to topography, activities, or other factors, have a 
high potential for significant soil erosion, and identify 
structural, vegetative, andlor stabilization measures to be 
used to limit erosion and reduce sediment concentrations in 
storm water discharges. As indicated in paragraph I.E.3. 
above, SMCRA requirements regarding sediment and 
erosion control measures are primary requirements of the 
pollution prevention plan for mining-related areas subject to 
SMCRA authority. The following sediment and erosion 
control measures or other equivalent measures; should be 
included in the plan where reasonable and appropriate for all 
areas subject to storm water runoff: 

(1) Stabilization Measures. Interim and pemianent 
stabilization measures to minimize erosion and 
lessen amount of structural sediment control 
measures needed, including: mature vegetation 
preservation; temporary seeding; permanent seeding 
and planting; temporary mulching, matting, and 
netting; sod stabilization; vegetative buffer strips; 
temporary chemical mulch, soil binders, and soil 
palliatives; nonacidic road surfacing material; and 
protective trees. 

(2) Structural Measures. Structural measures to lessen 
erosion and reduce sediment discharges, including: 
silt fences; earth dikes; straw dikes; gradient 
terraces; drainage swales; sediment traps; pipe slope 
drains; porous rock check dams; sedimentation 
ponds; riprap channel protection; capping of 
contaminated sources; and physicaVchemical 
treatment of storm water. 

i) Management of Flow. The plan shall contain a narrative 
consideration of the appropriateness of traditional storm 
water management practices (other than those as sediment 
and erosion control measures listed above) used to manage 
storm water runoff in a manner that reduces pollutants in 
storm water runofffrom the site. The plan shall provide that 
the measures, which the permittee deterpJin~ to be 
reasonable and appropriate, shall be iroplc e t RATE 0 
maintained. Appropriate measures may include: discharge 
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diversions; drainage/storm water conveyances; runoff 
dispersion; sediment control and collection; vegetation/soil 
stabilization; capping of contaminated sources; treatment; or 
other equivalent measures. 

4) Comprehensive Site Compliance Evaluation. Qualified personnel 
shall conduct site compliance evaluations at intervals specified in the 
plan, but in no case less than once a year. Such evaluations shall 
provide: 

a) Areas contributing to a storm water discharge associated 
with coal mining-related areas shall be visually inspected for 
evidence of, or the potential for, pollutants entering the 
drainage system. These areas include haul and access roads; 
railroad spurs, sidings, and internal haulage lines; conveyor 
belts, chutes and aerial tramways; equipment storage and 
maintenance yards; coal handling buildings and structures; 
and inactive mines and related areas. Measures to reduce 
pollutant loadings shall be evaluated to determine whether 
they are adequate and properly implemented in accordance 
with the terms of the permit or whether additional control 
measures are needed. Structural storm water management 
measures, sediment and erosion control measures, and other 
structural pollution prevention measures, as indicated in 
paragraphs 3.a.(3)(h) and 3.a.(3)(i) above and where 
identified in the plan, shall be observed to ensure that they 
are operating correctly. A visual evaluation of any 
equipment needed to implement the plan, such as spill 
response equipment, shall be made. 

b) Based on the results of the evaluation, the description of 
potential pollutant sources identified in the plan, in 
accordance with paragraph 3.a.(2) of this section, and 
pollution prevention measures and controls identified in the 
plan, in accordance with paragraph 3.a.(3) of this section, 
shall be revised as appropriate within 2 weeks of such 
evaluation and shall provide for implementation of any 
changes to the plan in a timely manner. For inactive mines, 
such revisions may be extended to a maximum of 12 weeks 
after the evaluation. 

c) A report summarizing the scope of the evaluation, personnel 
making the evaluation, the date(s) of the evaluation, major 
observations relating to the implementation of the storm 
water pollution prevention plan, and actions taken in 
accordance with paragraph 3.a.(4)(b) abov RATED 
and retained as part of the storm water pollution prevention 
plan for at least 3 years after the date of the evalu~tipn. .~he'''i '~<I-

H ~ t' ! 0 tQjI ~v . ~ 
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report shall identify any incidents of noncompliance. Where 
a report does not identify any incidents of noncompliance, 
the report shall contain a certification that the facility is in 
compliance with the stonn water pollution prevention plan 
and this penn it. The report shall be signed in accordance 
with Part IV.G.4. (Signatory Requirements) ofthis permit. 

d) Where compliance evaluation schedules overlap with 
inspections required under 3.a.(3)(d), the compliance 
evaluation may be conducted in place of one such 
inspection. Where annual site compliance evaluations are 
shown in the plan to be impractical for inactive mining sites 
due to the remote location and inaccessibility ofthe site, site 
inspections required under this part shall be conducted at 
appropriate intervals specified in the plan, but, in no case 
less than once in 3 years. 

4. Numeric Effluent Limitations. There are no additional numeric effluent limitations 
beyond those described in Part I.E. of this pennit. 

5. Monitoring and Reporting Requirements. 

a. Benchmark Analytical Monitoring Requirements. Dugout Mine must 
monitor their stonn water discharges associated with industrial activity at 
least quarterly (4 times per year) during years 2 and 4 ofthe penn it cycle 
except as provided in paragraphs 5.a.(3) (Sampling Waiver), 5.a.(4) 
(Representative Discharge), and 5.a.(5) (Alternative Certification). Dugout 
Mine is required to monitor their stonn water discharges for the pollutants of 
concern listed in Table E. below. Reports must be made in accordance with 
5.b. (Reporting). In addition to the parameters listed in Table E. below, 
Dugout Mine must provide the date and duration (in hours) of the stonn 
event(s) sampled; rainfall measurements or estimates (in inches) of the stonn 
event that generated the sampled runoff; the duration between the stonn 
event sampled and the end of the previous measurable (greater than 0.1 inch 
rainfall) storm event; and an estimate of the total volume (in gallons) of the 
discharge sampled. 

The results of benchmark monitoring are primarily for Dugout Mine's use to 
determine the overall effectiveness of the SWPPP in controlling the 
discharge of pollutants to receiving waters. Benchmark values are not viewed 
as pennit limitations. An exceedance of a benchmark value does not, in and 
of itself, constitute a violation of this penn it. While exceedance of a 
benchmark value does not automatically indicate a violation of a water 
quality standard has occurred, it does signal that modifications to the SWPPP 
or more specific pollution prevention controls may be necessary. 

INCORPORATED 
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Pollutants of Concern Cut-Off Concentration 
Total Recoverable Aluminum 0.75 mg/L 
Total Recoverable Iron 1.0 mg/L 
Total Suspended Solids 100 mg/L 

1) Monitoring Periods. Dugout Mine shall monitor samples collected 
during the sampling periods of: January through March, April 
through June, July through September, and October through 
December during the second and fourth years of this permit cycle. 

2) Sample Type. A minimum of one grab sample shall be taken. All 
such samples shall be collected from the discharge resulting from a 
storm event that is greater than 0.1 inches in magnitude and that 
occurs at least 72 hours from the previously measurable (greater than 
0.1 inch rainfall) storm event. The required 72-hour storm event 
interval is waived where the preceding measurable stonn event did 
not result in a measurable discharge from the facility. The required 
72-hour storm event interval may also be waived where Dugout 
Mine documents that less than a 72-hour interval is representative for 
local storm events during the season when sampling is being 
conducted. The grab sample shall be taken during the first 30 
minutes of the discharge. If the collection of a grab sample during 
the frrst 30 minutes is impracticable, a grab sample can be taken 
during the first hour of the discharge, and the discharger shall submit 
with the monitoring report a description of why a grab sample during 
the first 30 minutes was impracticable. If stonn water discharges 
associated with industrial activity commingle with process or 
non process water, then where practicable permittees must attempt to 
sample the storm water discharge before it mixes with the non-storm 
water discharge. 

3) Sampling Waiver. 

a) Adverse Conditions. If Dugout Mine is unable to collect 
samples within a specified sampling period due to adverse 
climatic conditions, thus a substitute sample shall be 
collected from a separate qualifying event in the next 
monitoring period and the data submitted along with the data 
for the routine sample in that period. Adverse weather 
conditions that may prohibit the collection of samples 
include weather conditions that create dangerous conditions 
for personnel (such as local flooding, high winds, 
hurricanes, tornadoes, electrical storms, ~I c 
make the collection of a sample impractie 
extended frozen conditions, etc.). 
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b) Low Concentration Waiver. When the average 
concentration for a pollutant calculated from all monitoring 
data collected from an outfall during the second year 
monitoring is less than the corresponding value for that 
pollutant listed in Table E. under the column Monitoring 
Cut-Off Concentration, Dugout Mine may waive 
monitoring and reporting requirements for the fourth year 
monitoring period. Dugout Mine must submit to the 
Director, in lieu of the monitoring data, a certification that 
there has not been a significant change in industrial activity 
or the pollution prevention measures in area of the facility 
that drains to the outfall for which sampling was waived. 

c) Inactive and Unstaffed Site. If Dugout Mine is unable to 
conduct quarterly chemical storm water sampling at an 
inactive and unstaffed site, the operator of the facility may 
exercise a waiver of the monitoring requirements as long as 
the facility remains inactive and unstaffed. Dugout Mine 
must submit to the Director, in lieu of monitoring data, a 
certification statement on the Storm Water Discharge 
Monitoring Report (SWDMR) stating that the site is inactive 
and unstaffed so that collecting a sample during a qualifying 
event is not possible. 

4) Representative Discharge. Ifthe facility has two or more outfalls 
that, based on a consideration of industrial activity, significant 
materials, and management practices and activities within the area 
drained by the outfall, discharge substantially identical effluents, 
Dugout Mine may test the effluent of one of such outfalls and report 
that the quantitative data also applies to the substantially identical 
outfall(s) provided that Dugout Mine includes in the stonn water 
pollution prevention plan a description of the location of the outfalls 
and explains in detail why the outfalls are expected to discharge 
substantially identical effluents. In addition, for each outfall that 
Dugout Mine believes is representative, an estimate of the size of the 
drainage area (in square feet) and an estimate of the runoff 
coefficient of the drainage area [e.g., low (under 40 percent), 
medium (40 to 65 percent), or high (above 65 percent)] shall be 
provided in the plan. Dugout Mine shall include the description of 
the location of the outfalls, explanation of why outfalls are expected 
to discharge substantially identical effluents, and estimate of the size 
of the drainage area and runoff coefficient with the SWDMR. 

5) Alternative Certification. Dugout Mine is not subject to the 
monitoring requirements of this section provided that certification is 
made for a given outfall or on a pollutant-by-p ~ 
monitoring reports required under paragraph b. below, under penalty 
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of law, signed in accordance with Part IV.G.4. (Signatory 
Requirements). The Certification shall state that material handling 
equipment or activities, raw materials, intermediate products, final 
products, waste materials, by-products. industrial machinery or 
operations, or significant materials from past industrial activity that 
are located in areas of the facility within the drainage area of the 
outfall are not presently exposed to storm water and are not expected 
to be exposed to storm water for the certification period. Such 
certification must be retained in the storm water pollution prevention 
plan, and submitted to DWQ in accordance With Part n.D. of this 
permit. In the case of certifying that a pollutant is not present, 
Dugout Mine must submit the certification along with the monitoring 
reports required under paragraph b. below. If Dugout Miner cannot 
certify for an entire period. they must submit the date exposure was 
eliminated and any monitoring required up until that date. This 
certification option is not applicable to compliance monitoring 
requirements associated with effluent limitations. 

b. Reporting. Dugout Mine shall submit monitoring results for each outfall 
associated with industrial activity [or a certification in accordance with 
Sections (3), (4), or (5) above] obtained during the second year reporting 
period, on Storm Water Discharge Monitoring Report (SWDMR) formes) 
postmarked no later than the 31 st day of the following March. Monitoring 
results [or a certification in accordance with Sections (3), (4), or (5) above] 
obtained during the fourth year reporting period shall be submitted on 
SWDMR formes) postmarked no later than the 31st day of the following 
March. For each outfall, one signed SWDMR form must be submitted to the 
Director per storm event sampled. Signed copies ofSWDMRs, or said 
certifications, shall be submitted to the Director at the address listed in Part 
n.D. of the permit. 

c. Visual Examination of Storm Water Ouality. Dugout shall perform and 
document a visual examination of a representative storm water discharge at 
the following frequencies: quarterly for active areas under SMCRA bond 
located in areas with average annual precipitation over 20 inches; semi
annually for inactive areas under SMCRA bond, and active areas under 
SMCRA bond located in areas with average annual precipitation of20 inches 
or less; visual examinations are not required at inactive areas not under 
SMCRA bond. 

I) Visual Monitoring Periods. Examinations shall be conducted in each 
of the following periods for the purposes of visually inspecting storm 
water runoff or snow melt: Quarterly-January through March; April 
through June; July through September; and October through 
December. Semi-annually- January through June JIHo ATED 
December. 

JUN 07 2m] 

21 Div. of Oil, Gas & Mining 



PART I 
Permit No. UT002SS93 

2) Sample and Data Collection. Examinations shall be made of 
samples collected within the first 60 minutes (or as soon thereafter as 
practical, but not to exceed two hours) of when the runoff or 
snowmelt begins discharging. The examinations shall document 
observations of color, odor, clarity, floating solids, settled solids, 
suspended solids, foam, oil sheen, and other obvious indicators of 
stonn water pollution. The examination must be conducted in a 
well-lit area. No analytical tests are required to be performed on the 
samples. All such samples shall be collected from the discharge 
resulting from a storm event that is greater than 0.1 inches in 
magnitude and that occurs at least 72 hours from the previously 
measurable (greater than 0.1 inch rainfall) storm event. Where 
practicable, the same individual will cany out the collection and 
examination of discharges for the life of the permit. 

3) Visual Storm Water Discharge Examination Reports. Visual 
examination reports must be maintained onsite in the pollution 
prevention plan. The report shall include the examination date and 
time, examination personnel, the nature of the discharge (Le., runoff 
or snow melt), visual quality of the storm water discharge (including 
observations of color, odor, clarity, floating solids, settled solids, 
suspended solids, foam, oil sheen, and other obvious indicators of 
storm water pollution), and probable sources of any observed storm 
water contamination. 

INCORf)OF~ATED 
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n. MONITORING, RECORDING AND REPORTING REQUIREMENTS 

A. Representative Sampling Samples taken in compliance with the monitoring 
requirements established under Part I shall be collected from the emuent stream 
prior to discharge into the receiving waters. Samples and measurements shall be 
representative of the volume and nature ofthe monitored discharge. Sludge 
samples shall be collected at a location representative of the quality of sludge 
immediately prior to the use-disposal practice. 

B. Monitoring Procedures. Monitoring must be conducted according to test 
procedures approved under Utah Administrative Code ("UAC") R317-2-10, 
unless other test procedures have been specified in this permit. 

C. Penalties for Tampering. The Act provides that any person who falsifies, tampers 
with, or knowingly renders inaccurate, any monitoring device or method required 
to be maintained under this permit shall, upon conviction, be punished by a fine of 
not more than $10,000 per violation, or by imprisonment for not more than six 
months per violation, or by both. 

D. Reporting of Monitoring Results. Monitoring results obtained during the 
previous month shall be summarized for each month and reported on a Discharge 
Monitoring Report Form (EPA No. 3320-1). post-marked no later than the 28th 
day of the month following the completed reporting period. Ifno discharge 
occurs during the reporting period, "no discharge" shall be reported. Legible 
copies of these, and all other reports including whole effluent toxicity (WET) test 
reports required herein, shall be signed and certified in accordance with the 
requirements of Signatory Requirements (see Part IV. G), and submitted to the 
Director, Division of Water Quality at the following address: 

original to: Department of Environmental Quality 
Division of Water Quality 
195 North 1950 West 
PO Box 144870 
Salt Lake City, Utah 84114-4870 

E. Compliance Schedules. Reports of compliance or noncompliance with, or any 
progress reports on, interim and fmal requirements contained in any Compliance 
Schedule of this permit shall be submitted no later than 14 days following each 
schedule date. 

F. Additional Monitoring by the Permittee. If the permittee monitors any parameter 
more frequently than required by this permit, using test procedures approved 
under UAC R317-2-10 or as otherwise specified in this permit, the results of this 
monitoring shall be included in the calculation and reporting of the data submitted 
in the DMR. Such increased frequency shall also be indicated. Only those 
parameters required by the permit need to be reported. 

G. Records Contents. Records of monitoring information shall include: INC 0 R P 0 R AT E 0 

I. The date, exact place, and time of sampling or measurements: 
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2. The individual(s) who performed the sampling or measurements; 
3. The date(s) and time(s) analyses were performed; 
4. The individual(s) who performed the analyses; 
5. The analytical techniques or methods used; and, 
6. The results of such analyses. 

H. Retention of Records. The permittee shall retain records of all monitoring 
information, including all calibration and maintenance records and all original 
strip chart recordings for continuous monitoring instrumentation, copies of all 
reports required by this permit, and records of all data used to complete the 
application for this permit, for a period of at least three years from the date of the 
sample, measurement, report or application. This period may be extended by 
request of the Director at any time. A copy of this UPDES permit must be 
maintained on site during the duration of activity at the permitted location. 

I. Twenty-four Hour Notice of Noncompliance Reporting. 

1. The permittee shall (orally) report any noncompliance which may 
seriously endanger health or environment as soori as possible, but no later 
than twenty-four (24) hours from the time the permittee first became 
aware of circumstances. The report shall be made to the Division of 
Water Quality, (801) 536-4300, or 24 hour answering service (801) 536-
4123. 

2. The following occurrences of noncompliance shall be reported by 
telephone (801) 536-4123 as soon as possible but no later than 24 hours 
from the time the permittee becomes aware of the circumstances: 

a. Any noncompliance which may endanger health or the 
environment; 

b. Any unanticipated bypass which exceeds any effluent limitation 
in the permit (See Part IllG, Bypass o/Treatment Facilities.); 

c. Any upset which exceeds any effluent limitation in the permit 
(See Part III.H. Upset Conditions.); or, 

d. Violation of a maximum daily discharge limitation for any of the 
pollutants listed in the permit. 

3. A written submission shall also be provided within five days of the time 
that the permittee becomes aware of the circumstances. The written 
submission shall contain: 

a. A description of the noncompliance and its cause; 

b. The period of noncompliance, including exact dates and times; 

c. The estimated time noncompliance is expected to c 
has not been corrected; and, 
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d. Steps taken or planned to reduce, eliminate, and prevent 
reoccurrence of the noncompliance. 

e. Steps taken, if any, to mitigate the adverse impacts on the 
environment and human health during the noncompliance period. 

4. The Director may waive the written report on a case-by-case basis if the 
oral report has been received within 24 hours by the Division of Water 
Quality, (801) 536-4300. 

5. Reports shall be submitted to the addresses in Part II.D, Reporting of 
Monitoring Results. 

J. Other Noncompliance Reporting. Instances of noncompliance not required to be 
reported within 24 hours shall be reported at the time that monitoring reports for 
Part lID are submitted. The reports shall contain the information listed in Part 
1113. 

K. Inspection and Entry. The permittee shall allow the Director, or an authorized 
representative, upon the presentation of credentials and other documents as may 
be required by law, to: 

1. Enter upon the permittee's premises where a regulated facility or activity 
is located or conducted, or where records must be kept under the 
conditions of the permit; 

2. Have access to and copy, at reasonable times, any records that must be 
kept under the conditions of this permit; 

3. Inspect at reasonable times any facilities, equipment (including 
monitoring and control equipment), practices, or operations regulated or 
required under this permit; and, 

4. Sample or monitor at reasonable times, for the purpose of assuring permit 
compliance or as otherwise authorized by the Act, any substances or 
parameters at any location. 

lNCORPORATED 
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A. Duty to Comply. The permittee must comply with all conditions of this pennit. 
Any permit noncompliance constitutes a violation of the Act and is grounds for 
enforcement action; for permit termination, revocation and reissuance, ot 
modification; or for denial of a permit renewal application. The permittee shall 
give advance notice to the Director of any planned changes in the pennitted 
facility or activity which may result in noncompliance with penn it requirements. 

B. Penalties for Violations of Penn it Conditions. The Acl provides that any person 
who violates a permit condition implementing provisions oftheAcl is subject to a 
civil penalty not to exceed $10,000 per day of such violation. Any person who 
willfully or negligently violates pennit conditions of the Act is subject to a fine 
not exceeding $25,000 per day of violation; Any person convicted under UCA 19-
5-115(2} a second time shall be punished by a fme not exceeding $50,000 per 
day. Except as provided at Part III.G, Bypass of Treatment Facilities and Part 
IlI.H, Upset Conditions, nothing in this pennit shall be construed to relieve the 
pennittee of the civil or criminal penalties for noncompliance. 

C. Need to Halt or Reduce Activitv not a Defense. It shall not be a defense for a 
permittee in an enforcement action that it would have been necessary to halt or 
reduce the permitted activity in order to maintain compliance with the conditions 
of this pennit. 

D. Dutv to Mitigate. The permittee shall take all reasonable steps to minimize or 
prevent My discharge in violation of this permit which has a reasonable likelihood 
of adversely affecting human health or the environment. 

E. Proper Operation and Maintenance. The permittee shall at all times properly 
operate and maintain all facilities and systems of treatment and control (and 
related appurtenances) which are installed or used by the permittee to achieve 
compliance with the conditions of this permit. Proper operation and maintenance 
also includes adequate laboratory controls and quality assurance procedures. This 
provision requires the operation of back-up or auxiliary facilities or similar 
systems which are installed by a permittee only when the operation is necessary to 
achieve compliance with the conditions of the permit. 

F. Removed Substances. Collected screening, grit, solids, sludges, or other 
pollutants removed in the course of treatment shall be buried or disposed of in 
such a manner so as to prevent any pollutant from entering any waters of the state 
or creating a health hazard. Sludge/digester supernatant and filter backwash shall 
not directly enter either the final effluent or waters of the state by any other direct 
route. 

G. Bypass of Treatment Facilities. 

1. Bypass Not Exceeding Limitations. The permittee may allow any bypass 
to occur which does not cause effluent JiQlitations to be exceeded, but 
only if it also is for essential maintenance to assure efficient 0 era " . PO RAT ED 
These bypasses are not subject to 2. and 3. of this section. \ C \ 
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2. Prohibition of Bypass. 

a. Bypass is prohibited, and the Director may take enforcement 
action against a permittee for bypass, unless: 

(1) Bypass was unavOidable to prevent loss of human life, 
personal injury, or severe property damage; 

(2) There were no feasible alternatives to bypass, such as the 
use of auxiliary treatment facilities, retention of untreated 
wastes, or maintenance during normal periods of 
equipment downtime. This condition is not satisfied if 
adequate backup equipment should have been installed in 
the exercise of reasonable engineering j udgement to 
prevent a bypass which occurred during normal periods 
of equipment downtime or preventive maintenance, and 

(3) The permittee submitted notices as required under section 
G.3. 

b. The Director may approve an anticipated bypass, after 
considering its adverse effects, if the Director determines that it 
will meet the three conditions listed in sections G.2a. (1), (2) and 
(3). 

3. Notice. 

a. Anticipated bypass. Except as provided above in section G.2. 
and below in section G. 3.b, if the permittee knows in advance of 
the need for a bypass, it shall submit prior notice, at least ninety 
days before the date of bypass. The prior notice shan include the 
following unless otherwise waived by the Director: 

(1) Evaluation of alternative to bypass, including cost-benefit 
analysis containing an assessment of anticipated resource 
damages: 

(2) A specific bypass plan describing the work to be 
performed including scheduled dates and times. The 
permittee must notify the Director in advance of any 
changes to the bypass schedule; 

(3) Description of specific measures to be taken to minimize 
environmental and public health impacts; 

(4) A notification plan sufficient to alert all downstream 
users, the public and others reasonably expected to be ,-- TED 
impacted by the bypass; I NCO R P 0 n A 
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(5) A water quality assessment plan to include sufficient 
monitoring of the receiving water before, during and 
following the bypass to enable evaluation of public health 
risks and environmental impacts; and 

(6) Any additional information requested by the Director. 

b. Emergency Bypass. Where ninety days advance notice is not 
possible, the permittee must notifY the Director, and the Director 
of the Department of Natural Resources, as soon as it becomes 
aware of the need to bypass and provide to the Director the 
information in section G.3.a.(1) through (6i) to the extent 
practicable. 

c. Unanticipated bypass. The permittee shall submit notice of an 
unanticipated bypass to the Director as required under Part 11.1., 
Twenty Four Hour Reporting. The permittee shall also 
immediately notify the Director of the Department of Natural 
Resources, the public and downstream users and shall implement 
measures to minimize impacts to public health and environment 
to the extent practicable. 

H. Upset Conditions. 

1. Effect of an upset. An upset constitutes an affmnative defense to an 
action brought for noncompliance with technology based permit effluent 
limitations if the requirements of paragraph 2. of this section are met. 
Director's administrative determination regarding a claim of upset cannot 
be judiciously challenged by the permittee until such time as an action is 
initiated for noncompliance. 

2. Conditions necessarv for a demonstration of upset. A permittee who 
wishes to establish the affirmative defense of upset shall demonstrate, 
through properly signed, contemporaneous operating logs, or other 
relevant evidence that: 

3. 

a. An upset occurred and that the permittee can identify the cause(s) 
of the upset; 

b. The permitted facility was at the time being properly operated; 

c. The permittee submitted notice of the upset as required under 
Part II.I, Twenty-four Hour Notice of Noncompliance Reporting; 
and, 

d. The permittee complied with any remedial measures required 
under Part m.D, Duty to Mitigate. 

POnATED 
Burden of proof. In any enforcement proceeding. t 'A~·I,M""ee seeking to 

establish the occurrence of an upset has the burden of pro~~'t ~ \ U 7 20n 
.",.i ~~ i ~ 
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I. Toxic Pollutants. The permittee shall comply with effluent standards or 
prohibitions established under Section 307(a) of The Water Quality Act of 1987 
for toxic pollutants within the time provided in the regulations that establish those 
standards or prohibitions, even if the permit has not yet been modified to 
incorporate the requirement. 

J. Changes in Discharge of Toxic Substances. Notification shall be provided to the 
Director as soon as the permittee knows of, or has reason to believe: 

1. That any activity has occurred or will occur which would result in the 
discharge, on a routine or frequent basis, of any toxic pollutant which is 
not limited in the permit, if that discharge will exceed the highest of the 
following "notification levels": 

a. One hundred micrograms per liter (100 ugIL); 

b. Two hundred micrograms per liter (200 ugIL) for acrolein and 
acrylonitrile; five hundred micrograms per liter (500 ugIL) for 
2,4-dinitrophenol and for 2-methyl-4, 6-dinitrophenol; and one 
milligram per liter (1 mgIL) for antimony; 

c. Five (5) times the maximum concentration value reported for that 
pollutant in the permit application in accordance with UAC R317-
8-3.4(7) or (10); or, 

d. The level established by the Director in accordance with UAC 
R317-8-4.2(6). 

2. That any activity has occurred or will occur which would result in any 
discharge, on a non-routine or infrequent basis, of a toxic pollutant which 
is not limited in the permit,ifthat discharge will exceed the highest ofthe 
following "notification levels": 

a. Five hundred micrograms per liter (500 ugIL); 

b. One milligram per liter (1 mgIL) for antimony: 

c. Ten (10) times the maximum concentration value reported for 
that pollutant in the permit application in accordance with UAC 
R317-8-3.4(9); or, 

d. The level established by the Director in accordance with UAC 
R317-8-4.2(6). 

K. Industrial Pretreatment. Any wastewaters discharged to the sanitary sewer, either 
as a direct discharge or as a hauled waste, are subject to Federal, State and local 
pretreatment regulations. Pursuant to Section 307 of The Water Quality Act of 
J 987, the permittee shall comply with all applicable federal Ge r AT ED 
Regulations promulgated at 40 CFR 403, the State Pretreatmen 
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UAC R317-8-8, and any specific local discharge limitations developed by the 
Publicly Owned Treatment Works (pOTW) accepting the wastewaters. 

In addition, in accordance with 40 CFR 403. 12(P)(l), the permittee must notify 
the POTW, the EPA Regional Waste Management Director, and the State 
hazardous waste authorities, in writing, if they discharge any substance into a 
POTW which if otherwise disposed of would be considered a hazardous waste 
under 40 CFR 261. This notification must include the name of the hazardous 
waste, the EPA hazardous waste number, and the type of discharge (continuous or 
batch). 

INCORPORATED 
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A. Planned Changes. The permittee shall give notice to the Director as soon as possible of 
any planned physical alterations or additions to the permitted facility. Notice is required 
only when the alteration or addition could significantly change the nature or increase the 
quantity of pollutants discharged. This notification applies to pollutants which are not 
subject to effluent limitations in the permit. In addition, ifthere are any planned 
substantial changes to the permittee's existing sludge facilities or their manner of operation 
or to current sludge management practices of storage and disposal, the permittee shall give 
notice to the Director of any planned changes at least 30 days prior to their 
implementation. 

B. Anticipated Noncompliance. The permittee shall give advance notice to the Director of 
any planned changes in the permitted facility or activity which may result in 
noncompliance with permit requirements. 

C. Permit Actions. This permit may be modified, revoked and reissued, or terminated for 
cause. The filing of a request by the permittee for a permit modification, revocation and 
reissuance, or termination, or a notification of planned changes or anticipated 
noncompliance, does not stay any permit condition. 

D. Duty to Reapply. Ifthe permittee wishes to continue an activity regulated by this permit 
after the expiration date of this permit, the permittee shall apply for and obtain a new 
permit. The application shall be submitted at least 180 days before the expiration date of 
this permit. 

E. Duty to Provide Information. The permittee shall furnish to the Director, within a 
reasonable time, any information which the Director may request to determine whether 
cause exists for modifying, revoking and reissuing, or terminating this permit, or to 
determine compliance with this permit. The permittee shall also furnish to the Director, 
upon request, copies of records required to be kept by this permit. 

F. Other Information. When the permittee becomes aware that it failed to submit any 
relevant facts in a permit application, or submitted incorrect information iil a permit 
application or any report to the Director, it shall promptly submit such facts or 
information. 

G. Signatory Reguirements. All applications, reports or information submitted to the 
Director shall be signed and certified. 

l . All permit applications shall be signed by either a principal executive officer or 
ranking elected official 

2. All reports required by the permit and other information requested by the Director 
shall be signed by a person described above or by a duly authorized representative 
ofthat person. A person is a duly authorized representative only CORPO ATED 
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a. The authorization is made in writing by a person described above and 
submitted to the Director, and, 

b. The authorization specifies either an individual or a position having 
responsibility for the overall opemtion of the regulated facility, such as 
the position of plant manager, superintendent, position of equivalent 
responsibility, or an individual or position having overall responsibility 
for environmental matters. (A duly authorized representative may thus be 
either a named individual or any individual occupying a named position;) 

3. Changes to authorization. [fan authorization under paragraph IV.G.2 is no longer 
accurate because a different individual or position has responsibility for the 
overall operation of the facility, a new authorization satisfying the requirements of 
paragraph IV.G.2 must be submitted to the Director prior to or together with any 
reports, information, or applications to be signed by an authorized representative. 

4. Certification. Any person signing a document under this section shall make the 
following certification: 

"I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted, Based on my 
inquiry of the person or persons who manage the system, or those 
persons directly responsible for gathering the 'information, the 
information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties 
for submitting false information, including the possibility offme and 
imprisonment for knowing violations." 

Penalties for Falsification of Reports. The Act provides that any person who kflowingly 
makes any false statement, representation, or certification in any record or other document 
submitted or required to be maintained under this permit, including monitoring reports or 
reports of compliance or noncompliance shall, upon conviction be punished by a fine of 
not more than $10,000.00 per violation, or by imprisonment for not more than six months 
per violation, or by both. 

Availability of Reports. Except for data determined to be confidential under UAC R317-
8-3.2, all reports prepared in accordance with the terms of this permit shall be available for 
public inspection at the office of Director. As required by the Act, permit applications, 
permits and effluent data shall not be considered confidential 

Oil and Hazardous Substance Liability. Nothing in this permit shall be construed to preclude 
the permittee of any legal action or relieve the permittee from any responsibilities, liabilities, 
or penalties to which the permittee is or may be subject under the Act. 

Property Rights. The issuance of this permit does not convey any pr~ ~ 
sort, or any exclusive privileges, nor does it authorize any injury to private property or any 
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invasion of personal rights, nor any infringement of federal, state or locallllws or 
regulations. 

L. Severability. The provisions ofthis permit are severable, and if any provisions of this 
permit, or the application of any provision of this permit to any circumstance, is held 
inva'lid, the application of such provision to other circumstances, and the remainder of this 
permitr shall not be affected thereby. 

M. Transfers. This permit may be automatically transferred to a new permittee if: 

1. The current permittee notifies the Director at least 20 days in advance of the 
proposed transfer date; 

2. The notice includes a written agreement between the existing and new permittees 
containing a specific date for transfer of permit responsibility, coverage, and 
liability between them; and, 

3. The Director does not notify the existing permittee and the proposed new 
permitte¢ of his or her intent to modify, or revoke and reissue the permit. If this 
notice is not received, the transfer is effective on the date specified in the 
agreement mentioned in paragraph 2 above. 

N. State Laws. Nothing in this permit shall be .construed to preclude the institu.tion of any 
legal action or relieve the permittee from any responsibilities, liabilities, or penalties 
established pursuant to any applicable state law or regulation under authority preserved by 
UCA J9-5~1l7. 

O. Water Quality-Reopener Provision. This permit may be reopened and modified 
(following proper administrative procedures) to include the appropriate effluent limitations 
and compliance schedule, if necessary, if one or more of the following events occurs: 

P. 

DWQ-20 14-0.15862 

1. Water Quality Standards for the receiving water(s) to which the permittee 
discharges are modified in such a manner as to require different effluent limits 
than contained in this permit. 

2. A final wasteload allocation is developed and approved by the State and/or EPA 
for incorporation in this permit. 

3. A revision to the current Water Quality Management Plan is approved and 
adopted which calls for different effluent limitations than contained in this pennit. 

Toxicity Limitation-Reopener Provision. This permit may be reopened and modified 
(following proper administrative procedures) to include whole effluent toxicity (WET) 
testing, a WET limitation, a compliance schedule, a compliance date, additional or 
modified numerical limitations, or any other conditions related to the control of toxicants 
if toxicity is detected during the life of this permit. lNCORPOnATED 
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Encroachment Permit 

By acceptance under the terms and conditions outlined in the Permit Application and any other terms 
or conditions hereby attached to this document, Carbon County does hereby allow: 

N Dave Spillman arne: Effective Date April 4, 2016 

Representing Dugout Canyon Mine 

Address P.O. Box 1029 Wellington, Utah 84542 

Telephone # 435-637-6360 Email Address 

The right to utilize the surface for commercial purposes, excavate in an or around or place structures 
into Carbon County system roads under the allowances granted in this Class 1 Permit under 
the authority of Ordnance #378, PASSED, ADOPTED, and ORDERED PUBLISHED the 16th day of 
November, 2005 by the CARBON COUNTY BOARD OF COMMISSIONERS. 

Signed U1~..eC'~ Date April 6, 2016 

This permit expires on: April 4, 2018 

\-1 

Acceptance by the Supervisor means once signed, undertaking by the Permittee is guaranteeing the completion of any improvements or 
construction proposed therein, in conformance to the specifications and terms set forth by the Supervisor and or contained in the 
application or additional attached documents. This permit creates an agreement that upon failure to do so, the County or other competent 
contractor assigned to do so by the County may complete the same to its satisfaction and charge the costs thereof to the Applicant. 

A Class 1 Encroachment means encroachments 011 County roadways by connections of residential driveways or private or other 
roadways, parking areas, or other structures affecting or altering the shoulder of the Existing County Roadway, or by installation of cattle 
guards. 

A Class 2 Encroachment means grading, construction, reconstruction, surfacing or resurfacing, alignment or realignment, excavation, 
boring or jetting, obstruction, removal of materials, vibroseising, Heavy Haulage, as defined in the ordinance or disproportionate use 
exceeding the normal function or use of County roads for commercial purposes, including extraordinary use 

A Class 3 Encroachment means excavating, boring, jetting, cutting of pavement or other disturbance by utilities within County road 
right-of-way for the purpose of installing, repairing or maintaining cables, pipelines, or other Utility structures buried within the roadway 
or right-of-way 

An annual Blanket Permit means an Encroachment Permit issued for a period of one calendar year, based upon a written plan, to 
Applicant (s) who, of necessity, may make numerous Encroachment Permits. The Annual Blanket Permit is designed to alleviate the 
necessity of securing a performance and completion bond for each Encroachment Permit. 

Applicant is required to supply Maps, plats or engineering drawings displaying the current locations in pertinent views of Utility lines 
within the County right-of-way to be affected by the proposed Encroachment and the proposed alignment of any new or replacement 
Lines or pipelines for which the Permit is requested. Applicant is also required to supply a waiver for all liability for damage to its Lines 
by the County or by other utilities whose existing Lines are located within the vicinity of the proposed new or replacement line 
Each Applicant, as a condition of the release of the bond is required to notifY blue stakes according to proper procedure, and provide 
acceptable g.p.s. location information to the Carbon County GIS department sufficient to maintain Utility and drainage mapping current. 
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Carbon County 
U IClh j GuIle 

Class 1 Encroachment Permit Application 
For use on encroachments on County roadways by connections of residential driveways or private or other 
roadways. parking areas, or other structures affecting or altering the shoulder orthe Existing County Roadway, or by 
installation of cattle guards. ~ c.2 
Application App"oved :0 No [!J Yes B). . e ~Al>plicatioJl Fec: No Fee 
All applications shall be accompanied by a non-refundab application fee in the amount set forth III the most current 
Fee Schedule. 
*If Refused, Reason for refusal: _________ __________ __ _ 

** Annual Blanket Permit: 0 No 0 Yes: Attach Writtell PI{III {lIIiI COllilit;on,\' Agreement 

Name: Dave Spillman Telephone # (435) 636-2872 

Address: P.O. Box 1029, Wellington, Utah 84542 

Business Representing: Dugout Canyon Mine Telephone # (435) 637-6360 

Address: P.O. Box 1029, Wellington, Utah 84542 

Location of the proposed Encroachment. (Please give address ifpossible GIS Coordinates are also 

bl f
• I d I . ) Dugout Canyon Road, 39° 36'45.25"N, 110° 36'33.98"W. accepta c or open an S ocatlOns : _ _ ____________________ _ 

Describe the proposed Encroachment: 

Please see attached letter for a description of the proposed project. 

Purpose: 

Dimensions of materials to be used: 

Will Begin: 2016 --------- Expect to be completed: 2017 
- -=-=, N"""'C=-O='=R-=P-=O:-=RAT E 0 

Doc Applicant pr0flO* to usc fungicide, pesticide. herbicide or any chemical or other road 
su rfacc treatment? LlJ No 0 Yes: (Applicant II'iII.mpp/y MSDS slleet witll application 'f?~\~o1Y1' 2017 
IIIltl, 11/(11l1fja('tllrer llppl/calioll reqlllrem ellt!i.) ..-" • 

Div. of Oil, Gas & Mininc), 



Type of treatment: 

Rate and Method of application: 

Supervisor remarks or additional information: (At1ach additional information if needed.) 

All fill material must be wet and compacted, 1ft. engineered 4" or 3" minus roadbase, capped with 6" of 
3/4 or 1" roadbase for approach must be minimum of 20ft. from edge of asphalt if at any time large 
equipment or heavy truck traffic use this approach aprons and approach must be paved with a 
minium of 6" hotmix asphalt must extend minimum of 20ft. in lenght from the edge of existing 
asphalt. Dugout Canyon Mine will aslo provide all signage for intersection and stop sign etc. Dugout 
will also install and maintain. 

Bond Requirement amount and copy: _S_e_B_A_tt_a_c_h_e_d ____________ _ _ 
"''''*Release Date: Upon Phase III Reclamation 

Liability Insurance Company: NaliDnal Uolon Fire , Lexington lnsunmte Company. Apollo Insurance 

Policy # GL 6576428 

(At1ach copy of the policy) 

Signed: xlJL~ Title: --.:..E..:...; ...... ;.;,3:rL:.::·'-4!..::;..,:..:<..:. .. ..:..·.:::~:!f-....::~-~.::.;"'I.="';.::;:"'j~::.!.,..-

Authorized Agent for:: _____ _____________ Date: __ 't.~/...;~;;.;)=-Jl.w/w~~--
I ) 

PLEASE READ; 
Once signed by Applicant and accepted by the Supervisor, the Applicant, now Permit1ee is guaranteeing the 
completion of any improvements or construction proposed therein, in conformance to the specifications set forth by 
the Supervisor and or contained in this application. This application creates an agreement that upon failure to do so, 
the County or other competent contractor assigned to do so \Jy the County may complete the same to its satisfaction 
and charge the costs thereof to the ApplicantIPermit1ee. 

·The Supervisor shall within ten (10) working days either grant the application or deny it. The Supervisor shall, 
when needed confer with Planning and Zoning and any other affected agencies during preliminary phases of the 
review of this application. Ifhe denies the application, he shall return it to the Applicant and set forth in writing his 
reasons for doing so. The Applicant may submit an amended application at any time thereafter 

.... An annual Blanket Permit means an Encroachment Permit issued for a period of one calendar year, based upon a 
wrillen plan, 10 Applicants who, of necessity, would othenvise need numerous Encroachment Permits. The Annual 
Blanket Permit is designed to alleviate the necessity of securing a performance and completion bond for each 
Encroachment Permit. 

• .. ·Each Applicant, as a condition of the release of the bond is required to notify blue stakes according to proper 
procedure, and provide acceptable g,p.s. location or center line illfonnation to the Carbon County GIS department 
sufficient to maintain Utility, roadway and drainage mapping current 

INCORPORATED 

Div. of Oil, Gas & Mininq 



IfIA I!!¥ Canyon Fuel "teaI,- Company, LLC 

February 25, 2016 

Carbon County Planning Department 
751 E 100 N Suite # 2600 
Price. UT 8450 I 

I~c: Carbon Count)· Encroachment Permit Application 

DcaI' Mr. Levangcr: 

Dugout Canyon Mine 

Canyon Fuel Company. LLC is looking to expand the Dugout Waste Rock Site located at the NE ~ 
<if the NE If.. of Sec lion 18. TI4S. R 12E. The site is located approximately 6.5 miles southwest or 
the Dugout Canyon Mine adjacent to the Carbon CounlY road accessing the mine. The currently 
approved Dugout Canyon Mine mining permit number is C1007/039. the MSHA ID number is 
1211-UT-09-0 1890-0 I. This expansion will require an additional sediment pond (Sedimentation 
Pond-2) and sediment pond access road (Sedimentation Pond-2 Access Road). Canyon Fuel 
Company is the CUITent land owner of the property where the refuse pile is constructed. 

A propel' sized culvert (UC-3) will be placed in the drainage ditch along the country road at the 
poinl the access road intersects the county road. A sign will be placed along the access road that will 
deline ownership and permit numbers for the sileo Access to the site upon completion will be 
controlled with a locked gate arrangement. Enclosed arc maps that show the location and layout of 
the proposed sedimentation pond-2 andsedimcntation pond-2 access road. 

The sedimentation pond-2 access road will be a temporary access road. This road will be 
appl"aximatcly 12 feet wide and will be constructed on compacted subsoil. The road will have a 
uniform grade 01'2% within the site. All temporary roads will be reclaimed and seeded with the 
permanent reclamation seed mix upon reclamation. The stol1n water rUl10lT and sedimentation 
conveyance system for the sedimentation ponds have been designed to safely convey site runoff as 
specified in the Utah Administrative Code Titles R645-30 1-742 and 751. 

The sedimentation pond-2 and sedimentation pOlld-2 access road will be within 100 feet of Car bOil 
County'S Dugout Canyon Road. Use of Car bOil County's DugoLit Canyon Road to access the Waste 
Rock Site Sediment pond access road will not require the county road to be relocated or closed. The 
approximate coordinates where the sedimentation pOlld-2 access road intersects the Carbon County, 
Dugollt Canyon Road are 39° 36·45.2S··N. 110° 36'33.98'·W. 

The proposed culvel1 will be placed in the drainage ditch to adequately convey lhe runoff frolll the 
Carbon County road bon'ow ditch Linder the new sedimentation pond-2 access road. This rulloffwil1 
ultimately discharge to the natural drainage under lhe county road. Specific design information [or 
the culvert is provided. 

DOGM rule R645-300-121.ISO addresses mining activity within 100 feet ofa public r 
way. Wl"iuen approval is required from the govemment agency that has jurisdiction 0 
road betore DOGM will approve the permit. 
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Approval is '.requested from Carbon County to use the Dugout Canyon Road to access the proposed 
a{;~~~~ t!J~d -and p,Ql\d. 

aest Regard$, 

>J~l-;IL-
David G. Spillman, P.R. 
Technical Service Manager 

l!ifCliiSUteS: Rc,f\is'rile L~!lojj: M,~" 

cC: K.Timon~ HliIscn iIJUl,B. Kli)$ 

INCORPORATED 

JUN 07 2017 

. f 0',\ Gas & Mining o IV. 0 , 



Canyon Fuel Company, LLC 
Dugout Canyon Mine 

CHAPTER 2 

SOILS 

2-i 

Refuse Pile Amendment 
April 2017 

tNCORPORATEO 

IH~! 07 LOri 
.;v-~ 

. f Oil Gas & Mining 
OIV.O l 



Canyon Fuel Company, LLC 
Dugout Canyon Mine 

TABLE OF CONTENTS 

Section 

Refuse Pile Amendment 
April 2017 

CHAPTER 2 ................ ..... .. ...... ..... .. .... .. ... ............ ..... ................................... .. ........................ 2-1 

SOILS ... .. ........ ...................................................... ................... ......... ...................................... 2-1 

210 INTRODUCTION .......... .......... .. .......... .......................... ........................ ...... .......... ....... 2-1 

220 ENVIRONMENTAL DESCRIPTION ... ................... ...................................................... 2-1 

221 Prime Farmland Investigation .. .................................................... ................... .. 2-1 

222 Soil Survey ..... ...................................... ....... .............................................. ... .. .. 2-2 

222.100 Soils Map ..... .. ...... ................................. ........................... .............. .. 2-2 

222.200 Soil Identification .. ........................................................................... 2-2 

222.300 Soil Description .... ... ... ... .................. ................................................. 2-3 

222.400 Soil Productivity ... ....................... .... ......................... .. ...... .. .............. 2-3 

223 Soil Characterization ................................................. ................................ ....... 2-4 

224 Substitute Topsoil ....... .. ........ ............................... .. ... ...................... ................. 2-4 

230 OPERATION PLAN ... .. .... .. .. ...... .. .............. ........... ... .................................................... 2-5 

231 General Requirements ... ............. ...................................................... ..... .......... 2-5 

231 .100 Removing and Storing Soil Methods ........................... ..................... 2-6 

231.200 Suitability of Topsoil Substitutes/Supplements ................ .. ..... .......... 2-6 

231.300 Testing of Topsoil Handling and Reclamation Procedures ...... ......... 2-7 

Regarding Revegetation .................................................................................. 2-7 

231.400 Construction, Modification, Use, and Maintenance of Topsoil ......... . 2-7 

Storage Piles ... ........... .... ......... ... ........... .... .... ....... .............. ........... .... ...... ....... . 2-7 

232 Topsoil and Subsoil Removal ............................................................. .... .......... 2-7 

232.100 Topsoil Removal and Segregation ....... .... ............... ......... .. .... .......... 2-7 

232.200 Poor Topsoil .......................... ... ........... .. ................................ ......... . 2-7 

232.300 Thin Topsoil ... ..................................... ... ................................. ......... 2-8 

232.400 

232.500 

Minor Disturbances Not Requiring Topsoil Removal .............. ....... .. . 2-8 

Subsoil Segregation ............... ... ....................................................... 2-8 

2-ii 
'NCORPORATED 

JUN 07 2017 

Div. of Oil, Gas & Mining 



) 

Canyon Fuel Company, LLC 
Dugout Canyon Mine 

Refuse Pile Amendment 
April 2017 

232.600 Timing .......... ....................................... .... ......................... .............. .. 2-8 

232.700 Topsoil and Subsoil Removal Under Adverse Conditions ... .... ..... ... . 2-8 

233 Topsoil Substitutes and Supplements .............................................................. 2-9 

233.100 Overburden Materials Supplementing and/or Replacing Topsoil ...... 2-9 

233.200 Suitability of Topsoil Substitutes and Supplements .......................... 2-9 

233.300 Physical and Chemical Analyses ................................................... 2-11 

233.400 Testing of Substitute Topsoil. ......................................................... 2-11 

234 Topsoil Storage ............ .................................................................................. 2-11 

234.100 Topsoil Stockpiling ............................... .. ........................................ 2-11 

234.200 Stockpiled Topsoil ......................................................................... 2-12 

234.300 Topsoil Stockpile Relocation .... , ..................................................... 2-13 

240 RECLAMATION PLAN ............ .................................................................................. 2-13 

241 General Requirements ................................................................ "" ."."."""" 2-14 

242 Soil Redistribution ........ ......................................... ......................................... 2-14 

242.100 Soil Redistribution Practices .......................................................... 2-14 

242.200 Regrading .................. ............. .. ............ .. .................... .. .... ....... .. .... 2-17 

242.300 Topsoil Redistribution on Impoundments and Roads ..................... 2-18 

243 Soil Nutrients and Amendments ........................... .. ........................................ 2-18 

244 Soil Stabilization .......... .................................................................................. 2-18 

244.100 Protection and Stabilization of Surface Areas ................................ 2-19 

244.200 Mulch Application ...... .............. ...................................................... 2-19 

244.300 Rills and Gullies ............................................................................. 2-19 

250 PERFORMANCE STANDARDS ................................................................................ 2-19 

251 Topsoil, Subsoil, and Topsoil Supplements Management .............................. 2-19 

252 Stockpiled Topsoil and Subsoil ...................................................................... 2-20 

REFERENCES: .................................................................................................................... 2-21 

2-iii INCORPORATED 

JUN 07 2017 

Div. of Oil, Gas & Mining 



) 

Canyon Fuel Company, LLC 
Dugout Canyon Mine 

LIST OF TABLES 

Refuse Pile Amendment 
April 2017 

Table 2-1 Soil Map Unit Features ... .. ............ ................. ............. .................................... . 2-22 

LIST OF PLATES 

RA Plate 2-1 Soils Map 
RA Plate 2-2 Soil Stockpiles (As Built) 

LIST OF ATTACHMENTS 

RA Attachment 2-1 Soils Report 
RA Attachment 2-2 Soil Volume Calculations 
RA Attachment 2-3 Soil Borrow Area 

2-iv 
INCORPORATED 

JUN 07 2017 

Div. of Oil, Gas & Mining 



Canyon Fuel Company, LLC 
Dugout Canyon Mine 

210 INTRODUCTION 

CHAPTER 2 

SOILS 

Refuse Pile Amendment 
April 2017 

This chapter and associated appendices address the data required for the refuse pile site for the 

Dugout Canyon Mine. The M&RP and this document contain pertinent information relating to 

identification, management, and reclamation activities associated with the soil resources present in 

the disturbed area of the Dugout Canyon Mine. The soil studies were conducted in accordance with 

the Utah Division of Oil, Gas, and Mining guidelines that were in effect at the time each study was 

conducted. The site specific soil survey conducted for this permit application was conducted in 

accordance with the standards set by the National Cooperative Soil Survey and analyzed according 

to Table 1 of the Division's "Guidelines for the Management of Topsoil and Overburden for 

Underground and Surface Coal Mining" (Leatherwood and Duce, 1988). 

220 ENVIRONMENTAL DESCRIPTION 

The site is located at an elevation of about 5,900 feet on a well-drained bench (pediment) composed of 

gravelly to stony alluvial deposits, which overlie the Mancos Shale formation. Pinyon-Juniper, 

sagebrush, and various grasses are the dominant vegetation in the area. Climatological information is 

provided in RA Attachment 7-3. 

221 Prime Farmland Investigation 

Refer to a letter included in RA Attachment 3-1, which states that the area of the Dugout Canyon 

Road cannot be considered as prime farmland and the refuse pile area is immediately adjacent to 

the road. 
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A description of the soils within the refuse pile area on an Order III soil survey level can be found in the 

SCS "Soil Survey of the Carbon County Area" (Jensen, 1988). A copy of the soil descriptions from 

the Order III survey has been included in Appendix S-5 of RA Attachment 2-1. Information pertaining 

to the soils associated with the construction of the sediment pond emergency spillway is included in 

RA Attachment 2-1. 

An Order I soil survey was conducted of the refuse pile site in September 1999. Descriptions of the 

site soils are derived from ten pit locations and twenty-two soil samples. Based on the soil descriptions 

and other site observations, thirteen soil map units have been identified. The map units are shown on 

RA Plate 2-1 and in RA Attachment 2-1. The locations of the soil test pits excavated during the survey 

are shown on Map SM-1, RA Attachment 2-1. 

222.200 Soil Identification 

Following is a list of the soils found in the general area of the storage area as mapped by the SCS 

(Jensen, 1988). 

Map 

Unit Soil Identification 

33 Gerst-Badland-Rubbleland complex, 15 to 50 percent slopes, 

48 Haverdad loam, 1 to 8 percent slopes, 

49 Haverdad loam, alkali, 0 to 3 percent slopes, 

50 Haverdad loam, moist, 1 to 5 percent slopes, 

66 Mivida gravelly fine sandy loam, 3 to 8 percent slopes 

113 Strych stony loam, 3 to 15 percent slopes. 

The SCS descriptions for the soils are included in Appendix S-5 of Attachment 2-1 INCORPORATED 
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The description of the soils is based on the following information: taxonomic classification, horizon 

name and depth, color, texture (percent sand, silt, and clay), consistence, structure, percent rock 

fragments and organic matter, saturation, pH, EC, SAR, and solubility of calcium, magnesium, 

and sodium. This information is included in the soil test pit logs in RA Attachment 2-1, Appendix 

S1 and the lab data sheets included in RA Attachment 2-1, Appendix S3 of this submittal. RA 

Table 2-1 presents a summary of the soil unit features. The description of soils outside the 

disturbed area boundary has been taken from the SCS (Jensen, 1988). 

The site has gravelly and cobbly soils of the Strych series over much of the area (Jensen, 1988). 

The project area is primarily disturbed with little evidence of natural soils in place. Original 

surface soils were stripped by previous site activities. Therefore, the natural soils are basically 

lacking except at the edges of the site and outside the disturbed area boundary. The remaining 

soil materials generally consist of coarse alluvium of varying thickness covering the Mancos 

Shale. In some places the shale is at or near the surface. 

222.400 Soil Productivity 

The data obtained from soil testing are provided in Appendix S3 of RA Attachment 2-1. A table 

showing depth and the number of samples taken from each backhoe pit location (Soil Pits DCW1 

through DCW10) can be found in Appendix S3. 

A summary of the soil testing results and ratings are provided below: 

PH - All samples rated good, with a range of 6.9 to 7.8. 

% Saturation - 17 samples rates good (25.1 to 45.3) and 5 samples rated fair (21.6 to 24.9). 

Electrical Conductivity - 17 samples rates good (0.038 to 1.93 umhos/cm) and 5 samples 

rated fair (2.12 to 4.68 umhos/cm). 
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Sodium Adsorption Ratio - 20 sampled rated good (0.56 to 3.71) and 2 samples rated fair 

(4.64 and 6.03). 

Texture - 12 samples rated good (loam and sandy clay loam) and 10 samples rated fair 

(clay loam and silty clay loam) 

Available Water Capacity - 6 samples rated good (0.11 to 0.14 inches per inch) and 16 

samples rated fair (0.05 to 0.10 inches per inch) 

Boron - All samples rated good (0.05 to 0.50 ppm) 

Selenium - All samples rated good (0.02 ppm or less) 

Acid/Base Potential- All samples rated good (90.0 to 282 0 T/1000 tons) 

Tests not used in the UDOGM rating criteria indicated low phosphorus, nitrogen, and sulfur levels. 

Calcium carbonate content is relatively high, with a range of 9.3 to 26.9 percent. Organic matter is 

low although there are pockets of woody materials in various sample locations. The soils were 

determined to be acceptable for use in site reclamation. 

A summary of the sediment pond spillway soil testing results and ratings for four samples are: pH 

- samples rated good, with a range of 7.5 to 7.6; % Saturation - samples rates good (26 to 35.4); 

Electrical Conductivity - samples rated good (0.40 to 0.58 umhos/cm); Sodium Adsorption Ratio -

samples rated good (0.53 to 1.05); Texture - samples rated good (sandy loam and sandy clay loam); 

Available Water Capacity - samples rated good; Boron - samples rated good (0.21 to 0.31 ppm); 

Selenium - samples rated good (less than 0.02 ppm) and Acid/Base Potential - All samples rated 

good (115 to 150 tl1 000 tons). 

223 Soil Characterization 

Daniel M. Larsen, Professional Soil Scientist, performed the soil survey described in this chapter and 

included as RA Attachment 2-1, in accordance with the standards of the National Cooperative Soil 

Survey. 

224 Substitute Topsoil 
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All soil resources to be removed from the refuse pile site qualify as growth media but not as topsoil. 

However, CFC may use selected overburden materials as a substitute or supplement to the salvaged 

soil. 

If necessary for reclamation of the refuse pile, substitute topsoil/growth medium will be salvaged from a 

borrow area approximately 3/4 mile southeast of the refuse pile. The borrow area is located on lands 

owned by the permittee (Portions of the E1/2 NE1/4 SW1/4, W1/2 SE1/4, Section 17, T14S R12E). 

The borrow area has sufficient soil, in addition to the soils previously salvaged or available for salvage 

at the refuse site to cover the refuse pile with 4 feet of material. Refer to Section 233 and RA 

Attachment 2-3 for additional information. 

Prior to salvaging soil to cover the waste at the refuse pile, 12- inches of soil will be salvaged from the 

borrow area to be used to reclaim the borrow area. This soil will be stockpiled in berms around the 

area to be salvaged. An additional 24 to 40 inches of soil will then be salvaged from the borrow area 

and transported to the refuse pile site to be used as cover over the waste in preparation for 

reclamation. 

At the borrow site the southwestern quarter will be salvaged first, followed by the northwestern 

quarter (SB1 thru SB5, Figure 2, RA Attachment 2-3). Only the quantity of soil necessary for 

reclamation will be removed from the borrow area, thus if sufficient substitute soil is available from 

these areas, the area containing sites SB6 thru SB9 shown on Figure 2 will remain intact and 

undisturbed. The soil salvage will be between gullies, the boundary of the borrow area on the 

southern, eastern and western edges are gullies as drawn on Figure 2, including a gully running 

through the middle of the borrow area site separating samples sites SB1 thru SB5 from sites SB6 

thru SB9 (Figure 2, RA Attachment 2-3). 

230 OPERATION PLAN 

231 General Requirements 
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The refuse pile area has been the site of activities since the early 1900's. At the time of the initial 

disturbances, topsoil was apparently not salvaged; however during the excavation of gravel in 1998 -

1999 some soil was salvaged. These salvaged soils will be included in the soil stockpiles for the 

refuse pile (RA Plate 5-1). The methods described for soil salvage herein will be followed when 

removing and storing soil resources currently in-place. 

Soil salvage will take place at the beginning of site use for all areas within the disturbed area 

boundary to be used immediately. The removal of salvaged soils will include all horizons (RA 

Plate 2-1). These materials will be stored in graded stockpiles and seeded to promote surface 

stabilization or utilized on site for contemporaneous reclamation. The seed mix to be used will 

be the interim seed mix described in Chapter 3, Section 341.200. At the time of the 1999 Soil 

and Geotechnical Surveys, the area designated a "L" in the soil survey was described as being 

a pile of gravel (on top of the soil), the gravel has since been removed from the site (2002). The 

soils available for salvage in area "L" are assumed to be similar to those in area "M". As 

recommended by the Division under R645-31 0-232.500 of the October 24,2002 Technical Analysis 

two piles have been created, one stockpile for topsoil and the second for subsoils. Areas D, E, F 

plus areas K and G designated on RA Plate 2-1 will be salvaged and placed in the topsoil pile. The 

majority of the salvaged topsoil come from the G and F soil units noted on the soils map. The 

remainder of the areas to be salvaged will be placed in the subsoil stockpile. Daniel M. Larsen, 

Professional Soil Scientist was on site during the salvage operations and determined in which pile the 

salvaged soils were placed. 

The operator will endeavor to remove and store as much soil as possible in the designated 

stockpiles, thereby maximizing the protection of the soil resources of the site. The salvaged soil 

will be treated in compliance with R614-201-234.300. 

231.200 

See Section 233.200. 

Suitability of Topsoil SUbstituteS/SUPPlements\NCORPORATEO 
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Testing of Topsoil Handling and Reclamation Procedures 
Regarding Revegetation 

See Sections 232 through 234 and Section 240. 

231.400 

See Section 234. 

Construction, Modification, Use, and Maintenance of Topsoil 
Storage Piles 

232 Topsoil and Subsoil Removal 

232.100 Topsoil Removal and Segregation 

Due to the disturbed nature of the site area, all available soil materials will be removed and stockpiled, 

since the soil resource is limited on the site (refer to Section 231.100). RA Plate 2-1 shows the areas 

of soils to be stripped and the approximate depth ranges for each soil. Supporting calculations are 

presented in RA Attachment 2-2. The estimate is based on an average of the recommendations of 

Mr. Larsen's soils report presented in RA Attachment 2-1. During the actual salvaging activities, 

efforts will be made to maximize the soil volume to be salvaged. 

A professional soil scientist will be on-site during soil salvage operations to monitor and supervise 

salvage activities for the purpose of maximizing soil salvage volumes, quantities and to determine 

medium to be left in place (Le. gravel, boulders). Should a professional soil scientist be unavailable, a 

professional with knowledge and experience in soil salvage (Le. UDOGM Soil Reclamation Specialist) 

will be used. This commitment also applies to soil salvage from the borrow area. 

232.200 Poor Topsoil 

The soils on the site have been classified as fair to good for sustaining vegetation. Therefore,t'fED 

avai lable soil materials will be removed and stockpi led. 'NCO pOR 
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Soil that is less than 6 inches thick will be removed with the immediately underlying 

unconsolidated materials and the mixture will be treated as salvageable soil. 

232.400 Minor Disturbances Not Requiring Topsoil Removal 

Small Structures. Soil will not be removed prior to construction that would result in only minor 

disturbances. Such construction activity includes work on small structures such as signs, fence 

lines, and etc. 

Vegetation. The operator will not remove soil for minor disturbances where such activity will 

destroy vegetation or cause erosion. 

232.500 Subsoil Segregation 

The soil horizons will be removed and stockpiled together during the construction of the site, as 

described in Section 234. 

232.600 Timing 

Soil removal will take place after all vegetation that could interfere with soil salvage has been 

removed. 

232.700 Topsoil and Subsoil Removal Under Adverse Conditions 

Due to the disturbed nature of the site, soil horizons will be removed together, except where 

natural conditions render operations hazardous or detrimental to soils outside the disturbed area. 

INCORPOHATED 
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Conventional Machines. In localities where steep grades, adverse terrains, severe rockiness, 

limited depth of soils, or other adverse conditions exist that render soil removal activities using 

conventional machines hazardous, soils will not be salvaged and stockpiled. 

Substitute Topsoil. Importing of substitute topsoil may be required depending upon the final 

height of the refuse pile, refer to Sections 224, 233 and 242. 

233 Topsoil Substitutes and Supplements 

233.100 Overburden Materials Supplementing and/or Replacing 
Topsoil 

Selected overburden materials may be used below the salvaged soils during reclamation 

operations, if sufficient soil materials are not available for the proposed reclamation activities. 

Where overburden materials are used, the operator commits to demonstrating to the Division 

prior to salvaged soil emplacement that the overburden materials are non-toxic, non-acid forming, 

and non-combustible. Refer to Section 536.200 discussion of waste sampling/testing. 

The mixing of coal waste and subsoil is discussed in Section 242 and RA Attachment 2-2. 

233.200 Suitability of Topsoil Substitutes and Supplements 

The description of the substitute topsoil from the borrow area is based on the following 

information: taxonomic classification, horizon name and depth, color, texture (percent sand, silt, 

and clay), consistence, structure, percent rock fragments and organic matter, saturation, pH, EC, 

SAR, and solubility of calcium, magnesium, and sodium. This information in the soil test pit logs 

and the lab data sheets are included in RA Attachment 2-3 of this submittal. 

The material from the borrow area will be available should there be a need for supplemental 

topsoil/growth medium to reclaim the refuse pile. The analysis of the soil test pit samples 

indicate that the physical and chemica l properties are comparable to the soils sal fl.,p,e RATED 
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refuse pile site. The substitute topsoil/growth medium will be left in place and be utilized only if 

needed for reclamation of the refuse pile site. 

The depth and number of samples taken from each backhoe pit location (Soil Pits SB1 through 

SB9) can be found in RA Attachment 2-3 on the laboratory soil analysis report. The soil pit 

locations are shown on Figure 2, RA Attachment 2-3. Photographs of the pits and borrow area 

are located in RA Attachment 2-3. 

A summary of the borrow area soil testing results and ratings are provided below: 

PH - Samples rated from mildly alkaline to moderately alkaline, with a range of 7.6 to 8.4. 

% Saturation - 42 samples rated good (25 to 46.4) and 1 sample in SB8 rated fair (23.8). 

Electrical Conductivity - 24 samples rates good (0.22 to 1.90 umhos/cm) and 14 

samples rated fair (2.12 to 4.83 umhos/cm) and 5 samples rated poor (5.39 to 12.2 

umhos/cm). 

Texture - 41 samples rated good (loam, sand loam and sandy clay loam) and 2 samples 

rated fair (silt loam and silty clay loam) 

Boron - 36 samples rated good (0.12 to 0.45 ppm), 7 samples rated fair (0.51 to 1.14 ppm) 

Selenium - 34 samples rated good (0.02 ppm or less), 9 samples rated fair (0.04 to 0.28) 

Acid/Base Potential - All samples rated good (124 to 197 T /1 000 tons). 

Borrow Area Soil Salvage Procedures - The soil borrow area will only be impacted during the 

short period during which the refuse pile is being reclaimed. The top 12-inches of soil from the 

borrow area will be removed/salvaged and placed as berms surrounding the salvage area. Once 

the salvage of soil to reclaim the waste rock site has been completed, the soil from the borrow 

area stored in the berms will be replaced, deep gouged, mulched and seeded. These activities 

should insure adequate revegetation potential at the borrow area. 

Refer to Section 224 for addition information about the borrow area. 
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Topsoil substitutes and supplements may be used for the refuse site area. The laboratory soil 

analysis report for the borrow area is included in RA Attachment 2-3. 

The rate of sampling for the overburden beneath the soil will be sampled as discussed in Section 

536.200. 

Certification of Reclamation Topsoil Suitability. The borrow area substitute topsoil was 

certified by an approved laboratory in accordance with at least one of the following: Soil 

Conservation Service published data and technical guides, state agricultural agency, Tennessee 

Valley Authority, BlM - USFS published data, physical and chemical analyses results, field-site 

trials, or greenhouse tests. 

233.400 Testing of Substitute Topsoil 

Only the substitute topsoil used in lieu of, or in conjunction with, on-site overburden and soil will be 

tested as described in Section 233.300. 

234 Topsoil Storage 

Soils salvaged from the site will be stockpiled on the site. Refer to Plates RA 5-1 and 7-1 for the 

stockpile location. 

234.100 Topsoil Stockpiling 

Soil removed will be stockpiled for later use in reclamation operations when it is impractical to 

promptly redistribute the materials on regraded areas. Refer to Plates RA 5-1 and 7-1 for the 

location of the soil storage area. Because the soil salvage quantities are estimated, the actual 

contours and corresponding cross-sections are approximate. The final soil stockpiles will be ED 
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reflected in the as-built drawings for the site. RA Plate 2-2 will reflect as-built drawings of the 

stockpiles soils. 

It is anticipated that the piles will be constructed in horizontal lifts of 1.5 to 2.0 feet. Tracked 

equipment will be used to reduce compaction. The stockpiles will be graded to a maximum slope of 

2:1, where space is available a slope of 3:1 and seeded to promote surface stabilization. The interim 

reclamation seed mix described in Chapter 3, Section 341.200 will be used for this purpose. 

The stockpiles will be kept isolated from the main area of the refuse site to protect the material from 

contaminants and unnecessary compaction that would interfere with vegetation. A sign will be 

installed on the stockpiles to identify topsoil storage areas and subsoil storage areas. The stockpiles 

will be protected from wind and water erosion by being revegetated with a quick growing vegetative 

cover (interim seed mix) and by installing berms around the stockpiles to help trap sediment coming 

off the stockpiles. The boulders designated in area "K" (RA Plate 2-1) will be stockpiled separately 

from the soils salvaged from the refuse site. The boulders will either be placed along the perimeter of 

the substitute topsoil pile, access road, on top of the subsoil pile or will be transported to the rock 

stockpile at the Dugout/Soldier Canyon Mine topsoil stockpile adjacent to the Soldier Canyon Road. 

234.200 Stockpiled Topsoil 

Stable Stockpile Site. Stockpiled materials will be placed on a stable site as described in 

Section 234.100. 

Protection from Contaminants and Compaction. Stockpiled soil will be protected from 

contaminants and unnecessary compaction. To protect the soil from contaminants and 

unnecessary compaction that could interfere with vegetation, the stockpiles will be isolated from 

the main refuse pile area (Section 234.100). A sign designating "topsoil" will be installed on the 

stockpile. 
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The stockpile will be constructed in such a manner as to allow equipment access around the base 

of the stockpiles for repair of the surfaces and diversion structures as needed. 

Furthermore, berms will be constructed around the stockpiles to further separate the soils from 

the materials stored on the site. The berm will be constructed as specified in Chapter 7. 

Wind and Water Erosion Protection. The stockpiles will be protected from wind and water 

erosion by prompt establishment and maintenance of a vegetative cover. Berms will be 

constructed around the stockpiles to help trap sediment runoff from the stockpiles. Refer to 

Section 242 .100 for additional protection information. 

Topsoil Redistribution. A limited quantity of stockpiled soil may be distributed on the refuse 

pile to determine the quantity of soil cover necessary to meet revegetation reclamation 

requirements. The remainder of the stockpiled soil will not be moved until redistributed during 

reclamation operations unless approved by the Division. 

234.300 Topsoil Stockpile Relocation 

Stockpiled soil in jeopardy of being detrimentally affected in terms of its quantity and quality by 

refuse pile operations may be temporarily redistributed upon approval by the Division and 

modification of this M&RP. 

Host Site. Soil relocation may occur provided that such action does not permanently adversely 

affect soil of the host site. 

Topsoil Suitability. Stockpiled soil relocation may occur provided the material is retained in a 

condition more suitable for redistribution than if stockpiled. INCO PO "ATED 
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Reclamation of the site (soil redistribution, amendments, and stabilization) is discussed in 

Sections 242, 243, and 244, respectively. 

242 Soil Redistribution 

242.100 Soil Redistribution Practices 

The stored soil will be redistributed after re-contouring of the site has occurred during reclamation 

activities. The refuse pile will be covered with a minimum depth of the following; 1 foot of equally 

blended coal waste and subsoil, approximately 2.6 feet of subsoil and approximately 0.4 feet of 

cover the refuse pile is 117,403 CY. 

Soil will be salvaged from the southern expansion from the soil map units Hand J. It is anticipated 

that the soil map unit H will have a soil salvage area of 0.73 acres. This will provide an average 

topsoil (A+B Horizons) salvage depth of 12 inches providing 3,533 CY and subsoil (C Horizons) 

salvage of 47 inches providing 13,948 CY. It is anticipated that the soil map unit J will have a soil 

salvage area of 2.5 acres with an average topsoil (A+B Horizons) salvage depth of 8 inches 

providing 8,066 CYand subsoil (C Horizons) salvage depth of 10 inches providing 10,152 CY. 

The topsoil salvaged from southern expansion will be used to provide contemporaneous 

reclamation and will provide additional soil to the current topsoil stockpiles. Topsoil will be salvaged 

Topsoil pile #3 will be added and stored in subsoil pile's #2 location. 

The subsoil extracted from southern expansion will be used to provide contemporaneous 

reclamation and will add additional soil to the current subsoil stockpile #1. The subsoil pile #2 will be 

used for contemporaneous reclamation. 

The contemporaneous reclamation will commence on the northeastern area of the refuse pile and 

will continue to the southern end of the pile as needed. See RA Plate 2-2 for mor 
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There are currently topsoil and subsoil stockpiles located in the northeastern and southwestern 

portions of the site. Aero-Graphics, Inc. surveys estimated the volume in each stockpile as: 

Topsoil Stockpile #1 volume =5,612CY (Existing) + 4,088CY (Phase 1/ Expansion) = 

9,700CY 

Topsoil Stockpile #2 volume = 2,937 CY (Existing) 

Topsoil Stockpile #3 volume = 4,426 CY (Phase II Expansion) 

Contemporaneous Reclamation Topsoil volume = 3,086 CY (Phase 1/ Expansion) 

Total Available Topsoil volume = 9,700 CY+2,937 CY+4,426 CY+3,086 CY = 20,149 CY 

Subsoil Stockpile #1 volume = 9,211 CY (Existing) + 2,920 CY (Phase II Expansion) = 

12,131 CY 

Contemporaneous Reclamation Subsoil volume = 2,753CY (Subsoil Pile #2) + 21,180 CY 

(Phase II Expansion) = 23,933 CY 

Total Available Subsoil volume = 12,131 CY+23,933 CY = 36,064 CY 

Total anticipated cover material available in the stockpiles or contemporaneously reclaimed is 

estimated to be 56,213 CY. 

To reduce the volume of imported cover material the bottom foot of cover material will be a blend of 

coal waste and subsoil. Equal portions of coal waste and subsoil will be used to create this 

blended cover material. Thus, the volume of available cover material may be increased by 14,675 

CY of subsoil (see RA Attachment 2-2) to a total of 70,888 CY. 

The total volume of material required to cover the pile minus the available cover material equals 

the volume of cover material to be imported = 117,403 - 70,888 = 46,515 CY (see RA Attachment 

2-2). 
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Vol. of coal waste blended with sub-soil to produce the first foot of cover = 14,675 CY 

Vol. of subsoil blended with coal waste to produce the first foot of cover = 14,675 CY 

Volume of subsoil and topsoil anticipated to cover the pile = 102,728 CY 

Volume of cover material to be imported from borrow site = 46,515 CY 

Soils will be handled when they are in a loose or friable condition. 

Contemporaneous Reclamation: In the future, the applicant may decide to demonstrate that two 

feet of cover material over the refuse pile is sufficient to meet reclamation standards for bond release. 

Additional information and clarification of the project will be provided at that time. An area on the refuse 

pile will receive reclamation treatments contemporaneously to justify the decrease of required cover 

soils from four feet to two feet for final reclamation. 

During the southern expansion, contemporaneous reclamation will occur on the northeastern potion of 

the refuse pile. A two feet cover test plot will be designated in this area. See RA Plate 2-2 for the 

location. 

Soil Thickness: The topsoil will be distributed to the disturbed areas illustrated on RA Plate 5-1 . 

Currently, it is planned that the refuse pile portion of the site be covered with approximately 48 

inches of soil. Based on the proposed pile configuration this will require about 117,403 CY of soil. 

The remainder of the site area, not used for refuse storage will be covered with approximately 6 

inches of substitute topsoil. Calculations of the soil cover volumes are presented in RA Attachment 

2-2. 
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Compaction. To prevent compaction of topsoil, soil-moving equipment will refrain from 

unnecessary operation over spread soil. Front-end-Ioaders and other wheel-mounted 

equipment may be used to transport and dump soil. However, to minimize compaction, only 

track-mounted equipment (e.g . bulldozers, trackhoes) will be used to spread the soil. The soil 

will be loosened prior to seeding as described in Section 341.200. 

Erosion. Care will be exercised to ensure the stability of soil on graded slopes to guard against 

erosion during and after soil application. Erosion control measures will include but not be limited 

to extreme surface roughening (also known as pocking and gouging). The addition of erosion 

control matting will be placed along the pile slopes as needed. A 10 foot wide terrace will be 

placed along the southern slope of the refuse pile at approximately 5,925 feet elevation with a 

10-foot variance to allow for adjustments to tie into disturbed ditches. The terrace will provide a 

means to convey runoff and aid in sediment control. 

242.200 Regrading 

Since the site has been disturbed by previous activities and will be used to permanently store coal 

mine waste, the area will not be returned to the original geometric configuration. Prior to soil 

redistribution, the disturbed area will be graded to meet the proposed final reclamation 

topography (RA Plate 5-2). 

The surface of the refuse pile will be left in a roughened state and in addition will be ripped prior to 

the application of soil. After the 1 sl lift of subsoil is placed, the surface of the refuse pile will be 

ripped again to a depth of approximately 12 inches in an effort to promote root penetration and to 

mix the top layer of the refuse with the subsoil. Refer to Section 341.200 for further discussion of 

roughening methods. 

The second type of surface consists of roads, perimeter ditches, etc. which may be compacted 

through their use. The surface will be ripped to a depth of approximately 1.5 to 2 feet with a 
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ripper-equipped tractor or other appropriate equipment where possible to reduce surface 

compaction, to assure soil adherence, and promote root penetration. Following the ripping of the 

soils and the application of stockpiled soils, extreme roughening techniques will be applied. A 

backhoe or trackhoe will be used to create microbasins with a minimum depth of 18" and the width 

of the bucket. Soil removed to form the microbasins will be dropped approximately 2 to 3 feet 

above the microbasin onto the soil surface. 

242.300 Topsoil Redistribution on Impoundments and Roads 

The sedimentation ponds and embankments will be breached and reclaimed with the other 

surface disturbed areas. Similarly, reclamation of abandoned roads will also follow the same 

technique as for other disturbed areas. 

243 Soil Nutrients and Amendments 

Soil nutrients and amendments may be applied to the redistributed soil as necessary, to establish 

the vegetative cover. The type and rate of application will be determined just prior to 

contemporaneous and final reclamation activities based on analyses of samples collected from 

the stockpiled soil materials. The soils will, at a minimum, be tested for pH, EC, total carbon, 

SAR, phosphorus, nitrate-nitrogen, and water holding capacity. 

In the event that the topsoil/subsoil piles are moved adjacent to the Dugout Canyon Road in 

conjunction with the pile expansion, organic matter will be incorporated into topsoil/subsoil piles 

when the soils are relocated. Vegetation growing on the piles was incorporated into the 

topsoil/subsoil piles as they were relocated. The future type and rate of application will be 

determined by the applicant and UDOGM reclamation specialists prior to moving the soils during 

reclamation activities. 

244 Soil Stabilization 
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244.100 Protection and Stabilization of Surface Areas 

Reclaimed areas will be stabilized to control erosion by application of one or combinations of a mulch, 

extreme surface roughening, or other appropriate methods. Rills and gullies will be regraded (Refer 

to Section 244.300). Seeding will be accomplished using BTCA methods suitable for reclamation. 

These methods may include, but not necessarily limited to: application of seeds, and mulch with a 

long fiber tackifier. Refer to Section 341.200 for a discussion of the seeding and the incorporation of 

straw/hay into the soil. Additional and more detailed discussions regarding soil protection during and 

after final reclamation can be found in Chapter 5 of this submittal. Methods of revegetation to be 

employed at final reclamation at this site are discussed in more detail in Chapter 3. 

244.200 Mulch Application 

Mulch will be applied as discussed previously in this chapter and for a further discussion of 

revegetation practices to be utilized, see Chapter 3 of the approved M&RP. 

244.300 Rills and Gullies 

Postmining Land Use and Revegetation. Rills and gullies that disrupt the postmining land use 

or reestablishment of vegetative cover will be regraded and seeded. CFC will fill, regrade, or 

otherwise stabilize any rills or gullies deeper than nine (9) inches that form in areas that have 

been regraded and soiled. The areas adjacent to any rills or gullies, which have been filled, 

regraded or otherwise stabilized, will be reseeded or stabilized accordingly. 

Water Quality. Rills and gullies that contribute to the degradation of stream quality will be 

regraded and be seeded. 

250 PERFORMANCE STANDARDS 

251 Topsoil, Subsoil, and Topsoil Supplements Management 
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Topsoil, subsoil, and topsoil supplements shall be managed as outlined in Sections 230 and 240. 

252 Stockpiled Topsoil and Subsoil 

All stockpiled topsoil and subsoil will be managed according to plans outlined in Sections 230 and 

240. 
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RA TABLE 2-1 

SOIL MAP UNIT FEATURES 

Map Unit Material Depth to 
Symbol Shale 

A Shale 0-6" 

B Gravelly Alluvium over Shale 20 - 40" 

C Gravelly to Stony Alluvium 40 - 100" 

D Non-gravelly Alluvium, some 40 - 100" 
wind blown material 

E Gravelly Alluvium, small amount 40 - 100" 
of refuse with coal on surface 

F Non-gravelly Alluvium (topsoil 40-100" 
storage) 

G Alluvium and woody materials 40 -100" 

H Relatively Non-gravelly 60-100" 
Alluvium (undisturbed) 

Cobbly and Gravelly Alluvium 40 - 100" 

J Gravelly to Stony Alluvium over 10 - 40" 
Shale 

K Boulders -* 

M Shale with thin layer of Gravelly 4-20" 
Alluvium 

*Refer to RA Plate 2-1 for description. 

Texture Rock Average 
Fragments (%) 

Clay loam, silty clay 5 - 15 
loam 

Loam, clay loam 20 - 60 

Loam, clay loam, 20 - 60 
sandy clay loam 

Loam, clay loam, 5 - 15 
sandy clay loam 

Clay loam, loam 15 - 45 

Clay loam, sandy clay 5 - 15 
loam 

Clay loam, sandy clay 15 - 30 
loam 

Loam, clay loam, 5 - 25 
sandy clay loam 

Sandy clay loam, clay 25 - 65 
loam 

Silty clay loam, clay 10 - 60 
loam, sandy clay loam 

Silty clay loam, sandy 5 - 40 
clay loam 
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EIS Environmental & Engineering Consulting 
31 North Main Street * Helper, Utah 84526 

Office - (435) 472-3814 * Toll free - (800) 641-2927 * Fax - (435) 472-8780 
eisec@preciscol1l.net * EISenviro.com 

Soil Salvage and Contemporaneous Reclamation of Dugout Waste Rock Site 

Scope of Work Phase II Expansion (Preliminary Draft) 

Step 1: Remove all pinyon pine, Utah juniper and large shrubs to be chipped and used as mulch 
on reclaimed areas. 

Step 2: Remove subsoil pile 3 and start reclamation of waste-rock pile. There are 2,753 cubic 
yards of subsoil material in this pile that will need to be moved to the north or east side of the 
waste-rock site pile. The bottom foot of cover material will be a blend of equal parts of subsoil 
and coal waste material, which will be sampled by a soil scientist to demonstrate to not be acidic 
or toxic forming, as specified in the Refuse Pile Amendment dated February 2017. The volumes 
of material to be moved are also summarized in this document. 

Step 3: Place subsoil over the blended material so 3.5 feet of material are on the east side of the 
waste rock site, including the blended material, and 1.5 feet of material are on the north end test 
area. 

Step 4: Prepare roadway into undisturbed area where waste water pond for sediment control is to 
be dug. Place waddles along roadway for water and sediment control. This roadway will also 
provide access for expansion area of soil removal. 

Step 5: Remove topsoil from pond and waste-rock pile expansion area. It is anticipated that the 
topsoil thickness is between 3 to 12 inches, on map unit H, in this area where slopes are less than 
5 percent. The steeper map unit J will have 3 to 8 inches of topsoil. These estimates are based 
on information in the USDA soil survey of the Carbon Area Utah and soil site visits made by 
Daniel M. Larsen and Leland Sasser between 1999 and 2017. Use this topsoil for reclamation of 
waste rock pile. Six inches of topsoil will be placed over the subsoil that was placed in step 3. 
Extra topsoil not used for reclamation will be placed in topsoil pile I, which is about 1,000 feet 
north of the removal area. 

Step 6: Topsoil pile 1 area will have an entrance area made on east side of the pile and current 
berm will be moved so that access can be made along east side to limit compaction of existing 
material as much as possible. 

Step 7: Remove subsoil from expansion area. Depth of subsoil will be maximized by have a soil 
scientist on site to determine the amount that can be salvaged. The subsoil will be used for 
contemporaneous reclamation and excess will be placed in existing subsoil pile. Access to this 
pile will be made along the east side of the existing pile. Compaction of the pile will be limited 
as possible. 
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Step 8: Remove topsoil pile on the west edge of expansion area near existing pond and use as 
needed for reclamation or move to existing topsoil piles. Boulders in this area will be moved and 
placed on stable sites in reclaimed area. 

Step 9: Trees will be chipped and the mulch will be placed on the reclaimed area. A soil 
scientist will be on site for topsoil and subsoil removal to maximise the amount of salvageable 
material. Simple field tests will be conducted to make sure this material is suitable while the 
process of salvaging the material is being done. 
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Reclamation Soil Thickness 
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The Refuse Pile is to be covered with 1 foot of equally blended coal waste and subsoil, 
approximately 2.6 feet of subsoil and approximately 0.4 feet of topsoil, to obtain a total depth of 
cover on the pile of 4 feet. The volumes of subsoil and topsoil needed to cover the pile are 
discussed below. 

Area covered by the refuse pile= 736,810 ft2 

To obtain the surface area to be covered by soil the above area must be adjusted to account for 
the 2: 1 slopes of the refuse pile. A 2: 1 slope increases the surface area by 11.8%. 

Slope area = 471,724 ft2 
Area of flatter space on top of the pile = 265,086 ft2 
Adjusted slope area= 1.118 x 471,724 ft2 = 527,387 ft2 
Adjusted surface area of the pile to be covered= 792,473 ft2 

The refuse pile will be covered with 4 feet of cover material. The cover material will consist of 
topsoil, subsoil, and a blend of coal waste and subsoil. 

The volume of material needed to cover the refuse pile= 117,403 CY 

Available Cover Material 

There are currently topsoil and subsoil stockpiles located in the northeastern and southwestern 
portions of the site. These stockpiles have been surrounded by a full containment berm. EarthFax 
Engineering Group, LLC estimated the volume in each stockpile. 

Topsoil Stockpile #1 volume =5,612CY (Existing) + 4,088CY (Phase II Expansion) = 9,700CY 

Topsoil Stockpile #2 volume = 2,937 CY (Existing) 

Topsoil Stockpile #3 volume = 4,426 CY (Phase II Expansion Addition) 

Contemporaneous Reclamation Topsoil volume = 3,086 CY (From Phase II Expansion) 

Total Available Topsoil volume = 9,700 CY+2,937 CY+4,426 CY+3,086 CY = 20,149 CY 

1 
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Subsoil Stockpile #1 volume = 9,211 CY (Existing) + 2,920 CY (Phase II Expansion) = 12,131 CY 

Contemporaneous Reclamation Subsoil volume = 2,753CY (Subsoil Pile #2) + 21,180 CY (From 

Phase II Expansion) = 23,933 CY 

Total Available Subsoil volume = 12,131 CY+23,933 CY = 36,064 CY 

Total cover material anticipated to be placed in the new stockpiles or contemporaneously 
reclaimed = 56,213 CY. 

To reduce the volume of imported cover material the bottom foot of cover material will be a blend 
of coal waste and subsoil. Equal portions of coal waste and subsoil will be used to create this 
blended cover material. Thus, the volume of available cover material may be increased by 14,675 
CY (792,473 ft2 x 0.5 ft. 127 ft3/CY) to a total of 70,888 CY. 

The mixing of coal waste and subsoil, to produce the first foot of cover for the refuse pile, will 
occur only if the coal waste has been demonstrated through sampling and analysis to not be acid 
or toxic forming. Otherwise the entire 4 feet of cover material will be composed of subsoil and 
topsoil. 

Volume of cover material needing to be imported= 117,403 - 70,888 = 46,515 CY 

Summary of Volumes 

Volume of material needed to obtain 4 feet of cover= 117,403 CY 
Total cover material available at the site= 56,213 CY 
Vol. of coal waste blended with sub-soil to produce the first foot of cover= 14,675 CY 
Vol. of subsoil blended with coal waste to produce the first foot of cover= 14,675 CY 
Volume of subsoil and topsoil needed to cover the pile= 102,728 CY 
Volume of cover material to be imported from borrow site= 46,515 CY 

SoillWaste Rock Mixing Procedure 

Depending on conditions there are many ways that the imported soil and coal waste can be 
effectively mixed. Examples of methods that may be used are: 

1. Mixing with a tractor mounted tiller or similar equipment. On flatter areas of the 
pile a 6-inch layer of soil will be spread on the surface and then tilled with the 
coal waste to a depth of 12-inches. This tilled material may be left in place and 
the additional 3-feet of soil placed on top or the mixed material may be pushed TE D 
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2. Mixing with an excavator or front end loader. Equal amounts of soil and coal 
waste will be dumped on the surface of the pile and mixed together using an 
excavator or front end loader. A dozer will then push the mixture onto the surface 
of the pile in a 12-inch layer; 

3. Loading equal amounts of coal waste and soil into a dump truck. Trucks hauling 
soil to the site can be loaded with an equal amount of coal waste. Mixing will 
occur as the material is being loaded as well as when the load is dumped. 

Additional mixing will occur when the mixture is pushed out over the pile by a 
dozer; and 

4. Mixing with a dozer. A 6-inch layer of soil can be spread on the surface of the 
pile and then a dozer will push the soil and 6-inches of coal waste into a pile. The 
rolling action of the material in front of the dozer blade will mix the soil and coal 
waste. Additional mixing will occur as the material is pushed back out in a 12-
inch layer; 

INCORPORATED 
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Bareroot Seedlings (200 each per acre) 

Shadscale* 

Black Sagebrush* 

TOTAL 
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400 per acre 

* If available, otherwise substitutions or deletions will be made at the time of reclamation as 

determined jOintly by UDOGM and the permittee. 

*Minimum stocking and planting arrangements will be determined in accordance with regulations 

prior to reclamation and revegetation of the Waste Rock site. 

Pinyon/ Juniper seed/seedlings have not been included in the seed mix or planting plan, but will 

be allowed to invade the area naturally. 

Borrow Area - the Final Reclamation Seed Mix listed above will be planted at the borrow area, 

with the following exclusions, Palmer Penstemon, Shadscale seeds and no bareroot seedlings. 

Method Used for Planting and Seeding. The refuse pile site will be permanently reclaimed 

section-by-section. Refer to Chapter 5, Sections 536 and 540 for a discussion of the sequence 

of the construction and contemporaneous reclamation of the refuse pile. 

The area will be graded to final contours, and then ripped to relieve compaction. Ripping will be 

completed to a maximum depth of approximately 2 feet. Final ripping depths will be determined 

by the materials being ripped, to prevent incorporation of less desirable soil/rock into more 

productive materials. 

Following ripping , stockpiled soil will be applied to the ripped surface and left in an extreme 

roughened state(pocked and gouged). Prior to seeding, one ton per acre of certified noxious 

weed free hay will be incorporated into the surface soils to assist in the reduction of wind and 

water erosion and provide organic matter. Except as noted all areas will be seeded the same. ORATED 
INCQRP , 
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Soil samples will be collected and sent to the laboratory for analysis to determine if amendments 

are necessary. Soil nutrients are discussed further in Section 243. Nutrients will be applied in a 

single application. On slopes greater than 3:1, the rough, disturbed surface will be treated by 

traversing a dozer perpendicular to the slope contour to incorporate the nutrients. 

All seeds will be broadcast and/or incorporated with a small amount of mulch and applied by 

hydroseeding equipment. Hydroseeding will be accomplished in two applications, the first being 

the application of the seed to the soil and the second an application of mulch and tackifier on top 

of the seed. 

Since warm season grasses and cool season grasses are both being planted during the 

reclamation of the refuse pile area, seeding for final reclamation will be split, warm season 

grasses will be applied with hydroseeding equipment as described above. Cool season grasses 

will be broadcast in the late Fall without mulch or tackifier (Personal communication Jerriann 

Ernstsen, UDOGM, December 20, 2002). Refer to Section 354 for the timing for the seeding. 

Mulching Techniques. Following warm season seeding, the seeded areas will be mulched 

with an organic mulching material. Organic mulch will be applied at the rate of 2000 pounds per 

acre and anchored with a tackifier. 

Irrigation, Pest and Disease Control. No irrigation is planned and pesticides will not be used 

unless previously approved by the Division. 

Measures Proposed for Revegetation Success. Refer to Section 356 and the approved 

M&RP. 

341.300 Greenhouse Studies, Field Trials or Other Equivalent Studies 
Refer to the approved M&RP. Refer to Section 242 for information pertaining to a study of 

contemporaneous reclamation treatments used to provide justification for the reduction of cover 

necessary to comply with regulation R645-301-553.252. INCORPORATED 
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Refer to the approved M&RP. There are no water sources within the refuse pile permitted area 

to support fish . 

342.100 Enhancement Measures 

No enhancements are planned other than those described in the approved M&RP. 

342.200 Plants Used for Wildlife Habitat 

Refer to the approved M&RP. 

Nutritional Value. The nutritional value will be consistent with that of vegetation in the 

surrounding areas. 

Cover. The goal is to establish plant species, which will provide sufficient cover for the wildlife 

of the area. Refer to the approved M&RP. There are no water sources within the refuse pile 

) permitted area to support fish. 

Ability to Support and Enhance. Refer to the approved M&RP. 

342.300 Cropland 

Cropland is not a postmining land use. 

342.400 Residential, Public Service and Industrial Land Use 

No residential, industrial or public service use is planned at the present time. 

INCORPORATED 
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350 PERFORMANCE STANDARDS 

351 General Requirements 
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CFC commits to conduct all operations in accordance with the plans submitted in Sections 

R645-301-330 through R645-301-340 of the permit application. 

352 Contemporaneous Reclamation 

Reclamation activities prior to final reclamation will, to the extent feasible, be performed 

contemporaneously with refuse storage operations. Contemporaneous reclamation will commence on 

the northeastern portion of the refuse pile and proceed to the south until final reclamation is achieved. 

See section 242.100 for more details. The soil storage area will receive interim seeding following the 

completion of soil stockpiling. The pile will be covered with soil and seeded with the final vegetation 

seed mix. 

A portion of the refuse pile will receive contemporaneous reclamation, the purpose will be to provide 

justification for the reduction of cover necessary to comply with regulation R645-301-553.252. 

353 Revegetation: General Requirements 

A vegetative cover will be established on all reclaimed areas to allow for the designated 

postmining land use of wildlife habitat and livestock grazing. Refer to Section 411 and the 

approved M&RP for additional information. 

353.100 Vegetative Cover 

The seed mix proposed for revegetation is intended to provide vegetative cover that will be diverse, 

effective, and permanent. The seed mixture was selected with respect to the climate, poten ~ C 
seedbed quality, erosion control, drought tolerance, and the mixture's ability for quic ORPORATED 

establishment and spreading. JUN 07 2017 
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510 INTRODUCTION 

CHAPTER 5 

ENGINEERING 
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February 2017 

This chapter provides a discussion of general engineering aspects, an operation plan, a reclamation 

plan, design criteria, and performance standards related to the refuse pile. The activities associated 

with the construction and reclamation of the refuse pile will be designed, located, constructed, 

maintained, and reclaimed in accordance with the operation and reclamation plans. 

511 General Requirements 

This permit application includes descriptions of the proposed refuse pile area construction, 

maintenance, and reclamation operations together with the appropriate maps, plans, and cross 

sections. Potential environmental impacts as well as methods and calculations utilized to 

achieve compliance with the design criteria are also presented. 

512 Certification 

Where required by the regulations, cross sections and maps in this permit application have been 

prepared by or under the direction of, and certified by, qualified registered professional engineers, 

geologist or land surveyors. As appropriate, these persons were assisted by experts in the fields of 

hydrology, geology, biology, etc. 

512.100 Cross Sections and Maps 

The configuration of the refuse pile and cross sections through the pile are provided on RA Plates 

5-1, 5-1A and 5-1 B of this submittal. An as-built map of the refuse pile topography (Olympus 

Aerial Survey, May 2003) is included in RA Attachment 5-5. 

INCORPORATED 
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512.200 Plans and Engineering Designs 

All plans and engineering designs presented in this submittal were prepared by or under the 

direction of and certified by a qualified registered professional engineer. 

Excess Spoil. No excess spoil will be generated from the refuse pile area. 

Durable Rock Fills. No durable rock fills will exist in the refuse pile area. 

Coal Mine Waste. If coal mine waste is generated by the Dugout Canyon Mine, it will be placed 

in the refuse pile site. 

Impoundments. A sedimentation pond impoundment was built in the refuse pile area and an 

additional sedimentation pond impoundment will be constructed as the pile expands (see Section 

732). 

Primary Roads. The access road to the refuse pile and the temporary road to construct the 

refuse pile are classified as primary roads. 

Chapter 1 Variance From Approximate Original Contour. CFC does not request a variance 

from the approximate original contour requirements of the regulations for this site. The proposed 

configuration of the site will comply with the post-mining land use and blend into the surrounding 

area. 

513 Compliance with MSHA Regulations and MSHA Approvals 

513.100 Coal Processing Waste Dams and Embankments 

No coal processing waste dams or embankments will exist within the permit area. 

513.200 Impoundments and Sedimentation Ponds 

INCORPORATED 
No impoundments or sedimentation ponds in the permit area meet the size criteria of 30 CFR 
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513.300 Underground Development Waste, Coal Processing Waste, 

and Excess Spoil 

If underground development waste is generated by the Dugout Canyon Mine, it will be stored at 

the refuse pile site. Coal processing waste will be stored at the refuse pile site. No excess spoil 

will be generated or stored within this area. 

513.400 Refuse Piles 

Coal mine waste or underground development waste generated by the Dugout Canyon Mine, will 

be stored at the refuse pile site. The design of the pile will meet the requirements of MSHA, 30 

CFR 77.124 and 30 CFR 77.215 in accordance with Section 536.900. 

513.500 Underground Openings to the Surface 

No underground openings will be present in this area. 

513.600 Discharges to Underground Mines 

No discharges to underground mines will occur in this area. 

513.700 Surface Coal Mining and Reclamation Activities 

No surface coal mining and reclamation activities will occur in this area. 

513.800 Coal Mine Waste Fires 

t ATED 
If any coal mine waste fires occur within the permit area, these will be reported 1 
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MSHA and the Division. Immediate remedial action will be taken as deemed necessary by CFC 

to protect public health and safety as well as the environment. Following initial remedial efforts, a 

long-term plan will be formulated in discussion with MSHA and the Division to extinguish any 

existing fires and prevent future fires. 

CFC will utilize a program of prevention and suppression to minimize the potential for coal mine 

waste fires. An ongoing educational program will emphasize the need for attention to fire 

prevention. Suppression will occur by separating smoldering material and compacting the 

adjacent material (to minimize oxygen content in the adjacent material). The burning material will 

then be extinguished using appropriate methods (see Section 528.300 of the approved M&RP and 

Section 536.200 of this amendment). No burning mine waste will be removed from the refuse pile 

area without a removal plan approved by the Division. 

514 Inspections 

514.100 Excess Spoil 

Excess spoil will not be stored in this area. 

514.200 Refuse Piles 

Quarterly inspections will be made of the refuse pile area (see RA Plate 5-1). These inspections will 

be performed by a professional engineer or a specialist experienced in the construction of similar 

earth and waste structures. CFC will provide copies of the certified reports to the Division in the 

annual report. The report will discuss any appearances of instability, structural weakness, or other 

hazardous conditions. A copy of this report will be maintained at the mine site. 

An MSHA permit was obtained before any refuse was placed in the pile area. All activities 

performed at this site will be in accordance with the applicable MSHA permit. 

INCORPORATED 
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Regular inspections were made during construction of the sedimentation ponds as well as upon 

completion of construction. These inspections were made by or under the direction of a registered 

professional engineer experienced in the construction of similar earth and water structures. 

Quarterly inspections of the sedimentation ponds will continue until removal of the structure or 

release of the performance bond. An annual certified report of inspection will be prepared by a 

qualified registered professional engineer and submitted to the Division in the annual report. The 

report will discuss any appearances of instability, structural weakness or other hazardous 

conditions, depth and elevation of any impounded waters, existing storage capacity, and existing 

or required monitoring procedures and instrumentation, and any other aspects of the structure 

affecting stability. A copy of this report will be maintained at the mine site. 

No impoundments are anticipated within the permit area that are subject to 30 CFR 77.216. 

515 Reporting and Emergency Procedures 

515.100 Slides 

If a slide occurs within the refuse pile area that may have a potential adverse effect on the public, 

property, health, safety, or the environment, CFC will notify the Division following discovery of the 

slide and will comply with any remedial measures required by the Division. 

515.200 Impoundment Hazards 

If any examination or inspection of an impoundment discloses that a potential hazard is associated 

with that impoundment that may have an adverse effect on the public, property, health, safety, or 

the environment, the person who examined the impoundment will promptly inform the Division of 

the finding and of the emergency procedures formulated for public protection and remedial action. 

If adequate procedures cannot be formulated or implemented, the Division will be n ' e . RPORATED 
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Prior to a temporary cessation of operations within the permit area that will last for a period of 30 

days or more or as soon as it is known that a temporary cessation will extend beyond 30 days, 

CFC will submit to the Division a notice of intention to cease or abandon operations. This notice 

will include the following: 

A statement of the number of surface acres affected by mining operations in the 

permit area prior to cessation of operations, 

A discussion of the extent and kind of reclamation activities which will have been 

accomplished prior to cessation of operations, and 

An identification of the backfilling, regrading, revegetation, environmental monitoring, and 

water treatment activities that will continue during the temporary cessation. 

During the temporary cessation, CFC will secure surface facilities in areas in which there are no 

current operations but where future operations are to be resumed under an approved permit. 

5-520 OPERATION PLAN 

521 General 

521.100 Cross Sections and Maps 

Existing Surface and Subsurface Facilities and Features. No buildings are located in and within 

1000 feet of the refuse pile area. No surface or subsurface features are within, passing through or 

passing over the refuse pile area. An existing county road bypasses the area. The county road 

lies on land either owned by the State of Utah, the United States of America, or ~Ni e RATED 
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Landowner, Right-of-Entry, and Public Interest. CFC is the current land owner of the property 

where the refuse pile is built. It is located adjacent to the county road to Dugout Canyon. Public 

access will be limited to the site by construction of a suitable fence and gate. The contiguous surface 

owners are the United States of America and Canyon Fuel Company, LLC (See RA Figure 1-1B of 

this submittal). The contiguous subsurface owner is the United States of America (See RA Figure 1-

1 B of this submittal). 

Mining Sequence and Planned. This does not apply to this site (see Section 525). 

Land Surface Configuration. Surface contours of undisturbed areas within the storage area 

are provided on RA Plate 5-1 of this submittal. The initial segment of the refuse pile was 

constructed in a gravel pit. The first four (4) feet of refuse material was used to fill a pit and bring 

it to grade. The remainder of the refuse material will be placed above grade and reach a total 

pile elevation of 5996 feet. This elevation is approximately sixty (60) feet above the base of the 

original refuse pile but, will be nearly one hundred and thirty (130) feet above the base of the 

southeastern Phase II expansion as provided on RA Plate 5-1 of this submittal. As shown on RA 

Plate 1-1, the hills surrounding the site range in elevation from 5887 to 6283 feet, therefore the 

maximum reclaimed elevation of the refuse pile at 5960 feet will blend with the surrounding area. 

Surface Facilities. The surface facilities associated with the refuse pile site include: the refuse pile, 

temporary material/snow storage areas, soil stockpiles, access roads, sedimentation ponds, and 

drainage control structures. Facilities are shown or mentioned on RA Plate 5-1. Detailed 

information on sedimentation ponds and drainage facilities is presented in Chapter 7 of this 

submittal. Cross sections of the refuse storage pile(s) are provided on RA Plate 5-1A and 5-1 B. 

Transportation Facilities. A permanent road is not anticipated to be constructed, used, or 

maintained by CFC in the storage area. During construction of the pile, temporary access roads 

will be constructed and maintained. The temporary roads will be reclaimed and seeded with the 

permanent reclamation seed mix (Section 341.200 of this amendment). Refer to RA Attachment 

5-6 for drawings of the paved access road. 

5-7 
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Mine and Permit Identification Signs. A mine and permit identification sign will be displayed 

at the refuse pile site. This sign will be a design that can be easily seen and read, will be made 

of durable material, will conform to local regulations, and will be maintained until after the release 

of all bonds for the permit area. The sign will contain the following information: 

Mine name, 

Company name, 

Company address and telephone number, 

MSHA identification number, and 

Permanent program permit identification number as obtained from the Division. 

Peri meter Markers. The perimeter of all areas affected by surface operations were clearly marked 

before beginning mining activities. The markers will be a design that can be easily seen and will 

be made of durable material, will conform to local regulations, and will be maintained until after the 

release of all bonds for the permit area. 

Buffer Zone Markers. Stream buffer zone markers are not required for this area. 

Topsoil Markers. Markers will be placed on all soil stockpiles. These markers will be a design 

that can be easily seen and read, will be made of durable material, will conform to local regulations, 

and will be maintained until after the release of all bonds for the permit area. 

522 Coal Recovery 

No coal recovery will be performed at this site. 

523 Mining Methods 

No mining will be performed at this site. 

524 Blasting and Explosives INCORPORATED 
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525 Subsidence 

Refuse Pile Amendment 
February 2017 

No subsidence will occur in this area, because no underground coal mining will occur beneath the 

refuse pile site. Therefore, there will be no effects on the site from coal mining related subsidence. 

526 Mine Facilities 

526.100 Mine Structures and Facilities 

No buildings exist or are proposed at the refuse pile site; therefore, no existing buildings will be 

used in connection with or to facilitate this proposed coal mining and reclamation operation. 

526.200 Utility Installation and Support Facilities 

No utilities are to be installed at this site. 

527 Transportation Facilities 

527.100 Road Classification 

No permanent roads are to be built in association with the construction of the refuse pile. A 

temporary road will be used to access the site. The access road to the refuse pile and the 

temporary road to construct the refuse pile are classified as primary roads. Refer to Section 

521.100 of this amendment for additional detail. Two additional temporary roads will be 

constructed to access the sedimentation ponds. Refer to RA Plate 5-1. 

The existing road to access the site from the Dugout Canyon Road will be paved to provide all 

weather access to the site. The road will have a guard rail constructed to comply with engineering, 

UDOT and MSHA requirements. Refer to RA Attachment 5-6 for drawings of the road. RATED 
INCORPO "\ 
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The access road to the refuse pile site follows the alignment of an existing road shown on RA Plate 

7-1. The access road is approximately 840 feet long and will have paved surface approximately 20 

feet wide. The access road will have a maximum grade of 16% and an average grade of 10%. The 

road will gently slope towards UD-1 which drains to culvert UC-1(See cross-section RA Figure 5-2). 

The road does not cross any natural drainage. Culvert, UC-1, was installed at the intersection of the 

access road and the county road, to allow free flow of the runoff in the county road borrow ditch. 

Specific design information for the culvert is provided in RA Attachment 7-2. 

The temporary access road is shown on RA Plate 5-1. The road is approximately 20 feet wide 

and is constructed on compacted subsoil. The road will have an uniform grade of 2% within the 

(See cross-section RA Figure 5-2). The runoff from the road will flow into drainage ditches and 

then into the sediment pond. 

During operations, the access road and temporary access road will be maintained using a road 

grader and any other equipment which may be necessary to ensure compliance. Drainage 

ditches will be maintained to ensure proper functioning. 

Accidental spillage of coal mine waste during haulage from the mine site to the refuse pile will be 

minimized by not overloading the haulage trucks. Accidental spills, if they occur, will be cleaned 

up and transported to the refuse site, in a timely manner. 

If a catastrophic events causes damage to access roads, the rapid repair of the road/roads will 

begin as soon as practical following the catastrophic damage. 

528 Handling and Disposal of Coal, Excess Spoil, and Coal Mine Waste 

Coal mine waste and/or underground development waste materials generated at the Dugout Mine, 

will be transported to the refuse site and disposed of in a controlled manner in accordance with 

Section 536. Construction of the refuse pile will meet MSHA and DOGM requirements in 

accordance with the approved plan. INCORPORATED 
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Non-coal and hazardous wastes will not be disposed of in the refuse pile. They will be handled 

in accordance with the approved M&RP. 

529 Management of Mine Openings 

No mine openings will be built in the area. 

530 OPERATIONAL DESIGN CRITERIA AND PLANS 

531 General 

This section contains the general plans for the construction of the sediment control measures and 

general construction and maintenance of the refuse pile area. This site will be used by CFC to 

handle coal mine waste or underground development waste that may be generated by the Dugout 

Mine. Also, a portion of the site will be used as a temporary storage yard for mine materials and a 

place for disposal of excess snow from the Dugout Mine site. 

During operations, the runoff from the site area will be treated through the use of sediment controls 

such as diversion ditches and berms, a sediment ponds, and silt fences and/or straw bales. These 

structures will be constructed, to handle the site runoff, before the initial refuse is placed. 

532 Sediment Control 

Sediment-control measures for the site area are described in detail in Sections 732 and 742 of this 

submittal. Runoff-control structures at the refuse pile area have been designed to convey runoff in a 

non-erosive manner. Sediment yields in the permit area are minimized by, disturbing the smallest 

practicable area during the construction or modification of surface facilities and contemporaneously 

reclaiming areas suitable for such reclamation. 

533 Impoundments 

533.100 Slope Stability 

Two impoundments with embankments will be constructed, used, or maintained by CFC for the 

sedimentation ponds at the refuse pile site. These ponds are incised ponds with e elllt RATED 
r 

consisting of native materials. A slope-stability analysis was performed on the pond embankment 
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materials and is provided in RA Attachment 5-1. According to this analysis, the minimum safety 

factor for the Sedimentation Pond 1 embankment is 1.9 under static moist conditions. 

Furthermore, the analysis presented in RA Attachment 5-1 indicates that a minimum safety factor 

of 2.2 will exist for the Sedimentation Pond 1 embankment under conditions of rapid drawdown. 

The minimum safety factor for Sedimentation Pond 2 is 1.80 under static conditions and 1.61 under 

rapid drawdown. All analyses were performed assuming that the pond was full to its maximum 

design depth. These safety factors exceed the minimum requirements of R645-301-533.100. 

533.200 Foundation Considerations 

Soils investigations have been conducted at the site of the refuse pile area. Results of these 

investigations are presented in RA Chapter 2 and RA Attachment 5-1 of this submittal. During 

these investigations, foundation conditions in the area of the proposed sedimentation pond were 

evaluated. Based on these investigations, no conditions were encountered which suggested that 

the materials in which the pond would be constructed would be unstable. The slope-stability 

analyses presented in RA Attachment 5-1 indicate that the pond embankments will also be stable 

under operating conditions. Detailed cross sections of the sedimentation pond are presented on 

RA Plate 7-3 of this submittal. 

533.300 Slope Protection 

The inslopes of the sedimentation ponds and portions of the outslope disturbed by the spillway 

construction were revegetated following construction to minimize surface erosion and protect the 

embankments against sudden drawdown. The interim seed mix was used for this revegetation 

effort (see Section 341.200 of this submittal). 

Rapid drawdown in the sedimentation ponds would be restricted to pumping the vertical distance 

between the spillway and the pond bottom, a distance of 9 feet for Sedimentation Pond 1 and 6 feet 

for Sedimentation Pond 2 (see RA Plate 7-3). Drawdown of this magnitude and rate is not 

considered significant and, therefore, not a stability or erosion concern. The analysis presented in 

RA Attachment 5-1 indicates that the slope of the embankment will be stable under conditions of 

rapid drawdown (minimum safety factor of 2.2 for Sedimentation Pond 1 and 1.61 for Sedimentation 

Pond 2). During pumping of the sedimentation pond, flow rates (and drawdown) will 'N® If) ~£lRATED 
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Hence, it is unlikely that this drawdown will cause surface erosion of the embankment face. 

533.400 Embankment Faces 

Embankment inslopes and portions of the outslopes were revegetated following construction of 

the sedimentation ponds, as outlined in Section 533.300. Riprap will also be placed on the 

upstream face of the embankments near the emergency spillway structures. 

533.500 Highwalls 

No highwalls will be located below the discharge lines of the sedimentation pond . 

533.600 MSHA Criteria 

The sedimentation ponds do not meet the size criteria of 30 CFR 216(a). 

533.700 Pond Operation and Maintenance Plans 

The sedimentation ponds have been designed as a total containment pond to contain the 100-year, 

24-hour storm event, plus an adequate freeboard. Details of the design and the requirements for 

operation and maintenance of the pond are presented in Chapter 7 of this submittal. 

534 Roads 

534.100 Location, Design, Construction, Reconstruction, 

Use, Maintenance, and Reclamation 

No permanent roads will be constructed in the storage area. The refuse will be transported to the 

refuse pile area using the existing county road. A temporary access road between the refuse pile 

area and county road will be constructed to allow equipment access to the pile. The temporary 

road will be reclaimed. The temporary road will be maintained in accordance with the approved 

M&RP. Refer to Section 527.200 for additional description of the transportation facilities. 

Control of Damage to Public or Private Property. Roads will be designed in accordance RATED 
applicable county and State standards. By designing according to these standards~ Jrl,9ge to 
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Road Surfacing. The county road surface, which accesses the mine site, consists of asphalt. 

The temporary access road surface material will be surfaced with asphalt. No acid- or toxic

forming materials will be used in the road surfaces. The characteristics of the substances used for 

road surfaces will be nonacid-and nontoxic-forming. The roads are not established on constructed 

lands and road slopes are less than 2: 1. 

534.200 Environmental Protection and Safety 

The design and construction of the temporary road will be in accordance with Section 534.200 of 

the approved M&RP. 

534.300 Primary Roads 

The access road to the refuse pile will be constructed in accordance with the requirements of 

Section 534.300 of the M&RP. 

535 Spoil 

No spoil will be generated in the refuse pile permit area. 

536 Coal Mine Waste 

Coal mine and underground development waste resulting from mining activities at the Dugout 

Canyon Mine will be disposed of at the refuse pile. 

536.100 Design 

The designs and their associated evaluations were based on the results of detailed foundation 

and laboratory analyses of soils at the site of the refuse pile. These results are presented in RA 

Attachment 5-2 of this submittal. 

As illustrated on RA Plate 5-1, the proposed maximum constructed elevation of the refuse pile is 

5,996 feet. To assure stability of this design, an analysis was completed on a theo 
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pile extended to an elevation of 6,085 feet with 2H:1V outslopes (see RA Attachment 5-2). This 

is approximately 90 feet higher than the proposed refuse pile. The analysis results show that in 

the area ofthe original pile (base elevation 5,935 feet), the safety factors are 1.86 and 1.91. This 

is for a refuse pile overlying granular soils and overlying weathered Mancos Shale respectively. 

For the Phase II southern expansion (base elevation 5,870 feet), the safety factor is 1.8 for both 

the granular soil and Mancos Shale foundation conditions. Given these acceptable safety factors 

for the theoretically extended refuse pile, the smaller proposed refuse pile will have safety factors 

equal to, or better than, those calculated. 

RA Plate 5-2 shows the reclamation topography and treatment for the refuse pile. Reclamation 

cross sections are shown on RA Plate 5-1 A and 5-1 B. The reclaimed refuse pile will have concave 

slopes with 2: 1 slopes near the top of the pile and 3: 1 slopes or less at the toe of the reclaimed slope. 

The top of the reclaimed pile will be regraded to have an irregular plateau surface that drains towards 

all pile outslopes instead of draining only towards one side of the pile. The top of the reclaimed 

refuse pile will have slopes of 6: 1 or less. Where possible the reclaimed slopes will be varied to 

blend into the shape of undisturbed areas. Outslopes of the reclaimed pile will be varied as much as 

possible to prevent long straight surfaces with uniform slopes. 

Storage capacity of the pile is estimated to be approximately 1,949,887 tons of refuse. 

Calculations are presented in RA Attachment 5-3. 

536.200 Waste Emplacement 

Construction. Prior to the start of refuse pile construction and/or expansion, the appropriate sediment 

control facilities (sediment ponds, undisturbed diversion ditch/berm, and disturbed area diversions) 

described in Chapter 7 will be in place. However, many of the runoff control features are designed to 

best accommodate runoff as the refuse pile nears its maximum storage capacity. Therefore, the 

placement and construction of some runoff control features will need to efficiently evolve with the gradual 

expansion of the refuse pile. RA Plate 5-1 presents the layout of the refuse pile areas once the pile has 

reached its maximum storage capacity. 

Vegetative cover will be removed from the refuse site area, prior to placement of any co I O[f)RATED 
underground development waste. Soil materials shall be removed, stockpiled, a~a properly 
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protected for future use in reclaiming the site. As the site has previously been disturbed there is 

limited topsoil present. CFC commits to reasonable mechanized efforts to collect the maximum 

amount of soil materials still present on the site. It is anticipated that all suitable soil materials down 

to the Mancos Shale will be stripped. The soil materials salvaged from the strip area will be stored 

in the soil stockpile. The details of the soil salvage operations and estimates of the volume of soil to 

be stripped are presented in Chapter 2. 

Once the soils have been stripped from the area, the refuse material will be placed. Based on prior 

experience, the refuse materials anticipated to be generated by the mine will generally consist of shale 

with some sandstone, bone coal, and in limited quantities, sandstone from paleochannels. 

Sediment pond wastes from either the mine site or refuse area sediment pond will be stored in the 

refuse pile. 

Coal processing waste to will be stored at the refuse site, should economics justify the washing of coal. 

Waste stored at the refuse site will be hauled to a wash facility for processing and the waste material 

not shipped to customers will be retumed to the Dugout refuse site for disposal. The waste material 

returned to the Dugout refuse site will primarily be from Canyon Fuel Mines. However, coal from other 

sources may occasionally be processed through the Castle Valley Preparation Plant. Refuse from 

this processing may also be returned to the Dugout refuse site. Waste materials will be sampled as 

described below under the subheading liT esting". 

Operation. Refuse materials will be hauled to the site using either belly dump trailers or end 

dump trucks. At the refuse site, the trucks will deposit the refuse on a fill bench, where it will be 

spread and compacted by truck and equipment traffic. Successive lift will be allowed to drain 

(when necessary) before it is capped with the next lift in the construction sequence. 

The gradation of the refuse material will most likely be coarse and poorly graded with a small 

percentage of fine materials. Therefore, it is necessary to rework and level the lifts to assist in 

achieving the desired densities and prevent the formation of large voids. Additional compaction 

of each lift can be accomplished by routing the loaded haul trucks over the lift surface in A1ED 
manner as to cover the surface uniformly. lNC 
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Waste rock loads containing non-cemented, soft shale, clay, or fine-grained materials shall be 

mixed with coarser graded loads in a controlled manner to limit concentrations of fine materials 

within the fill. This will be especially true for sediment pond wastes from either the mine site or 

refuse area sediment ponds. 

All lifts will be emplaced in a controlled manner to ensure the mass stability of the refuse pile and 

prevent mass movement during and after construction. Additionally, the lifts shall be graded to 

promote drainage off the pile surface. No intentional impoundments will be created by the 

placement of the refuse materials. 

As the limits of the site area are reached laterally, the outer slope shall conform to the slope 

indicated in RA Plate 5-1. 

Maintenance. Coal mine and underground development waste may have high moisture content. 

Controlled placement and compaction of the refuse materials will minimize the potential for 

spontaneous combustion or ignition of these materials. In the unlikely event that any burning waste 

is found during the regular inspections of the refuse pile area, it will be separated and extinguished 

either by burying the burning materials or by using water sprays. Once extinguished, the material 

will be placed, compacted, and buried on the active refuse pile bench. 

Testing. Due to the anticipated coarse, open graded nature of the refuse materials, most quality 

control work for the fill will have to be on a visual basis. Conventional in-place density tests will not 

give reliable results under these circumstances. 

Based on analyses of the materials that have been encountered in the Dugout Canyon Mine and 

other CFC mines to date, no acid-forming problems are anticipated. When the site is receiving 

materials, a representative sample will be collected of the material at a rate of one sample per 2,000 

cubic yards of material through the fourth quarter of 2005 and one sample per 5,000 cubic yards of 

material, thereafter. These samples will be analyzed for the parameters listed in Table 6 of the 

Division's topsoil and overburden guidelines (Leatherwood and Duce, 1988). Analyses reRort}.. ED 
the sampled waste rock will be submitted with the annual report. 'NCO PO 
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Should a problem be identified, a mitigation plan will be prepared and submitted to the Division 

for approval. All identified potential acid or toxic-forming materials will be buried after the material 

handling plan is approved by the Division. 

Copies of the toxicity/acid-base results from the samples collected at the Dugout Canyon Mine 

are presented in RA Attachment 5-4 and Appendix 5-7 of the approved M&RP. 

537 Regraded Slopes 

537.100 Division Approval 

No mining or reclamation activities will be conducted in the refuse pile permit area that require 

approval of the Division for alternative specifications or for steep cut slope. 

537.200 Regrading of Settled and Revegetated Fills 

Upon completion of the filling of the refuse pile, the site will be reclaimed. The refuse fill will be 

constructed in a prudent manner to ensure that the pile will be stable. Geotechnical analysis of 

the proposed configuration is presented in RA Attachment 5-2. 

Based on the proposed construction plans, the pile will be constructed to achieve the final 

configuration. Following completion of the construction, the pile surface will be prepared for soil 

distribution and revegetation according to plans presented in Chapter 2 and 3 of this submittal. 

540 RECLAMATION PLAN 

541 General 

541.100 Commitment 

Upon the permanent cessation of coal mining and reclamation operations at the Dugout Canyon 

Mine, CFC will close, backfill , or otherwise permanently reclaim all affected areas in accordance 

with the R645 regulations and this reclamation plan. 'NCORPORJ TED 
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Surface Coal Mining and Reclamation Activities 

No surface coal mining and reclamation activities will be conducted in the permit area. 

541.300 Underground Coal Mining and Reclamation Activities 

No underground activities are planned for this site. 

541.400 Environmental Protection Performance Standards 

Performance Standards 

The plan presented herein is designed to meet the requirements of R645-301 and the environmental 

protection performance standards of the State Program. 

542 Narratives, Maps, and Plans 

542.100 Reclamation Timetable 

A timetable for the completion of each major step in the reclamation plan is presented in RA Figure 

5-1. The first phase consists of regrading the site, placing soil, surface roughening, and seeding 

(vegetating) the site. This phase will take approximately six (6) months to complete based on the 

number and anticipated types of construction equipment to be used, the number of operators and 

laborers necessary to complete the work, and the number of weather days (when work cannot take 

place) anticipated to occur. Work will be completed sooner if bad weather is not encountered. The 

second phase will be an approximate 10 month period where the success of the surface reclamation 

will be evaluated in relation to the surface roughening and the initial seeding success. If the surface 

roughening and/or initial reseeding (vegetation) does not appear successful, additional seeding or 

reworking of portions of the reclaimed surface may be necessary. 

542.200 
Grading 

Plan for Backfilling, Soil Stabilization, Compacting, and 

Based on the proposed construction plans, the pile will be constructed so that the pile will be at 

final configuration when the disposal of waste is completed. Therefore, it is anticipated that little 

regrading will need to be conducted. The construction plans for the refuse pi! RATED 
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designed to meet the objectives of maximizing refuse storage quantities and maintaining a 

geotechnically stable base. The primary features of this plan are: 

Constructing a 2H to 1 V outslope for the refuse pile; 

Placement of soil; 

Revegetation and mulching of the soiled site; and 

Breaching and filling of the sedimentation ponds with embankment materials. 

Following completion of the construction, the pile surface will be prepared for soil distribution from 

the soils in the stage storage area. The quantity of soil cover required for the refuse pile facility is 

discussed in Section 242 of this amendment. 

Grading activities during operations will develop a pile with a final surface configuration 

approximating that defined by RA Plates 5-1. Once this final surface is achieved, the top two feet 

of the surface not be compacted or the surface will be ripped to prepare it for soil spreading. Details 

regarding soil placement and revegetation following regrading are provided in Chapters 2 and 3, 

respectively. 

Sedimentation Pond Removal and Interim Sediment Control. The sedimentation ponds will be 

retained for as long as practical during reclamation. Because the ponds are constructed as incised 

structures, the pond reclamation will consist primarily of breaching the ponds and pushing the 

embankments into the pond to create a gentle slope. The emergency spillway outlet channel for 

Sedimentation Pond 1 will be extended upstream to create RD-4. The emergency spillway for 

Sedimentation Pond 2 will be removed. 

542.300 Final Surface Configuration Maps and Cross Sections 

Final surface configuration maps and cross sections for the Dugout Canyon refuse pile site are 

provided on RA Plates 5-2, 5-1A and 5-1B. The topography illustrated on RA Plate 5-2 shows 

the proposed pile configuration and the proposed final configuration of the ground s 

Plate 5-1 A and 5-1 B presents final configuration cross-sections of the refuse pile site. 
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No surface structures are planned to be associated with the refuse pile operation. 

542.500 Removal of Sedimentation Pond 

Refer to Section 542.200 of this amendment. 

542.600 Roads 

All temporary access roads constructed during refuse pile construction activities will be reclaimed 

when no longer needed for access to the site. Any surfacing material will be removed, the area will 

be regraded, ripped, and the final reclamation seed mix will be applied as specified in Chapter 3. 

542.700 Final Abandonment of Mine Openings and Disposal Areas 

No mine openings or disposal areas will exist in this area. 

542.800 Estimated Cost of Reclamation 

Refer to the existing M&RP. It is anticipated that the cost of reclamation of the refuse pile is 

adequately covered within the existing Dugout Canyon Mine reclamation bond. 

550 RECLAMATION DESIGN CRITERIA AND PLANS 

551 Casing and Sealing of Underground Openings 

No underground openings will exist in the area. 

552 Permanent Features 

552.100 Small Depressions 

No small depressions will be created as part of the refuse pile construction and reclamation. 

Additionally, the original topographic divide that existed on the site pre-disturbance it ) ber ED 
INCORP , 

enhanced as part of the refuse pile construction plan. 
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No permanent impoundments will be left following reclamation. 

553 Backfilling and Grading 

553.100 Disturbed Area Backfilling and Grading 
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Approximate Original Contour. As indicated earlier, the site of the refuse pile is a previously 

disturbed site. The proposed configuration of the site will comply with the post-mining land use 

and blend into the surrounding area. 

Based on the proposed plan, a portion of the existing ground surface will be raised by the 

construction ofthe refuse pile. Prior to placing refuse, the soils present on the site will be stripped 

and temporarily stored on site. At final reclamation, the stored soil will be redistributed and 

revegetated as described in Chapters 2 and 3 of this submittal. 

The reclaimed slopes of the refuse pile will have a similar shape to the slopes in the surrounding 

area, including concave slopes and slope breaks. The top of the reclaimed pile will be regraded 

to have an irregular plateau surface that drains towards all pile outslopes instead of draining only 

towards one side of the pile (refer to RA Plates 5-2). 

Erosion and Water Pollution. Sediment-control measures will be implemented during and 

following reclamation activities. 

Prior to seeding, all areas with a slope steepness of 3H:1V or steeper will be roughened using a 

trackhoe. The final surface will consist of mounds and depressions capable of holding runoff 

and/or erosion control matting. Additionally, a 10 foot wide terrace will be placed along the 

southern slope of the pile at approximately 5,925 feet in elevation with a 1 O-foot variation to allow 

for tie into adjacent drainage ditches. Refer to Sections 355 and 341 regarding erosion-control 

and revegetation. 

During these activities temporary sediment controls will consist of installation of silt fences, berms, 

and/or straw bales, surface roughening, and re-establishment of the vegetativEl '-'''''-J''-J 
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areas. As vegetation becomes established on the reclaimed surfaces, erosion potentials will be 

further minimized. By minimizing erosion, water pollution will also be precluded. 

Post-Mining Land Use. The disturbed area will be reclaimed in a manner that supports the 

approved post-mining land use. 

553.200 Spoil and Waste 

Spoil. No spoil will be generated within the permit area. 

Coal Processing Waste. No coal processing waste will be generated within the permit area. 

However, should coal from the CFC mines be processed at a washing facility, there is potential 

for the processing waste to be returned to the refuse pile site for disposal. 

553.250 Refuse Piles 

The refuse pile site is a previously disturbed area. The site is to be located in a played out gravel 

pit. Therefore, little soil materials remain available on the site. The refuse pile surface will be 

prepared and the soil will be distributed and revegetated in accordance with the plans proposed 

in Chapters 2 and 3. 

553.300 Exposed Coal Seams, Acid- and Toxic-Forming Materials, 

and Combustible Materials 

No coal seams are present in the area. 

553.400 Cut-and-Fill Terraces 

A 10-foot wide terrace will be placed on the southern slope as described in Section 242.100 and 

553.100. 

553.500 Highwalls From Previously Mined Areas 

No highwalls exist or will be built at the refuse pile site. INCORPORATED 
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553.700 Backfilling and Grading - Thin Overburden 

Backfilling and grading will occur during reclamation, as described in Sections 534.100 and 

542.600. 

553.800 Backfilling and Grading - Thick Overburden 

Backfilling and grading will occur during reclamation, as described in Sections 534.100 and 

542.600. 

553.900 Regrading of Settled and Revegetated Fills 

No settled or revegetated fills currently or will exist at the storage site. 

560 PERFORMANCE STANDARDS 

Coal mining and reclamation operations at the Dugout Canyon Mine will be conducted in 

accordance with the approved permit and the requirements of R645-301-510 through R645-301-

553. 

\NCORPORt\l ED 

\ H~.1 G 7 LOU 
~ ~J; 1 

0 ·\ Ga~' & Mining Oiv. of \ I ,;, 

5-24 



VI 
I 

N 
0\ 

RA FIGURE 5·1 
Reclamation Schedule 

Months From Start of Reclamation(a) 
Task 

1 I 2 I 3 4 1 5 I 6 7 1 8 I 9 10 I 11 I 12 13 I 14 I 15 16 I 17 I 18 

General Area - Regrade Site 

Place Soil 

Revegetate 

Remove Sed Pond & Ditches(b) 

Install Interim Sediment Control 

Construct Reclamation Channel 

Soil Preparation 

Revegetate 

(a) Schedule assumes that weather conditions are conducive to reclamation activities 

(b) Schedule will be based on success of the revegetation. If necessary, the timing can be extended. 
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DUGOUT CANYON MINE 
REFUSE PILE SEDIMENTATION POND 2 

SLOPE STABILITY ANALYSES 

CHAPTER! 

INTRODUCTION 

Canyon Fuel Company is planning the expansion of an existing Refuse Pile (the Site). The 

Site is located on Dugout Canyon Road 8 miles northwest of Wellington, Utah. The proposed 

expansion will generally extend the Refuse Pile towards the south. As part of this expansion a 

second sedimentation pond (Sedimentation Pond 2) will be constructed at the Site. In support of the 

Sedimentation Pond 2 design, a slope stability analysis was performed for this pond to confirm that 

the pond will be stable. The purpose of this report is to summarize the methods and findings ofthe 

slope stability analyses performed for the proposed Dugout Mine Refuse Sedimentation Pond 2. 

) This report was prepared for Canyon Fuel Company by EarthFax Engineering Group, LLC 

(EarthFax). 
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The Site was originally used by the mine as a borrow source for granular fill. This borrow 

pit generally extended downward until weathered Mancos Shale or Mancos Shale bedrock was 

encountered. Following the area's abandonment as a borrow pit, the Site was then used to stockpile 

refuse from the mine, backfilling the borrow pit and raising the Site above the original grade to its 

present configuration. 

Prior to using the area to stockpile refuse material, a slope stability investigation was 

performed by EarthFax (see Attachment A). This investigation included the installation often 

shallow test pits to log soils and collect samples for geotechnical laboratory analyses. Soil samples 

were analyzed for grain size distribution, shear strength, and Atterberg limits. 

The EarthFax field investigation generally encountered surficial materials consisting of 

granular gravelly sand alluvium, sandy silt and silty sand with gravel ("granular soils"), or weathered 

Mancos shale. The granular soils and weathered Mancos Shale varied in thickness from 2 to 9+ feet 

and were overlying Mancos Shale bedrock. Additional detail on this investigation including test pit 

locations, detailed soil logs, and laboratory testing results can be found in the investigation's letter 

report included in Attachment A. 
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The stability of Sedimentation Pond 2 was evaluated using the slope stability software Slide 

5.0 ("Slide") developed by RocScience. This program uses an iterative procedure to evaluate the 

factor of safety against rotational shear failure for tens of thousands of potential failure surfaces that 

may develop within a given slope. Each trial failure surface is discretized into small slices and the 

driving and resisting forces/moments are calculated for each according to Bishop's Simplified 

Method of Slices. These forces are then summed over the entire failure surface to obtain a factor of 

safety defined as the sum of the resisting forces divided by the sum of the driving forces. Therefore, 

a factor of safety less than 1.0 indicates an imminent potential for slope failure. 

The analyses discussed herein relied on soils data collected during the 2001 EarthFax field 

investigation, as this investigation encompassed the same general area as Sedimentation Pond 2. 

The stability of the existing Sedimentation Pond 1 embankment was not analyzed within this report 

as slope stability analyses have been previously performed for this embankment (see Attachment A). 

The previous analyses indicated the configuration of Sedimentation Pond 1 was sufficiently stable 

under steady-state seepage conditions. It is our understanding that the Sedimentation Pond 2' s 

geometry will be maintained or improved as part of the proposed Refuse Pile expansion. 

TED Details on the slope-stability scenarios analyzed and soil propelties used 'fiW;JltIt~~ 

are included in the following sections. 
07 lOU JUN 

3.1 Sedimentation Pond 2 Embankment Div. of Oil, Gas & Mining 

Sedimentation Pond 2 embankment will be an incised pond with a maximum fill height along 

the embankment of 2 feet. According to soil study test pit analysis on-site soils appear to be 

suitahle. However, if during constmction the soils change from those located in the test pit, 
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embankment materials maybe imported. Therefore, to be conservative, the embankment was 

modeled as being entirely constructed with imported fill materials which are less suitable than on

site soils and a maximum outer slope height of 10 feet. The model used the following geometry: 

• Inner slope. Maximum 7 feet tall at a 3H: I V slope 

• Crest. Minimum 12 feet wide 

• Outer Slope. Maximum 10 feet tall at a 2H: I V slope 

The stability of Sedimentation Pond 2 embankment's outer slope was analyzed under the 

steady-state seepage condition. This condition assumes Sedimentation Pond 2 is completely full of 

water with a phreatic surface fully developed within the embankment. The location of the phreatic 

surface was determined using Slide's finite-element seepage sub-program and assumed hydraulic 

conductivities. 

The stability of Sedimentation Pond 2 embankment's inner slope was analyzed under a 

"rapid drawdown" condition. Under this condition, the pond is quickly drained such that the 

buttressing effect of the pond water is lost but pore pressures remain trapped within the embankment 

that had developed during the steady-state seepage condition, thus weakening the slope. This is the 

most critical condition for the inner slopes of Sedimentation Pond 2 embankment. 

Stability analyses for Sedimentation Pond 2 embankments assumed that all native soils 

(either granular or weathered Mancos Shale) below the phreatic surface were fully saturated and 

weakened. For this analysis, strengths for all saturated soils beneath Sedimentation Pond 2 were 

taken as 2/3 of the laboratory strengths reported in the 2001 EarthFax report in Attachment A. This 

is considered a conservative assumption since in reality Sedimentation Pond 2 will 0 Yu 
intermittently and with a finite quantity of water incapable of saturating all underlying soils. 
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As was done for the Refuse-Pile stability analyses, the analyses of Sedimentation Pond 2 

embankment were performed with the embankment overlying both granular soils and weathered 

Mancos Shale since both are possible in the vicinity of Sedimentation Pond 2. The analyses also 

conservatively ignored any potential presence of Mancos Shale bedrock. 

3.2 Soil Properties Used for Slide Analyses 

The soil properties used as input for Slide analyses are summarized in Table 1. As discussed 

above, these data are taken from the 2001 EarthFax report (see Attachment A). In the interest of 

conservatism, the weakest soils from the laboratory testing program were used in the slope stability 

analyses. 
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The calculated minimum factors of safety for the various scenarios described above are 

summarized in Table 2. The minimum factor of safety for Sedimentation Pond 2 embankment under 

steady-state seepage is 1.46. 

The minimum acceptable factor of safety promulgated by the Utah Division of Oil, Gas, and 

Mining ("DOGM") for Sedimentation Pond 2 embankment is 1.3 under steady-state seepage 

conditions (R645-301-533.11O). This factor of safety applies to NRCS (1985) Class A 

embankments and those not meeting the criteria of MSHA 30 CFR Sec. 77.216(a). The proposed 

embankment classifies as a Class A embankment given its rural location, low ponded depth of 7 feet 

and low retention volume, less than 3 acre-feet. The calculated factor of safety of 1.46 is therefore 

considered acceptable and the embankment is expected to remain stable under the geometry and 

loading conditions presented herein. 

INCORPORATED 

.!UN 07 2017 

Div. of Oil, Gas & Mining 

6 EarthFax Engineering Group, LLC 



Canyon Fuel Company 
Dugout Canyon Mine 

Refuse Pile Sedimentation Pond 2 

CHAPTERS 

ENGINEERING PRACTICES 

Slope Stability Analysis 
February 2017 

The results of this investigation apply to the slope geometries and soil conditions discussed 

above. If actual conditions differ from those assumed in this report, Sedimentation Pond 2 

embankment slope stability should be re-evaluated as necessary. 

The following are recommended specific to the design and construction of Sedimentation 

Pond 2 embankment: 

• The embankment should be placed on a well-prepared and compacted subgrade free 
from any organic soils, vegetation, debris, frozen soils, soft soils, or other deleterious 
materials (R645-533.220). 

• The embankments should be well keyed into, or otherwise secured to, the underlying 
subgrade and adjacent slopes where not incised. 

• Embankment soils should be compacted with an appropriate compactor to at least 
95% of the Standard Proctor maximum dry density (ASTM 0698) at ±2% of the 
soil's optimum moisture content. Compacted lifts should not exceed 8 inches. 

• It is recommended that topsoil be placed on the outer slope of constructed 
embankments and vegetation established in order to reduce the potential for erosion 
(R645-301-533.400). However, no trees, brush, or shrubs should be allowed to grow 
on the embankment. This can cause failure due to "piping" along root paths. 

• Embankments should be regularly inspected as promulgated by OOGM for signs of 
damage, erosion, and piping and repairs made as necessary. 
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Soil Type 

Refuse 

Native Granular Soils 

Native Weathered 
Mancos Shale 

Embankment Soils 

Condition/ 
Location 

Sedimentation Pond 2 
Embankment Outslope with 
Steady-State Seepage 

Sedimentation Pond 2 
Embankment Inslope with 
Rapid Drawdown 
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TABLE 1 
Soil Properties used for Slide Analyses 

Unit 
Moist Saturated 

Weight Cohesion 
Friction 

Cohesion 
Friction Permeability 

Angle Angle 

(lb/ft3) (lb/ft2) (deg) (lb/ft2) (deg) (em/sec) 

122 490 35 325 23 10-1 

122 0 43 0 28 10-4 

122 1,360 33 900 22 10-4 

122 N/A Assumed 200 25 10-7 

to be Saturated 

TABLE 2 

Results of Slide Analyses 

Minimum Factor of Safety Minimum 
Factor of Safety Overlying Weathered Acceptable Factor 

Overlying Granular Soils Mancos Shale of Safety 

1.46 3.44 1.3 

1.61 3.22 1.3 
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May 21,2001 

Mr. Chris Hansen 
Canyon Fuel Company, LLC 
Dugout Canyon Mine 
HC35 Box 380 
Helper, Utah 84526 

Subject: 

Dear Chris: 

Results of slope stability analyses for the proposed 
sedimentation pond for the Dugout Canyon Mine 

------"'.r.~ r ...... " ,~ • • l~J 
":'-:A 

EarthFax 
EarthFax 

Engineering Inc. 
Engineers/Scientists 
7324 So. Union Park Ave, 

Suite 100 
Midvale, Utah 84047 

Telephone 801-561-1555 
Fax 801-561-1861 

The purpose of this letter is to present the results of slope stability analyses for the 
proposed sedimentation pond for the Dugout Canyon Mine near Wellington, Utah. The 
proposed sedimentation pond is located about 4.5 miles southwest of the mine. 

BACKGROUND INFORMATION 

The site was originally investigated by RB&G Engineering, Inc. (1998; Provo, Utah) as 
a potential borrow source for granular fill used at the Dugout Canyon Mine. The results of that 
investigation indicated that the native soils consisted of interbedded layers of gravel and clay 

) overlying Mancos Shale. Following removal and stockpiling of the topsoil, the underlying 
granular soils were excavated, crushed, screened, and transported to the Dugout Canyon 
Mine. The excavation typically continued downward until weathered Mancos Shale was 
encountered. As a result, the remaining soil at the site consisted primarily of thin layers of 
granular alluvium overlying weathered Mancos Shale and Mancos Shale bedrock. 

The topography of the site following removal of the surficial granular soils and 
stockpiling of the topsoil is shown in Figure 1 (attached). As shown on Figure 1, the site has 
an irregular shape with most of the surface area present at the north end. Dugout Canyon 
Mine proposes to construct a waste-roc I< pile along the east-half of the north end of the site. 
Mine construction materials will be temporarily stockpiled at the west-half of the north end 
of the site. This area will also be used to pile snow removed from the working areas around 
the mine. A sedimentation pond to contain surface water runoff will be constructed at the 
south end of the site in a depression that was formed during removal of the surficial granular 
soils. 

Based on preliminary design information, the inslope of the sedimentation pond 
embankment will be about 14 feet high and will slope 2 horizontal to 1 vertical (2H: 1 V). The 
embankment crest will be a minimum of 10 feet wide. The native slope will be used as the 
embankment outslope. In general, the top 26 feet of this native outslope slopes at about 21 
degrees (2.6H:1V) (see Section A-A' in Figure 1). The lower portions of the native outs!ope 
flattens to about 11 degrees. The ponded water in the sedimentation pond wil l m 
of 11 feet deep, thereby leaving a freeboard of about 3 feet. 
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SOILS INFORMATION 

As part of this investigation, EarthFax installed ten shallow test pits using a rubber tire 
backhoe. The locations of the test pits are presented in Figure 1 (attached). Test Pits DCW-1 
through DCW-9 were excavated within the area from which granular alluvium was removed 
(see the previous section) . Test Pits DCW-4 and DCW-5 were located within the footprint of 
the proposed sedimentation pond. Test Pit DCW-1 0 was installed to investigate the native 
outslope soils near the proposed sedimentation pond. 

The test pits were logged by a geotechnical engineer from EarthFax and by a soil 
scientist from EIS, Inc. (Salt Lake City, Utah). EarthFax's test pit logs are attached. Nuclear 
density/moisture tests were conducted on the surface soils at most of the test pits to provide 
remolding criteria for samples submitted for direct shear tests. Select samples were 
submitted to Applied Geotechnical Engineering Consultants, Inc. (Sandy, Utah) for 
geotechnical laboratory analyses. 

According to the test pit logs, a thin layer (2 to 2.2 feet thick) of weathered Mancos 
Shale over Mancos Shale bedrock was encountered at Test Pits DCW-3 and DCW-9. 
Remnants (2.7 to 9 feet thick) of gravelly sand alluvium were encountered at Test Pits DCW
" DCW-2, DCW-4, and DCW-5. Mancos Shale bedrock was encountered below the alluvial 
soil at Test Pits DCW-l and DCW-4 . Test Pit DCW-6 contained layers of silty sand and sandy 
silt to a depth of 6 feet overlying gravelly sand to a depth of 7.5 feet. Test Pit DCW-7 
encountered some coal, gravel, and soil to a depth of 0.7 feet, silty sand alluvium to a depth 
of 6 feet, and gravelly sand alluvium to a depth of about 7 feet. Stockpiled topsoil was 
encountered to a depth of 5 feet at Test Pit DCW-8, under which a gravelly sand alluvium 
extended to the bottom of the test pit at a depth of 6.5 feet. 

Beyond the disturbed area at Test Pit DCW-1 0, the subsurface soils consisted of a silty 
sand topsoil to a depth of 1.1 feet over a gravelly sand layer to the bottom of the test pit at 
a depth of 8 .5 feet. 

Results of the laboratory analyses are attached and are summarized in Table 1. Direct 
shear tests were conducted on samples that were remolded to the same dry density and 
moisture contents that were recorded in the field from the nuclear density/moisture tests. 
According to the data in Table 1, the soil property parameters are as follows: 

• Weathered Mancos Shale (Test Pits DCW-3 and DCW-9): The material 
contained 0 to 49% gravel, 15 to 16% sand, 25 to 61 % silt, and 10 to 24% 
clay. According to the Atterberg Limits data, the liquid limit was 26 to 33, the 
plastic limit was 17 to 18, and the plastic index was 9 to 15. The angle of 
internal friction ranged between 33 and 37 degrees, and the cohesion intercept 
values ranged between 1320 and 13 60 pounds per square f oot (iF-f "lO ' tire RATED 
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direct shear tests were conducted under consolidated, undrained, unsaturated 
(moist) conditions. 

• Gravelly Sand Alluvium (Test Pit DeW-1): The material contained 52% gravel, 
30% sand, and 18% silt. The angle of internal friction was 43 degrees and the 
soil was noncohesive from direct shear tests conducted under consolidated, 
undrained, unsaturated (moist) conditions. 

• Sandy Silt (Test Pit DeW-G): The material contained 59% silt and 41 % sand. 
The angle of internal friction was 45 degrees and the soil was noncohesive 
from direct shear tests conducted under consolidated, undrained, unsaturated 
(moist) conditions. 

• Native Soil Beyond the Disturbed Area (Test Pit DeW-10): The material 
contained 34% gravel, 34% sand, and 32% silt. The angle of internal friction 
was 43 degrees and the cohesion intercept value was 210 psf from direct 
shear tests conducted under consolidated, undrained, unsaturated (moist) 
conditions. 

ASS UMPTIONS 

The following assumptions were made for the slope stability analyses: 

1 , As a worst-case condition, the native soil is vertically continuous and the failure 
surfaces do not intersect the Mancos Shale bedrock. This assumption was 
included because the Mancos Shale bedrock surface is variable throughout the 
site. 

2 . The native soils sampled and tested at Test Pit DeW-10 near the proposed 
sedimentation pond are representative of the moist embankment soils. 
Therefore, the soil property parameters in Table 1 (cohesive strength = 210 
psf; angle of internal friction = 43 degrees) were used for the slope stability 
analyses. 

3 . The saturated strength of the native soil is two-thirds of the moist strength 
presented in the previous item in accordance with recommendations by Dunn 
et al. (1980). 

4 . The soils drain rapidly, and excess pore pressures do not develop in response 
to strains and stress changes. 
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5 . The phreatic surface extends linearly from the full pond level to a level about 
10 feet below the native soil surface for analyses conducted under saturated 
steady-state seepage conditions . 

6. The pseudostatic seismic analysis assumes that the site will experience a peak 
horizontal acceleration of 0.18g (g is the acceleration of gravity), which has a 
90% probability of not being exceeded in 50 years at the site (Algermissen et 
ai., 1982). 

RESULTS 

Slope stability analyses were performed using the computer program GEOSLOPE 
(Version 5.0). GEOSLOPE utilizes the limit equilibrium procedure of slices (Simplified Bishop's 
method) to determine the safety factor of potential failure surfaces for circular shapes. 

Using the assumptions presented above, results of the slope stability analyses are 
attached and are summarized in Table 2 (attached). The results of the stability analyses 
include the data files and the output files. Table 2 includes a description of the analysis slope, 
the number of trial failure surfaces, and the critical safety factor against sliding. From Table 
2, the results are as follows: 

• Outslope with Full Pond and No Phreatic Surface: This condition assumes that 
the water level in the pond is 3 feet below the embankment crest, but the 
embankment is not saturated . The critical safety factor was 3 .5. 

• Outslope with Full Pond and Phreatic Surface (Steady-State Seepage): This 
condition assumes that the water level in the pond is 3 feet below the 
embankment crest, and that a phreatic surface develops that extends linearly 
to a level about 10 feet below the native soil surface, thereby creating a 
steady-state seepage condition wherein the deeper native soils become 
saturated. The critical safety factor was 1.9, which satisfies the minimum 
regulatory requirement of 1.3 promulgated by the Utah Division of Oil, Gas, and 
Mining (R645-301-533.1 00) . 

• Steady-State Seepage with Seismic Loading: This condition includes the 
steady-state seepage condition described in the previous item with a peak 
horizontal acceleration of 0.18g applied to the embankment for a pseudostatic 
seismic analysis. The critical safety factor was 1.23. 

• Inslope with Rapid Drawdown: This condition assumes that the water level in 
the pond was 3 feet below the embankment crest, that a phreatic surface 
developed that extended linearly to a level about 10 feet below the native s..QiL 'TE D 
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surface, and that the pond then drained rapidly . The critical safety factor was 
2.2 . 

We have appreciated the opportunity to provide this information. If you have any 
questions, please call. 

Sincerel y, 

kkn21t=/=s 
Rhett Brooks, P.E. 
EarthFax Engineering, Inc . 

cc: Tom Suchoski, EarthFax 

INCORPOR TED 

Div. of Oil, Gas & Mining 



Mr. Chris Hansen 
May 21,2001 
Page 6 

REFERENCES 

Algermissen, S., D. Perking, P. Thenhaus, S. Hanson, and B. Bender, 1982. Probabilistic 
Estimates of Maximum Acceleration and Velocity in Rock in the Contiguous United 
States. U.S. Geological Survey Open-File Report 82-1033. 

Dunn, I.S., L.R . Anderson, and F.W .. Kiefer. Fundamentals of Geotechnical Analysis. John 
Wiley & Sons, New York, New York. 

Utah Division of Oil, Gas, and Mining. 1996. Utah Coal Mining Regulations. Salt Lake City, 
Utah . 

INCORPORATED 

JUN 07 2017 

Div. of Oil, Gas & Mining 



Mr. Chris Hansen 
May 21,2001 
Page 7 

I.' 

(b l 

leI 

Idl 

(el 

TABLE 1 

SUMMARY OF LABORATORY TEST RESULTS 

Direct Shear Test 
Gradation (%) Atterberg Limits Values 

Test Pit Gravel Sand Silt Clay Liquid Plastic Plastic Cohesive Angle of 
and Limit Index Limit Strength Internal 

Depth (psf) Friction 
(Ft.) (degrees) 

DCW-1 52 30 18 -- -- -- 0 43 
0-3 .2(8) 

DCW-3 49 16 25 10 33 15 18 1320 37 
0-2.2(b) 

DCW-6 0 41 59 -- -- - 0 45 
2.5-6 Iel 

DCW-9 ° 15 61 24 26 9 17 1360 33 
0_1.2Idl 

DCW-10 34 34 32 -- -- - 210 43 
1 .1-8.5(0) 

Alluv ium. Sample for direct shear test remolded to a dry density of 115 pcf at a moisture 
content of 6 % , which were the results of a nuclear density /moisture test conducted on the 
ground surface near the test pit. Direct shear test conducted under consolidated-undrained 
(CU) unsaturated conditions with vertical effective pressures of 1200, 3600, and 6000 psf. 
Weathered Mancos Shale. Direct shear test samples remolded to a dry density of 113 pcf at 
a moisture content of 6%, which were the results of a nuclear tests conducted on the ground 
surface near the test pit. Direct shear test conducted under consolidated-undrained (CU) 
unsaturated conditions w ith vertical effective pressures of 1200, 3600, and 6000 psf. 
Silty sand . Sample for direct shear test remolded to a dry density of 112 pcf at a moisture 
content of 9 %, which were the results of a nuclear density/moisture test conducted on the 
ground surface near the test pit. Direct shear test conducted under consolidated-undrained 
(CU) unsaturated conditions with vertical effective pressures of 1200, 3600, and 6000 psf. 
Weathered Mancos Shale. Direct shear test samples remolded to a dry density of 98 pcf at a 
moisture content of 6%, which were the results of a nuclear test conducted on the ground 
surface near the test pit. Direct shear test conducted under consolidated-undrained (CU) 
unsaturated conditions with vertical effective pressures of 1200, 3600, and 6000 psf. 
Silty Sand . Direct shear test samples remolded to a dry density of 100 pcf at a moisture 
content of 8 %, which were the results of a nuclear test conducted on the ground surface near 
the test pit . Direct shear test conducted under consolidated-undra ined (CU) unsaturated 
conditions with vertical effective pressures of 500, 1500, and 2500 psf . 

INCORPORATED 

Oi". of Oil, Gas & Mining 



) 

Mr. Chris Hansen 
May21,2001 
Page 8 

TABLE 2 

RESULTS OF SLOPE STABILITY ANALYSES 

Condition 

Outslope with Full Pond 
and No Phreatic Surface 

Outs!ope with Full Pond 
and Phreatic Surface 

(Steady-State Seepage) 

Steady-State Seepage 
with Seismic Loading 

Inslope with Rapid 
Drawdown 

Number of Trial 
Failure Surfaces 

3600 

3600 

3600 

2700 

Safety Factor 

3.5 

1.9 

1.23 

2.2 
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Depth (ft. ) 

o ~ 3 .2 

3.2 ~ 4.6 

TEST PIT DCW-1 
(Excavated and logged on September 16, 1999) 

Description 

Sandy Gravel w/ Silt and Cobbles. Alluvium. About 42% gravel, 30% sand, 
10% cobbles, and 18 % silt. Sand is typically fine to coarse grained. Cobbles 
are up to 7 inches in diameter, subround. Gravel is subround to subangular. 
Moist. No cementation or cohesion. Good foundation material or fill material. 
From a 12-inch nuclear density/moisture test: moisture content = 5.7 %, dry 
density = 115.5 pounds per cubic foot, wet density = 122.1 pounds per cubic 
foot. Brown 10YR 4/3 . GM. 

Mancos Shale Bedrock. Fractured. Gray. Hard to dig . 
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Q.e.pth (ft.) 

0 - 7 .7 

) 

TEST PIT DCW-2 
(Excavated and logged on September 16, 1999) 

Description 

Gravelly Sand w/ Silt. Cobbles, and Boulders. Alluvium. About 45% sand, 
25 % gravel, 15% cobbles/boulders, and 15% silt. Sand is typically fine to 
coarse grained. Gravel is subround to SUbangular. Moist. No cementation or 
cohesion. Good foundation material or fill material. From a 8-inch nuclear 
density/moisture test: moisture content = 7.8 %, dry density = 115.0 pounds 
per cubic foot, wet density = 124.0 pounds per cubic foot. Brown 10YR 4/3. 
Boulders at bottom impeded digging deeper. SM. 
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Depth {ft .l 

0 -2.2 

2.2 - 3.2 

TEST PIT DCW-3 
(Excavated and logged on September 16, 1999) 

Description 

Weathered Mancos Shale . 49% gravel (fractured Mancos Shale), 16% sand, 
25% silt, and 10% clay. Loose in top 3 inches, firmer and less weathered with 
depth. From a 12-inch nuclear density/moisture test: moisture content = 
5.6%, dry density = 112.6 pounds per cubic foot, wet density = 118.8 
pounds per cubic foot. 

Mancos Shale Bedrock. Fractured and slightly weathered. Gray. Hard to dig . 
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TEST PIT DCW-4 
(Excavated and logged on September 16, 1999) 

Depth 1ft,) Description 

0 - 2 .7 Gravelly Sand wi Silt. Alluvium. About 55% sand, 20% gravel, 10% cobbles, 
and 1 5 % silt. Sand is typically fine to coarse grained. Cobbles are up to 7 
inches in diameter, subround. Gravel is subround to subangular. Moist. No 
cementation or cohesion. Good foundation material or fill material. From a 12-
inch nuclear density/moisture test: moisture content = 5.7%, dry density = 
11 5.5 pounds per cubic foot, wet density = 122.1 pounds per cubic foot. 
Brown 10YR 4/3. SM. 

2.7 - 3.2 Mancos Shale Bedrock. Fractured. Gray. Hard to dig. 
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Depth (ft.) 

0-9 

TEST PIT DCW-5 
(Excavated and logged on September 16, 1999) 

Description 

Gravelly Sand wi Silt. Alluvium. About 55% sand, 20% gravel, 10% cobbles, 
and 15% silt. Sand is typically fine to coarse grained. Cobbles are up to 7 
inches in diameter, subround. Gravel is subround to subangular. Moist. No 
cementation or cohesion. Good foundation material or fill material. From a 12-
inch nuclear density/moisture test: moisture content == 5.7%, dry density = 
1 15 .5 pounds per cubic foot, wet density = 122.1 pounds per cubic foot. 
Brown 1 OYR 4/3. SM. 
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DeRth (ft .l 

0- 1. 5 

1.5-2.5 

2.5 - 6 

6 - 7.5 

TEST PIT DCW-6 
(Excavated and logged on September 16, 1999) 

Description 

Silty Sand. About 60% sand and 40% silt. Sand is very fine to fine grained. 
Nonplastic. Numerous large roots from pine trees. From a 12-inch nuclear 
density/moisture test: moisture content = 8.8%, dry density = 102.9 pounds 
per cubic foot, wet density = 111.9 pounds per cubic foot. Yellowish brown 
10YR 5/4. SM. 

Sandy Silt. About 65 % silt and 35 % silt. Sand is very fine grained. Low 
plasticity, somewhat cohesive. Dry and hard. Very friable. ML. 

Sandy Silt. About 59% silt and 41 % sand. Sand is very fine grained. 
Nonplastic. Probably a blow sand layer. Light yellowish brown 2.5Y 6/3. ML. 

Gravelly Sand w I Silt . Alluvium. About 55% sand, 20% gravel , 10% 
cobbles/boulders, and 15% silt. Sand is typically fine to coarse grained. Gravel 
is subround to subangular. Moist. No cementation or cohesion. Brown 10YR 
4/3 . SM. 
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Dept h (ft.) 

0 - 0. 7 

0.7 - 6 

6 - 7 

TEST PIT DCW-7 
(Excavated and logged on September 16, 1999) 

Description 

Mix of Rubbish. Mix of coal, sandstone, and dark brown soil (silt through 
cobbles). SM . 

Silty Sand wi Gravel. Alluvium. About 70% sand, 10% gravel/cobbles, 20% 
silt. Sand is typically fine to coarse grained. Gravel is subround to subangular. 
Moist. No cementation or cohesion . Brown 10YR 4/3. SM. 

Gravelly Sand wi Silt. Alluvium. About 55% sand, 20% gravel, 10% cobbles, 
and 15 % silt. Sand is typically fine to coarse grained. Gravel is subround to 
subangular . Moist. No cementation or cohesion . Brown 10YR 4/3. SM. 
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TEST PIT DCW-8 
Topsoil Stockpile 

(Excavated and logged on September 16, 1999) 

Depth (ft .! DescriPtion 

o - 5 Topsoil Stockpile . Topsoil that had been stripped from the site and piled in this 
area . Primarily silty sand with gravel and organic matter . 

5 - 6.5 Gravelly Sand wI Silt. Alluvium. About 55% sand, 20% gravel, 10% cobbles, 
and 15% silt. Sand is typically fine to coarse grained . Gravel is subround to 
subangular. Moist. No cementation or cohesion. Brown 10YR 4/3. SM. 
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TEST PIT DCW-9 
(Excavated and logged on September 16, 1999) 

Depth (ft.) DescriPtion 

0-2 Weathered Mancos Shale. 61 % silt, 24% clay, and 15% sand . Loose in top 
14 inches, firmer and less weathered with depth. From a 12-inch nuclear 
density/moisture test: moisture content = 5.7%, dry density = 98 .3 pounds 
per cubic foot, wet density = 103.8 pounds per cubic foot. CL. 

2 - 2.5 Mancos Shale Bedrock. Fractured and slightly weathered. Gray. Hard to dig. 
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Depth (ft.) 

o - 1. 1 

1.1 - 8.5 

TEST PIT DeW -'0 
Near Proposed Sedimentation Pond Embankment 
(Excavated and logged on September 16, 1999) 

Description 

Silty Sand Topsoil. About 75% sand and 25% silt. Sand is very fine to fine 
grained. Nonplastic. Numerous fine roots. From a 12-inch nuclear 
density/moisture test: moisture content = 8.2%, dry density = 95.9 pounds 
per cubic foot, wet density = 103.7 pounds per cubic foot. Brown 10YR 4/3. 
SM. 

Gravelly Sand wI Silt. Alluvium. About 34% sand, 34% gravel/cobbles, and 
32 % silt. Sand is typically fine to coarse grained. Gravel is subround to 
subangular. Moist. No cementation or cohesion. Brown 1 OYR 4/3. SM. 
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DUGOUT CANYON MINE 
REFUSE PILE EXPANSION 

SLOPE STABILITY ANALYSES 

CHAPTERl 

INTRODUCTION 

Canyon Fuel Company is planning the expansion of an existing Refuse Pile (the Site). The 

Site is located on Dugout Canyon Road 8 miles northwest of Wellington, Utah. The proposed 

expansion will generally extend the Refuse Pile towards the south. In support of the Site design, a 

slope stability analysis was performed for the Site to confirm that the Site expansion will be stable. 

The potential to expand the pile vertically was also evaluated. The purpose of this report is to 

summarize the methods and findings of the slope stability analyses performed for the proposed 

Dugout Mine Refuse Pile expansion. This report was prepared for Canyon Fuel Company by 

EarthFax Engineering Group, LLC (EarthFax). 
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CHAPTER 2 

BACKGROUND INFORMATION 

The Site was originally used by the mine as a borrow source for granular fill. This borrow 

pit generally extended downward until weathered Mancos Shale or Mancos Shale bedrock was 

encountered. Following the area's abandonment as a borrow pit, the Site was then used to stockpile 

refuse from the mine, backfilling the borrow pit and raising the Site above the original grade to its 

present configuration. 

Prior to using the area to stockpile refuse material, a slope stability investigation was 

performed by EarthFax (see Attachment A). This investigation included the installation often 

shallow test pits to log soils and collect samples for geotechnical laboratory analyses. Soil samples 

were analyzed for grain size distribution, shear strength, and Atterberg limits. 

The EarthFax field investigation generally encountered surficial materials consisting of 

granular gravelly sand alluvium, sandy silt and silty sand with gravel ("granular soils"), or weathered 

Mancos shale. The granular soils and weathered Mancos Shale varied in thickness from 2 to 9+ feet 

and were overlying Mancos Shale bedrock. Additional detail on this investigation including test pit 

locations, detailed soil logs, and laboratory testing results can be found in the investigation's letter 

report included in Attachment A. 
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CHAPTER 3 

EVALUATION METHODS 

The stability of the expanded Refuse Pile was evaluated using the slope stability software 

Slide 5.0 ("Slide") developed by RocScience. This program uses an iterative procedure to evaluate 

the factor of safety against rotational shear failure for tens of thousands of potential failure surfaces 

that may develop within a given slope. Each trial failure surface is discretized into small slices and 

the driving and resisting forces/moments are calculated for each according to Bishop's Simplified 

Method of Slices. These forces are then summed over the entire failure surface to obtain a factor of 

safety defined as the sum of the resisting forces divided by the sum of the driving forces. Therefore, 

a factor of safety less than 1.0 indicates an imminent potential for slope failure. 

The analyses discussed herein relied on soils data collected during the 2001 EarthFax field 

investigation, as this investigation encompassed the same general area as the proposed Refuse Pile 

expansIOn. 

Details on each of the slope-stability scenarios analyzed and soil properties used for these 

analyses are included in the following sections. 

3.1 Refuse Pile 

The Refuse Pile is permitted for a maximum elevation of 5,995 feet with maximum side 

slopes of 2 horizontal to 1 vertical ("2H: 1 V"). However, this analysis presented herein is based on a 
, 

maximum constructible elevation of 6,085 feet. It is assumed that if the Refuse Pile is stable at an 

elevation of 6,085 feet, than the Refuse Pile will be stable at 5,995 feet. Depending on the location 

within the Refuse Pile, the contact with underlying native soils varies between elev i 0 anf ATED 
5,935 feet, resulting in maximum constructible Refuse-Pile fill heights ranging from 150 to 215 feet. 

As a result of this variability, analyses were performed for both fill heights in order to eQ,\!9Ht~~ tffe1! 
range of naLi ve-soil contact elevations. 
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Because the underlying native soils also vary throughout the Site between granular soils and 

weathered Mancos Shale, analyses were performed for the Refuse Pile overlying each. The 

underlying native granular soils and weathered Mancos Shale were modeled with a 2H: 1 V slope as 

this is the steepest slope observed in these soils along the edges of the Refuse Pile expansion (see 

Figure I). Analyses also conservatively ignored the presence of any Mancos Shale bedrock that may 

be present within the site. Mancos Shale bedrock, if present, would increase the stability of the slope 

over that predicted for the other conditions that were evaluated. 

3.2 Soil Properties Used for Slide Analyses 

The soil properties used as input for Slide analyses are summarized in Table 1. As discussed 

above, these data are taken from the 2001 EarthFax report (see Attachment A). In the interest of 

conservatism, the weakest soils from the laboratory testing program were used in the slope stability 

analyses. 
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CHAPTER 4 

RESULTS 

The calculated minimum factors of safety for the various scenarios described above are 

summarized in Table 2. As shown in this table, the minimum factor of safety for the Refuse Pile is 

expected to be 1.80. 

The minimum acceptable factor of safety promulgated by the Utah Division of Oil, Gas, and 

Mining ("DOGM") for coal mine waste stockpiles is 1.5 (R645-301-536.110). The minimum 

calculated factor of safety of 1.80 is, under the assumptions made above, considered acceptable and 

slopes are expected to remain stable under the geometry and loading conditions presented herein. 
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CHAPTERS 

ENGINEERING PRACTICES 

The results of this investigation apply to the slope geometries and soil conditions discussed 

above. If actual conditions differ from those assumed in this report, the Refuse Pile slope stability 

should be re-evaluated as necessary. 

The following are current engineering practices specific to the design and construction of the 

Refuse Pile: 

• Material shall be placed in a controlled manner. 
• Although the lift thickness should not exceed 2 feet ± 10%, it may be advantageous to 

reduce this to facilitate drainage and improve condition. This should be evaluated 
early in the operation. 

• New lifts should be placed only over refuse has been properly compacted to provide a 
stable base for a new lift. 

• The dump surface should always be graded to facilitate drainage away from recently 
placed fill toward surface drainage courses. It may be advantageous to cut shallow 
ditches at each lift elevation to improve surface drainage. 

• In the unlikely event that severe waste rock handling, placement and compaction 
problems are encountered, consideration should be given to temporarily flattening the 
dump face slope angles or utilizing artificial refuse stabilization measure. Other 
measures may be considered on a case-by-case basis. 
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CHAPTER 6 
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Canyon Fuel Company 
Dugout Canyon Mine 

Soil Type 

Refuse 

Native Granular Soils 

Native Weathered 
Mancos Shale 

Embankment Soils 

Condition/ 
Location 

Refuse Pile 
w/Native Contact @ 5870 
Fill Height = 215 feet 

Refuse Pile 
wi Native Contact @ 5935 
Fill Height = 150 feet 

Refuse Pile Expansion Slope Stability Analysis 
February 2017 

TABLE 1 
Soil Pro Jerties used for Slide Analyses 

Moist Saturated 
Unit 

Permeability 
Weight Cohesion 

Friction 
Cohesion 

Friction 
Angle Angle 

(lb/ft3) (lb/ft2) (deg) (lb/ft2) (deg) (cm/sec) 

122 490 35 325 23 10-1 

122 0 43 0 28 10-4 

122 1,360 33 900 22 10-4 

122 
N/AAssumed 

200 25 10-7 

to be Saturated 

TABLE 2 

Results of Slide Analyses 

Minimum Factor of Safety Minimum 
Factor of Safety Overlying Weathered Acceptable Factor 

Overlying Granular Soils Mancos Shale of Safety 

1.80 1.80 1.5 

1.86 1.91 l.5 
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ATTACHMENT A 

EarthFax 2001 Refuse Pile Slope Stability Investigation 
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May 15, 2001 

Mr. Chris Hansen 
Canyon Fuel Company, LLC 
Dugout Canyon Mine 
HC35 Box 380 
Helper, Utah 84526 

Subject: 

Dear Chris : 

Results of a foundation investigation and slope stability 
analysis for a proposed waste-rock pile for the Dugout 
Canyon Mine 

------.. ..-:. ... r" r, , 
• l~J ..:..-:.. 

EarthFax 
EarthFax 

Engineering Inc. 
Engineers/Scientists 
7324 So. Union Park Ave. 

Suite 100 
Midvale, Utah 84047 

Telephone 801-561-1555 
Fax801-561-1861 

The purpose of this letter is to present the results of a foundation investigation and 
slope stability analysis for a proposed waste-rock pile for the Dugout Canyon Mine near 
Wellington, Utah. The proposed waste-rock pile is located about 4.5 miles southwest of the 
mine. The project was conducted in general accordance with the proposal from EarthFax 
dated September 8, 1999. 

BACKGROUND INFORMATION 

The site was originally investigated by RB&G Engineering, Inc. (1998; Provo, Utah) as 
a potential borrow source for granular fill used at the Dugout Canyon Mine. The results of that 
investigation indicated that the native soils consisted of interbedded layers of gravel and clay 
overlying Mancos Shale. Following removal and stockpiling of the topsoil, the underlying 
granular soils were excavated, crushed, screened, and transported to the Dugout Canyon 
Mine. The excavation typically continued downward until weathered Mancos Shale was 
encountered. As a result, the remaining soil at the site consisted primarily of thin layers of 
granular alluvium overlying weathered Mancos Shale and Mancos Shale bedrock, 

The topography of the site following removal of the surficial granular soils and 
stockpiling of the topsoil is shown in Figure 1 (attached). As shown on Figure 1, the site has 
an irregular shape with most of the surface area present at the north end. Dugout Canyon 
Mine proposes to construct a waste-rock pile along the east-half of the north end of the site. 
Mine construction materials (i.e., timbers) will be temporarily stockpiled at the west-half of 
the north end of the site. This area will also be used to pile snow removed from the working 
areas around the mine. A sedimentation pond to contain surface water runoff will be 
constructed at the south end of the site in a depression that was formed during removal of 
the surficial granular soils. 

Based on preliminary design information, the north edge of the waste-rock pile will only 
be about 2 feet high. The waste-rock pile will be placed with a longitudinal peak along the 
north-south axis that slopes southward at about 2 percent. From the peak, the waste-rock 
pile surface will also slope toward the east and west at about 2 percent. Because the 2% 
waste-rock slope is less than the slope of the existing ground surface, the . ~ k i .~ fh~ TED 
waste-rock pile will gradually increase progressing toward the south to a maxImum thickness 
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of about 10 feet at the south end. The waste-rock pile outslope will be constructed at about 
3 horizontal to 1 vertical. The outside toe of the east and south ends of the waste-rock pile 
will be maintained about 10 feet inward of the top of the existing native slope . This 10-foot 
area will be sloped from the waste-rock pile at about 10 horizontal to 1 vertical to a 
ditch/berm to contain surface-water runoff , which will be directed toward the proposed 
sedimentation pond at the south end of the site. 

SOILS INFORMATION 

As part of this investigation, EarthFax installed ten shallow test pits using a rubber tire 
backhoe. The locations of the test pits are presented in Figure 1 (attached). Test Pits DCW-l 
through DCW-9 were excavated within the area from which granular alluvium was removed 
(see the previous section). Two of these test pits (DCW-l and DCW-2) were excavated 
within the footprint of the proposed waste rock pile. Native soil properties were evaluated 
beyond the disturbed area by excavating one test pit (DCW-1 0) south of the proposed waste
rock pile. The test pits were logged by a geotechnical engineer from EarthFax and by a soil 
scientist from EIS, Inc. (Salt Lake City, Utah) . EarthFax's test pit logs are attached . Nuclear 
density/moisture tests were conducted on the surface soils at most of the test pits to provide 
remolding criteria for samples submitted for direct shear tests. Select samples were 
submitted to Applied Geotechnical Engineering Consultants, Inc. (Sandy, Utah) for 
geotechnical laboratory analyses. 

According to the test pit logs, a thin layer (2 to 2.2 feet thick) of weathered Mancos 
Shale over Mancos Shale bedrock was encountered at Test Pits DCW-3 and DCW-9. 
Remnants (2.7 to 9 feet thick) of gravelly sand alluvium were encountered at Test Pits DCW-
1, DCW-2, DCW-4, and DCW-5. Mancos Shale bedrock was encountered below the alluvial 
soil at Test Pits DCW-l and DCW-4. Test Pit DCW-6 contained layers of silty sand and sandy 
silt to a depth of 6 feet overlying gravelly sand to a depth of 7.5 feet. Test Pit DCW-7 
encountered some coal, gravel, and soil to a depth of 0.7 feet, silty sand alluvium to a depth 
of 6 feet, and gravelly sand alluvium to a depth of about 7 feet . Stockpiled topsoil was 
encountered to a depth of 5 feet at Test Pit DCW-B, under which a gravelly sand alluvium 
extended to the bottom of the test pit at a depth of 6.5 feet. 

Beyond the disturbed area at Test Pit DCW-l0, the soils consisted of a silty sand 
topsoil to a depth of 1.1 feet over a gravelly sand layer to the bottom of the test pit at a depth 
of 8.5 feet. 

Results of the laboratory analyses are attached and are summarized in Table 1. Direct 
shear tests were conducted on samples that were remolded to the same dry density and 
moisture contents that were recorded in the field from the nuclear density/moisture tests. 
According to the data in Table 1, the soil property parameters are as follows : 
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• Weathered Mancos Shale (Test Pits DCW-3 and DCW-9): The material 
contained 0 to 49% gravel, 15 to 16% sand, 25 to 61 % silt, and 10 to 24% 
clay. According to the Atterberg Limits data, the liquid limit was 26 to 33, the 
plastic limit was 17 to 18, and the plastic index was 9 to 15 . The angle of 
internal friction ranged between 33 and 37 degrees, and the cohesion intercept 
values ranged between 1320 and 1360 pounds per square foot ("psf"). The 
direct shear tests were conducted under consolidated, undrained, unsaturated 
(moist) conditions. 

• Gravelly Sand Alluvium (Test Pit DCW-1): The material contained 52% gravel, 
30% sand, and 18% silt. The angle of internal friction was 43 degrees and the 
soil was noncohesive from direct shear tests conducted under consolidated, 
undrained, unsaturated (moist) conditions. 

• Sandy Silt (Test Pit DCW-6): The material contained 59% silt and 41 % sand. 
The angle of internal friction was 45 degrees and the soil was noncohesive 
from direct shear tests conducted under consolidated, undrained, unsaturated 
(moist) conditions. 

• Native Soil Beyond the Disturbed Area (Test Pit DCW-10): The material 
contained 34% gravel, 34% sand, and 32% silt. The angle of internal friction 
was 43 degrees and the cohesion intercept value was 210 psf from direct 
shear tests conducted under consolidated, undrained, unsaturated (moist) 
conditions. 

WASTE-ROCK 

The waste-rock to be placed at the site will originate as roof-fall and other rock 
materials removed from the Dugout Canyon Mine. Similar waste-rock had been tested for a 
slope stability analysis of a temporary waste-rock pile at the Dugout Canyon Mine . The 
results of this analysis were presented in a letter dated July 27, 1998 from EarthFax to 
Canyon Fuel Company. As part of that investigation, gradation, Atterberg Limits, Standard 
Proctor compaction, and direct shear tests were conducted on the waste-rock. Results of 
these analyses are attached (data sheets dated July 15, 1998). According to these analyses, 
the waste-rock is coarse-grained with about 95% retained on the No. 200 sieve (i.e., sand 
fraction or larger)' and about 82% retained on the No.4 sieve (i.e., gravel fraction). The 
material is poorly-graded with a Unified Soil Classification of GP-GM. The sample had an 
angle of internal friction of 35 degrees and a cohesion strength of 490 pounds per square 
foot. These strength parameters will be used for the slope stability analysis of the proposed 
waste-rock pile. 
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ASSUMPTIONS 

The following assumptions were made for the slope stability analyses: 

1. The outslope of the waste-rock pile will be placed at a slope of 3 horizontal to 
1 vertical (about 18 degrees) to a maximum height of 10 feet. The outslope 
toe of the waste-rock pile will be maintained about 10 feet inward of the top 
of the existing native slope. The surface of the waste-rock pile will be placed 
with a slope of about 2 percent. 

2. As a worst-case condition, the native soil has a maximum slope of 30 degrees 
for a height of 40 feet. The topography of the existing native slope east and 
south of the proposed waste-rock pile in Figure 1 indicates that the native slope 
typically ranges between 20 and 30 degrees (near Section A-A' in Figure 1) 
with a maximum height of less than 40 feet. 

3. As a worst-case condition, the native soil is vertically continuous and the failure 
surfaces do not intersect the Mancos Shale bedrock. This assumption was 
included because the Mancos Shale bedrock surface is variable throughout the 
site. 

4 . The soil property parameters used for the analyses are representative of the 
native soils throughout the site. In the interest of conservatism, the weakest 
soils from the direct shear tests were used for the analyses, which were as 
follows (see Table 1): 

Granular 
full 

Angle of Internal Friction (degrees) 43 

Cohesive Strength (psf) o 

Weathered 
Mancos 

Slli!l.e. 

33 

1360 

5. The soils do not become saturated, and there is no phreatic surface. The soils 
drain rapidly, and excess pore pressures do not develop in response to strains 
and stress changes. 

6. The results of direct shear tests on the waste-rock presented in the letter dated 
July 27, 1998 from EarthFax to Canyon Fuel Company are representative of the 
proposed waste-rock pile. Therefore, the angle of internal friction of the waste-
rock is 35 degrees and the cohesive strength is 490 pounds per square faa \.A"" ED 

INCQRP ,I 

Oiv. of Oil, Gas & Mining 



Mr. Chris Hansen 
May 15, 2001 
Page 5 

RESULTS 

Slope stability analyses were performed using the computer program GEOSLOPE 
(Version 5.0) . GEOSLOPE utilizes the limit equilibrium procedure of slices (Simplified Bishop's 
method) to determine the safety factor of potential failure surfaces for circular shapes. 

Using the assumptions presented above , results of the slope stability analyses are 
attached and are summarized in Table 2 (attached). The results of the stability analyses 
include the data files and the output files. Table 2 includes a description of the analysis slope, 
the number of trial failure surfaces , and the safety factor against sliding . From Table 2, the 
critical safety factor was 1.62 for failure surfaces originating at the toe of the native slope 
(alluvial soil) and terminating in the waste-rock pile. When soil strength parameters for 
weathered Mancos Shale were used for the native soils, the safety factor increased to 3 .73. 
The critical safety factor was 7.48 for failure surfaces originating and terminating in the 
waste-rock pile. These values satisfy the minimum regulatory requirement of 1.5 promulgated 
by the Utah Division of Oil, Gas, and Mining (R645-301-536.11 0). Because the effects of 
bedrock were not included in the analyses, the results are considered to be conservative. 

We have appreciated the opportunity to provide this information. If you have any 
questions, please call. 

Sincerely, 

&Tr~ 
Rhett Brooks, P.E. 
EarthFax Engineering, Inc . 

cc: Tom Suchoski, EarthFax 
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TABLE 1 

SUMMARY OF LABORATORY TEST RESULTS 

Direct Shear Test 
Gradation (%) Atterberg Limits Values 

Test Pit Gravel Sand Silt Clay Liquid Plastic Plastic Cohesive Angle of 
and Limit Index Limit Strength Internal 

Depth (psf) Friction 
(Ft.) (degrees) 

DCW-1 52 30 18 -- -- -- 0 43 
0 -3.2Ia) 

DCW-3 49 16 25 10 33 15 18 1320 37 
0-2.2Ib) 

DCW-6 0 41 59 - -,- -- 0 45 
2.5-6 10) 

DCW-9 0 15 61 24 26 9 17 1360 33 
0-1.2Id) 

DCW-10 34 34 32 -- - -- 210 43 
1 .1 _8.5 10) 

Alluvium. Sample for direct shear test remolded to a dry density of 115 pcf at a moisture 
content of 6%, which were the results of a nuclear density/moisture test conducted on the 
ground surface near the test pit. Direct shear test conducted under consolidated-undrained 
(CU) unsaturated conditions with vertical effective pressures of 1200, 3600, and 6000 psf. 
Weathered Mancos Shale. Direct shear test samples remolded to a dry density of 113 pcf at 
a moisture content of 6 %, which were the results of a nuclear tests conducted on the ground 
surface near the test pit. Direct shear test conducted under consolidated-undrained (CU) 
unsaturated conditions with vertical effective pressures of 1200, 3600, and 6000 psf. 
Silty sand. Sample for direct shear test remolded to a dry density of 112 pcf at a moisture 
content of 9%, which were the results of a nuclear density/moisture test conducted on the 
ground surface near the test pit . Direct shear test conducted under consolidated-undrained 
(CU) unsaturated conditions with vertical effective pressures of 1200, 3600, and 6000 psf. 
Weathered Mancos Shale . Direct shear test samples remolded to a dry density of 98 pcf at a 
moisture content of 6 %, which were the results of a nuclear test conducted on the ground 
surface near the test pit. Direct shear test conducted under consolidated-undrained (CU) 
unsaturated conditions with vertical effective pressures of 1200, 3600, and 6000 psf. 
Silty Sand. Direct shear test samples remolded to a dry density of 100 pcf at a moisture 
content of 8%, which were the resu lts of a nuclear test conducted on the ground surface near 
the t est pit. Di rect shear test conducted under consolidated-undrained (C ~y ~ ' . e . P JED 
cond itions w ith vertical effective pressures of 500, 1500, and 2500 psf. 
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TABLE 2 

RESULTS OF SLOPE STABILITY ANALYSES 

Slope Number of Trial Safety Factor 
Failure Surfaces 

Native Soil (Alluvium) and 930 1.62 
Waste-Rock Pile 

Native Soil (Mancos Shale) 930 3.73 
and Waste-Rock Pile 

Waste-Rock Pile 660 7.48 
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TEST PIT DCW-1 
(Excavated and logged on September 16, 1999) 

Depth (ft,) Description 

0 - 3. 2 Sandy Grayel wI Silt and Cobbles. Alluvium. About 42% gravel, 30% sand, 
10% cobbles, and 18% silt. Sand is typically fine to coarse grained. Cobbles 
are up to 7 inches in diameter, subround. Gravel is subround to subangular. 
Moist. No cementation or cohesion. Good foundation material or fill material. 
From a 12-inch nuclear density/moisture test: moisture content = 5.7%, dry 
density = 115.5 pounds per cubic foot, wet density = 122.1 pounds per cubic 
foot. Brown 10YR 4/3. GM. 

3.2 - 4.6 Mancos Shale Bedrock. Fractured. Gray. Hard to dig. 
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Depth (ft.) 

0 - 7 .7 

TEST PIT DCW-2 
(Excavated and logged on September 16. 1999) 

Description 

Gravelly Sand wI Silt. Cobbles, and Boulders. Alluvium. About 45% sand, 
25% gravel, 15% cobbleslboulders, and 15% silt. Sand is typically fine to 
coarse grained. Gravel is subround to subangular. Moist. No cementation or 
cohesion. Good foundation material or fill material. From a 8-inch nuclear 
densitylmoisture test: moisture content = 7.8%, dry density = 115.0 pounds 
per cubic foot, wet density = 124.0 pounds per cubic foot. Brown 1 OYR 4/3. 
Boulders at bottom impeded digging deeper. SM. 

INCORPORATED 

JUN 07 2017 

Div. of Oil, Gas & Mining 



TEST PIT DCW-3 
(Excavated and logged on September 16, 1999) 

Depth (it.) Description 

0-2.2 Weathered Mancos Shale. 49% gravel (fractured Mancos Shale), 16% sand , 
25 % silt, and 10% clay. Loose in top 3 inches, firmer and less weathered with 
depth. From a 12-inch nuclear density/moisture test: moisture content = 
5.6%, dry density = 112.6 pounds per cubic foot, wet density = 118.8 
pounds per cubic foot. 

2.2 - 3.2 Mancos Shale Bedrock. Fractured and slightly weathered. Gray. Hard to dig . 
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TEST PIT DCW-4 
(Excavated and logged on September 16, 1999) 

Pepth 1ft.} DescriPtion 

0 - 2 .7 Gravelly Sand wI Silt. Alluvium. About 55% sand, 20% gravel, 10% cobbles, 
and 15% silt. Sand is typically fine to coarse grained. Cobbles are up to 7 
inches in diameter, subround. Gravel is subround to subangular. Moist. No 
cementation or cohesion . Good foundation material or fill material. From a 12-
inch nuclear density/moisture test: moisture content = 5.7 %, dry density = 
115.5 pounds per cubic foot, wet density = 122.1 pounds per cubic foot. 
Brown 10YR 4/3. SM. 

2.7 - 3.2 Mancos Shale Bedrock. Fractured. Gray. Hard to dig. 
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DeQth (ft.) 

0-9 

TEST PIT DCW-5 
(Excavated and logged on September 16, 1999) 

Description 

Gravelly Sand wI Silt. Alluvium. About 55% sand. 20% gravel, 10% cobbles, 
and 15% silt. Sand is typically fine to coarse grained. Cobbles are up to 7 
inches in diameter, subround. Gravel is subround to subangular. Moist. No 
cementation or cohesion . Good foundation material or fill material. From a 12-
inch nuclear density/moisture test: moisture content = 5.7%, dry density = 
11 5 .5 pounds per cubic foot, wet density = 1 22.1 pounds per cubic foot. 
Brown 10YR 4/3. SM. 
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Depth (ft.) 

o - 1. 5 

1.5 - 2.5 

2.5 - 6 

6 - 7.5 

TEST PIT DCW-6 
(Excavated and logged on September 16, 1999) 

Descriptioo 

Silty Sand. About 60% sand and 40% silt. Sand is very fine to fine grained. 
Nonplastic. Numerous large roots from pine trees. From a 12-inch nuclear 
density/moisture test: moisture content = 8.8 %, dry density = 102.9 pounds 
per cubic foot, wet density = 111.9 pounds per cubic foot. Yellowish brown 
10YR 5/4. SM. 

Sandy Silt. About 65% silt and 35% silt. Sand is very fine grained . Low 
plasticity, somewhat cohesive. Dry and hard. Very friable. ML. 

Sandy Silt . About 59 % silt and 41 % sand. Sand is very fine grained. 
Nonplastic. Probably a blow sand layer. Light yellowish brown 2.5Y 6/3. ML. 

Gravelly Sand wI Silt. Alluvium. About 55% sand, 20% gravel, 10% 
cobbles/boulders, and 15% silt. Sand is typically fine to coarse grained. Gravel 
is subround to subangular. Moist. No cementation or cohesion. Brown 10YR 
4/3. SM. 
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TEST PIT DCW-7 
(Excavated and logged on September 16, 1999) 

Depth (ft .) Description 

0 - 0.7 Mix of Rubbish. Mix of coal, sandstone, and dark brown soil (silt through 
cobbles). SM. 

0.7 - 6 Silty Sand w/ Gravel. Alluvium. About 70% sand, 10% gravel/cobbles, 20% 
silt. Sand is typically fine to coarse grained. Gravel is subround to subangular. 
Moist. No cementation or cohesion . Brown 10YR 4/3. SM. 

6 - 7 Gravelly Sand wI Silt. Alluvium. About 55% sand , 20% gravel, 10% cobbles, 
and 15% silt. Sand is typically fine to coarse grained. Gravel is subround to 
subangular. Moist . No cementation or cohesion . Brown 10YR 4/3. SM. 
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TEST PIT DCW-8 
Topsoil Stockpile 

(Excavated and logged on September 16, 1999) 

Depth (ft. ) Description 

o - 5 Topsoil Stockpile. Topsoil that had been stripped from the site and piled in this 
area. Primarily silty sand with gravel and organic matter. 

5 - 6.5 Gravelly Sand wI Silt. Alluvium. About 55 % sand, 20% gravel, 10% cobbles, 
and 15% silt. Sand is typically fine to coarse grained. Gravel is subround to 
subangular. Moist. No cementation or cohesion. Brown 10YR 4/3. SM. 
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Depth eft.) 

0- 2 

2 - 2.5 

TEST PIT DCW-9 
(Excavated and logged on September 16, 1999) 

Description 

Weathered Mancos Shale. 61 % silt, 24% clay, and 15% sand. Loose in top 
14 inches, firmer and less weathered with depth. From a 12-inch nuclear 
density/moisture test: moisture content = 5.7%, dry density = 98.3 pounds 
per cubic foot, wet density;::: 103.8 pounds per cubic foot. CL. 

Mancos Shale Bedrock. Fractured and slightly weathered. Gray. Hard to dig . 
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Depth (ft,) 

o - 1 .1 

1.1-8.5 

TEST PIT DCW-10 
Near Proposed Sedimentation Pond Embankment 
(Excavated and logged on September 16, 1999) 

Description 

Silty Sand Topsoil. About 75% sand and 25% silt. Sand is very fine to fine 
grained. Nonplastic. Numerous fine roots. From a 12-inch nuclear 
density/moisture test: moisture content = 8.2%, dry density = 95.9 pounds 
per cubic foot, wet density = 103.7 pounds per cubic foot. Brown 10YR 4/3, 
SM. 

Grayelly Sand wI Silt. Alluvium. About 34% sand, 34% gravel/cobbles, and 
32 % silt. Sand is typically fine to coarse grained. Gravel is subround to 
subangular. Moist. No cementation or cohesion. Brown 1 OYR 4/3 . SM. 
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Canyon Fuel Company 
Dugout Canyon Mine 

Refuse Pile Expansion Slope Stability Analysis 
February 2017 

ATTACHMENT B 

Slide Geometry and Output 
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February 2017 
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Determination of Refuse Tonnage for Final Pile Configuration 

The existing topography shown on the maps is representative of the site when the last 
aerial survey was conducted on August 12, 2004. At that time Olympus Aerial Surveys 
had estimated that 46,217 CY of coal refuse had already been placed at the site. 

At the final pile configuration an additional 639,838 CY of coal waste will have been 
added to the refuse pile. 

Disturbed acres = 26.8 acres 

Total coal refuse in the pile = 46,217 CY + 639,838 CY = 686,055 CY 

Unit weight of coal refuse = 110 lbs/ft3 

Tonnage = (686,055 CY * 27 ft3/CY * 110 lbs/ft3) I 2000 lbs/ft3 = 1,018,792 tons 

2015 Phase I Pile Expansion 

Disturbed acres = 26.8 

Unit weight of coal refuse = 110 lbs/ft3 

Additional tonnage capacity = (42,000 CY * 27 ft3/CY * 110 lbs/ft3) I 2000 lbs/ft3 = 62,370 tons 

Total combined tonnage capacity = (686,055+42,000 CY * 27 ft3/CY * 110 lbs/ft3) 12000 lbs/ft3 = 
1,081,162 tons 

2017 Phase II Pile Expansion 

Additional disturbed acres = 1.4 acres 

Total disturbed acres = 26.8 + 1.4 = 28.2 acres 

Unit weight of coal refuse = 110 Ibs. Ift3 

Additional tonnage capacity = (585,000 CY * 27 ft3/CY * 110 lbs. Ift3) I 2000 lbs. Ift3 = 868,725 tons 

Total combined tonnage capacity = (686,055+42,000+585,000 CY * 27 ft3/CY * 110 lbs. Ift3) I 2000 
lbs. Ift3 = 1,949,887 tons 
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Div. of Oil, Gas & Mining 



fROM; USGS. 1972 
An derson , 1976 

RA FIGURE 6-1. 

LEGEND 
Qal QUA lERNARY ALLUVIUM 
09 QUA lERNARY PEDIMENT GRAVELS 

Km CRETACEOUS MANCOS SHALE 

AREA GEOLOGY 
0 ' 2500' 
~L-!§iiiiI __ ~iiiiiiiiiiiil 



Canyon Fuel Company, LLC 
Dugout Canyon Mine 

CHAPTER 7 

HYDROLOGY 

7-i 

Refuse Pile Amendment 
April 2017 

INCORPORATED 

Div. of Oil, Gas & Mining 



Canyon Fuel Company, LLC 
Dugout Canyon Mine 

Section 

TABLE OF CONTENTS 

Refuse Pile Amendment 
April 2017 

CHAPTER 7 ................................................................. ............. ...................................................... 7-1 
HYDROLOGY ................................................................................................................................. 7-1 

710 INTRODUCTION ................................................................................................................ 7-1 

711 General Requirements ............. ............................................................................... 7-1 
712 Certification ......................................................................................................... .... 7-1 
713 Inspection ......................................................................... .... ................................... 7-1 

720 ENVIRONMENTAL DESCRIPTION .... ............................................................................... 7-1 

721 General Requirements ............ .......................................... ... .. ....................... .......... 7-1 
722 Cross Sections and Maps ........ ....................... ........................................................ 7-2 

722.100 Location and Extent of Subsurface Water ............................................. 7-2 
722.200 Location of Surface Water Bodies ............ ............................................. 7-2 
722.300 Locations of Monitoring Stations ................ ............................................ 7-2 
722.400 Location and Depth of Water Wells ........... ............................................ 7-2 
722.500 Surface Topography ....... ........................................................................ 7-2 

723 Sampling and Analysis ...................... ............................................ .......................... 7-2 
724 Baseline Information .......................... ..................................................................... 7-3 

724.100 Groundwater Information .. ..................................................................... 7-3 
724.200 Surface Water Information ..................................................................... 7-3 
724.300 Geologic Information ......... .............................................. ....................... 7-4 
724.400 Climatological Information ...................................................................... 7-4 
724.500 Supplemental Information ........... ........................................................... 7-4 
724.600 Survey of Renewable Resource Lands ................................................. 7-4 
724.700 Alluvial Valley Floor Requirements ........................................................ 7-4 

725 Baseline Cumulative Impact Area Information ....................................................... 7-5 
726 Modeling .......................... .. ................................................................... ................... 7-5 
727 Alternative Water Source Information ..................................................................... 7-5 
728 Probable Hydrologic Consequences ...................................................................... 7-5 

728.100 Potential I mpacts to Surface and Groundwater ..................................... 7-5 
728.200 Baseline Hydrologic and Geologic Information ...................................... 7-6 
728.300 PHC Determination ................................................................................ 7-6 

729 Cumulative Hydrologic Impact Assessment (CHIA) ............................................... 7-7 

730 OPERATION PLAN ................ ................ ............................................................................ 7-8 

731 General Requirements ... ............. ............................................................................ 7-8 
731.100 Hydrologic-Balance Protection ...... ......................................................... 7-8 
731.200 Water Monitoring .................................................................................... 7-9 
731.300 Acid- and Toxic-Forming Materials ...................................................... 7-10 
731.400 Transfer of Wells ............................................. ..................................... 7-10 
731.500 Discharges ...... · ........ .. · .. · .......... ·· .. .................. ·· .. · ...... .... · .. · .... · .... 0· .... , 7- -D 
731.600 Stream Buffer Zones ................................................... \ C .. . . .. ..... ." - a:. 

7-ii 

0 ·\ <"'"co & Mining 
O· o'f II !,..1a.,;) IV. , 



Canyon Fuel Company, LLC 
Dugout Canyon Mine 

Refuse Pile Amendment 
April 2017 

TABLE OF CONTENTS (Continued) 

Section Page 

731.700 Cross Sections and Maps ...... ........... ... ... ... .. ...................................... .. 7-10 
731.800 Water Rights and Replacement... .................... .. .................... .......... .... 7-11 

732 Sediment Control Measures ............................................. ........................ .. ..... ..... 7 -11 
732.1 00 Siltation Structures ........................................... ............ .. ........ .......... ... . 7-11 
732.200 Sedimentation Ponds ....................................... ......................... ... ...... .. 7-11 
732.300 Diversions ................... ...................................... ...... .. ....... .... ..... ........ .. .. 7-12 
732.400 Road Drainage ................................................. .................................... 7-14 

733 Impoundments .................................................................. .......................... ......... . 7-14 
733.100 General Plans ...................................................................................... 7-14 
733.200 Permanent and Temporary Impoundments .... ..................................... 7-15 

734 Discharge Structures ............... ............ ............................. .. .... ..... .... .... ..... .......... .. 7-16 
735 Disposal of Excess Spoil ............ .. ........................................................................ 7-16 
736 Coal Mine Waste .................................................................................................. . 7-16 
737 Noncoal Mine Waste ............................................ .. .......... ..................... ..... ... ........ 7-16 
738 Temporary Casing and Sealing of Wells ............... .. .... .. .. .................. ........ .......... . 7 -16 

740 DESIGN CRITERIA AND PLANS .......... ........................................ ................................... 7-17 

741 General Requirements ................... .................... .. ................................................. 7-17 
742 Sediment Control Measures ....... ..... ...... ..... ... .. .. ... ................................................ 7-17 

742.100 General Requirements .............. ...... ..................................................... 7-17 
742.200 Siltation Structures .......... ........... ................................................. ......... 7-17 
742.300 Diversions ............................................................................................. 7-21 
742.400 Road Drainage .......................... ........ ................................................. .. 7-23 

743 Impoundments ............................................ ..................................... ..................... 7-23 
744 Discharge Structures ............................................................................................ 7-23 
745 Disposal of Excess Spoil .......................... ............................................................ 7-23 
746 Coal Mine Waste ....................................... .. ....... ......... .. .. .......... ........ .. ..... ............. 7-24 

746.100 General Requirements ............. ............................................................ 7 -24 
746.200 Refuse Piles .............................. .. .... .. ...... .. ... ......................... ... ........ .... 7-24 
746.300 Impounding Structures ............. ...... .. ............ ..... ........ .. .. ............. ........ .. 7-24 
746.400 Return of Coal Processing Waste to Abandoned ... .... .. .......... ............. 7-24 
Underground Workings .......... ..... .. ..................................................................... ... 7-24 

747 Disposal of Noncoal Mine Waste .......................... ............. ................................... 7-24 
748 Casing and Sealing of Wells ................................... ...... .......... .. .. ...... ................ .... 7-24 

750 PERFORMANCE STANDARDS ............. .... .............................................. .......... ... .... ... .... 7-25 

751 
752 

753 

Water Quality Standards and Effluent Limitations ................................................ 7-25 
Sediment Control Measures ................................................................................. 7-25 
752.100 Siltation Structures and Diversions ...... ................................................ 7-25 
752.200 Road Drain.age .......... .. ............................................................ ;.:.:~ .... ... 7-~5 ED 
Impoundments and Discharge Structures ...................................... .. ...t., ...... .. 7-25f 

I ... ...., &: t 

7-iii 

Div. of Oil, Gas, & Mining 



Canyon Fuel Company, LLC 
Dugout Canyon Mine 

TABLE OF CONTENTS (Continued) 

Refuse Pile Amendment 
April 2017 

Section Page 

754 Disposal of Excess Spoil, Coal Mine Waste and Noncoal Mine Waste ............... 7-26 
755 Casing and Sealing of Wells ...................................................................... ........... 7-26 

760 RECLAMATION ................................................................................................................ 7-26 

761 General Requirements ............................................. .......................... .. .. ............... 7-26 
762 Roads ....................................................................... ..... ............ ....... .......... ........... 7-26 

762.100 Restoring the Natural Drainage Patterns ............... ...... .. ........... ........... 7-26 
762.200 Reshaping Cut and Fill Slopes .............. .............................................. 7-27 

763 Siltation Structures ................................................................................... .. ........... 7 -27 
763.100 Maintenance of Siltation Structures ......... ....... ........................ ............. 7-27 
763.200 Removal of Siltation Structures ............... ....... ....... .. .... .. .......... .. ..... .. ... 7-27 

764 Structure Removal ....................................................... .. .. .. ...... .. .. .. ...... .... .. .. .. .. .... . 7-28 
765 Permanent Casing and Sealing of Wells ................. ............................................. 7-28 

LIST OF FIGURES 

RA Figure 7-1 Potentiometric Surface .......................................................................................... 7-29 

LIST OF TABLES 

RA Table 7-3 Diversion Design Summary ................................................... .. ............................. 7-30 
RA Table 7-4 Culvert Design Summary ... ................................................................................... 7-32 

RA Attachment 7-1 
RA Attachment 7-2 
RA Attachment 7-3 
RA Attachment 7-4 
RA Attachment 7-5 
RA Attachment 7-6 
RA Attachment 7-7 

LIST OF ATTACHMENTS 

Baseline Data 
Sediment Pond Design Calculations 
Topsoil/Subsoil Stockpile Sediment Control 
Diversion and Culvert Design Calculations 
Climatological Information 
Soldier Canyon Mine Plate 7-1 
Refuse Pile Phase II, Hydrology Design Report 

7-iv 

INCORPORI\ ED 

. f 0'11 Gas & Mining OIV.O , . 



Canyon Fuel Company, LLC 
Dugout Canyon Mine 

Refuse Pile Amendment 
April 2017 

RA Plate 7-1 
RA Plate 7-2 
RA Plate 7-3 
RA Plate 7-1a 
RA Plate 7 -2a 
RA Plate 7 -3a 
RA Plate 7 -4a 
RA Plate 7-5a 

LIST OF PLATES 

Drainages, Sediment Control Structures and Sampling Locations 
As-Built Sediment Pond Details 
Reclaimed Drainages and Watersheds 
Drainages, Sediment Control Structures and Sampling Locations, Phase II 
Operational and Reclamation Storm Water Conveyance Details, Phase II 
Operational Sediment Pond Details, Phase II 
Operational Watersheds, Phase II 
Reclamation Watersheds, Phase II 

\NCORPORATED 

7-v 
],0:-\ 07 'LOll 

. t Oil Gas & Mining 
OIV.O , 



Canyon Fuel Company, LLC 
Dugout Canyon Mine 

710 INTRODUCTION 

711 General Requirements 

This chapter presents a description of: 

CHAPTER 7 

HYDROLOGY 
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Proposed operations and the potential impacts to the hydrologic balance; 

Methods of compliance with design criteria and the calculations utilized to show 
compliance; and 

Applicable hydrologic performance standards. 

712 Certification 

A qualified, registered professional engineer has certified all maps, plans, and cross sections 

presented in this chapter. 

713 Inspection 

Refer to the approved M&RP 

720 ENVIRONMENTAL DESCRIPTION 

721 General Requirements 

This section presents a description of the pre-mining hydrologic resources within the permit and 

adjacent areas that may be affected or impacted by the proposed coal mining and reclamation 

operation. 

lNCORPORATED 
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Reference RA Attachment 2-3 for soil information, pictures and drawings and RA Attachment 7-3, 

Addendum A for hydrologic information pertaining to the soil borrow area to be used for reclamation 

of the refuse pile. 

722 Cross Sections and Maps 

722.100 Location and Extent of Subsurface Water 

No seeps or springs are present in the immediate area of the refuse pile site. Three monitoring 

wells were installed in the site area (see RA Plate 7-1a). The completion details of these wells are 

discussed in Chapter 6, RA Attachment 6-1 of this submittal. 

722.200 Location of Surface Water Bodies 

Dugout Creek is located to the east of the refuse pile between a 1/8 and 1/4 of a mile. Due to the 

distance to the creek, no impact to this stream is anticipated. 

722.300 Locations of Monitoring Stations 

Two surface water monitoring stations have been located for the refuse pile area (see RA Plate 7-

1 a). These stations are discussed in Section 731 of this submittal. 

722.400 Location and Depth of Water Wells 

No water-supply wells exist in the refuse pile area. 

722.500 Surface Topography 

Surface topographic features in the permit and adjacent areas are shown on the base map used for 

RA Plate 7-1a. 

723 Sampling and Analysis 

Refer to the approved M&RP. 
\NCORPORf\.TED 
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724 Baseline Information 
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Baseline information for Dugout Creek is presented in the approved M&RP. Baseline data for the 

sampling of the groundwater and surface water stations are presented in RA Attachment 7-1. 

724.100 Groundwater Information 

Mancos Shale. The refuse pile area is located on the Mancos Shale. The relatively impermeable marine 

shale is not considered to be a regional or local aquifer. Groundwater samples collected from four 

monitoring wells (MW-1 M, MW-2M, MW-3M and MW-1C) located approximately 2 miles south of Soldier 

Canyon Mine (see Plate 7-1a, RA Attachment 7-6) have a mean TDS concentration of approximately 

10,000 mg/I and are of the sodium-sulfate-chloride type (Appendix 7-3 of the approved M&RP). 

Chemical compositions are consistent with the dissolution of halite and gypsum as well as cation 

exchange. While it is anticipated that the water quality within the Mancos Shale in the Soldier Canyon 

Mine area is similar to the waste rock site, samples will be obtained from DH-1 beginning in the first 

quarter of 2003. Water samples from this drill hole will be analyzed for the parameters listed in 

Table 7-4 of the existing M&P. 

Recharge and Discharge Relations. Recharge to the Mancos Shale within the refuse pile area 

would be minimal since the formation is relatively impermeable, the refuse pile area is limited to only 

a few acres, and the refuse pile area is not located within a known recharge area. 

Depth to Groundwater. Water level measurements from the three monitoring wells located on or 

immediately adjacent to the refuse pile site indicate that water is found at a depth ranging from 35 to 

90 feet below ground surface. The water is originating either from the Mancos Shale or from the 

Alluvium/ Mancos Shale contact. It took approximately one month for the water levels in the wells to 

stabilize, indicating a very low permeability for the formation. The direction of groundwater flow is to 

south toward Dugout Creek (see RA Figure 7-1). 

724.200 Surface Water Information 

7-3 
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The refuse pile area exists entirely within the Dugout Creek watershed. Based on field observations, Dugout 

Creek is considered to be intermittent in this area. Several smaller tributaries to the creek in the area are 

ephemeral. No gauging stations are located within the immediate area ofthe refuse pile. The disturbance 

associated with the construction of the refuse pile is not anticipated to significantly increase or decrease 

runoff to Dugout Creek (Appendix 7-9, Addendum A). 

Two baseline surface water monitoring stations have been located in the ephemeral drainage to the 

southwest of the refuse pile. Data from these stations is presented in RAAttachment 7-1. No flow has 

been identified in the drainage through during the period of monitoring (August 2002). 

724.300 Geologic Information 

Geologic information related to the refuse pile area and adjacent areas is presented in Chapter 6 of 

this submittal and the approved M&RP. 

724.400 Climatological Information 

Climatological data are summarized in Appendix 4-1 of the approved M&RP and in RA Attachment 

7-5. 

724.500 Supplemental Information 

All information pertinent to a determination of the probable hydrologic consequences of the 

constructing, maintaining, and reclaiming of the proposed refuse pile are presented in both this 

submittal and the approved M&RP. 

724.600 Survey of Renewable Resource Lands 

The existence and recharge of groundwater systems in the refuse pile and adjacent areas is 

discussed in Section 724.100 of this submittal and the approved M&RP. 

724.700 Alluvial Valley Floor Requirements 

'NCORPOFi fED 
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Information regarding the presence or absence of alluvial valley floors in the permit and adjacent 

areas is presented in Chapter 9 of the approved M&RP and this submittal. 

725 Baseline Cumulative Impact Area Information 

The hydrologic and geologic information required for the Division to develop a Cumulative 

Hydrologic Impact Assessment is presented in the approved M&RP and this submittal under 

Chapters 6 and 7. Required information not available in these chapters is available from the Utah 

Divisions of Water Rights and Water Resources and from the U.S. Geological Survey and the U.S. 

Bureau of Land Management. 

726 Modeling 

No numerical groundwater or surface water modeling was conducted in support of this submittal. 

727 Alternative Water Source Information 

No surface mining will be conducted in this area and adjacent areas. Therefore, this section does 

not apply. 

728 Probable Hydrologic Consequences 

This section addresses the probable hydrologic consequences of construction and reclamation 

operations in the refuse pile area. Mitigating measures are discussed generally in this section and 

in detail in Section 730 of the approved M&RP. 

728.100 Potential Impacts to Surface and Groundwater 

Potential impacts of storing refuse and materials in this area on the quality and quantity of surface 

and groundwater flow may include: 

Contamination from acid- or toxic- forming materials; 

Increased sediment yield from disturbed areas; 

7-5 
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Increased total dissolved solids concentrations; 

Impacts to groundwater or surface water availability; 
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Hydrocarbon contamination from the use of hydrocarbons in the refuse pile area; and 

Contamination of surface and groundwater from road salting activities. 

These potential impacts are addressed in the following sections and in the approved M&RP. 

728.200 Baseline Hydrologic and Geologic Information 

Baseline geologic information is presented in Chapter 6 of the approved M&RP and this submittal. 

Baseline hydrologic information is presented in Sections 724.100 and 724.200 of the approved 

M&RP. 

728.300 PHC Determination 

Potential Impacts to the Hydrologic Balance. Potential impacts of the Dugout Canyon Mine on 

the hydrologic balance of the refuse pile and adjacent areas are addressed in the following 

subsections of this submittal and the approved M&RP. 

Acid- or Toxic- Forming Materials. No acid- or toxic-forming materials have been identified in the soils 

or strata of the Dugout Canyon Mine (Chapter 6 of the approved M&RP). Canyon Fuel commits to 

sampling any refuse materials generated by the mine in accordance with the approved M&RP to aid in 

identifying any acid- or toxic-forming materials. Thus, no significant potential exists for the contamination 

of surface and groundwater in the refuse pile and adjacent areas by acid- or toxic-forming materials. In 

the event that acid- or toxic-forming materials are identified, this material will be buried with a minimum of 

4 feet of non-acid, non-toxic, non-combustible materials. 

Sediment Yield. The potential impact of construction, maintenance, and reclamation of the refuse 

pile on sediment yield is an increase in sediment in the surface waters downstream from 

disturbed areas. Sediment-control measures (such as diversions, sediment ponds, straw bales, etc.) will 

be installed to minimize this impact. These facilities will be regularly inspected (see Section 514 of the ATEO 
M&RP) and maintained to ensure that they remain in proper operating condition. \ N COR 
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Various sediment-control measures will be implemented during reclamation as the vegetation 

becomes established. As discussed in Section 542.200 of this submittal, these measures will 

include maintenance of sediment ponds, berms, and diversions in appropriate locations to minimize 

potential contributions of sediment to Dugout Creek and off-site areas. These measures will reduce 

the amount of erosion from the reclaimed areas, thereby precluding adverse impacts to the 

environment. 

Once vegetation is adequately established, the berms will be pushed into the diversion ditches and 

revegetated in accordance with Chapter 2 and 3 ofthis submittal. Additionally, the sediment ponds 

embankment will be breached and the outlet works of the sediment pond will be removed, thereby 

ensuring a positive drainage from the site area. 

Acidity, Total Suspended Solids, and Total Dissolved Solids. Probable impacts of mining and 

reclamation operations on the acidity and total suspended solids concentrations of surface and 

groundwater in the permit and adjacent areas were addressed previously in this section. 

Groundwater and Surface Water Availability. Construction, maintenance, and reclamation of the 

refuse pile will not affect groundwater and surface water availability. As discussed previously, the 

refuse pile is of limited areal extent, is located on the Mancos Shale, and does not significantly affect 

surface runoff. 

Potential Hydrocarbon Contamination. Diesel fuel, oils, greases, and other hydrocarbon products 

will not be stored at the site. Fuels, greases and other oils may leak from equipment during 

construction operations. These spills will be handled as specified in the approved M&RP. 

Road Salting. No salting of roads will occur within the refuse pile area. Hence, this impact is not a 

significant concern. 

729 Cumulative Hydrologic Impact Assessment (CHIA) 
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A Cumulative Hydrologic Impact Assessment to include the permit and adjacent areas is to be 

prepared by the Division. 

730 OPERATION PLAN 

731 General Requirements 

731.100 Hydrologic-Balance Protection 

Groundwater Protection. The effect on groundwater in this area is expected to be minimal as 

discussed in Section 724.200. Groundwater will not be encountered or used during construction, 

maintenance, and reclamation of the refuse pile. The three wells that have been drilled in this area 

are used to aid in monitoring the potential impacts of the refuse pile. 

Surface Water Protection. To protect the hydrologic balance, construction, maintenance, and 

reclamation operations will be conducted to handle earth materials and runoff in a manner that 

prevents, to the extent possible, additional contributions of suspended solids to stream flow outside 

the permit area, and otherwise prevents water pollution. Additionally, CFC will maintain adequate 

runoff- and sediment-control facilities to protect local surface waters. 

During initial construction and prior to installation of all runoff- and sediment-control facilities, silt fences 

were installed along the down gradient edge of the refuse pile area. These silt fences were installed in 

accordance with the approved M&RP. If required for control of local erosion, straw-bale dikes may also 

be installed at the site during initial construction. The silt fences and straw-bale dikes will be periodically 

inspected, and accumulated sediment will be removed as needed to maintain functionality. Once 

the diversion ditches are installed, the silt fences and straw-bale dikes will be removed. 

The initial placement of waste rock did take place in an area lower than the existing surrounding grade. 

Appropriate ditches adjacent to and upstream of the growing pile were constructed when the 

placement of waste rock reached the level of the surrounding existing ground surface. Prior to 

construction of the ditches, a temporary interim berm was constructed upstream of the below-grafle [\olEO 
storage area to divert water to the sediment pond. lNr,c... , l 
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Once the runoff- and sediment-control facilities outlined in Section 732 have been installed, these 

structures will prevent additional contributions of suspended solids to stream flow outside the permit 

area. A description of sediment control following reclamation is presented in Sections 540 and 760 

of this submittal and the approved M&RP. 

Reference RA Attachment 7-3, Addendum A for hydrologic information pertaining to the soil borrow 

area. 

731.200 Water Monitoring 

Groundwater Monitoring. Groundwater monitoring associated with the refuse pile will include 

quarterly water level measurements. In accordance with Table 7-4, Groundwater Monitoring 

Program of the approved M&RP, Wells DH-1, DH-2 and DH-3 will be monitored using Protocols A, 

1. Water quality samples will be obtained quarterly from DH-1 beginning in the first quarter of 2003 

and ending the 4th quarter of 2004. Thereafter, a water quality sample from DH-1 will be taken 

annually, until bond release. The samples from DH-1 will be analyzed for the parameters listed in 

Table 7-4, "Groundwater Monitoring Program". At least one borehole volume of water will be 

removed from the well prior to obtaining the water sample for analysis. Water level data collected 

through the first quarter of 2002 are presented in RA Attachment 7-1. 

Should the subsoil stockpile be moved to the area of Well DH-2, the casing will be elevated above 

the stockpile to allow for continued monitoring (RA Plate 7-1 a). 

Surface Water Monitoring. Two surface water monitoring sites are located in the refuse pile area 

(see RA Plate 7-1a). These stations are located on the ephemeral drainage to the west and 

southwest of the pile. One point is located upstream of the pile, while the second point is located 

downstream of the site at the county road crossing. These stations are monitored to evaluate 

surface-water conditions upstream and downstream from the pile. The stations will be monitored in 

accordance with the schedule and protocols established in the approved M&RP. In accordance with 

Table 7-5, Surface Water Monitoring Program of the approved M&RP, Surface .q'lf1to in TED 
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Sites SS-1 and SS-2 are monitored using Protocol 1. Data collected through the third quarter of 

2002 are presented in RA Attachment 7-1. 

731.300 Acid- and Toxic-Forming Materials 

Acid- or toxic forming materials are not expected to be produced from the mine. CFC commits to 

monitor all materials produced and analyze them for acid- or toxic-forming materials. If any 

materials are identified, they will be placed in the refuse pile and covered with a minimum of 4 feet of 

non-acid, non-toxic, non-combustible materials. Copies of the toxicity/acid-base results from the 

samples collected at the Dugout Canyon Mine are presented in RA Attachment 5-4 and Appendix 5-

7 of the approved M&RP. 

731.400 Transfer of Wells 

The three ground water monitoring wells, which exist at the site, will be abandoned following the 

reclamation of the site when no longer required for ground water monitoring. Therefore, no well 

transfers are required. 

731.500 Discharges 

No mines are located in the refuse pile area, thus no discharges to mines is possible. 

731.600 Stream Buffer Zones 

The refuse pile for the Dugout Canyon Mine will not be constructed within 100 feet of a perennial 

stream. 

Stream Channel Diversions. No stream channel diversions are planned for this site. 

Buffer Zone Designation. No buffer zone designation is necessary at this site . 

731.700 Cross Sections and Maps 
\NCORPORATED 
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RA Plate 7-1a shows the location of each monitoring station and the watershed boundaries for the 

area watersheds. RA Plate 7-1a shows the proposed location of the diversion ditches and culverts 

and sediment ponds associated with the refuse pile area. RA Plate 7-2 and RA Plate 7-3a presents 

the design details of the sediment ponds with appropriate cross sections of the ponds and 

embankments. 

731.800 Water Rights and Replacement 

No surface or groundwater sources are located within the refuse pile area. 

732 Sediment Control Measures 

The sediment control measures within the refuse pile area have been designed to prevent additional 

contributions of sediment to stream flow or to runoff outside the permit area. In addition, they have been 

designed to meet applicable effluent limitations, and minimize erosion to the extent possible. 

The structures to be used for the runoff-control plan for the permit area include disturbed and 

undisturbed area diversion channels, sedimentation ponds, berms, silt fences, and road diversions 

and culverts. 

Reference RA Attachment 7-3, Addendum A for hydrologic information pertaining to the soil borrow 

area. 

732.100 Siltation Structures 

The siltation structures within the permit area are sediment ponds as described in Section 732.200. In 

addition to the sediment ponds, a berm encircles the topsoil/subsoil stockpiles, providing treatment and 

total containment of the runoff from the stockpiles (RA Attachment 7-2 and 7-7). Typical cross sections 

of the ditches, berm and containment area are located in RA Plate 7 -2a and RA Attachment 7-4. 

732.200 Sedimentation Ponds 
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There are two sedimentation ponds operating at the refuse pile site. The sedimentation pond 

topography and cross sections are presented on RA Plate 7-2 and RA Plate 7-3a. Details regarding 

sedimentation pond design are presented in Section 742.100 and RA Attachments 7-2 and 7-7. 

The sedimentation ponds are defined as a Class A pond in accordance with TR-60 (U.S. Soil 

Conservation Service, 1976). A clean-out marker will be installed in the sediment ponds. 

The sedimentation ponds are within the disturbed area boundary and are subject to final 

reclamation. The areas are included in the calculation of the disturbed area subject to bonding and 

in the calculation of final reclamation costs. 

Compliance Requirements. The sedimentation ponds will be maintained until removal in 

accordance with the reclamation plan (see Section 540 of this submittal). When the pond is 

removed, the land will be revegetated in accordance with the reclamation plan defined in Section 

540. 

MSHA Requirements. MSHA requirements defined in 30 CFR 77.216 are not applicable since the 

sedimentation ponds will not impound water or sediment to an elevation of 20 feet or more above the 

upstream toe of the structure. The ponds will have a storage volume of less than 20 acre-feet. 

732.300 Diversions 

The objective of the runoff control plan is to isolate, to the maximum degree possible, runoff from disturbed 

areas from that of undisturbed areas. This is accomplished by routing runoff from the undisturbed slope 

above the refuse pile facilities via diversion berm/ditch UD-1 around the upstream side ofthe pile (see RA 

Plate 7-1a). Disturbed area runoff will be collected by diversion ditches and conveyed to the sediment 

ponds. A brief list of each proposed diversion structure is as follows: 

Diversion Ditches: 

Undisturbed drainage ditch UD-1 located on the north side of the pile, will collect 

INCORPORATED 
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runoff from the undisturbed watershed above of the pile. The runoff will be discharge into UC-1 . 

Oisturbed drainage ditch 00-1 is located along the northwest side of the pile and will 

connect to 00-3. 

Oisturbed Berm 1 (OB-1) connects to 00-2 along the west side of the pile. 

00-2 is connected to 00-3 along the southwest side of the pile. 

00-3 is connected to 00-5 along the south side of the pile. 

OB-2 connects to 00-4 along the south side of the pile. 

00-4 connects to 00-5. 

00-5 connects to Sedimentation Pond 1 at the south side of the pile. 

00-6 along the north side of the pile connects to OS-1. 

OS-1 located north of the pile connects to 00-8 northeast of the pile. 

00-7 collects runoff from the upper haul, along the northwest side of the pile, and connect to 

00-8. 

00-8 connects to 00-9, located along the east side of the pile. 

OS-2 collects runoff from the east half of the top of the pile and connects to 00-10 along the 

southeast side of the pile. 

00-10 connects to 00-11. 

00-9 connects to 00-11, located along the southeast side of the pile. 

00-11 directs runoff to Sedimentation Pond 2. 

Diversions Swales: 

Oisturbed swale OS-1 will convey runoff from 00-6 to 00-8 over the Upper Haul Road. 

OS-2 conveys runoff from the east half of the top of the pile to 00-10. 

Diversion Culverts: 

Culvert UC-1 will convey runoff from the county road borrow ditch under the pile access road. This 

runoff will ultimately discharge to the natural drainage under the county road. 

7-13 
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Culvert UC-2 will be constructed only if the "topsoil stockpile" is relocated adjacent to the Dugout 

Canyon Road. UC-2 will convey water from the undisturbed drainage above the disturbed area, 

under the stockpile to the undisturbed drainage below the site (RA Table 7-4 and RAAttachment 7-

7). Detailed diversion design is presented in Section 742. 

Culvert UC-3 will convey runoff from the undisturbed area east of the refuse pile and from UC-1 

under the access road for Sedimentation Pond 2. 

732.400 Road Drainage 

No permanent roads are to be built within the refuse pile area. Road drainage facilities will include 

diversion ditches and culverts. The road drainage diversion ditches and culverts for the refuse pile 

area are included in the list of diversions presented in Section 732.300 above. Additional road 

drainage design information is presented in Section 742. 

All road drainage diversions will be maintained and repaired as needed. The culvert to be installed in 

the county road borrow ditch within the disturbed area is discussed in Section 742.300. 

733 Impoundments 

733.100 General Plans 

There are two sedimentation ponds operating at the refuse pile facility as described in Section 

732.200. The sedimentation ponds are located in the southern portion of the disturbed area. The 

sedimentation pond topography and cross sections are presented on RA Plate 7-2-and RA Plate 7-

3a. Detailed design information is presented in RA Attachments 7-2 and 7-7. 

Certification. All maps and cross sections of the sedimentation ponds have been prepared by or 

under the direction of, and certified by a qualified, registered, professional engineer. 

Maps and Cross Sections. The topography and cross sections for the sedimentation ponds are 

provided on RA Plate 7-2 and Ra plate 7-3a. 
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Narrative. A description of the sedimentation ponds is presented in Sections 732.200 and 742 of 

this submittal. 

Subsidence Survey Results. No underground coal mining will occur beneath the proposed 

sedimentation ponds. Therefore, there will be no effects on the ponds or pond embankments from 

subsidence. 

Hydrologic Impact. The hydrologic and geologic information required to assess the hydrologic 

impacts of the proposed sedimentation ponds are presented in Section 724 and Chapter 6 of this 

submittal and approved M&RP, respectively. 

Design Plans and Construction Schedule. There are no additional structures proposed for the 

refuse pile area at this time. Any structures proposed in the future will not be constructed until the 

Division has approved the detailed design plan for the structure. 

733.200 Permanent and Temporary Impoundments 

Requirements. The sedimentation ponds have been designed using current, prudent engineering 

practices. Specific foundation design and construction criteria are presented in Chapter 5 of this 

submittal. Specific hydrologic design criteria for the pond are presented in Section 743. The pond will 

be inspected regularly based on the schedule contained in Section 514.300. 

Permanent Impoundments. There are no permanent impoundment structures proposed for use in 

mining and reclamation operations within the permit and adjacent areas. 

Temporary Impoundments. The Division's authorization is being soughtforthe construction of the 

sedimentation ponds as a temporary impoundment at the refuse pile area as part of coal mining and 

reclamation operations. 

\NCORPORATED 
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Hazard Notifications. The sedimentation ponds will be examined for structural weakness and 

erosion in accordance with the schedule presented in Section 514.300. A report of these findings 

will be submitted to the Division as outlined in Section 514.300. 

734 Discharge Structures 

Discharge structures within the refuse pile area will consist of the emergency spillway on the 

sedimentation ponds. All discharge structures will be constructed and maintained to comply with 

R645-301-744. 

Reference RA Attachment 7-3, Addendum A for hydrologic information pertaining to the soil borrow 

area. 

735 Disposal of Excess Spoil 

There will be no excess spoil generated in the refuse pile area. 

736 Coal Mine Waste 

Coal mine waste generated by the Dugout Mine, will be stored and disposed of as described in 

Chapter 5 of this submittal. 

737 Noncoal Mine Waste 

Noncoal mine waste will be stored and disposed of as described in Chapter 5 of the approved 

M&RP. 

738 Temporary Casing and Sealing of Wells 

Each groundwater monitoring well identified on RA Plate 7-1a will be operated and maintained as 

described in Section 748. 

lNCORPORATED 
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This submittal includes site-specific plans that incorporate minimum design criteria for the control of 

drainage from disturbed and undisturbed areas. 

742 Sediment Control Measures 

742.100 General Requirements 

Design. Sediment-control measures have been designed to provide the following : 

Prevent additional contributions of sediment to stream flow or to runoff outside the permit 
area; 

Meet the effluent limitations defined in Section 751 of this amendment; and 

Minimize erosion to the extent possible. 

Measures and Methods. The sediment control measures at the mine will include practices carried 

out within and adjacent to the disturbed area. Sediment control methods will include: 

Retention of sediment within the disturbed area; 

Diversion of upstream runoff away from the disturbed area; and 

Provision of silt fences, riprap, contemporaneous revegetation, vegetative sediment filters, 
sediment ponds, and other measures that reduce overland flow velocities, reduce runoff 
volumes or trap sediment. 

742.200 Siltation Structures 

General Requirements. Additional contributions of suspended solids and sediment to stream flow 

or runoff outside the permit area will be prevented to the extent possible using sedimentation ponds. 

\NCO ATED 
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These ponds will be constructed before refuse pile construction operations begin. A qualified 

registered professional engineer will certify pond construction. 

Sedimentation Ponds. Two sedimentation ponds have been designed for the refuse pile facilities. 

These sedimentation ponds are located in the southern portion of the disturbed area. These ponds 

will function as total containment ponds with no planned discharge. 

The location of the sedimentation ponds is shown on RA Plate 7-1a. These ponds will not be 

located within a perennial stream channel. 

Design, Construction, and Maintenance 

Originally, the entire area draining to the sedimentation pond has been defined as a single 

watershed (DWS-1). The sedimentation pond (Sediment Pond 1) has been designed to control 

sediment from areas which have been disturbed. The disturbed area contributing runoff to the 

sedimentation pond contains 15.60 acres. Refer to RA Plate 7-1 for a delineation of watershed 

boundaries and RA Attachment 7-2 for additional pond detail. 

The sedimentation pond was designed to fully contain the sediment generated within the disturbed 

area. The sedimentation pond has been designed with a sediment storage capacity of 0.67 feet. 

The elevation of the maximum sediment level is 5,897.55 feet. The 60% sediment clean-out volume 

of 0.40 acre-feet is an elevation of 5,896.5 feet. 

Under the Phase II expansion of the refuse pile, a second sediment pond has been included. As 

the Phase II refuse pile expands and matures, the western portion ofthe pile will ultimately drain into 

Sedimentation Pond 1 and the eastern portion will drain into Sedimentation Pond 2. These 

sedimentation ponds have been designed to control sediment from areas which have been 

disturbed. Ultimately the disturbed area contributing runoff to Sedimentation Pond 1 will contain 

6.08 acres and the disturbed area contributing runoff to Sedimentation Pond 2 will contain 13.6 

acres. Refer to RA Plate 7 -4a for a delineation of watershed boundaries and RA Plate 7 -3a and RA 

Attachment 7-7 for additional pond details. NcorlnrlQ A1EO \ r-u \~'I.' 
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The sedimentation ponds were designed to fully contain the sediment generated within the disturbed 

area. As the Phase II expansion continues, more and more runoff will be directed away from 

Sediment Pond 1, towards Sediment Pond 2. Ultimately, the design parameters for Sedimentation 

Pond 1 can be reevaluated. The originally designed sediment storage capacity of 0.67 acre-feet 

can be increased to 1.81 acre-feet, and the elevation of the maximum sediment level can be 

increased from 5,897.55 feet to 5,901.0 feet. The 60% sediment clean-out volume of 0.40 acre-feet 

at an elevation of 5,896.5 feet will also increase to 1.81 acre-feet at an elevation of 5,901.0 feet. 

Sedimentation Pond 2 has been designed with a sediment storage capacity of 0.68 acre-feet. The 

elevation of the maximum sediment level is 5,862.52 feet. The 60% sediment clean-out volume of 

0.41 acre-feet is an elevation of 5,861.70 feet. 

Sediment Removal. Sediment removal from the sedimentation ponds will occur when the 

sediment level reaches the 60% clean-out level. The sediment will be disposed in the refuse pile as 

discussed in Section 526.100 and 732.200 of this M&RP. 

Design Event. As these are total containment structures, the sedimentation ponds have 

been designed to fully contain runoff resulting from the 1 OO-year, 24-hour precipitation event instead 

of the 10-year, 24-hour event. This will provide a significant additional storage volume. 

Detention Time. As these structures are planned to be total containment ponds, no decant 

structures will be part of the pond design. If collected water is to be removed from the structures, it 

would be pumped. Any such pumping activities will comply with the sites approved UPDES permit. 

Runoff Volume. The curve numbers used to determine the runoff volumes were based on 

professional judgment and soil and vegetation information presented in Chapters 2 and 3 of this 

submittal. The curve number for the pond area was assumed to be 98. 

The storm runoff volume to the Phase II Sedimentation Pond 1 resulting from the 1 OO-year, 24-hour 

storm event was calculated to be 0.62 acre-feet. The combined volume of the runoff from the 100-

year, 24-hour storm event and the maximum sediment storage is 2.43 ac-tt. Th~N@@RI 'offRf\TED 
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volume to Sedimentation Pond 2 resulting from the 1 ~O-year, 24-hour storm event was calculated to 

be 1.31 acre-feet. The combined volume of the runoff from the 1 DO-year 24-hour storm event and 

the maximum sediment storage is 1.99 acre-feet. Calculations for pond sizing are contained in RA 

Attachment 7-7. 

As the ponds are total containment structures, no principal spillways or dewatering structures are 

included in the design. RA Attachments 7-2 and 7-7 present the stage-capacity table for the ponds. 

An open-channel emergency spillway has been designed for each of the ponds to allow discharge 

from the ponds in the event that a series of greater than design events occur within a short period. 

Details regarding these emergency spillways are discussed in RA Attachments 7-2 and 7-7. 

The original emergency spillway of Sedimentation Pond 1 was designed with a median riprap 

diameter of 6 inches within the crest section and 12 and 9 inches in the outslope sections of the 

spillway. This riprap was underlain with a geofabric liner. The expected velocity at the spillway 

outlet to the ephemeral channel will be 4.47 feet per second, which velocity is not considered 

erosive. Calculations regarding the emergency spillway are presented in RA Attachment 7-2. 

The emergency spillway for Sedimentation Pond 2 has been designed with a median riprap 

diameter of 4 inches. This riprap will be underlain with a geofabric liner. The expected velocity at 

the spillway outlet to the ephemeral channel will be 4.14 feet per second, which velocity is not 

considered erosive. Calculations regarding the emergency spillway are presented in RA Attachment 

7-7. 

Dewatering Device. No dewatering devices are planned for the ponds. Runoff water 

collected will seep through the pond bottoms, evaporate from the ponded water surface, and be 

used for dust suppression on the site area. 

Short Circuiting. Short circuiting will not occur as the ponds will be total containment 

structures. 

lNCORPOR TED 
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Excessive Settlement. The sedimentation ponds are to be incised in native material. 

Therefore, it is not expected that embankment settlement will be a significant concern. Stability 

analyses presented in Chapter 5 indicate that the pond embankments will be stable under both 

normal and rapid drawdown conditions. 

Embankment Material. During construction of Sedimentation Pond 1 and Sedimentation 

Pond 2, the ins lopes of the ponds were or will be shaped to provide a 2H:1V and 3H:1V slope, 

respectively. Material to be used on the inslope was or will be inspected to ensure the material is 

free of sod, large roots, and frozen soil. 

Compaction. The sedimentation ponds were or will be incised in native materials. Any 

materials that are disturbed during the inslope reshaping will be compacted to a minimum dry 

density of 90% as determined by ASTM 01557. 

MSHA Sedimentation Ponds. MSHA requirements defined in 30 CFR 77.216 are not 

applicable at this site since the proposed sedimentation ponds will not impound water or sediment to 

an elevation of 20 feet or more above the upstream toe of the structures. The ponds will also store 

a volume less than 20 acre-feet. 

Other Treatment Facilities. There are no other treatment facilities within the mine permit area. 

Exemptions. No exemptions are being proposed at this time. 

742.300 Diversions 

General Requirements. The diversions within the refuse pile area will consist of drainage ditches, 

berms, swales and culverts. All diversions within the site area have been designed to minimize 

adverse impacts to the hydrologic balance, to prevent material damage outside the permit area, and 

to assure the safety of the public. 
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All diversions and diversion structures have been designed and will be constructed, maintained and 

used to: 

Be stable; 

Provide protection against flooding and resultant damage to life and property; 

Prevent, to the extent possible, additional contributions of suspended solids to 

stream flow outside the permit area; and 

Comply with all applicable local, state, and federal laws and regulations. 

All diversions within the refuse pile area will be removed when no longer needed. The diversions 

will be reclaimed in accordance with the reclamation plan defined in Chapter 5. 

Peak discharge rates from the undisturbed and disturbed area drainages within the site area were 

calculated for use in designing diversion ditches and culverts. The storm runoff calculations for the 

temporary diversion structures were based on the 10D-year, 6-hour precipitation event. The storm 

runoff calculations for the permanent diversion structures were based on the 1 DO-year, 6-hour 

precipitation event. 

Curve numbers were based on professional judgment and information presented in Chapters 2 and 

3 of this submittal. The curve numbers for the various watersheds are summarized in RA 

Attachment 7-2. 

The drainage areas within and above the facilities area are presented on RA Plate 7-1a. A 

summary of the characteristics of watersheds contributing to the diversions is presented in RA 

Attachments 7-4 and 7-7. 

The size and location of each proposed diversion ditch, berm, swale and culvert will be verified in the field 

prior to initiating refuse pile construction. All proposed diversions are presented on RA Plate 7-1 and RA 

Plate 7-1a. The minimum capacity and freeboard of each diversion ditch, berm, swale and cu lve,~tw ~ t ED 
'NCO I ~ 
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determined based on the minimum ditch slope. The maximum velocity and need for a channel lining or 

outlet protection was calculated based on the maximum ditch, berm, swale or culvert slope. Slopes 

were measured from a survey provided by Canyon Fuel Company in AutoCAD format. All diversion 

and culvert calculations are presented in RA Attachments 7-4 and 7-7 and summarized in RA 

Tables 7-3 and 7-4. 

742.400 Road Drainage 

No permanent roads are to be built in the refuse pile area. Runoff from the temporarily constructed road 

within the disturbed area will be treated by collection in the diversion ditches, berms, swales and sediment 

ponds. The drainage ditches associated with the county road will be maintained during operations by 

placing a culvert under the refuse pile access road. Once the refuse pile is completed and reclaimed so 

that the road is no longer required for access, the drainage ditch along the county road will be restored by 

removing the culvert and reclaiming the road in accordance with Chapter 5 of this submittal. None of 

these roads are located in the channel of an intermittent or perennial stream. Control structures have 

been located to minimize downstream sedimentation and flooding. Diversion ditches and culverts for all 

roads are described in Section 732.300. 

743 Impoundments 

All pertinent information regarding the sedimentation ponds is presented in Sections 732.200 and 

742.200. 

744 Discharge Structures 

The discharge structures within the permit area are the emergency spillways on the sedimentation 

ponds. The spillways on the sedimentation ponds have been designed to pass the peak discharge 

from the 25-year, 6-hour precipitation event. Detailed information concerning the sedimentation 

ponds is presented in Section 742.200. 

745 Disposal of Excess Spoil 

There will be no excess spoil generated within the refuse pile area. 
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All coal mine waste will be placed in a controlled manner to minimize adverse effects of leachate 

and surface water runoff on surface and groundwater quality and quantity. This waste will be placed 

in the refuse pile facility as described in Chapter 5 of this submittal. 

746.200 Refuse Piles 

A detailed description of the refuse pile is presented in Chapter 5 of this submittal. 

746.300 Impounding Structures 

No impounding structures within the refuse pile area will be constructed of coal mine waste or used 

to impound coal mine waste. 

746.400 Return of Coal Processing Waste to Abandoned 

Underground Workings 

No coal processing waste will be generated in the permit area. 

747 Disposal of Noncoal Mine Waste 

Disposal of noncoal mine waste is discussed in Chapter 5 of the approved M&RP. 

748 Casing and Sealing of Wells 

Each monitoring well has been cased, sealed, or otherwise managed, as approved by the Division, 

to prevent acid or other toxic drainage from entering ground or surface water, to minimize 

disturbance to the hydrologic balance, and to ensure the safety of people, livestock, fish and wildlife, 

and machinery in the site and adjacent area. The drill logs and completion diagrams for the wells 

are contained in RA Attachment 6-1 . \NCORPORf.\"\ED 
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All operations will be conducted to minimize disturbance to the hydrologic balance within the permit 

and adjacent areas, to prevent material damage to the hydrologic balance outside the permit area, 

and support approved post-mining land uses. 

751 Water Quality Standards and Effluent Limitations 

Discharges of water from disturbed areas will be in compliance with all Utah and federal water 

quality laws and regulations and with effluent limitations for coal mining contained in 40 CFR Part 

434. 

752 Sediment Control Measures 

All sediment control measures will be located, maintained, constructed and reclaimed according to 

plans and designs presented in Sections 732, 742, and 760 of this submittal and the approved 

M&RP. 

752.100 Siltation Structures and Diversions 

Siltation structures and diversions will be located, maintained, constructed and reclaimed according 

to plans and designs presented in Sections 732, 742, and 763 of this submittal and the approved 

M&RP. 

752.200 Road Drainage 

Runoff from temporary roads will be treated through siltation structures which will be located, 

maintained, constructed and reclaimed according to plans and designs presented in Sections 732, 

742, and 763 of this submittal and the approved M&RP. 

753 Impoundments and Discharge Structures 
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Impoundments and discharge structures will be located, maintained, constructed and reclaimed as 

described in Sections 733, 734, 743, 745, and 760 of this M&RP. 

754 Disposal of Excess Spoil, Coal Mine Waste and Noncoal Mine Waste 

Disposal areas for coal mine waste and noncoal mine waste will be located, maintained, constructed 

and reclaimed as described in Sections 736, 737, 746, 747, 760 and Chapter 5 of this submittal and 

the approved M&RP. 

755 Casing and Sealing of Wells 

All wells will be managed as described in Sections 551, 748 and 765 of this submittal. 

760 RECLAMATION 

761 General Requirements 

A detailed reclamation plan for the mine is presented in Section 540. In general, CFC will ensure 

that all temporary structures are removed and reclaimed. For restoration of natural drainage 

patterns, some permanent diversions are included in the reclamation plan as illustrated in RA Plate 

7 -5a. Reference RA Attachment 2-3 for soil information, pictures and drawings and RA Attachment 

7-3, Addendum A for hydrologic information pertaining to the soil borrow area. 

762 Roads 

No roads will be retained after reclamation of the site. 

762.100 Restoring the Natural Drainage Patterns 

Natural drainages will be restored during reclamation of the refuse pile area by removing the sediment 

ponds and temporary diversions and establishing some permanent runoff control features. As 

presented in Chapter 5, the existing topography will be altered by the construction of the refuse pile. 

This alteration will not significantly alter the natural drainage pattern of the area. Th' ~ i :,",use.-t e TE D 
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site is located on a topographic divide between two small ephemeral drainages. RA Plate 5-2 and 

RA Plate 7-5a presents the reclaimed drainages. 

Several channels will be installed as part ofthe final reclamation (see RA Plates 5-2 and 7-5a). Due 

to the proximity of the adjacent refuse, the channels will be designed to safely convey the peak flow 

resulting from the 100-year, 6-hour precipitation event. Table 7-3 summarizes the reclaimed 

channel configurations. 

Erosive velocity has been determined to be 5 feet per second based on alluvial silts and fine gravels 

expected in the area (Chow, V.T., 1959. Open Channel Flow. McGraw-Hili Book Company, New York, 

New York. Page 680). A typical cross section is provided in RA Plate 7-2a. 

The cross-sections for the reclamation channels were designed using the minimum channel slope, while 

riprap sizing was designed using the maximum channel slope. Reclamation slopes were estimated from 

the topographic contours provided in RA Plate 5-2 and 7-5a. 

762.200 Reshaping Cut and Fill Slopes 

Through the use of contemporaneous reclamation, the fill slopes of the pile will be reclaimed as they 

are constructed. Section 540 describes the regrading process. All slopes will be shaped to be 

compatible with the post-mining land use and to complement the drainage pattern of the 

surrounding terrain. 

763 Siltation Structures 

763.100 Maintenance of Siltation Structures 

All siltation structures will be maintained until removed in accordance with the approved reclamation 

plan. 
lNCORPOHr TED 
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The land on which the siltation structures were located will be regraded and revegetated in 

accordance with the reclamation plan presented in Section 540 of this amendment. 

764 Structure Removal 

A timetable for the reclamation of the site is presented in RA Figure 5-1 . 

765 Permanent Casing and Sealing of Wells 

When no longer required to monitor ground water levels in the area of the refuse pile or other use 

approved by the Division upon a finding of no adverse environmental or health and safety effects, or 

unless approved for transfer as a water well, each well will be capped, sealed, backfilled, or 

otherwise properly managed, as required by the Division. Permanent closure measures will be 

designed to prevent access. 

INCORPORATED 
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I.D. No. Min. Min. 

Bottom Channel 

Width Depth 

(tt) (tt) 

00-1 4.0 1.5 

00-2a 15.0 1.0 

00-2b 4.0 1.0 

00-3a 15.0 1.0 

00-3b 2.0 1.5 

UO-1a 1.0 1.0 

UO-1b 2.0 1.5 

UO-1c 2.0 1.0 

08-1 0.0 1.0 

08-2 0.0 1.0 

08-3 0 .0 1.0 

08-4 0.0 1.0 

00-1 0.0 1.0 

00-2 2.0 1.0 

00-3 0.0 1.5 

00-4 0.0 1.0 

00-5 2.0 1.0 

00-6 0.0 1.0 

00-7 0.0 1.0 

00-8 0.0 2.0 

00-9 4.0 1.5 

00-10 4.0 1.0 

00-11 8.0 1.0 

08-1 10.0 0.5 

RA TABLE 7-3 

DIVERSION DESIGN SUMMARY 

Lett Side Right Max. Flow Min. Max. 

Slope Side Depth (tt) Slope Slope 

(xH:1V) Slope (%) (%) 

(xH :1V) 

OPERATIONAL DIVERSIONS - PHASE I EXPANSION 

Peak Flow Calculated from the 100-Yr, 6-Hr Storm Event 

2.0 2.0 0.96 0.6 12.9 

2.0 2.0 0.22 1.9 10.0 

2.0 2.0 0.41 5.0 13.5 

2.0 2.0 0.37 1.3 3.5 

2.0 2.0 1.03 1.3 9.0 

2.0 2.0 0.27 2.0 15.0 

2.0 2.0 0.87 0.3 2.8 

2.0 2.0 0.5 4.4 23.3 

OPERATIONAL DIVERSIONS - PHASE II EXPANSION 

100-Yr, 6-Hr Storm Event, Watershed CN = 86 

20 1.5 0.39 1.0 5.0 

20 1.5 0.34 0.5 5.0 

20 1.5 0.32 1.0 5.0 

20 1.5 0.7 0.5 5.0 

1.5 1.5 0.48 3.0 3.0 

2.0 2.0 0.15 33.0 67.0 

1.5 1.5 1.16 1.7 67.0 

2.0 2.0 0.29 33.0 50.0 

2.0 2.0 0.67 2.0 67.0 

1.5 1.5 0.80 2.0 67 .0 

2.0 2.0 0.57 5.0 50.0 

2.0 2.0 1.34 0.5 4.5 

2.0 2.0 0.75 1.0 3.0 

2.0 2.0 0.43 1.0 50.0 

2.0 2.0 0.35 10.0 35.0 

20.0 20.0 0.08 2.0 5.0 

7-30 
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Peak Flow Req. Minimum 

(cIs) Riprap D50 Freeboard 

(II) (II) 

12.82 0.5* 0.54 

8.02 None 0.78 

8.02 0.5 0.59 

16.03 None 0.63 

16.03 0.5 0.47 

0.71 None 0.73 

4.74 None 0.63 

4.74 0.5 0.5 

2.29 None 0.61 

1.15 None 0.66 

1.39 None 0.68 

2.86 None 0.52 

2.37 None 0.52 

1.78 0.33 0.85 

8.65 0.33 0.75 

0.93 0.33 0.71 

7.23 0.33 0.66 

2.78 None 0.55 

5.37 0.33 0.59 

7.61 None 0.66 

12.04 None 0.75 

3.92 0.33 0.57 

17.08 0.5 0.65 ,1"" 
. :(1) n I i 

12.04 0 .08 
,\TED 
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I.D. No. Min. Min. Left Side 

Bottom Channel Slope 

Width Depth (xH:1V) 

(tt) (ft) 

OS-2 0.0 1.0 20.0 

UB-1 0.0 0.5 3.0 

UB-2 0.0 0.5 3.0 

UO-1 0.0 1.5 2.0 

Right Max. Flow 

Side Depth (ft) 

Slope 

(xH:1V) 

20.0 0.49 

2.0 0.13 

2.0 0.13 

2.0 0.89 

Min. Max. 

Slope Slope 

(%) (%) 

0.5 2.0 

2.5 15.0 

2.5 15.0 

0.8 17.0 

Refuse Pile Amendment 
April 2017 

Peak Flow Req. Minimum 

(cfs) Riprap D50 Freeboard 

(ft) (It) 

5.54 Road 0.51 

Material 

0.07 None 0.87 

0.08 None 0.87 

2.55 Existing 0.61 
Grasses 

RECLAMATION CHANNELS (PERMANENT) - PHASE II EXPANSION 

100-Yr, 6-Hr Storm Event, Watershed CN = 71 

RB-1 0.0 1.0 1.5 10 0.33 3.0 8.0 1.37 None 0.67 

RB-2 0.0 1.0 1.5 20 0.21 1.0 5.0 0.42 None 0.79 

RB-3 0.0 1.0 1.5 10 0.41 1.0 5.0 1.44 None 0.59 

RB-4 0.0 1.0 1.5 20 0.20 0.5 5.0 0.29 None 0.80 

RB-5 0.0 2.0 1.5 20 0.18 1.0 5.0 0.31 None 0.82 

RB-6 0.0 1.5 1.5 20 0.29 0.5 5.0 0.71 None 0.71 

RO-1 0.0 1.5 2.0 2.0 1.01 0.8 17.0 3.54 Existing 0.49 
Grasses 

RO-2 2.0 1.0 2.0 2.0 0.04 33.0 50.0 0.24 None(a) 0.96 

RO-3 0.0 1.0 2.0 2.0 0.15 33.0 50.0 0.17 None(a) 0.85 

RO-4 6.0 1.0 2.0 2.0 0.09 10.0 35.0 1.46 None(a) 0.91 

RO-5 0.0 1.0 2.0 2.0 0.43 0.5 4.5 0.36 None 0.57 

RO-6 4.0 1.0 2.0 2.0 0.26 1.0 3.0 1.89 None 0.74 

RO-7 4.0 1.0 2.0 2.0 0.58 1.0 5.0 0.58 None(a) 0.86 

RO-8 8.0 1.0 2.0 2.0 0.09 10.0 35.0 1.60 None(a) 0.91 

RS-1 0.0 0.5 20 20 0.28 0.5 2.0 1.23 None 0 .. 22 

(a) Due to the lower curve numbers (eN) of the reclaimed watersheds, riprap is not required within 

these reclamation channels. However, these channels were developed during the facili ~fj r~ r ATED 
phase when riprap was required. Therefore, this existing riprap may be retained within tHese reclamation 

channels. 

* 6" only on slopes exceeding 4%. 
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Diversion Minimum Culvert Inlet Type Culvert Peak Flow Outlet Outlet 

Culvert Diameter Material Slope (cfs) (a) Velocity Riprap D50 

(in) (%) (fps) (in) 

UC-1 24 CMP Projecting 4.5 2.46 4.84 None 

UC-2* 24 CMP Projecting 1.25 6 .44 4.17 None 

UC-3 24 CMP Projecting 2.5 2.81 4.27 None 

(a) Peak discharge resulting from the 100-year, 6-hour precipitation event. 

* Culvert UC-2 will be constructed only ifthe Topsoil Stockpile,located adjacent to the Dugout Canyon Road, is extended 

into the drainage of watershed UW-2. 

INCORPOR " ED 
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DUGOUT CANYON MINE 
REFUSE PILE PHASE II 

RUNOFF AND SEDIMENT CONTROL DESIGN REPORT 

CHAPTER! 

INTRODUCTION 

Canyon Fuel Company (Canyon Fuel) is planning the expansion of an existing refuse pile 

to service the Dugout Canyon Mine and other Canyon Fuel facilities. The refuse pile is located 

on Dugout Canyon Road 8 miles northwest of Wellington, Utah. To prevent adverse hydrologic 

impacts to the surrounding area, the mine will add to the existing runoff and sediment control 

system with additional berms, ditches, a swale, and a sedimentation pond. 

The purpose of this document is to present design information for the runoff and 

sediment controls. A storm water conveyance system will be installed around the perimeter of 

the refuse pile to contain sediment and runoff discharges from the disturbed areas and direct 

runoff into sedimentation ponds and sediment basins. Additionally, a berm and ditch system will 

be installed to divert upstream runoff and sediment around the site. The runoff and sediment 

controls have been designed to conform to the applicable criteria outlined in the Utah 

Administrative Code Titles R645-300 and 301. However, Dugout Mine has requested that the 

sedimentation ponds be designed to safely retain runoff resulting from the 100-year, 24-hour 

storm event and not the 10-year, 24-hour storm event as specified in R645-301-742.221.33. This 

document has been prepared for Canyon Fuel by EarthFax Engineering Group, LLC, and 

contains the following information: 

• Location and background information; 
• Hydrologic analyses to determine runoff and sediment discharge f r~0t1f1\1 {:1/\TED 

regulator design storm event and the requested design storm event; 

• Sediment control design criteria; , ~ : H n'" ')i\'! I 
• Berms, ditches, swale, sedimentation pond, and sediment constructiOlt dr&wIJgs~> '"' Co 

Engineering calculations are included as an attachment to this document. D' f 0 'I .--::-.~ , . ' . ", 
IV, 0 I I \.:.2",:> & Mltllrhi 

' ..... 
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CHAPTER 2 

LOCATION AND BACKGROUND INFORMATION 

The general layout of the proposed operational refuse pile is shown on Plate 5-1. The 

total developed watershed includes the boundary of the refuse pile, approximately 21.5 acres. 

An existing ditch along the west and north side of the refuse pile will divert all undisturbed 

upstream runoff around the refuse pile. An existing sedimentation pond (SP-I) has been 

evaluated to insure it will safely retain runoff resulting from the 100-year, 24-hour storm event 

for the proposed refuse pile layout. The access road for SP-I will be moved and re-graded to 

allow for expansion of the refuse pile. Additionally, Drainage Ditch-l (DD-I), DD-3, and DD-5 

will be constructed adjacent to the SP-I access road and will safely convey runoff resulting from 

the 100-year, 6-hour storm event. Due to grading and elevations at the site a proposed 

operational secondary sedimentation pond (SP-2) will need to be constructed. SP-2 will be 

constructed to safely retain runoff resulting from the 100-year, 24-hour storm event. Proposed 

operational ditches along the north and east side (DD-6 through DD-ll and Disturbed Swale-l 

(DS-I) and DS-2 will be constructed to safely convey runoff to SP-2. DD-6, DD-7, and DS-I 

are designed to be temporary and will be removed during reclamation. However, DD-8 through 

DD-ll and DS-2 are considered permanent as they will remain after reclamation. Therefore, 

these ditches have been designed to safely convey runoff resulting from the 100-year, 6-hour 

storm event. 

Two constructed berms, Undisturbed Berm-l (UB-l) and UB-2, north and west ofSP-2 

will direct undisturbed runoff around the pond. Some of the area to be developed for the 

expansion of the refuse pile has not been previously developed. The topsoil will be removed and 

stockpiled on-site. Some of the material will be used to provide contemporaqNeORedit\ti9PT ED 

along the northeast side of the refuse pile. 

The stolm wC'lter runoff and sedimentation conveyance system for & Mlt1ino 
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ponds have been designed to safely convey site runoff as specified in the Utah Administrative 

Code Titles R645-301-742 and 751. Thus, the conveyance system has been designed to comply 

with the following criteria: 

• The temporary conveyance system will safely convey the runoff from a lOa-year, 6-
hour storm event. 

• The permanent and reclaimed conveyance system will safely convey the runoff from 
a lOa-year, 6-hour storm event. 

• The sedimentation ponds will safely detain the runoff from a lOa-year, 24-hour storm 
event due to a design request from Dugout Canyon Mine. 

• The sedimentation ponds will be evaluated for compliance to la-year, 24-hour event. 
• All of the side slopes of the refuse pile along the berm have been designed to prevent 

degradation and erosion of the refuse pile. 
• Sedimentation ponds, berms, ditches, and swale will be installed according to 

engineering specifications. 

The storm water runoff and sedimentation conveyance system for the sediment basins for 

the soil stockpiles have been designed to safely convey site runoff as specified in the Utah 

Administrative Code Titles R645-301-742 and 751. Thus, the conveyance system has been 

designed to comply with the following criteria: 

• The conveyance system and sediment basins will safely convey and detain the runoff 
from a la-year, 24-hour storm event. 

• All of the side slopes of the refuse pile along the berm have been designed to prevent 
degradation and erosion of the stockpiles. 

• Sediment basins, berms, and ditches will be installed according to engineering 
specifications. 

• Emergency spillways will be designed to safely convey runoff from the 25-year, 6-
hour storm event off site. 

rNCORPOflATED 
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3.1 Hydrology Introduction 
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CHAPTER 3 

OPERATIONAL HYDROLOGY 

Storm water discharge for the area was calculated using HydroCAD version 10.00. The 

curve number (CN) value used was assigned for the site soil types and type of development. 

According to Natural Resources Conservation Service a majority of the native soil types are 

categorized as Hydrologic Soil Group B soils. Due to the site being a refuse pile no vegetation is 

assumed to be left in the developed areas. Although some contemporaneous reclamation will 

occur as the site is developed, the operational hydrological design assumes that no 

contemporaneous reclamation will occur. Due to this all non-pond disturbed areas are assumed 

to have a CN value of 86 and pond areas have a CN value of 98. Undeveloped and redaimed 

areas have or will have Pinyon and Juniper forested areas with sage brush in poor condition. 

Therefore, a conservative CN value of71 was used within these areas. The subsoil and topsoil 

stockpiles will be revegetated with native grass and brush and be assumed to have poor 

vegetative cover. Therefore, a conservative CN value of 67 was used in the model. 

Design storm magnitudes were taken from the National Oceanic and Atmospheric 

Administration (NOAA) ATLAS 14, Point Precipitation Frequency Estimates web page 

(http://hdsc.nws.noaa. gov/hdsc/pfds/sa/ut~fds.html). Site watershed areas and average slopes 

were calculated from I-foot contour interval topographic map provided by Dug~N<C® oRMfil J ED 

using AutoCAD 2016 software. All storm runoff calculations are included in Attac1f,,~t &'7 2m! 

3.2 Drainage Area Characteristics Div. of Oil , Gas & Mining 

The drainage area contributing to the refuse pile watershed and soil stockpiles are 

delineated in RA Plate 7-4a for operational watersheds and RA Plate 7-5a for reclaimed 
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watersheds. The area draining to the sedimentation ponds through the storm water conveyance 

system will include all of the refuse pile. In addition the unpaved portions of the haul road, SP-l 

access road, and approximately 0.05 acres of undisturbed area that cannot be reasonably diverted 

will also contribute runoff and sediment to the sedimentation ponds. 

3.3 Runoff Volume Calculations 

Results of the runoff calculations are provided in Attachment A. HydroCAD was used in 

conjunction with precipitation data from The National Oceanic and Atmospheric Administration 

Atlas 14 to calculate runoff for the site. The runoff volumes are presented in the HydroCAD 

worksheets. Total runoff volume discharge contributing to SP-l resulting from the 100-year, 24-

hour storm event is 26,800 cubic feet. Total discharge from the 1O-year, 24-hour event is 15,000 

cubic feet. Total runoff volume discharge contributing to SP-2 resulting from the 100-year, 24-

hour storm event is 56,900 cubic feet. Total discharge from the la-year, 24-hour event is 31,100 

cubic feet. 

Topsoil and Subsoil Stockpiles sediment basins (SB-l and SB-2, respectively) runoff 

volumes resulting from the 10-year, 24-hour storm event are 220 cubic feet and 270 cubic feet, 

respectively. 

Reclaimed drainage is divided into three areas, north, east, and west. Reclaimed runoff 

volumes from the laO-year, 6-hour event for the north, east, and west drainages are 14,900 cubic 

feet, 5,900 cubic feet, and 6,000 cubic feet, respectively. 

INCORF'Of1ATED 
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The average annual anticipated sediment yield from the refuse pile was calculated using 

an assumed value of 0.05 acre-feet per acre per year from section 742.200 of the Refuse Pile 

Amendment for the Dugout Canyon Mine NOI Permit. 

The average annual sediment yield in acre-feet per acre for each watershed was 

multiplied by that watershed's area to find the annual volume of sediment participated from the 

area. Finally, the volumes for each watershed were summed to determine the total annual yield 

of the area draining into SP-l and SP-2. The maximum calculated annual sediment yield for the 

area draining to SP-l and SP-2 is 13,200 cubic feet and 29,600 cubic feet, respectively. The 

maximum calculated annual sediment yield for the area drainage into the SB-l and SB-2 was 

) 1,600 cubic feet and 2,000 cubic feet, respectively 

INCORPOFLi\TED 
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CHAPTER 4 

SEDIMENT CONTROL DESIGN 

4.1 Sedimentation Pond and Sediment Basin Capacities 

SP-I is an existing sedimentation pond that will have the access road and the contributing 

ditch moved west to allow for more material to be placed on the refuse pile. Additionally, 

portions of the north side of the pond will be filled in to allow for construction of an access road 

and ditch. SP-l has been evaluated and will safely detain runoff from a 100-year, 24-hour storm 

event from contributing watersheds, 26,800 cubic feet, and six years of predicted sediment yield, 

79,200 cubic feet, for a total of 106,000 cubic feet. Sediment will be removed when 60% of the 

sediment capacity is reached, which is approximately 47,500 cubic feet, or approximately 

5,898.75 feet elevation is reached. The stage-capacity curve for SP-l is shown in Table 1. 

SP-2 has been designed to safely detain runoff from a 100-year, 24-hour storm event 

from contributing watersheds, 56,900 cubic feet, and one year of predicted sediment yield, 

29,600 cubic feet, for a total of 86,500 cubic feet. Sediment will be removed when the 60% 

sediment capacity of 17,800 cubic feet or approximately 5,861.7 feet elevation is reached. The 

stage-capacity curve for SP-2 is shown in Table 2. 

SB-l and SB-2 have been designed to detain runoff from the 10-year, 24-hour event, 220 

cubic feet and 270 cubic feet, respectively and one year sediment yield of 1,600 cubic feet and 

2,000 cubic feet, respectively. SB-l and SB-2 will therefore have a maximum capacity of 1,820 

cubic feet and 2,270 cubic feet respectively. SB-l and SB-2 will be cleaned out when they reach 

60% sediment capacity of960 cubic feet or an elevation of 5,892.2 feet an \J 1 ee . rED 
,. I _ 

and elevation of, 5,886.2 feet, respectively. The stage-capacity curves for SB-I and SB-2 are 

shown in Table 3 and 4, respectively. 

Div. of Oil , Gw-;; g. Mining 
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Peak flows for the berms, ditches, and swale were calculated using HydroCAD version 

10.00 and FlowMaster version 6.0. The results of these calculations are presented in Attachment 

A. For design details, see RA Plates 7-2a, 7-3a, and 7-5a. The temporary operational 

conveyance system was designed to safely convey the runoff volume resulting from a lOa-year, 

6-hour event. The permanent and reclamation conveyance systems were designed to safely 

convey the lOa-year, 6-hour storm event. Velocities above 5.00 fps require rock lining 

according to the attached u.s. Department of Transportation Table in Attachment A. 

Conveyance system velocities, depths, and freeboard for both storm events, see Table 6, Tabe7 

and Attachment A. 

INCORPOR. TED 
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CHAPTERS 

RECLAMATION HYDROLOGY 

Reclamation of the refuse pile will be performed according to specifications and 

standards outlined in the Dugout Canyon Mine NOI Permit. As topsoil and subsoil are removed 

from the expansion to the south the topsoil and subsoil will be placed along the northeast side of 

the refuse pile. For reclamation layout, see RA Plate 5-2. 

UD-I will become RD-I during reclamation. Additionally, DD-2, DD-3, and DD-4 will 

become RD-2, RD-3, and RD-4, respectively, during reclamation. RD-2 through RD-4 will 

continue to convey runoff into SP-2 during the first stages of reclamation. After reclamation is 

) complete, SP-2 will be backfilled and RD-4 will be extended to the existing roadside ditch along 

Dugout Canyon Road. 

During reclamation a DD-6 through DD-8 will be backfilled with subsoil and topsoil for 

revegetation. Reclaimed Berm-l (RB-I) will be placed along the west side of the SP-I access 

road to convey runoff into SP -I. After reclamation is complete and SP -I is backfilled the 

emergency spillway for SP-l will be extended upstream to the northwest end of the SP-I 

backfill. This ditch will become RD-4 and will convey runoff safely off-site into an existing 

ephemeral drainage. Reclamation conveyance system velocities, depths, and freeboard, see 

Table 7, Attachment A, RA Plate 5-2 and RA Plate 7-5a for details. 
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Elevation 
5,894.50 
5,895.00 
5,896.00 
5,897.00 
5,898.00 
5,899.00 
5,900.00 
5,901.00 
5,902.00 
5,903.00 

Total 

Refuse Pile Phase II Hydrology Design Report 

April 2017 

TABLE 1 

Sedimentation Pond-l Stage-Capacities 

Cumulative 
Surface Area (sq ft) Incremental (cf) Volume (d) 

0 
4,583 1,146 1,146 

10,205 7,394 8,540 
13,585 11,895 20,435 
15,653 14,619 35,054 
17,740 16,697 51,750 
19,849 18,795 70,545 
21,972 20,911 91,455 
24,114 23,043 114,498 
26,256 25,185 139,683 

139,683 
Surface area at given elevations based on AutoCAD topography of site. 

TABLE 2 

Sedimentation Pond-2 Stage-Capacities 

Elevation Surface Area (sq ft) Incremental (d) 
5,859.90 0 
5,860.00 8,136 407 
5,861.00 10,629 9,383 
5,862.00 13,541 12,085 
5,863.00 16,307 14,924 
5,864.00 19,203 17,755 
5,865.00 22,221 20,712 
5,865.50 23,774 11,499 
5,866.00 25,327 12,275 
5,867.00 26,413 25,870 

Total 

Cumulative 
Volume (cf) 

407 
9,789 

21,874 
36,798 
54,553 
75,265 
86,764 

~RJ,~~~ [~ p \ 
124,909 

124,909 ''\1 1\ ~ .r • I 
t.~ 

Surface area at glVen elevations based on AutoCAD topography of SIte. oJ " 
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Canyon Fuel Company 

Dugout Canyon Mine 

Elevation 
5,890.9 
5,891.0 
5,892.0 
5,892.8 
5,893.0 
5,894.0 

Total 

Refuse Pile Phase II Hydrology Design Report 

April 2017 

TABLE 3 

Sediment Basin-l Stage-Capacities 

Cumulative 
Surface Area (sq ft) Incremental (cf) Volume (cf) 

0 
380 20 20 
990 680 700 

1,650 1,060 1,760 
1,810 1,400 2,100 
2,980 1,350 4,500 

4,500 
Surface area at given elevations based on AutoCAD topography of SIte. 

TABLE 4 

Sediment Basin-2 Stage-Capacities 

Cumulative 
Elevation Surface Area (sq ft) Incremental (cf) Volume (cf) 
5,883.9 0 
5,884.0 250 10 10 
5,885.0 450 350 360 
5,886.0 750 600 960 
5,887.0 1,520 1,140 2,100 
5,887.1 1,640 160 2,260 
5,888.0 2,690 1,940 4,200 

Total 4,200 
Surface area at given elevations based on AutoCAD topography of site. 
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Emergencv Spillway 
SPO-l 
SPO-2 
SBO-l 
SBO-2 
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April 2017 

TABLES 

Overflow Structure Details 

Maximwn Depth (ft) Maximum Velocity (fps) Rock Size (Dia. in) 
0.13 4.14 Not Required 
0.28 6.85 4 
0.03 1.20 Not Required 
0.03 1.20 Not Required 

Depths and velocities based on FlowMaster and assumed elevations from AutoCAD 
topography of site. 
Rock sizing based on u.s. Department of Transportation Table. 
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TABLE 6 

Operational Conveyance and Diversion Structure Details 

Diversion Design Storm Maximum Freeboard Maximum Riprap 050 

Structure Event Depth (ft) (ft) Velocity (fps) ( in) 
DB-l 100-yr, 6-hr 0.39 0.61 2.58 Not Required 
DB-2 100-yr, 6-hr 0.34 0.66 2.17 Not Required 
DB-3 100-yr, 6-hr 0.32 0.68 2.28 Not Required 
DB-4 100-yr, 6-hr 0.48 0.52 2.73 Not Required 
DD-l 100-yr, 6-hr 0.48 0.52 4.67 Not Required 
DD-2 100-yr, 6-hr 0.15 0.85 6.13 4 
DD-3 100-yr, 6-hr 0.75 0.75 5.10 4 
DD-4 100-yr, 6-hr 0.29 0.71 6.41 4 
DD-5 100-yr, 6-hr 0.34 0.66 6.31 4 
DD-6 100-yr, 6-hr 0.55 0.45 4.07 Not Required 
DD-7 100-yr, 6-hr 0.59 0.66 6.23 4(a) 

DD-8 100-Vr, 6-hr 1.34 0.66 4.86 Not Required 
DD-9 100-Vr, 6-hr 0.75 0.75 4.24 Not Required 
DD-I0 100-yr, 6-hr 0.43 057 6.66 4 
DD-ll 100-Vr, 6-hr 0.35 0.65 8.22 6 
DS-l 100-yr,6-hr 0.08 0.42 1.73 Not Required 
DS-2 100-yr, 6-hr 0.49 0.51 1.97 Not Required 
UB-l 100-yr, 6-hr 0.13 0.87 2.02 Not Required 
UB-2 100-yr, 6-hr 0.13 0.87 2.09 Not Required 
UC-l 100-vr, 6-hr 0.42 1.58 4.84 Not Required 
UC-2 100-yr, 6-hr 0.99 1.01 4.17 Not Required 
UC-3 100-yr,6-hr 0.53 1.47 4.27 Not Required 
UD-l 100-yr, 6-hr 0.89 0.61 5.04 Existing Grasses 

Velocities and depths based on FlowMaster. Elevations from AutoCAD topography of site. 
Riprap sizing based on U.S. Department of Transportation Table. 
(a)Riprap required only where the slope exceeds 6%. 
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TABLE 7 

Reclamation Conveyance and Diversion Structure Details 

Diversion Design Storm Maximum Freeboard Maximum Velocity Rock Size 
Structure Event Depth (ft) (ft) (fps) (Dia. in) 
RB-l 100-Vr, 6-hr 0.33 0.67 3.14 Not Required 
RB-2 100-yr, 6-hr 0.21 0.79 1.69 Not Required 
RB-3 100-Vr, 6-hr 0.41 0.59 2.67 Not Required 
RB-4 100-vr, 6-hr 0.20 0.80 1.54 Not Required 
RB-5 100-Vr, 6-hr 0.18 0.82 1.56 Not Required 
RB-6 100-yr, 6-hr 0.29 0.71 1.92 Not Required 
RD-l 100-yr, 6-hr 1.01 0.49 5.47 Existing Grasses 
RD-2 100-yr, 6-hr 0.04 0.96 2.94 Not Required 
RD-3 100-YT, 6-hr 0.15 0.85 4.19 Not Required 
RD-4 100-yr, 6-hr 0.09 0.91 3.86 Not Required(a) 
RD-5 100-yr, 6-hr 0.43 0.57 2.26 Not Required 
RD-6 100-Vr, 6-hr 0.26 0.74 2.27 Not Required 
RD-7 100-yr,6-hr 0.14 0.86 3.22 Not Required 
RD-8 100-yr, 6-hr 0.09 0.91 3.59 Not Required 
RS-l 100-yr, 6-hr 0.28 0.22 1.35 Not Required 

Velocities and Depths based on FlowMaster and assumed elevations from AutoCAD topography of site. 
Rock sizing based on u.s. Department of Transportation Table. 
(alVelocities are non-erosive. However, 4-inch rock will likely remain after reclamation. 
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Precipitation Frequency Data Server 

NOAA Atlas 14, Volume 1, Version 5 
Location name: Utah, US· 

Coordinates: 39.6141, -110.6110 
Elevation: 5926ft· 
* source: Google Maps 

POINT PRECIPITATION FREQUENCY ESTIMATES 

Sanja Perica. Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra 
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekla, Tan Zhao, Geoffrey 

Bonnin. Daniel Brewer, Li·Chuan Chen, Tye Parzybok, John Yarchoan 

NOAA, NaUonal Wealher Service, Silver Spring, Maryland 

PF tabular I PF graphical I Maps & aerials 

PF tabular 

Page 1 of 1 

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 
. II Average recurrence Interval(years) 

DuratlOnj~ I 2 II 5 II 10 II 25 II 50 II 100 II 200 II 500 II 1000 I 
. 0.159 0.218 0.271 II 0.354 0.428 0.514 0.614 0.773 0.917 

5-mtn (0.138-0.191 ) (0.187-0.261) (0.232-0.324)11(0.294- 0.423) (0.347-0.51 3) (0.408-0.618) (0.471 - 0.745) (0.565-0.953) (0.645-1.15) 

~ 0.189 0.242 0.333 0.413 0.539 0.651 0.783 0.935 1.18 1.39 
~ (0. 163-0.226) (0.210- 0.290) (0.285- 0.397) (0.352- 0.493) (0.447- 0.643) (0.528- 0.780) 0.620- 0.940) (0.716-1 .13) (0.S60- 1.45) (0.981-1 .75) 

~ 0.235 0.300 0.412 0.512 0.668 0.807 0.970 1.16 1.46 1.73 
~ (0.202-0.2S0) (0.260- 0.360) 0.353- 0.492) 0.437-0.611 ) (0.554- 0.798) (0.654-0.967) (0 .769-1.1 7) (0.888- 1.41) (1 .07 -1 ,80) (1.22-2.17) 

1 30 min I 0.316 0.404 0.555 0.689 0.899 1.09 1.31 1.56 1.97 2.33 
- (0.272-0.3n) (0.350-0.484) (0.475-0.662) (0.588-0.S23) (0.746- 1.07) (0.881-1 .30) (1.04-1 .57) (1.20-1 .89) (1.44-2.42) (1.64-2.92) 

1 6o-min I (0 . 3~6:~\66) (0.4~:~~599J (0. ~8~~~819) (0.7~::1~02) (0.9~3~~ .33) (1.0~·~1561 ) (1.2~·~~94) (1 .~.:':.34) (1 . 7~~:'00) (2 .0;~:'6 1 ) 
EJO.3~7~~6536) (0.5g0:~~674) (0.6~O~~~S92) (0.S~~~1~09) (1.0;·~~.42) (1.1~~~72) ( 1 .3~~;07) (1.6~·~:'49) ( 1 .9;~:'21) (2.2~·~:'S9) 
~ 0.509 0.637 0.821 0.990 1.25 1.48 1.77 2.10 2.65 3.15 L....:::.J (0 .447-0.590) (0.559- 0.740) (0.720- 0.953) (0.862- 1.15) (1.07-1.46) (1 .24-1.73) (1.44-2.08) (1 .67- 2.50) (2.02- 3.22) (2.31 - 3.93) 

B(O.5~O~~~717) (0 .1l~6~~01lIl'l) (G.6~~~11 ) (1 .0~·~~30) (1.2~~~5S) (1 .3~·:~83) ( 1.S~·~i.1 5) (1.7~~;S3) (2. 1~~i25l (2.4~~:.97) 
8 (0.6~5~~9859) (0.8~i~~06) (1 .0~~~30) (1.2~·~SO} ( 1.4~~;.7a) (1 .5~?:02) ( 1 .7~~~.28) (1.9;~.61) (2.~?:2Sl (2.6~·~:.01 ) 
8 (0.ii~~11.08) (1 .0~·~~34) (1 .3~·~~63) ( 1.S~~1~85) ( 1.7~·:: 15) (1 .:'·~:39) (2 .~:i.63) (2.2~:;S7) (2.4~~:'3 1 J (2.63i~:05) 
1 2-day I (1.oi~~26) (1.2~·~~55) ( l.S~·~~SS) (1.7~.:':1 4) (1 .9~~;48) (2 . ~·~;75) (23~·~:.02) (2.5~.:':' 2.9) (2 .S~~:'66) (2.9~~:'09) 
B (1 . 1;·~~36) ( 1.3~·~11.68) (1.6~~:'03) (1.8~·~:31) (2.1~~;69) (2.3~·~i9S) (2 . 5~.:':.28l (2.7~~:'5S) (3.0~·~;98) (3.i2?1.37) 

4-d 1.32 1.63 1.97 2.24 2.61 2.88 3.16 3.44 3.81 4.08 
ay (1 .20-1 .47) (1 .48-1 .81) (1 .78-2.19) (2.02- 2A9) (2.33- 2.90) (2 .56- 3.21) (2.79- 3.S4) (3 ,00- 3.S6) (3.27-4.30) (3 .47- 4.64) 

1.54 1.90 2.31 2.62 3.05 3.37 3.70 4.02 4.44 4.75 
(1 .39-1.74) (1 .71-2.15) C2.07-2.S9) (2.35- 2.95) (2 .72- 3.44) (2.99- 3.81) (3.25- 4.19) (3.50- 4.5S) (3.82- 5.10) (4.04- 5.49) 

1.76 2.18 2.64 3.00 3.48 3.84 4.19 I 4.54 I 4.98 5.31 
(1 .S9-1 .95) (1.97- 2.42) (2.39- 2.93) (2.71 - 3.33) (3.12- 3.S5) (3.42- 4.26) (3.71 - 4.66) (400-5.06) (4.34-5.60) (4.58- 6.01 ) 

2.17 2.70 3.30 3.77 4.38 4.85 5.31 5.76 I 6.35 I 6.78 
(1 .97-2.42) (2.4S-3.01) (2.99- 3.68) (3.4 1-4.19) (3.94- 4.88) (4.33-5.40) (4 .70-5.93) (5.06-6.46) (5.50- 7.17) (5.S1 - 7.70) 

2.59 3.21 3.88 4.40 5.06 5.55 6.02 6.48 7.05 7.47 
(2.36-2.87) (2.92- 3.58) (3.54- 4.29) (3 .99-4.85) (4.57- 5.59) (4 .98-6.13) (5.38-6.68) (5.74-7.22) (6.18-7.92) (6.4S-8.43) 

3.12 3.87 4.68 5.30 6.09 6.66 7.22 7.74 8.39 8.84 
(2.S5-3.45) (3.53- 4.27) (4.26-5.16) (4.S1- 5.S4) (5.51-6.71) (6.00-7.35) (6,47 -7.97) (6.90-8.57) (7.41-9.33) (7.76-9.S7) 

3.65 4 .52 5.49 6.22 7.15 7.82 8.48 9.10 9.86 10.4 
(3.33- 4.03) (4 .13-5.00) (S.OO-6.0S) (S.65-6.84) (6.46-7.88) (7.04- S.64) (7.S8- 9.38) (S.08- 10.1) (8.67-11 .0) (9.07-11.7) 

1 Precipitation frequency (PF) estimates in this tabte are based on frequency analysis of partial duration series (PDS). 

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a given 
duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not checked 
against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values. INC 0 n F' 0 nAT E 0 
Please refer to NOAA Attas 14 document for more information. 

Back to Top 
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Preface 

Soil surveys contain information that affects land use planning in survey areas. They 
highlight soil limitations that affect various land uses and provide information about 
the properties of the soils in the survey areas. Soil surveys are designed for many 
different users, including farmers, ranchers, foresters, agronomists, urban planners, 
community officials, engineers, developers, builders, and home buyers. Also, 
conservationists, teachers, students, and specialists in recreation, waste disposal, 
and pollution control can use the surveys to help them understand, protect, or enhance 
the environment. 

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil properties 
that are used in making various land use or land treatment decisions. The information 
is intended to help the land users identify and reduce the effects of soil limitations on 
various land uses. The landowner or user is responsible for identifying and complying 
with existing laws and regulations. 

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some cases. 
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain 
conservation and engineering applications. For more detailed information, contact 
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app? 
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/ 
state_offices/). 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic 
tank absorption fields. A high water table makes a soil poorly suited to basements or 
underground installations. 

The National Cooperative Soil Survey is a joint effort of the United States Department 
of Agriculture and other Federal agencies, State agencies including the Agricultural 
Experiment Stations, and local agencies. The Natural Resources Conservation 
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil 
Survey. 

Information about soils is updated periodically. Updated information is available 
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil 
Data Mart is the data storage site for the official soil survey information. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs 
and activities on the basis of race, color, national origin, age, disability, and where 
applicable, sex, marital status, familial status, parental status, religion, sexual INCOFH'·IClFlATED 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited t~ !'" e 7 tOU 
bases apply to all programs.) Persons with disabilities who require alternative means .. ·; · , 

Div. 01 Oil, Gas & Mininc 

2 



) 

for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TOO). To file a 
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TOO). USDA is an equal opportunity provider and 
employer. 
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Soil Map 

The soil map section includes the soil map for the defined area of interest, a list of soil 
map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit. 
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Custom Soil Resource Report 

MAP LEGEND 

Area of Interest (AOI) 

D Area of Interest (AOI) 

Soils 

==:J Soil Map Units 

Special Point Features 

<.9 Blowout 

181 BOrTOW Pit 

* Clay Spot 

• Closed Depression 

;X; Gravel Pit 

Gravelly Spot 

0 Landfill 

"'- Lava Flow 

~ Marsh or swamp 

~ Mine or Quarry 

@ Miscellaneous Water 

® Perennial Water 

v Rock Outcrop 

+ Saline Spot 

Sandy Spot 

Severely Eroded Spot 

~ Sinkhole 

9 Slide or Slip 

p Sodic Spot 

= Spoil Area 

0 Stony Spot 

to Very Stony Spot 

t Wet Spot 

.. Other 

Special Line Features 

~ Gully 

Short Steep Slope 

Other 

Political Features 

• Cities 

Water Features - Streams and Canals 

Transportation 

m Rails 

""'" Interstate Highways 

,;'V 

~ 
~ 

~ 

US Routes 

Major Roads 

Local Roads 

MAP INFORMATION 

Map Scale: 1 :7,790 if printed on A size (8.5" x 11") sheet. 

The soil surveys that comprise your AOI were mapped at 1 :24,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil line 
placement. The maps do not show the small areas of contrasting 
soils that could have been shown at a more detailed scale. 

Please rely on the bar scale on each map sheet for accurate map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 12N NAD83 

This product is generated from the USDA-NRCS certified data as of 
the version date(s) listed below. 

Soil Survey Area: Carbon Area, Utah, Parts of Carbon and Emery 
Counties 
Survey Area Data: Version 5, Sep 3, 2009 

Date(s) aerial images were photographed: 8129/2006 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident. 



Soil Information for All Uses 

Soil Reports 

The Soil Reports section includes various formatted tabular and narrative reports 
(tables) containing data for each selected soil map unit and each component of each 
unit. No aggregation of data has occurred as is done in reports in the Soil Properties 
and Qualities and Suitabilities and Limitations sections. 

The reports contain soil interpretive information as well as basic soil properties and 
qualities. A description of each report (table) is included. 

Soil Erosion 

This folder contains a collection of tabular reports that present soil erosion factors and 
groupings. The reports (tables) include all selected map units and components for 
each map unit. Soil erosion factors are soil properties and interpretations used in 
evaluating the soil for potential erosion. Example soil erosion factors can include K 
factor for the whole soil or on a rock free basis, T factor, wind erodibility group and 
wind erodibility index. 

RUSLE2 Related Attributes 

This report summarizes those soil attributes used by the Revised Universal Soil Loss 
Equation Version 2 (RUSLE2) for the map units in the selected area. The report 
includes the map unit symbol, the component name, and the percent ofthe component 
in the map unit. Soil property data for each map unit component include the hydrologic 
soil group, erosion factors Kf for the surface horizon, erosion factor T, and the 
representative percentage of sand, silt, and clay in the surface horizon. 

Report-RUSLE2 Related Attributes 

INCORPOR/l,TED 

Div. of Oil, Ga.s & Mining 
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Custom Soil Resource Report 

RUSLE2 Related Attributes- Carbon Area, Utah, Parts of Carbon and Emery Counties 

Map symbol and soli name Pet. of Slope Hydrologic group Kf T factor Representative value 
map unit length 

(tt) % Sand % Slit % Clay 

33-Gerst-Badland-Rubbleland 
complex, 15 to 50 percent 
slopes 

-- - - -
Gerst 40 - 0 .28 2 41 .6 37.4 21 .0 -- - - --- ._--
Badland 25 - 0 - - - - 0.0 

-- -- -- - - --- - -
Rubbleland 20 - A - 5 - - 0.0 

I- - -
Rock outcrop 12 - - - - - - -
I- - - -- .- -- - ,-

Strych 3 - - - - - - -
-- - --- '---

35-Gerst-Badland-Stormiit 
complex 

-- - - ---
Gerst 55 - 0 .37 2 41.6 37.4 21.0 -- --
Badland 20 - D - - - - 0.0 

- - - -- I--
Stormiit 15 - 9 .17 2 58.7 17.8 23.5 ---
Gerst 8 - - - - - - -- - - '- - --
Rock outcrop 2 - - - - - - -

1-
48-Haverdad loam, 1 to 8 

percent slopes 
-- ---

Haverdad 85 - B .28 5 42.4 38.1 19.5 
- .-- - -- --- ----- --

Glenburg 5 - - - - - - -
!- - - - - .--:- 1--

Ravola 5 - - - - - - -._- - - ,-- - - 1-- -
Billings 3 - - - - - - --- - - -- - - '- .-
Haverdad, alkali, 0 to 3 percent 2 - - - - - - -

slopes 
-- - -- -- - - - - -
49-Haverdad loam, alkali, 0 to 

3 percent slopes 
--- -- - --- --- -- ---
Haverdad 90 - B .28 5 43.0 38.5 18.5 

-- ~ ---r----
Glenberg 5 - - - - - - -

~ --- .-
Haverdad 5 - - - - - - -

- - ~-- --
50-Haverdad loam, moist, 1 to 

5 percent slopes 
- -- - - --

Haverdad 90 - 9 .28 5 42.4 38.1 19.5 -- - - 1----I-
Glanberg 5 - - - - - - -

.~-

Haverdad, colder 5 - - - - - - -
-- -- - -- .~ 

66-Mivida gravelly fine sandy 
loam, 3 to 8 percent slopes 

-- ---- -
Mivida 85 - 9 .24 2 69.2 16.3 14.5 
- -- - ---I- -

Gerst 5 - - - - - - ---- - ---- - -- I-
Haverdad 5 - - - - - - -

-
iN CO * ~OR~ Strych 5 - - - --- -~ - '- t- _ 

ED 
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Custom Soil Resource Report 

RUSlE2 Related Attributes- Carbon Area, Utah, Parts of Carbon and Emery Counties 

Map symbol and soli name Pct. of Slope Hydrologic group Kf T factor Representative value 
map unit length 

(ft) % Sand % Silt % Clay 

91-Ravola loam, 1 to 6 percent 
slopes, eroded 
- - -- + + --

Ravola 80 279 B .28 5 37.4 42.6 20.0 
1----- .-f- - ---.- - ---~ -- - - - -

Billings 5 - - - - - - ---r-- ~ .~ 

Kilpack 5 - - - - - - -
f- - - - r- -. --- - - ----- - -

Persayo 5 - - - - - - --- - - f-- -
Ravola, 1 to 3 percent slopes 5 - - - - - - -

- . - -- ---
93-Ravola·Slickspots complex 

----- - - - ---
Ravola 70 351 B .28 5 37.4 42.6 20.0 

I- -
Slickspots 20 - 0 - - - - -- - t- -- ... -
Billings 10 - - - - - - -

~ 

INCORPO:~ATED 
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Operational 
Prepared by EarthFax Engineering Group, LLC 

Type /I 6-hr 100-yr, 6-hr Rainfall=1.85" 
Printed 4/7/2017 

HydroCAD® 10.00 sIn 03900 © 2011 HydroCAD Software Solutions LLC 

Summary for Subcatchment DW1 : 

Runoff = 2.37 cfs @ 2.90 hrs, Volume= 0.066 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Raintall=1.85" 

Area (ac) CN Description 
1.081 86 Newly graded area, HSG B 
1.081 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

0.7 130 0.5000 3.01 Lag/eN Method, 

Summary for Subcatchment DW10: 

Runoff = 1.24 cfs @ 2.90 hrs, Volume= 0.035 at, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Raintall=1.85" 

Area (ac) eN Description 
0.567 86 Newly graded area, HSG B 
0.567 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

0.7 130 0.5000 3.01 Lag/eN Method, 

Summary for Subcatchment DW11 : 

Runoff = 7.08 cfs @ 2.91 hrs, Volume= 0.199af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
3247 86 Newly graded area, HSG B 
3.247 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) Cftlsec) (cfs) 

0.8 150 0.5000 3.10 Lag/eN Method, 
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Operational 
Prepared by EarthFax Engineering Group, LLC 

Type 1/ 6-hr 100-yr, 6-hr Rainfalf=1.85" 
Printed 4/7/2017 

HydroCAD® 10.00 sIn 03900 © 2011 HydroCAD Software Solutions LLC 

Summary for Subcatchment DW12: 

Runoff = 5.54 cfs @ 2.94 hrs, Volume= 0.161 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
2.616 86 Newly graded area, HSG B 
2.616 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ft/sec) (cfs) 

2.5 150 0.0500 0.98 Lag/eN Method, 

Summary for Subcatchment DW13: 

Page 3 

Runoff = 2.86 cfs @ 2.91 hrs, Volume= 0.081 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
1.313 86 Newly graded area, HSG B 
1.313 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ft/sec) (cfs) 

0.8 160 0.5000 3.14 Lag/eN Method, 

Summary for Subcatchment DW14: 

Runoff = 3.04 cfs @ 2.90 hrs, Volume= 0.085 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
1.388 86 Newly graded area, HSG B 
1.388 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ft/sec) (cfs) 

0.7 120 0.5000 2.97 Lag/eN Method, 

INCORPOR. -r ED 
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Operational Type /I 6-hr 100-yr, 6-hr Rainfall=1.85" 
Prepared by EarthFax Engineering Group, LLC Printed 4/7/2017 
HydroCAD® 10.00 sIn 03900 © 2011 HydroCAD Software Solutions LLC Page 4 

Summary for Subcatchment DW15: 

Runoff = 2.48 cfs @ 2.89 hrs, Volume= 0.082 af, Depth= 1.63" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
0.606 98 Water Surface, HSG B 
0.606 100.00% Impervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

0.1 20 0.3300 2.91 Lag/eN Method, 

Summary for Subcatchment DW2: 

Runoff = 2.29 cfs @ 2.94 hrs, Volume= 0.067 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
1.088 86 Newly graded area, HSG B 
1.088 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

2.9 180 0.0500 1.02 Lag/eN Method, 

Summary for Subcatchment DW3: 

Runoff = 4.74 cfs @ 2.91 hrs, Volume= 0.134 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
2.175 86 Newly graded area. HSG B 
2.175 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

0.8 160 0.5000 3.14 Lag/eN Method, 
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Operational 
Prepared by EarthFax Engineering Group, LLC 

Type /I 6-hr 100-yr, 6-hr Rainfall=1.85" 
Printed 4/7/2017 

HydroCAD® 10.00 sIn 03900 © 2011 HydroCAD Software Solutions LLC 

Summary for Subcatchment DW4: 

Runoff = 1.15 cfs @ 2.91 hrs, Volume= 0.032 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
0.527 86 Newly graded area, HSG B 
0.527 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

0.8 150 0.5000 3.10 Lag/eN Method, 

Summary for Subcatchment DW5: 

Runoff = 1.32 cfs @ 2.90 hrs, Volume= 0.037 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
0.600 86 Newly graded area, HSG B 
0.600 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

0.6 60 0.1900 1.59 Lag/eN Method, 

Summary for Subcatchment DW6: 

Runoff = 2.48 cfs @ 2.89 hrs, Volume= 0.082 af, Depth= 1.63" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
0.605 98 Water Surface, HSG B 
0.605 100.00% Impervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

0.1 10 0.3300 2.53 Lag/eN Method, 
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Operational 
Prepared by EarthFax Engineering Group, LLC 

Type /I 6-hr 100-yr, 6-hr Rainfall=1.85" 
Printed 4/7/2017 

HydroCAD® 10.00 sIn 03900 © 2011 HydroCAD Software Solutions LLC 

Summary for Subcatchment DW7: 

Runoff = 2.01 cfs @ 2.90 hrs, Volume= 0.056 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type" 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
0.908 86 Newly graded area, HSG B 
0.908 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (fUft) (fUsec) (cfs) 

0.5 90 0.5000 2.80 Lag/eN Method, 

Summary for Subcatchment DW8: 

Runoff = 0.78 cfs @ 2.90 hrs, Volume= 0.022 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type" 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
0.351 86 Newly graded area, HSG B 
0.351 100.00% Pervious Area 

T c Length Slope Velocity Capacity Description 
(min) (feet) (fUft) (fUsec) (cfs) 

0.4 70 0.5000 2.66 Lag/eN Method, 

Summary for Subcatchment DW9: 

Runoff = 5.37 cfs @ 2.94 hrs, Volume= 0.158 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type" 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
2.573 86 Newly graded area, HSG B 
2.573 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (fUft) (fUsec) (cfs) 

3.2 285 0.0880 1.48 Lag/eN Method, 

Page 6 
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Operational Type /I 6-hr 100-yr, 6-hr Rainfall=1.85" 
Prepared by EarthFax Engineering Group, LLC Printed 4/7/2017 
HydroCAD® 10.00 sIn 03900 © 2011 HydroCAD Software Solutions LLC Page 7 

Summary for Subcatchment UW1 : 

Runoff = 2.55 cfs @ 3.48 hrs, Volume= 0.307 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 17.676 71 Pinyon/juniper range, Poor, HSG B 

17.676 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 
37.5 1,760 0.0300 0.78 Lag/eN Method, 

Summary for Subcatchment UW2: 

Runoff = 6.44 cfs @ 3.14 hrs, Volume= 0.441 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 25.400 71 Pinyon/juniper range, Poor, HSG B 

25.400 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 
15.9 1,280 0.1000 1.34 Lag/eN Method, 

Summary for Subcatchment UW3: 

Runoff = 2.45 cfs @ 3.01 hrs, Volume= 0.099 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (a c) CN Description 
* 5.720 71 Pinyon/juniper range, Poor, HSG B 

5.720 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

6.1 440 0.1250 1.21 Lag/eN Method, 
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Operational Type /I 6-hr 100-yr, 6-hr Rainfall=1.85" 
Prepared by EarthFax Engineering Group, LLC Printed 4/7/2017 
HydroCAD® 10.00 sIn 03900 © 2011 HydroCAD Software Solutions LLC Page 8 

Summary for Subcatchment UW4: 

Runoff = 0.07 cfs @ 2.95 hrs, Volume= 0.002 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 0.131 71 Pinyon/Juniper range, Poor, HSG B 

0.131 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

1.7 150 0.3000 1.51 Lag/CN Method, 

Summary for Subcatchment UW5: 

Runoff = 0.08 cfs @ 2.95 hrs, Volume= 0.002 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 0.141 71 Pinyon/juniper range, Poor, HSG B 

0.141 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

2.0 150 0.2000 1.24 Lag/CN Method, 

Summary for Reach DB1: 

I nflow Area = 1.088 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 2.29 cfs @ 2.94 hrs, Volume= 0.067 af 
Outflow = 1.78 cfs @ 3.05 hrs, Volume= 0.067 af, Atten= 22%, Lag= 6.6 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.74 fps, Min. Travel Time= 4.2 min 
Avg. Velocity = 0.60 fps, Avg. Travel Time= 12.2 min 

Peak Storage= 466 cf @ 2.98 hrs 
Average Depth at Peak Storage= 0.31' 
Bank-Full Depth= 1.00' Flow Area= 10.8 sf, Capacity= 40.71 cfs 

0.00' x 1.00' deep channel, n= 0.035 
Side Slope Z-value= 1.5 20.0 'I' Top Width= 21.50' 
Length= 440.0' Slope= 0.0205 'I' 
Inlet Invert= 5,996.00', Outlet Invert= 5,987.00' 
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Prepared by EarthFax Engineering Group, LLC 

Type /I 6-hr 100-yr, 6-hr Rainfall=1.85" 
Printed 4/7/2017 

HydroCAD® 10.00 sin 03900 © 2011 HydroCAD Software Solutions LLC 

Summary for Reach OB2: 

Inflow Area = 0.527 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 1.15 cfs @ 2.91 hrs, Volume= 0.032 at 
Outflow = 0.93 cfs @ 3.00 hrs, Volume= 0.032 af, Atten= 19%, Lag= 5.9 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.14 fps, Min. Travel Time= 3.7 min 
Avg. Velocity = 0.41 tps, Avg. Travel Time= 10.1 min 

Peak Storage= 212 cf @ 2.95 hrs 
Average Depth at Peak Storage= 0.28' 
Bank-Full Depth= 1.00' Flow Area= 10.8 sf, Capacity= 28.46 cfs 

0.00' x 1.00' deep channel, n= 0.035 
Side Slope Z-value= 1.5 20.0 'I' Top Width= 21.50' 
Length= 250.0' Slope= 0.0100 'I' 
Inlet Invert= 5,923.50', Outlet Invert= 5,921.00' 

Summary for Reach OB4: 

I nflow Area = 1.313 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 2.86 cfs @ 2.91 hrs, Volume= 0.081 af 

Page 9 

Outflow = 1.81 cfs @ 3.10 hrs, Volume= 0.081 at, Atten= 37%, Lag= 11.6 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.14 fps, Min. Travel Time= 7.7 min 
Avg. Velocity = 0.32 fps, Avg. Travel Time= 28.0 min 

Peak Storage= 869 cf @ 2.97 hrs 
Average Depth at Peak Storage= 0.39' 
Bank-Full Depth= 1.00' Flow Area= 10.8 sf, Capacity= 23.13 cfs 

0.00' x 1.00' deep channel, n= 0.035 
Side Slope Z-value= 1.5 20.0 'I' Top Width= 21.50' 
Length= 530.0' Slope= 0.0066 'I' 
Inlet Invert= 5,923.50', Outlet Invert= 5,920.00' 
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Type" 6-hr 1DD-yr, 6-hr Rainfall= 1. 85" 
Printed 4/7/2017 
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Summary for Reach 001: 

I nflow Area = 1.081 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 2.37 cfs @ 2.90 hrs, Volume= 0.066 af 
Outflow = 2.02 cfs @ 2.97 hrs, Volume= 0.066 af, Atten= 15%, Lag= 3.9 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 3.80 fps, Min. Travel Time= 2.2 min 
Avg. Velocity = 1.48 fps, Avg. Travel Time= 5.6 min 

Peak Storage= 282 cf @ 2.93 hrs 
Average Depth at Peak Storage= 0.61' 
Bank-Full Depth= 1.00' Flow Area= 1.5 sf, Capacity= 7.94 cfs 

0.00' x 1.00' deep channel, n= 0.035 
Side Slope Z-value= 1.5 'I' Top Width= 3.00' 
Length= 500.0' Slope= 0.0500 'I' 
Inlet Invert= 5,949.00', Outlet Invert= 5,924.00' 

Summary for Reach 0010: 

I nflow Area = 2.616 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 3.92 cfs @ 3.09 hrs, Volume= 0.161 af 
Outflow = 3.84 cfs @ 3.11 hrs, Volume= 0.161 af, Atten= 2%, Lag= 0.8 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 6.06 fps, Min. Travel Time= 0.5 min 
Avg. Velocity = 1.76 fps, Avg. Travel Time= 1.8 min 

Peak Storage= 120 cf @ 3.10 hrs 
Average Depth at Peak Storage= 0.15' 
Bank-Full Depth= 1.00' Flow Area= 6.0 sf, Capacity= 107.76 cfs 

4.00' x 1.00' deep channel, n= 0.040 
Side Slope Z-value= 2.0 'I' Top Width= 8.00' 
Length= 185.0' Slope= 0.3703 'I' 
Inlet Invert= 5,988.50', Outlet Invert= 5,920.00' 

INCORPORATED 

Div. of Oil , Gas & Mining 
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Summary for Reach 0011: 

Inflow Area = 11.575 ac, 
15.43 cfs @ 
15.24 cfs @ 

0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 3.10 hrs, Volume= 0.711 af 
Outflow = 3.11 hrs, Volume= 0.711 af, Atten= 1 %, Lag= 0.7 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 7.43 fps, Min. Travel Time= 0.4 min 
Avg. Velocity = 1.74 fps, Avg. Travel Time= 1.8 min 

Peak Storage= 385 cf @ 3.11 hrs 
Average Depth at Peak Storage= 0.24' 
Bank-Full Depth= 1.00' Flow Area= 10.0 sf, Capacity= 171.61 cfs 

8.00' x 1.00' deep channel, n= 0.040 
Side Slope Z-value= 2.0 '/' Top Width= 12.00' 
Length= 185.0' Slope= 0.2865 '/' 
Inlet Invert= 5,920.00', Outlet Invert= 5,867.00' 

Summary for Reach 002: 

I nflow Area = 1.088 ac, 
1.78 cfs @ 
1.74 cfs @ 

0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 3.05 hrs, Volume= 0.067 af 
Outflow = 3.06 hrs, Volume= 0.067 af, Atten= 2%, Lag= 0.5 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 6.06 fps, Min. Travel Time= 0.4 min 
Avg. Velocity = 2.03 fps, Avg. Travel Time= 1.1 min 

Peak Storage= 38 cf @ 3.06 hrs 
Average Depth at Peak Storage= 0.13' 
Bank-Full Depth= 1.00' Flow Area= 4.0 sf, Capacity= 75.06 cfs 

2.00' X 1.00' deep channel, n= 0.040 Earth, cobble bottom, clean sides 
Side Slope Z-value= 2.0 '/' Top Width= 6.00' 
Length= 130.0' Slope= 0.4846 'I' 
Inlet Invert= 5,987.00', Outlet Invert= 5,924.00' 

INCORPOR. TED 

I fl 7 'Z"'\i'i7 jU~~ U ~e 

Div. of Oil, Gas & Mining 
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Summary for Reach 003: 

Inflow Area = 4.344 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 6.85 cfs @ 2.93 hrs, Volume= 0.267 af 
Outflow = 6.31 cfs @ 3.00 hrs, Volume= 0.267 af, Atten= 8%, Lag= 4.5 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 4.02 fps, Min. Travel Time= 2.4 min 
Avg. Velocity = 1.28 fps, Avg. Travel Time= 7.6 min 

Peak Storage= 933 cf @ 2.96 hrs 
Average Depth at Peak Storage= 1.04' 
Bank-Full Depth= 1.50' Flow Area= 3.4 sf, Capacity= 17.38 cfs 

0.00' x 1.50' deep channel, n= 0.035 
Side Slope Z-value= 1.5 'I' Top Width= 4.50' 
Length= 580.0' Slope= 0.0276 'I' 
Inlet Invert= 5,924.00', Outlet Invert= 5,908.00' 

Summary for Reach 004: 

Inflow Area = 0.527 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 0.93 cfs @ 3.00 hrs, Volume= 0.032 af 
Outflow = 0.92 cfs @ 3.01 hrs, Volume= 0.032 af, Atten= 1 %, Lag= 0.1 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 6.06 fps, Min. Travel Time= 0.1 min 
Avg. Velocity = 2.53 fps, Avg. Travel Time= 0.2 min 

Peak Storage= 5 cf @ 3.01 hrs 
Average Depth at Peak Storage= 0.28' 
Bank-Full Depth= 1.00' Flow Area= 2.0 sf, Capacity= 28.60 cfs 

0.00' x 1.00' deep channel, n= 0.040 Earth, cobble bottom, clean sides 
Side Slope Z-value= 2.0 'I' Top Width= 4.00' 
Length= 30.0' Slope= 0.4333 'I' 
Inlet Invert= 5,921.00', Outlet Invert= 5,908.00' 

INCORPOR TED 

Div. of Oil, Gas & Mining 
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Summary for Reach 005: 

Inflow Area = 4.871 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 7.23 cfs @ 3.00 hrs, Volume= 0.299 af 
Outflow = 7.10 cfs @ 3.01 hrs, Volume= 0.299 af, Atten= 2%, Lag= 0.5 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 5.91 fps, Min. Travel Time= 0.3 min 
Avg. Velocity = 1.73 fps, Avg. Travel Time= 1.2 min 

Peak Storage= 146 cf @ 3.01 hrs 
Average Depth at Peak Storage= 0.43' 
Bank-Full Depth= 1.00' Flow Area= 4.0 sf, Capacity= 37.31 cfs 

2.00' x 1.00' deep channel, n= 0.035 
Side Slope Z-value= 2.0 'I' Top Width= 6.00' 
Length= 120.0' Slope= 0.0917 '/' 
Inlet Invert= 5,908.00', Outlet Invert= 5,897.00' 

Summary for Reach 006: 

Inflow Area = 1.259 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 2.78 cfs @ 2.90 hrs, Volume= 0.077 af 
Outflow = 2.39 cfs @ 2.96 hrs, Volume= 0.077 af, Atten= 14%, Lag= 3.3 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.27 fps, Min. Travel Time= 1.9 min 
Avg. Velocity = 0.84 fps, Avg. Travel Time= 5.1 min 

Peak Storage= 288 cf @ 2.93 hrs 
Average Depth at Peak Storage= 0.86' 
Bank-Full Depth= 1.00' Flow Area= 1.5 sf, Capacity= 3.81 cfs 

0.00' x 1.00' deep channel, n= 0.035 
Side Slope Z-value= 1.5 '/' Top Width= 3.00' 
Length= 260.0' Slope= 0.0115 '/' 
Inlet Invert= 5,941.00', Outlet Invert= 5,938.00' 

INCORPOR"oTED 

Div. of Oil, Gas & Mining 
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Summary for Reach 007: 

I nflow Area = 2.573 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 5.37 cfs @ 2.94 hrs, Volume= 0.158 af 
Outflow = 4.75 cfs @ 2.99 hrs, Volume= 0.158 af, Atten= 12%, Lag= 2.8 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 5.68 fps, Min. Travel Time= 1.6 min 
Avg. Velocity = 2.25 fps, Avg. Travel Time= 4.2 min 

Peak Storage= 491 cf @ 2.96 hrs 
Average Depth at Peak Storage= 0.76' 
Bank-Full Depth= 1.00' Flow Area= 1.5 sf, Capacity= 10.23 cfs 

0.00' x 1.00' deep channel, n= 0.035 
Side Slope Z-value= 1.5 '/' Top Width= 3.00' 
Length= 560.0' Slope= 0.0830 '/' 
Inlet Invert= 5,984.00', 'Outlet Invert= 5,937.50' 

Summary for Reach 008: 

Inflow Area = 4.399 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 7.61 cfs @ 2.97 hrs, Volume= 0.270 af 
Outflow = 7.28 cfs @ 3.00 hrs, Volume= 0.270 af, Atten= 4%, Lag= 2.0 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.99 fps, Min. Travel Time= 1.1 min 
Avg. Velocity = 1.08 fps, Avg. Travel Time= 3.1 min 

Peak Storage= 503 cf @ 2.99 hrs 
Average Depth at Peak Storage= 1.12' 
Bank-Full Depth= 2.00' Flow Area= 8.0 sf, Capacity= 35.25 cfs 

0.00' x 2.00' deep channel, n= 0.035 Rough earth 
Side Slope Z-value= 2.0 '/' Top Width= 8.00' 
Length= 200.0' Slope= 0.0125 '/' 
Inlet Invert= 5,937.50', Outlet Invert= 5,935.00' 

INCORPOR TED 

Div. of Oil, Gas & Mininp 
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Summary for Reach 009: 

Inflow Area = 7.646 ae, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 12.04 cfs @ 2.94 hrs, Volume= 0.470 af 
Outflow = 9.80 efs @ 3.10 hrs, Volume= 0.470 af, Atten= 19%, Lag= 9.7 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 3.10 fps, Min. Travel Time= 5.6 min 
Avg. Velocity = 0.71 fps, Avg. Travel Time= 24.4 min 

Peak Storage= 3,324 cf @ 3.00 hrs 
Average Depth at Peak Storage= 0.61' 
Bank-Full Depth= 1.50' Flow Area= 10.5 sf, Capacity= 52.84 cfs 

4.00' x 1.50' deep channel, n= 0.035 
Side Slope Z-value= 2.0 'I' Top Width= 10.00' 
Length= 1,040.0' Slope= 0.0144 'I' 
Inlet Invert= 5,935.00', Outlet Invert= 5,920.00' 

Summary for Reach OS1: 

Inflow Area = 1.259 ac, 0.00% Impervious, Inflow Depth = 0.74" for 1 OO-yr, 6-hr event 
Inflow = 2.39 efs @ 2.96 hrs, Volume= 0.077 af 
Outflow = 2.35 efs @ 2.96 hrs, Volume= 0.077 af, Atten= 2%, Lag= 0.4 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.37 fps, Min. Travel Time= 0.2 min 
Avg. Velocity = 0.43 fps, Avg. Travel Time= 0.8 min 

Peak Storage= 35 cf @ 2.96 hrs 
Average Depth at Peak Storage= 0.14' 
Bank-Full Depth= 0.50' Flow Area= 10.0 sf, Capacity= 28.22 efs 

10.00' x 0.50' deep channel, n= 0.040 Earth, cobble bottom, clean sides 
Side Slope Z-value= 20.0 '/' Top Width= 30.00' 
Length= 20.0' Slope= 0.0250 'I' 
Inlet Invert= 5,938.00', Outlet Invert= 5,937.50' 

INCORPOR "JED 

Div. of Oil, Gas & Mining 
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Summary for Reach OS2: 

Inflow Area = 2.616 ac, 0.00% Impervious, Inflow Depth = 0.74" for 100-yr, 6-hr event 
Inflow = 5.54 cfs @ 2.94 hrs, Volume= 0.161 af 
Outflow = 3.92 cfs @ 3.09 hrs, Volume= 0.161 af, Atten= 29%, Lag= 9.5 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.37 fps, Min. Travel Time= 6.3 min 
Avg. Velocity = 0.33 fps, Avg. Travel Time= 26.2 min 

Peak Storage= 1,503 cf @ 2.99 hrs 
Average Depth at Peak Storage= 0.38' 
Bank-Full Depth= 0.50' Flow Area= 5.0 sf, Capacity= 8.25 cfs 

0.00' x 0.50' deep channel, n= 0.035 
Side Slope Z-value= 20.0 'I' Top Width= 20.00' 
Length= 520.0' Slope= 0.0096 '/' 
Inlet Invert= 5,993.50', Outlet Invert= 5,988.50' 

Summary for Reach SPO-1: Pond Outflow 

I nflow Area = 6.076 ac, 
2.20 cfs @ 
2.21 cfs @ 

9.96% Impervious, Inflow Depth = 0.83" for 100-yr, 6-hr event 
Inflow = 3.00 hrs, Volume= 0.418 af 
Outflow = 3.00 hrs, Volume= 0.418 af, Atten= 0%, Lag= 0.0 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 3.59 fps, Min. Travel Time= 0.3 min 
Avg. Velocity = 1.63 fps, Avg. Travel Time= 0.7 min 

Peak Storage= 43 cf @ 3.00 hrs 
Average Depth at Peak Storage= 0.10' 
Bank-Full Depth= 1.00' Flow Area= 8.0 sf, Capacity= 114.97 cfs 

6.00' x 1.00' deep channel, n= 0.040 
Side Slope Z-value= 2.0 'I' Top Width= 10.00' 
Length= 70.0' Slope= 0.2143 'I' 
Inlet Invert= 5,902.00', Outlet Invert= 5,887.00' 

lNCORPORJ': ED 

Oiv. of Oil , Ga.s & Mining 
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Summary for Reach SPO-2: Pond Outflow 

I nflow Area = 13.569 ac, 4.47% Impervious, Inflow Depth = 0.78" for 100-yr, 6-hr event 
Inflow = 6.88 cfs @ 3.32 hrs, Volume= 0.878 af 
Outflow = 6.88 cfs @ 3.32 hrs, Volume= 0.878 af, Atten= 0%, Lag= 0.1 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 4.23 fps, Min. Travel Time= 0.1 min 
Avg. Velocity = 1.23 fps, Avg. Travel Time= 0.2 min 

Peak Storage= 24 cf @ 3.32 hrs 
Average Depth at Peak Storage= 0.35' 
Bank-Full Depth= 1.00' Flow Area= 6.0 sf, Capacity= 45.73 cfs 

4.00' x 1.00' deep channel, n= 0.040 
Side Slope Z-value= 2.0 'I' Top Width= 8.00' 
Length= 15.0' Slope= 0.0667 '/' 
Inlet Invert= 5,866.00', Outlet Invert= 5,865.00' 

Summary for Reach UB1: 

I nflow Area = 0.131 ac, 0.00% Impervious, Inflow Depth = 0.21" for 1 OO-yr, 6-hr event 
Inflow = 0.07 cfs @ 2.95 hrs, Volume= 0.002 af 
Outflow = 0.06 cfs @ 2.97 hrs, Volume= 0.002 af, Atten= 11 %, Lag= 1.1 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.50 fps, Min. Travel Time= 0.7 min 
Avg. Velocity = 0.82 fps, Avg. Travel Time= 1.2 min 

Peak Storage= 3 cf @ 2.96 hrs 
Average Depth at Peak Storage= 0.14' 
Bank-Full Depth= 0.50' Flow Area= 0.6 sf, Capacity= 2.24 cfs 

0.00' x 0.50' deep channel, n= 0.035 
Side Slope Z-value= 3.0 2.0 'I' Top Width= 2.50' 
Length= 60.0' Slope= 0.0500 'I' 
Inlet Invert= 5,875.00', Outlet Invert= 5,872.00' 

INCORPOR'TED 

Div. of Oil, Gas f!< Mining 
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Summary for Reach UB2: 

Inflow Area = 0.141 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-yr, 6-hr event 
Inflow = 0.08 cfs @ 2.95 hrs, Volume= 0.002 af 
Outflow = 0.06 cfs @ 2.99 hrs, Volume= 0.002 af, Atten= 16%, Lag= 2.0 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.47 fps, Min. Travel Time= 1.0 min 
Avg. Velocity = 0.81 fps, Avg. Travel Time= 1.8 min 

Peak Storage= 4 cf @ 2.97 hrs 
Average Depth at Peak Storage= 0.14' 
Bank-Full Depth= 0.50' Flow Area= 0.6 sf, Capacity= 2.17 cfs 

0.00' x 0.50' deep channel, n= 0.035 
Side Slope Z-value= 3.0 2.0 'I' Top Width= 2.50' 
Length= 85.0' Slope= 0.0471 'I' 
Inlet Invert= 5,876.00', Outlet Invert= 5,872.00' 

Summary for Reach UC1 : 

Inflow Area = 17.676 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-yr, 6-hr event 
Inflow = 2.46 cfs @ 3.66 hrs, Volume= 0.307 af 
Outflow = 2.45 cfs @ 3.67 hrs, Volume= 0.307 af, Atten= 0%, Lag= 0.4 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 4.84 fps, Min. Travel Time= 0.2 min 
Avg. Velocity = 2.14 fps, Avg. Travel Time= 0.5 min 

Peak Storage= 30 cf @ 3.67 hrs 
Average Depth at Peak Storage= 0.44' 
Bank-Full Depth= 2.00' Flow Area= 3.1 sf, Capacity= 23.48 cfs 

24.0" Round Pipe 
n= 0.025 Corrugated metal 
Length= 60.0' Slope= 0.0398 'I' 
Inlet Invert= 5,883.00', Outlet Invert= 5,880.61' 

INCORPORATED 

Div. o'f Oil , Gas & r,,~i n i np 
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Summary for Reach UC2: 

Inflow Area = 25.400 ac, 0.00% Impervious, Inflow Depth = 0.21" for 1 OO-yr, 6-hr event 
Inflow = 6.44 cfs @ 3.14 hrs, Volume= 0.441 af 
Outflow = 6.40 cfs @ 3.15 hrs, Volume= 0.441 af, Atten= 1 %, Lag= 0.6 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 4.17 fps, Min. Travel Time= 0.3 min 
Avg. Velocity = 2.29 fps, Avg. Travel Time= 0.6 min 

Peak Storage= 124 cf @ 3.15 hrs 
Average Depth at Peak Storage= 0.99' 
Bank-Full Depth= 2.00' Flow Area= 3.1 sf, Capacity= 13.15 cfs 

24.0" Round Pipe 
n= 0.025 Corrugated metal 
Length= 80.0' Slope= 0.0125 'I' 
Inlet Invert= 5,890.00', Outlet Invert= 5,889.00' 

Summary for Reach UC3: 

Inflow Area = 23.396 ac, 0.00% Impervious, Inflow Depth = 0.21" for 1 OO-yr, 6-hr event 
Inflow = 2.81 cfs @ 3.66 hrs, Volume= 0.407 af 
Outflow = 2.81 cfs @ 3.67 hrs, Volume= 0.407 af, Atten= 0%, Lag= 0.2 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 4.27 fps, Min. Travel Time= 0.1 min 
Avg. Velocity = 1.91 fps, Avg. Travel Time= 0.2 min 

Peak Storage= 13 cf @ 3.66 hrs 
Average Depth at Peak Storage= 0.53' 
Bank-Full Depth= 2.00' Flow Area= 3.1 sf, Capacity= 18.60 cfs 

24.0" Round Pipe 
n= 0.025 Corrugated metal 
Length= 20.0' Slope= 0.0250 'I' 
Inlet Invert= 5,863.00', Outlet Invert= 5,862.50' 

INCORPOnl\TED 

Div. of Oil, (ias & Mining 
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Summary for Reach UD1: 

Inflow Area = 17.676 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-yr, 6-hr event 
Inflow = 2.55 cfs @ 3.48 hrs, Volume= 0.307 af 
Outflow = 2.46 cfs @ 3.66 hrs, Volume= 0.307 af, Atten= 4%, Lag= 11.2 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Max. Velocity= 3.20 fps, Min. Travel Time= 6.0 min 
Avg. Velocity = 1.34 fps, Avg. Travel Time= 14.3 min 

Peak Storage= 881 cf @ 3.56 hrs 
Average Depth at Peak Storage= 0.62' 
Bank-Full Depth= 1.50' Flow Area= 4.5 sf, Capacity= 26.01 cfs 

0.00' x 1.50' deep channel, n= 0.045 
Side Slope Z-value= 2.0 'I' Top Width= 6.00' 
Length= 1,150.0' Slope= 0.0522 'I' 
Inlet Invert= 5,943.00', Outlet Invert= 5,883.00' 

Summary for Pond SP1: 

Inflow Area = 6.076 ac, 
8.18 cfs @ 
2.20 cfs @ 
2.20 cfs @ 

9.96% Impervious, Inflow Depth = 0.83" for 100-yr, 6-hr event 
Inflow = 2.97 hrs, Volume= 0.418 af 
Outflow = 3.00 hrs, Volume= 0.418 af, Atten= 73%, Lag= 2.1 min 
Primary = 3.00 hrs, Volume= 0.418 af 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Starting Elev= 5,902.00' Surf.Area= 24,114 sf Storage= 23,043 cf 
Peak Elev= 5,902.29' @ 3.30 hrs Surf.Area= 24,730 sf Storage= 30,067 cf (7,024 cf above start) 

Plug-Flow detention time= (not calculated: initial storage excedes outflow) 
Center-of-Mass del. time= 33.5 min ( 243.3 - 209.9 ) 

~V~o~lu~m~e~ __ ~ln~v~e~rt __ ~~~~~~~~~~~~~ ________________ -4nn~~~~~ ED 
#1 5,894.50' 

Oiv. of Oil, Go.:3 B~ Mining 



Operational Type /I 6-hr 100-yr, 6-hr Rainfall=1.85" 
Prepared by EarthFax Engineering Group, LLC Printed 4/7/2017 
HydroCAD® 10.00 sIn 03900 © 2011 HydroCAD Software Solutions LLC Page 21 

Elevation Surf.Area Voids Inc.Store Cum.Store 
(feet) (sg-tt) (%) (cubic-feet) (cubic-feet) 

5,894.50 0 0.0 0 0 
5,895.00 4,583 0.0 0 0 
5,896.00 10,205 0.0 0 0 
5,897.00 13,585 0.0 0 0 
5,898.00 15,653 0.0 0 0 
5,899.00 17,740 0.0 0 0 
5,900.00 19,849 0.0 0 0 
5,900.40 20,698 0.0 0 0 
5,901.00 21 ,972 0.0 0 0 
5,902.00 24,114 100.0 23,043 23,043 
5,903.00 26,256 100.0 25,185 48,228 

Device Routing Invert Outlet Devices 
#1 Primary 5,902.00' Special & User-Defined 

Head (feet) 0.00 0.12 
Disch. (cfs) 0.000 2.200 

Primary OutFlow Max=2.20 cfs @ 3.00 hrs HW=5,902.18' (Free Discharge) 
't-1=Special & User-Defined (Custom Controls 2.20 cfs) 

Summary for Pond SP2: 

Inflow Area = 13.569 ac, 
15.94 cfs @ 
6.88 cfs @ 
6.88 cfs @ 

4.47% Impervious, Inflow Depth = 0.78" for 100-yr, 6-hr event 
Inflow = 3.11 hrs, Volume= 0.878 af 
Outflow = 3.32 hrs, Volume= 0.878 af, Atten= 57%, Lag= 12.6 min 
Primary = 3.32 hrs, Volume= 0.878 af 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Starting Elev= 5,866.00' Surf.Area= 25,327 sf Storage= 12,275 cf 
Peak Elev= 5,866.50' @ 3.32 hrs Surf.Area= 25,870 sf Storage= 25,069 cf (12,794 cf above start) 

Plug-Flow detention time= 90.6 min calculated for 0.595 af (68% of inflow) 
Center-of-Mass det. time= 30.8 min ( 251.4 - 220.6 ) 

Volume Invert Avail.Storage Storage Description 
#1 5,859.90' 38,145 cf Custom Stage Data (Prismatic)Listed below (Recalc) 

Elevation 
(feet) 

5,859.90 
5,860.00 
5,861.00 
5,862.00 
5,862.52 
5,863.00 
5,864.00 
5,865.00 
5,865.50 
5,866.00 
5,867.00 

Surf.Area 
(s9-tt) 

o 
8,136 

10,629 
13,541 
14,979 
16,307 
19,203 
22,221 
23,774 
25,327 
26,413 

Voids 
(%) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 
100.0 

Inc.Store 
(cubic-feet) 

o 
a 
o 
o 
o 
o 
o 
o 
o 

12,275 
25,870 

Cum.Store 
(cubic-feet) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

12,275 
38,145 

0 ' .... ~ --CD INCORP nf-\ I ~ .. : 



Operational Type /I 6-hr 100-yr, 6-hr Rainfall=1.85" 
Prepared by EarthFax Engineering Group, LLC Printed 4/7/2017 
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Device Routing 
#1 Primary 

Invert Outlet Devices 
5,866.00' Special & User-Defined 

Head (feet) 0.00 0.26 
Disch. (cfs) 0.000 3.580 

Primary OutFlow Max=6.86 cfs @ 3.32 hrs HW=5,866.50' (Free Discharge) 
't-1=Special & User-Defined (Custom Controls 6.86 cfs) 

INCORPORATED 

Div. of Oil , Gas & Mining 



Operational Runoff Conveyance System Details 

Lett Side Slope Bottom Width Right Side Mannlngs 

~abel Discharge (ets) Velocity (ft/s) Slope (ft/ft) Depth (ft) (V: H) (ft) Slope (V: H) Coefficient 

DB-l Max Depth (100yr 6hr) 2.29 1.41 0.010 0.39 0.67 0.05 0.035 
OB-l Max Velocity (100yr 6hr) 2.29 2.58 0.050 0.29 0.67 0.05 0.035 
OB-2 Max Depth {100yr 6hrJ 1.15 0.92 0.005 0.34 0.67 0.05 0.035 
OB-2 Max Velocity (100yr 6hr) 1.15 2.17 0.050 0.22 0.67 0.05 0.035 
OB-3 Max Depth {100yr 6hrJ 1.39 1.24 0.010 0.32 0.67 0.05 0.035 
OB-3 Max Velocity {100yr 6hrJ 1.39 2.28 0 .050 0.24 0.67 0.05 0.035 
OB-4 Max Depth (l00yr 6hr) 2.86 1.15 0.005 0.48 0.67 0.05 0.035 
OB-4 Max Velocity (l00yr 6hrJ 2.86 2.73 0.050 0.31 0.67 0.05 0.035 
00-1 Max Depth (100yr 6hrJ 2.37 3.23 0.030 0.70 0.67 0.67 0.035 
00-1 Max Velocity {100yr 6hrJ 2.37 4.67 0.080 0.58 0.67 0.67 0.035 
00-10 Max Depth (100yr 6hr) 3.92 1.86 0.010 0.43 0.50 4 0.50 0.040 
00-10 Max Velocity (100yr 6hr) 3.92 6.66 0.500 0.14 0.50 4 0.50 0.040 
00-11 Max Depth (100yr 6hr) 17.08 5.52 0.100 0.35 0.50 8 0.50 0.040 
00-11 Max Velocity (100yr 6hr) 17.08 8.22 0.350 0.24 0.50 8 0.50 0.040 
00-2 Max Depth (100yr 6hr) 1.78 5.35 0.330 0.15 0.50 2 0.50 0.040 
00-2 Max Velocity (100yr 6hr) 1.78 6.13 0.500 0.13 0.50 2 0.50 0.040 
00-3 Max Depth (100yr 6hr) 6.85 3.40 0.017 1.16 0.67 0.67 0.035 
00-3 Max Velocity {100yr 6hrJ 6.85 5.10 0.050 0.95 0.67 0.67 0.035 
00-4 Max Depth (100yr 6hr) 0.93 5.48 0.330 0.29 0.50 0.50 0.040 
00-4 Max Velocity (100yr 6hr) 0.93 6.41 0.500 0.27 0.50 0.50 0.040 
00-5 Max Depth (100yr 6hr) 7.23 3.57 0.020 0.67 0.67 2 0.67 0.035 
00-5 Max Velocity (100yr 6hr) 7.23 6.31 0.100 0.43 0.67 2 0.67 0.035 
00-6 Max Depth (100yr 6hr) 2.78 2.89 0.020 0.80 0.67 0.67 0.035 
00-6 Max Velocity (lOOyr 6hr) 2.78 4.07 0.050 0.68 0.67 0.67 0.Q35 

00-7 Max Depth (100yr 6hr) 5.37 4.80 0.050 0.87 0.67 0.67 0.Q35 

00-7 Max Velocity (100yr 6hr) 5.37 6.23 0.100 0.76 0.67 0.67 0.Q35 

00-8 Max Depth (100yr 6hr) 7.61 2.13 0.005 1.34 0.50 0.50 0.Q35 

00-8 Max Velocity (100yr 6hr) 7.61 4.86 0.045 0.89 0.50 0.50 0.Q35 

00-9 Max Depth (100yr 6hr) 12.04 2.90 0.010 0.75 0.50 4 0.50 0.035 
00-9 Max Velocity (100yr 6hr) 12.04 4.24 0.030 0.56 0.50 4 0.50 0.Q35 

OS-l Max Depth (10Oyr 6hrJ 2.39 1.27 0.020 0.15 0.05 10 0.05 0.040 
05-1 Max Velocity (lOOyr 6hr) 2.39 1.73 0.050 0.11 0.05 10 0.05 0.040 
OS-2 Max Depth (lOOyr 6hr) 5.54 1.17 0.005 0.49 0.05 0.05 0.035 
05-2 Max Velocity (10Oyr 6hr) 5.54 1.97 0.020 0.38 0.05 0.05 0.Q35 

UB-l Max Depth (100yr 6hr) 0.07 1.03 0.D25 0.13 0.15 0.50 0.035 
UB-l Max Velocity (100yr 6hr) 0.07 2.02 0.150 0.09 0.15 0.50 0.035 
UB-2 Max Depth (l00yr 6hr) 0.08 1.07 0.D25 0.13 0.15 0.50 0.Q35 

UB-2 Max Velocity (100yr 6hr) 0.08 2.09 0.150 0.09 0.15 0.50 0.Q35 

UD-l Max Depth (100yr 6hr) 2.55 1.60 0.008 0.89 0.50 0.50 0.045 
UD-l Max Velocity (100yr 6hr) 2.55 5.04 0.170 0.50 0.50 0.50 0.045 

INconF~OFU\TED 

J '.: 07 ""if 

Oiv. of Oil, Gas & Mining 



Operational 
Prepared by EarthFax Engineering Group, LLC 

Type /I 24-hr 10-yr, 24-hr Rainfall= 1. 66" 
Printed 1/11/2017 
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Summary for Pond SP1: 

I nflow Area = 6.076 ac, 
4.44 cfs @ 
0.00 cfs @ 
0.00 cfs @ 

9.96% Impervious, Inflow Depth> 0.68" for 10-yr, 24-hr event 
Inflow = 11.96 hrs, Volume= 0.345 af 
Outflow = 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min 
Primary = 0.00 hrs, Volume= 0.000 af 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 5,901.10' @24.00 hrs Surf.Area= 22,186 sf Storage= 15,011 cf 

Plug-Flow detention time= (not calculated: initial storage exceeds outflow) 
Center-of-Mass det. time= (not calculated: no outflow) 

Volume Invert Avail,Storage Storage Description 
#1 5,894.50' 61 ,029 cf Custom Stage Data (Prismatic)Listed below (Recalc) 

Elevation 
(feet) 

5,894.50 
5,895.00 
5,896.00 
5,897.00 
5,898.00 
5,899.00 
5,900.00 
5,900.40 
5,901.00 
5,902.00 
5,903.00 

Device Routing 
#1 Primary 

Surf.Area 
(sg-tt) 

o 
4,583 

10,205 
13,585 
15,653 
17,740 
19,849 
20,698 
21 ,972 
24,114 
26,256 

Voids 
(%) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 
100.0 
100.0 

Inc.Store 
(cubic-feet) 

o 
o 
o 
o 
o 
o 
o 
o 

12,801 
23,043 
25,185 

Invert Outlet Devices 
5,902.00' Special & User-Defined 

Head (feet) 0.00 0.12 
Disch. (cfs) 0.000 2.200 

Cum.Store 
( cubic-feet) 

o 
o 
o 
o 
o 
o 
o 
o 

12,801 
35,844 
61,029 

Primary OutFlow Max=O.OO cfs @ 0.00 hrs HW=5,894.50' (Free Discharge) 
"'t-1=Special & User-Defined ( Controls 0.00 cfs) 

INCORPORATED 

!' ~~\ til '/r;, 
"~\.,,,'·4 l; '-.. "'.~ 

Div. of Oil , Gas & Mining 
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Summary for Pond SP2: 

I nflow Area = 13.569 ac, 
8.43 cfs @ 
0.00 cfs @ 
0.00 cfs @ 

4.47% Impervious, Inflow Depth> 0.63" for 10-yr, 24-hr event 
Inflow = 12.14 hrs, Volume= 0.713 af 
Outflow = 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min 
Primary = 0.00 hrs, Volume= 0.000 af 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 5,864.29' @ 24.00 hrs Surf.Area= 20,092 sf Storage= 31,049 cf 

Plug-Flow detention time= (not calculated: initial storage exceeds outflow) 
Center-of-Mass det. time= (not calculated: no outflow) 

Volume Invert Avail,Storage Storage Description 
#1 5,859.90' 95,620 cf Custom Stage Data (Prismatic)Listed below (Recalc) 

Elevation 
(feet) 

5,859.90 
5,860.00 
5,861.00 
5,862.00 
5,862.52 
5,863.00 
5,864.00 
5,865.00 
5,865.50 
5,866.00 
5,867.00 

Device Routing 
#1 Primary 

Surf.Area 
(sg-tt) 

o 
8,136 

10,629 
13,541 
14,979 
16,307 
19,203 
22,221 
23,774 
25,327 
26,413 

Voids 
(%) 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

Inc.Store 
( cubic-feet) 

o 
o 
o 
o 
o 

7,509 
17,755 
20,712 
11,499 
12,275 
25,870 

Invert Outlet Devices 
5,866.00' Special & User-Defined 

Head (feet) 0.00 0.26 
Disch. (cfs) 0.000 3.580 

Cum.Store 
(cubic-feet) 

o 
o 
o 
o 
o 

7,509 
25,264 
45,976 
57,474 
69,750 
95,620 

Primary OutFlow Max=O.OO cfs @ 0.00 hrs HW=5,859.90' (Free Discharge) 
~1=Special & User-Defined ( Controls 0.00 cfs) 

INCORPORP\TED 

Div. of Oil , Gas & Mining 
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Summary for Pond SP1: 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

6.076 ac, 
9.07 cfs @ 
0.00 cfs @ 
0.00 cfs @ 

9.96% Impervious, Inflow Depth> 1.22" for 100-yr, 24-hr event 
11.96 hrs, Volume= 0.616 af 
0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min 
0.00 hrs, Volume= 0.000 af 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 5,901.62' @ 24.00 hrs Surf.Area= 23,299 sf Storage= 26,824 cf 

Plug-Flow detention time= (not calculated: initial storage exceeds outflow) 
Center-of-Mass det. time= (not calculated: no outflow) 

Volume Invert Avail.Storage Storage Description 
#1 5,894.50' 61,029 cf Custom Stage Data (Prismatic)Listed below (Recalc) 

Elevation 
(feet) 

5,894.50 
5,895.00 
5,896.00 
5,897.00 
5,898.00 
5,899.00 
5,900.00 
5,900.40 
5,901.00 
5,902.00 
5,903.00 

Device Routing 
#1 Primary 

Surf.Area 
(sg-ft) 

o 
4,583 

10,205 
13,585 
15,653 
17,740 
19,849 
20,698 
21,972 
24,114 
26,256 

Voids 
(%) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 
100.0 
100.0 

Inc.Store 
( cubic-feet) 

o 
o 
o 
o 
o 
o 
o 
o 

12,801 
23,043 
25,185 

Invert Outlet Devices 
5,902.00' Special & User-Defined 

Head (feet) 0.00 0.12 
Disch. (cfs) 0.000 2.200 

Cum.Store 
(cubic-feet) 

o 
o 
o 
o 
o 
o 
o 
o 

12,801 
35,844 
61,029 

Primary OutFlow Max=O.OO cfs @ 0.00 hrs HW=5,894.50' (Free Discharge) 
't....-1=Special & User-Defined ( Controls 0.00 cfs) 

INCORPOR.t\TED 

Div. of Oil, Gas & Mining 
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Summary for Pond SP2: 

Inflow Area = 13.569 ac, 
17.55 cfs @ 
0.00 cfs @ 
0.00 cfs @ 

4.4 7% Impervious, Inflow Depth> 1.16" for 100-yr, 24-hr event 
Inflow = 12.10 hrs, Volume= 1.307 af 
Outflow = 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min 
Primary = 0.00 hrs, Volume= 0.000 af 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 5,865.48' @ 24.00 hrs Sun.Area= 23,701 sf Storage= 56,916 cf 

Plug-Flow detention time= (not calculated: initial storage exceeds outflow) 
Center-of-Mass det. time= (not calculated: no outflow) 

Volume Invert Avail.Storage Storage Description 
#1 5,859.90' 95,620 cf Custom Stage Data (Prismatic)Listed below (Recalc) 

Elevation 
(feet) 

5,859.90 
5,860.00 
5,861.00 
5,862.00 
5,862.52 
5,863.00 
5,864.00 
5,865.00 
5,865.50 
5,866.00 
5,867.00 

Device Routing 
#1 Primary 

Sun.Area 
(sg-ft) 

o 
8,136 

10,629 
13,541 
14,979 
16,307 
19,203 
22,221 
23,774 
25,327 
26,413 

Voids 
(%) 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

Inc.Store 
(cubic-feet) 

o 
o 
o 
o 
o 

7,509 
17,755 
20,712 
11,499 
12,275 
25,870 

Invert Outlet Devices 
5,866.00' Special & User-Defined 

Head (feet) 0.00 0.26 
Disch. (cfs) 0.000 3.580 

Cum.Store 
(cubic-feet) 

o 
o 
o 
o 
o 

7,509 
25,264 
45,976 
57,474 
69,750 
95,620 

Primary OutFlow Max=O.OO cfs @ 0.00 hrs HW=5,859.90' (Free Discharge) 
't-1=Special & User-Defined ( Controls 0.00 cfs) 

INCORPORATED 

Oi". of Oil, Gas & Mining 
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Summary for Pond SP1: 

Inflow Area = 6.076 ac, 
4.01 cfs @ 
2.20 cfs @ 
2.20 cfs @ 

9.96% Impervious, Inflow Depth = 0.49" for 25-yr, 6-hr event 
Inflow = 2.98 hrs, Volume= 0.248 af 
Outflow = 3.20 hrs, Volume= 0.248 af, Atten= 45%, Lag= 13.3 min 
Primary = 3.20 hrs, Volume= 0.248 af 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 5,902.12' @ 3.20 hrs Surf.Area= 24,378 sf Storage= 2,992 cf 

Plug-Flow detention time= 22.0 min calculated for 0.248 af (1 00% of inflow) 
Center-of-Mass del. time= 22.1 min ( 236.1 - 214.1 ) 

Volume Invert Avail,Storage Storage Description 
#1 5,894.50' 25,185 cf Custom Stage Data (Prismatic)Listed below (Recalc) 

Elevation Surf.Area Voids Inc.Store Cum.Store 
(feet} (sg-tt} (%} { cubic-feet} (cubic-feet} 

5,894.50 0 0.0 0 0 
5,895.00 4,583 0.0 0 0 
5,896.00 10,205 0.0 0 0 
5,897.00 13,585 0.0 0 0 
5,898.00 15,653 0.0 0 0 
5,899.00 17,740 0.0 0 0 
5,900.00 19,849 0.0 0 0 
5,900.40 20,698 0.0 0 0 
5,901.00 21,972 0.0 0 0 
5,902.00 24,114 0.0 0 0 
5,903.00 26,256 100.0 25,185 25,185 

Device Routing Invert Outlet Devices 
#1 Primary 5,902.00' Special & User-Defined 

Head (feet) 0.00 0.12 
Disch. (cfs) 0.000 2.200 

Primary OutFlow Max=2.20 cfs @ 3.20 hrs HW=5,902.12' 
't-1=Special & User-Defined (Custom Controls 2.20 cfs) 

(Free Discharge) 

'NCOF~POGAfED 

J'y>~ G 7 ~:J) 

Oiv. of Oil, GaG & Mining 



Operational Type 1/ 6-hr 25-yr, 6-hr Rainfall=1.38" 
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Summary for Pond SP2: 

Inflow Area = 13.569 ac, 
7.78 cfs @ 
3.58 cfs @ 
3.58 cfs @ 

4.47% Impervious, Inflow Depth = 0.45" for 25-yr, 6-hr event 
Inflow = 3.17 hrs, Volume= 0.506 af 
Outflow = 3.41 hrs, Volume= 0.506 af, Atten= 54%, Lag= 14.5 min 
Primary = 3.41 hrs, Volume= 0.506 af 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 5,866.26' @ 3.41 hrs Surf.Area= 25,609 sf Storage= 6,618 cf 

Plug-Flow detention time= 30.7 min calculated for 0.505 af (100% of inflow) 
Center-ot-Mass det. time= 30.8 min ( 258.5 - 227.8 ) 

Volume Invert Avail.Storage Storage Description 
#1 5,859.90' 25,870 cf Custom Stage Data (Prismatic)Listed below (Recalc) 

Elevation Surf.Area Voids Inc.Store Cum.Store 
(feet} (sg-tt} (%} ( cubic-feet} (cubic-feet} 

5,859.90 0 0.0 0 0 
5,860.00 8,136 0.0 0 0 
5,861.00 10,629 0.0 0 0 
5,862.00 13,541 0.0 0 0 
5,862.52 14,979 0.0 0 0 
5,863.00 16,307 0.0 0 0 
5,864.00 19,203 0.0 0 0 
5,865.00 22,221 0.0 0 0 
5,865.50 23,774 0.0 0 0 
5,866.00 25,327 0.0 0 0 
5,867.00 26,413 100.0 25,870 25,870 

Device Routing Invert Outlet Devices 
#1 Primary 5,866.00' Special & User-Defined 

Head (feet) 0.00 0.26 
Disch. (cfs) 0.000 3.580 

Primary OutFlow Max=3.57 cfs @ 3.41 hrs HW=5,866.26' 
"t-1=Special & User-Defined (Custom Controls 3.57 cfs) 

(Free Discharge) 

INCORPOrlATED 

Div. of Oil, Gas & Mining 



Runoff Conveyance System Details 

Label Discharge Velocity Depth Left Bottom Right Slope Mannings 
(cfs) (fils) (ft) Side Width Side (fllft) Coefficient 

Slope (ft) Slope 
(V : H) (V : H) 

SPO-1 Max. Depth 2.20 2.83 0.12 0.50 6.00 0.50 0.100 0.040 

SPO-1 Max. Velocity 2.20 4.10 0.09 0.50 6.00 0.50 0.330 0.040 

SPO-2 Max. Depth 3.58 3.08 0 .26 0.50 4.00 0.50 0.050 0.040 

SPO-2 Max. Velocity 3.58 6.44 0 .13 0.50 4.00 0.50 0.500 0.040 

INCORPonATED 

Div. of Oil, Gas & Mining 

Project Engineer: Richard White 
... \2016 october reports\work\sp overflow.fm2 EarthFax Engineering Inc FiowMaster v6.0 [614b) 
01/11/17 10:13:35 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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10yr-24hr Soil Stockpiles 
Prepared by EarthFax Engineering Group, LLC 
HydroCAD® 10.00-13 sIn 03900 ©2014 HydroCAD Software Solutions LLC 

Summary for Subcatchment DW11 : 

Type /I 24-hr Rainfall=1.66" 
Printed 8/18/2015 

Page 2 

Runoff = 0.03 cfs @ 12.00 hrs, Volume= 0.005 af, Depth> 0.08" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 24-hr Rainfall=1.66" 

Area (ac) CN Description 
0.750 67 Sagebrush range. Poor, HSG B 
0.750 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

1.7 120 0.2500 1.19 Lag/CN Method, 

Summary for Subcatchment DW12: 

Runoff = 0.03 cfs @ 11.98 hrs, Volume= 0.006 af, Depth> 0.08" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 24-hr Rainfall=1.66" 

Area (ac) CN Description 
0.900 67 Sagebrush range, Poor, HSG B 
0.900 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (fUft) (fUsec) (cfs) 

1.0 100 0.5000 1.62 Lag/CN Method, 

Summary for Pond S81 : 

Inflow Area = 0.750 ac, 0.00% Impervious, Inflow Depth> 0.08" 
Inflow = 0.03 cfs @ 12.00 hrs, Volume= 0.005 af 
Outflow = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 100%fN- 900;Q mj I TED 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 5,892.93' @ 24.00 hrs Surf.Area= 1,754 sf Storage= 221 cf jUN 07 2ttil 
Plug-Flow detention time= (not calculated: initial storage exceeds outflow) 
Center-of-Mass det. time= (not calculated: no outflow) 

Volume Invert Avail,Storage Storage Description 

Div. of Oil, Gas & Mining 

#1 5,890.90' 2,741 cf Custom Stage Data (Prismatic)Listed below (Recalc) 
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Elevation 
(feet) 

5,890.90 
5,891.00 
5,892.00 
5,892.80 
5,893.00 
5,894.00 

I nflow Area = 
Inflow = 

Surf.Area Voids Inc.Store Cum.Store 
(S9-tt ) (%) (cubic-feet) (cubic-feet) 

0 0.0 0 0 
380 0.0 0 0 
990 0.0 0 0 

1,650 0.0 0 0 
1,810 100.0 346 346 
2,980 100.0 2,395 2,741 

Summary for Pond S82: 

0.900 ac, 0.00% Impervious, Inflow Depth> 0.08" 
0.03 cfs @ 11.98 hrs, Volume= 0.006 af 

Type /I 24-hr Rainfall=1.66" 
Printed 8/18/2015 
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Outflow = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 5,887.25' @ 24.00 hrs Surf.Area= 1,819 sf Storage= 265 cf 

Plug-Flow detention time= (not calculated: initial storage exceeds outflow) 
Center-of-Mass det. time= (not calculated: no outflow) 

Volume Invert Avail.Storage Storage Description 
#1 5,883.90' 1,948 cf Custom Stage Data (Prismatic)Listed below (Recalc) 

Elevation 
(feet) 

5,883.90 
5,884.00 
5,885.00 
5,886.00 
5,887.00 
5,887.10 
5,888.00 

Surf.Area 
(s9-tt) 

o 
250 
450 
750 

1,520 
1,640 
2,690 

Voids 
(%) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 

Inc.Store 
( cubic-feet) 

o 
o 
o 
o 
o 
o 

1,948 

Cum.Store 
(cubic-feet) 

o 
o 
o 
o 
o 
o 

1,948 

INCORPOFtATED 

Div. of Oil, Ga~::; & Mining 
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Summary for Subcatchment DW11 : 

Type /I 6-hr Rainfall=1.38" 
Printed 8/18/2015 

Page 2 

Runoff = 0.01 cfs @ 3.36 hrs, Volume= 0.002 af, Depth= 0.03" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr Rainfall=1.38" 

Area (ac) CN Description 
0.750 67 Sagebrush range, Poor, HSG B 
0.750 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

1.7 120 0.2500 1.19 Lag/CN Method, 

Summary for Subcatchment DW12: 

Runoff = 0.01 cfs @ 3.35 hrs, Volume= 0.002 af, Depth= 0.03" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 6-hr Rainfall=1.38" 

Area (ac) CN Description 
0.900 67 Sagebrush range, Poor, HSG B 
0.900 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

1.0 100 0.5000 1.62 Lag/CN Method, 

Summary for Pond S81: 

I nflow Area = 0.750 ac, 0.00% Impervious, Inflow Depth = 0.03" 
Inflow = 
Outflow = 

0.01 cfs @ 3.36 hrs, Volume= 0.002 af cr . (I • D 
0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= . . % , eag= d.o mi 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 5,892.85' @ 6.15 hrs Surf.Area= 1,688 sf Storage= 80 cf 

Plug-Flow detention time= (not calculated: initial storage exceeds outflow) 
Center-of-Mass det. time= (not calculated: no outflow) 

Volume Invert Avail.Storage Storage Description 

Div. of Oil, Gas & Minin!J 

#1 5,890.90' 2,741 cf Custom Stage Data (Prismatic)Listed below (Recalc) 
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HydroCAD® 10.00-13 sIn 03900 © 2014 HydroCAD Software Solutions LLC 

Elevation 
(feet) 

5,890.90 
5,891.00 
5,892.00 
5,892.80 
5,893.00 
5,894.00 

I nflow Area = 
Inflow = 

Surf.Area 
(sq-tt) 

0 
380 
990 

1,650 
1,810 
2,980 

Voids Inc.Store Cum.Store 
(%) ( cubic-feet) (cubic-feet) 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 

100.0 346 346 
100.0 2,395 2,741 

Summary for Pond 582: 

0.00% Impervious, Inflow Depth = 0.03" 
3.35 hrs, Volume= 0.002 af 

Type II 6-hr Rainfall= 1. 38" 
Printed 8/18/2015 

Page 3 

Outflow = 

0.900 ac, 
0.01 cfs @ 
0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 5,887.14' @ 6.10 hrs Surf.Area= 2,290 sf Storage= 96 cf 

Plug-Flow detention time= (not calculated: initial storage exceeds outflow) 
Center-of-Mass det. time= (not calculated: no outflow) 

Volume Invert Avail.Storage Storage Description 
#1 5,883.90' 2,232 cf Custom Stage Data (Prismatic)Listed below (Recalc) 

Elevation 
(feet) 

5,883.90 
5,884.00 
5,885.00 
5,886.00 
5,887.00 
5,887.10 
5,888.00 

Surf.Area 
(sq-tt) 

o 
250 
450 
750 

1,520 
2,270 
2,690 

Voids 
(%) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 

Inc.Store 
( cubic-feet) 

o 
o 
o 
o 
o 
o 

2,232 

Cum.Store 
(cubic-feet) 

o 
o 
o 
o 
o 
o 

2,232 

lNCORPOR/\rED 

Oiv. of Oil, Gas & Mining 
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Sediment Basin Outfalls 

Label Discharge Depth Velocity Slope Left Bottom Right Mannings 
(cfs) (ft) (fils) (fllft) Side Width Side poefficient 

Slope (ft) Slope 
(V: H) (V:H) 

SB-1/2 Overflow Bot 0.01 0.01 1.20 0.50 0.50 1.00 0.50 0.035 

SB-1/2 Overflow Top 0.01 0.03 0.36 0.01 0.50 1.00 0.50 0.035 

... \g\uc1462\03-was-1 \reports\work\sbover-1. fm2 EarthFax Engineering Inc 

INCORPORATED 

Jl:N 07 2017 

Div. of Oil, Gas & Mining 

Project Engineer: Richard White 
FlowMaster v6.0 [614b] 

08/17/15 03:29:15 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Summary for Subcatchment RW1: 

Runoff = 3.54 cfs @ 3.30 hrs, Volume= 0.342 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 19.686 71 Pinyon/juniper range, Poor, HSG B 

19.686 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 
26.6 1,150 0.0300 0.72 Lag/eN Method, 

Summary for Subcatchment RW10: 

Runoff = 0.71 cfs @ 2.94 hrs, Volume= 0.023 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 1.313 71 Pinyon/juniper range, Poor, HSG B 

1.313 100.00% Pervious Area 

T c Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ft/sec) (cfs) 

1.3 160 0.5000 1.98 Lag/eN Method, 

Summary for Subcatchment RW2: 

Runoff = 1.37 cfs @ 3.01 hrs, Volume= 0.055 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 3.176 71 Pinyon/juniper range, Poor, HSG B 

3.176 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

6.0 450 0.1300 1.24 Lag/eN Method, 

\NCORPOPJ\TED 
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Type /I 6-hr 100-yr, 6-hr Rainfall=1.85" 
Printed 1 /13/2017 
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Summary for Subcatchment RW3: 

Runoff = 0.42 cfs @ 2.99 hrs, Volume= 0.016 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 0.914 71 Pinyon/juniper range. Poor, HSG B 

0.914 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

4.7 180 0.0500 0.64 Lag/eN Method, 

Summary for Subcatchment RW4: 

Runoff = 1.09 cfs @ 2.94 hrs, Volume= 0.035 af, Depth= 0.21" 

Runoff by SCS TR-20 method , UH=SCS, Weighted-CN, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 2.006 71 Pinyon/juniper range, Poor, HSG B 

2.006 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

1.3 160 0.5000 1.98 Lag/eN Method, 

Summary for Subcatchment RW5: 

Runoff = 0.29 cfs @ 2.94 hrs, Volume= 0.009 af, Depth= 0.21" 

Runoff by SCS TR-20 method , UH=SCS, Weighted-CN, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 0.527 71 Pinyon/juniper range, Poor, HSG B 

0.527 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ftlsec) (cfs) 

1.3 150 0.5000 1.95 Lag/eN Method, 

Page 3 
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Type /I 6-hr 100-yr, 6-hr Rainfall=1.85" 
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Summary for Subcatchment RW6: 

Runoff = 0.63 cfs @ 2.96 hrs, Volume= 0.021 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 1.234 71 Pinyon/juniper range. Poor, HSG B 

1.234 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (fUft) (fUsec) (cfs) 

2.9 180 0.1300 1.03 Lag/eN Method, 

Summary for Subcatchment RW7: 

Runoff = 0.36 cfs @ 2.94 hrs, Volume= 0.011 af. Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 0.657 71 Pinyon/juniper range. Poor, HSG B 

0.657 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (tUft) (fUsec) (ds) 

1.1 120 0.5000 1.87 Lag/eN Method, 

Summary for Subcatchment RW8: 

Runoff = 1.76 cfs @ 2.94 hrs, Volume= 0.056 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 3.247 71 Pinyon/juniper range, Poor, HSG B 

3.247 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (fUft) (fUsec) (cfs) 

1.3 150 0.5000 1.95 Lag/eN Method, 

Page 4 

INCORPonATED 

Oiv. of 0\1 , Gas & Mining 



Reclamation 
Prepared by EarthFax Engineering Group, LLC 

Type /I 6-hr 100-yr, 6-hr Rainfall= 1. 85" 
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Summary for Subcatchment RW9: 

Runoff = 1.23 cfs @ 2.98 hrs, Volume= 0.045 af, Depth= 0.21" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-eN, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Type II 6-hr 100-yr, 6-hr Rainfall=1.85" 

Area (ac) CN Description 
* 2.616 71 Pinyon/juniper range, Poor, HSG B 

2.616 100.00% Pervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (tUft) (ft/sec) (cfs) 

4.0 150 0.0500 0.62 Lag/eN Method, 

Summary for Reach RB1: 

I nflow Area = 3.176 ac, 0.00% Impervious, Inflow Depth = 0.21" for 1 OO-yr, 6-hr event 
Inflow = 1.37 cfs @ 3.01 hrs, Volume= 0.055 af 
Outflow = 1.09 cfs @ 3.11 hrs, Volume= 0.055 af, Atten= 21 %, Lag= 6.2 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.57 fps, Min. Travel Time= 3.4 min 
Avg. Velocity = 1.25 fps, Avg. Travel Time= 6.9 min 

Peak Storage= 225 cf @ 3.06 hrs 
Average Depth at Peak Storage= 0.27' 
Bank-Full Depth= 2.00' Flow Area= 23.0 sf, Capacity= 222.08 cfs 

0.00' x 2.00' deep channel, n= 0.035 
Side Slope Z-value= 1.5 10.0 'I' Top Width= 23.00' 
Length= 520.0' Slope= 0.0538 'I' 
Inlet Invert= 5,955.00', Outlet Invert= 5,927.00' 

Summary for Reach RB2: 

Inflow Area = 0.914 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-yr, 6-hr event 
Inflow = 0.42 cfs @ 2.99 hrs, Volume= 0.016 af 
Outflow = 0.24 cfs @ 3.18 hrs, Volume= 0.016 af, Atten= 43%, 1 
Routing by Stor-lnd+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.06 fps, Min. Travel Time= 6.9 min 
Avg. Velocity = 0.48 fps, Avg. Travel Time= 15.3 min 

Page 5 
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Peak Storage= 105 cf @ 3.06 hrs 
Average Depth at Peak Storage= 0.15' 
Bank-Full Depth= 1.00' Flow Area= 10.8 sf, Capacity= 40.71 cfs 

0.00' x 1.00' deep channel , n= 0.035 
Side Slope Z-value= 1.5 20.0 'I' Top Width= 21.50' 
Length= 440.0' Slope= 0.0205 'I' 
Inlet Invert= 6,000.00', Outlet Invert= 5,991.00' 

Summary for Reach RB3: 

Inflow Area = 6.096 ac, 0.00% Impervious, Inflow Depth = 0.21" for 1 OO-yr, 6-hr event 
Inflow = 1.44 cfs @ 3.12 hrs, Volume= 0.106 af 
Outflow = 1.25 cfs @ 3.25 hrs, Volume= 0.106 af, Atten= 13%, Lag= 7.8 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.14 fps, Min. Travel Time= 4.4 min 
Avg. Velocity = 0.98 fps, Avg. Travel Time= 9.6 min 

Peak Storage= 334 cf @ 3.17 hrs 
Average Depth at Peak Storage= 0.32' 
Bank-Full Depth= 2.00' Flow Area= 23.0 sf, Capacity= 166.75 cfs 

0.00' x 2.00' deep channel, n= 0.035 
Side Slope Z-value= 1.5 10.0 'I' Top Width= 23.00' 
Length= 560.0' Slope= 0.0304 'I' 
Inlet Invert= 5,927.00', Outlet Invert= 5,910.00' 

I nflow Area = 
Inflow = 
Outflow = 

0.527 ac, 
0.29 cfs @ 
0.17 cfs @ 

Summary for Reach RB4: 

0.00% Impervious, Inflow Depth = 0.21" for 100-yr, 6-hr event 
2.94 hrs, Volume= 0.009 af 
3.10 hrs, Volume= 0.009 af, Atten= 41%, Lag= 9.3 min 

Page 6 

Routing by Stor-lnd+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 0.74 fps, Min. Travel Time= 5.6 min 

INCOoDon b.TE- 0 
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Avg. Velocity = 0.34 fps, Avg. Travel Time= 12.3 min 
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Peak Storage= 59 cf @ 3.00 hrs 
Average Depth at Peak Storage= 0.15' 
Bank-Full Depth= 1.00' Flow Area= 10.8 sf, Capacity= 28.46 cfs 

0.00' x 1.00' deep channel, n= 0.035 
Side Slope Z-value= 1.5 20.0 'I' Top Width= 21.50' 
Length= 250.0' Slope= 0.0100 'I' 
Inlet Invert= 5,927.50', Outlet Invert= 5,925.00' 

Summary for Reach RB6: 

I nflow Area = 1.313 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-yr,6-hrevent 
Inflow = 0.71 cfs @ 2.94 hrs, Volume= 0.023 af 
Outflow = 0.27 cfs @ 3.24 hrs, Volume= 0.023 af, Atten= 63%, Lag= 18.0 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 0.71 fps, Min. Travel Time= 12.5 min 
Avg. Velocity = 0.28 fps, Avg. Travel Time= 32.0 min 

Peak Storage= 207 cf @ 3.02 hrs 
Average Depth at Peak Storage= 0.19' 
Bank-Full Depth= 1.00' Flow Area= 10.8 sf, Capacity= 23.13 cfs 

0.00' x 1.00' deep channel, n= 0.035 
Side Slope Z-value= 1.5 20.0 'I' Top Width= 21.50' 
Length= 530.0' Slope= 0.0066 'I' 
Inlet Invert= 5,923.50', Outlet Invert= 5,920.00' 

Summary for Reach RD1: 

I nflow Area = 19.686 ac, 0.00% Impervious, Inflow Depth = 0.21" for 1 OO-yr, 6-hr event 
Inflow = 3.54 cfs @ 3.30 hrs, Volume= 0.342 af 
Outflow = 3.29 cfs @ 3.48 hrs, Volume= 0.342 af, Atten= 7%, Lag= 10.5 min 

Routing by Stor-lnd+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 3.45 fps, Min. Travel Time= 5.6 min 
Avg. Velocity = 1.36 fps, Avg. Travel Time= 14.1 min 
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Peak Storage= 1,101 cf @ 3.39 hrs 
Average Depth at Peak Storage= 0.69' 
Bank-Full Depth= 1.50' Flow Area= 4.5 sf, Capacity= 26.01 cfs 

0.00' x 1.50' deep channel, n= 0.045 
Side Slope Z-value= 2.0 'I' Top Width= 6.00' 
Length= 1,150.0' Slope= 0.0522 'I' 
Inlet Invert= 5,943.00', Outlet Invert= 5,883.00' 

I nflow Area = 
Inflow = 
Outflow = 

0.914 ac, 
0.24 cfs @ 
0.24 cfs @ 

Summary for Reach RD2: 

0.00% Impervious, Inflow Depth = 0.21" for 100-yr, 6-hr event 
3.18 hrs, Volume= 0.016 af 
3.21 hrs, Volume= 0.016 af, Atten= 1 %, Lag= 1.6 min 

Routing by Stor-lnd+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.93 fps, Min. Travel Time= 0.7 min 
Avg. Velocity = 1.48 fps, Avg. Travel Time= 1.5 min 

Peak Storage= 11 cf @ 3.19 hrs 
Average Depth at Peak Storage= 0.04' 
Bank-Full Depth= 1.00' Flow Area= 4.0 sf, Capacity= 75.65 cfs 

2.00' x 1.00' deep channel, n= 0.040 Earth, cobble bottom, clean sides 
Side Slope Z-value= 2.0 '/' Top Width= 6.00' 
Length= 130.0' Slope= 0.4923 'I' 
Inlet Invert= 5,991.00', Outlet Invert= 5,927.00' 

Summary for Reach RD3: 

Inflow Area = 0.527 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-yr, 6-hr event 
Inflow = 0.17 cfs @ 3.10 hrs, Volume= 0.009 af 
Outflow = 
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0.17 cfs @ 3.10 hrs, Volume= 0.009 af, Atten= 0%, Lag= 0.2 min 
IN -' .PO . 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 4.20 fps, Min. Travel Time= 0.1 min 
Avg. Velocity = 2.17 fps, Avg. Travel Time= 0.2 min l ' ~~\J) n 7 'll]'/'; 

• • _ < ' '.~. t... , 

o 

D· . c.,·, (" & f\j" . .)IV. OT )11, . .:las ilnlnn 
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Peak Storage= 1 cf @ 3.10 hrs 
Average Depth at Peak Storage= 0.14' 
Bank-Full Depth= 1.00' Flow Area= 2.0 sf, Capacity= 30.72 cfs 

0.00' X 1.00' deep channel, n= 0.040 Earth, cobble bottom, clean sides 
Side Slope Z-value= 2.0 'I' Top Width= 4.00' 
Length= 30.0' Slope= 0.5000 'I' 
Inlet Invert= 5,925.00', Outlet Invert= 5,910.00' 

Summary for Reach RD4: 

I nflow Area = 7.857 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-yr, 6-hr event 
Inflow = 1.46 cfs @ 3.24 hrs, Volume= 0.137 af 
Outflow = 1.41 cfs @ 3.33 hrs, Volume= 0.137 af, Atten= 3%, Lag= 5.5 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.41 fps, Min. Travel Time= 3.5 min 
Avg. Velocity = 1.21 fps, Avg. Travel Time= 6.9 min 

Peak Storage= 294 cf @ 3.28 hrs 
Average Depth at Peak Storage= 0.09' 
Bank-Full Depth= 2.00' Flow Area= 20.0 sf, Capacity= 288.00 cfs 

6.00' X 2.00' deep channel, n= 0.035 
Side Slope Z-value= 2.0 'I' Top Width= 14.00' 
Length= 500.0' Slope= 0.0780 'I' 
Inlet Invert= 5,910.00', Outlet Invert= 5,871.00' 

Summary for Reach RDS: 

I nflow Area = 0.657 ac, 0.00% Impervious, Inflow Depth = 0.21" for 1 OO-yr, 6-hr event 
Inflow = 0.36 cfs @ 2.94 hrs, Volume= 0.011 af 
Outflow = 0.28 cfs @ 3.01 hrs, Volume= 0.011 af, Atten= 20%, Lag= 4.4 min 

Routing by Stor-lnd+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.51 fps, Min. Travel Time= 2.4 min 
Avg. Velocity = 0.77 fps , Avg. Travel Time= 4.8 min 

INCORPORATED 

Div. of Oil, Om; & MininQ 
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Peak Storage= 43 cf @ 2.97 hrs 
Average Depth at Peak Storage= 0.31' 
Bank-Full Depth= 2.00' Flow Area= 8.0 sf, Capacity= 42.52 cfs 

0.00' x 2.00' deep channel, n= 0.035 
Side Slope Z-value= 2.0 'I' Top Width= 8.00' 
Length= 220.0' Slope= 0.0182 'I' 
Inlet Invert= 5,939.00', Outlet Invert= 5,935.00' 

Summary for Reach RD6: 
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I nflow Area = 3.904 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-yr, 6-hr event 
Inflow = 1.89 cfs @ 2.95 hrs, Volume= 0.068 af 
Outflow = 0.77 cfs @ 3.26 hrs, Volume= 0.068 at, Atten= 59%, Lag= 18.5 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.33 fps, Min. Travel Time= 12.4 min 
Avg. Velocity = 0.50 fps, Avg. Travel Time= 33.0 min 

Peak Storage= 583 cf @ 3.05 hrs 
Average Depth at Peak Storage= 0.14' 
Bank-Full Depth= 1.50' Flow Area= 10.5 sf, Capacity= 54.16 cfs 

4.00' x 1.50' deep channel, n= 0.035 
Side Slope Z-value= 2.0 '/' Top Width= 10.00' 
Length= 990.0' Slope= 0.0152 'I' 
Inlet Invert= 5,935.00', Outlet Invert= 5,920.00' 

Summary for Reach RD7: 

Inflow Area = 2.616 ac, 
0.58 cfs @ 
0.57 cfs @ 

0.00% Impervious, Inflow Depth = 0.21" for 100-yr, 6-hr event 
Inflow = 3.24 hrs, Volume= 0.045 af 
Outflow = 3.27 hrs, Volume= 0.045 af, Atten= 1 %, Lag= 1.8 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 3.00 fps, Min. Travel Time= 1.0 min 
Avg. Velocity = 1.41 fps, Avg. Travel Time= 2.2 min 

INCORPOFL"TED 

Div. at Oil, CE',;:; & IVlining 
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Peak Storage= 36 cf @ 3.26 hrs 
Average Depth at Peak Storage= 0.05' 
Bank-Full Depth= 1.00' Flow Area= 6.0 sf, Capacity= 110.87 cfs 

4.00' x 1.00' deep channel, n= 0.040 
Side Slope Z-value= 2.0 'I' Top Width= 8.00' 
Length= 185.0' Slope= 0.3919 'I' 
Inlet Invert= 5,992.50', Outlet Invert= 5,920.00' 

Summary for Reach ROB: 
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Inflow Area = 7.833 ac, 0.00% Impervious, Inflow Depth = 0.21" for 1 OO-yr, 6-hr event 
Inflow = 1.60 cfs @ 3.26 hrs, Volume= 0.136 af 
Outflow = 1.56 cfs @ 3.32 hrs, Volume= 0.136 af, Atten= 2%, Lag= 3.3 min 

Routing by Stor-Ind+ Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.98 fps, Min. Travel Time= 1.7 min 
Avg. Velocity = 1.22 fps, Avg. Travel Time= 4.1 min 

Peak Storage= 157 cf @ 3.28 hrs 
Average Depth at Peak Storage= 0.06' 
Bank-Full Depth= 1.00' Flow Area= 10.0 sf, Capacity= 162.50 cfs 

8.00' x 1.00' deep channel, n= 0.035 
Side Slope Z-value= 2.0 'I' Top Width= 12.00' 
Length= 300.0' Slope= 0.1967 'I' 
Inlet Invert= 5,920.00', Outlet Invert= 5,861.00' 

Summary for Reach RS1: 

Inflow Area = 2.616 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-yr, 6-hr event 
Inflow = 1.23 cfs @ 2.98 hrs, Volume= 0.045 af 
Outflow = 0.58 cfs @ 3.24 hrs, Volume= 0.045 af, Atten= 53%, 

Routing by Stor-lnd+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs 
Max. Velocity= 0.86 fps, Min. Travel Time= 10.1 min 
Avg. Velocity = 0.31 fps, Avg. Travel Time= 28.1 min 

Div. of Oil, Gas 8" Mininr:J. 
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Peak Storage= 367 cf @ 3.07 hrs 
Average Depth at Peak Storage= 0.19' 
Bank-·Full Depth= 0.50' Flow Area= 5.0 sf, Capacity= 8.25 cfs 

0.00' x 0.50' deep channel, n= 0.035 
Side Slope Z-value= 20.0 '/' Top Width= 20.00' 
Length= 520.0' Slope= 0.0096 'I' 
Inlet Invert= 5,997.50', Outlet Invert= 5,992.50' 

INCORPOnJ\TED 

Div. of Oil, Gas ~~ Mininfl 



Runoff Conveyance System Details 

Label Discharge Velocity Depth Left Bottom Right Slope Mannings 
(cfs) (ft/s) (ft) Side Width Side (ft/ft) Coefficient 

Slope (ft) Slope 
(V : H) (V : H) 

RB-1 Max Depth 1.37 2.17 0.33 0.67 0.10 0.030000 0.035 

RB-1 Max Velocity 1.37 3.14 0.28 0.67 0.10 0.080000 0.035 

RB-2 Max Depth 0.42 0.92 0.21 0.67 0.05 0.010000 0.035 

RB-2 Max Velocity 0.42 1.69 0.15 0.67 0.05 0.050000 0.035 

RB-3 Max Depth 1.44 1.46 0.41 0.67 0.10 0.010000 0.035 

RB-3 Max Velocity 1.44 2.67 0.31 0.67 0.10 0.050000 0.035 

RB-4 Max Depth 0.29 0.65 0.20 0.67 0.05 0.005000 0.035 

RB-4 Max Velocity 0.29 1.54 0.13 0.67 0.05 0.050000 0.035 

RB-5 Max Depth 0.31 0.86 0.18 0.67 0.05 0.010000 0.035 

RB-5 Max Velocity 0.31 1.56 0.14 0.67 0.05 0.050000 0.035 

RB-6 Max Depth 0.71 0.81 0.29 0.67 0.05 0.005000 0.035 

RB-6 Max Velocity 0.71 1.92 0.19 0.67 0.05 0.050000 0.035 

RD-1 Max Depth 3.54 1.74 1.01 0.50 0.50 0.008000 0.045 

RO-1 Max Velocity 3.54 5.47 0.57 0.50 0.50 0.170000 0.045 

RO-2 Max Depth 0.24 2.59 0.04 0.50 2.00 0.50 0.330000 0.040 

RD-2 Max Velocity 0.24 2.94 0.04 0.50 2.00 0.50 0.500000 0.040 

RO-3 Max Depth 0.17 3.59 0.15 0.50 0.50 0.330000 0.040 

RO-3 Max Velocity 0.17 4.19 0.14 0.50 0.50 0.500000 0.040 

RO-4 Max Depth 1.46 2.63 0.09 0.50 6.00 0.50 0.100000 0.035 

RD-4 Max Velocity 1.46 3.86 0.06 0.50 6.00 0.50 0.350000 0.035 

RD-5 Max Depth 0.36 0.99 0.43 0.50 0.50 0.005000 0.035 

RO-5 Max Velocity 0.36 2.26 0.28 0.50 0.50 0.045000 0.035 

RO-6 Max Depth 1.89 1.59 0.26 0.50 4.00 0.50 0.010000 0.035 

RO-6 Max Velocity 1.89 2.27 0.19 0.50 4.00 0.50 0.030000 0.035 

RO-7 Max Depth 0.58 0.96 0.14 0.50 4.00 0.50 0.010000 0.040 

RO-7 Max Velocity 0.58 3.22 0.04 0.50 4.00 0.50 0.500000 0.040 

RO-8 Max Oepth 1.60 2.26 0.09 0.50 8.00 0.50 0.100000 0.040 

RO-8 Max Velocity 1.60 3.59 0.05 0.50 8.00 0.50 0.350000 0.035 

RS-1 Max Oepth 1.23 0.80 0.28 0.05 0.05 0.005000 0.035 

RS-1 Max Velocity 1.23 1.35 0.21 0.05 0.05 0.020000 0.035 

Div. oJ Oil, Gat~ ('1 Mining 

Project Engineer: Richard White 
... \2016 october reports\work\reclamation.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614bl 
01/12/17 12:06:27 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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