
 
 
 

 

 
 
 

 
 
17 East Main St. 
PO Box 431  
White Sulphur Springs, MT  59645 
Tel: (406) 547-3466 

 
 

October 26, 2018 
 

 
Montana Department of Environmental Quality 
Hard Rock Mining Bureau 
Operating Permit Section 
PO Box 200901 
Helena, Montana 59620-0901 
 
RE: Update to Mine Operating Permit Application for the Black Butte Copper Project  
 
To:  Mr. Herb Rolfes 
 
Tintina Montana, Inc. (Tintina) is submitting this letter to formally update proposed activities 
associated with the Black Butte Copper Project (Project).  The proposed changes for the Project 
arise from the Montana Pollutant Discharge Elimination System (MPDES) permit application 
and beneficial water use (water right) permit application for the Project.  The updated activities 
and permitting process associated with the changes are as follows: 
 

 Addition of a Treated Water Storage Pond – MPDES permit; 
 Revision to Annual Water Balance – MPDES permit; and 
 Addition of a wet well adjacent to Sheep Creek – water right. 

 
Tintina provided a technical memorandum to the Department of Environmental Quality (DEQ) 
describing the details of the addition of a wet well adjacent to Sheep Creek (Hydrometrics, 
2018).  An updated water balance was provided to DEQ on August 27, 2018.  This letter 
summarizes the updates to these proposed activities, the resultant changes to the Project’s surface 
disturbance acreage, soil salvage, revegetation, and pre- and post-mine vegetation disturbance.  
In addition, updated tables and figures associated with these changes are included with the 
memo. 
 
Treated Water Storage Pond 

Tintina is proposing to add a contingency to the water management plan that includes storage of 
treated water during the seasonal period when the total nitrogen standard is applicable (July 1 to 
September 30, for Middle Rockies Ecoregion).  This proposed contingency includes the addition 
of a Treated Water Storage Pond (TWSP) to the Project.  The TWSP will store treated water 
from the Water Treatment Plant (WTP) if the effluent from the WTP does not meet the seasonal 
effluent limits for total nitrogen in the MPDES permit.  Design details for the TWSP are 
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provided in the design memo in Attachment A.  A summary of the design, operations, and 
closure of the facility is provided below. 
 
The proposed TWSP will be located southeast of the WTP and west of Brush Creek as shown on 
the updated Figure 1.3 included in Attachment B.  The design of the TWSP was based on an 
average seasonal flow rate from the WTP of 405 gallons per minute (gpm).  The average 
seasonal flow rate is slightly larger than the average annual discharge due to minor differences in 
seasonal flows from Mill Catchment Runoff associated with the seasonal precipitation and 
evaporation at the site.  The TWSP has been designed to store up to 53.7 million gallons of 
treated water to provide enough temporary storage of treated water from July 1 to September 30, 
at an average flow rate of 405 gpm.  The pond will be lined with a 60-mil HDPE geomembrane 
liner installed over a 12 oz/yd2 non-woven geotextile cushion.   
 
Treated water from the WTP will be pumped through a 6-inch (150mm) diameter HDPE pipeline 
to the TWSP for storage.  From October 1st to June 30, treated water stored in the TWSP will be 
pumped back to the WTP via a 6-inch (150mm) diameter HDPE pipeline, where it will be mixed 
with other WTP effluent.  The blended water will be sampled prior to being discharged per the 
MPDES permit.  The construction of the TWSP requires excavation of weathered bedrock and 
fractured and moderately weathered limestone and shale (Knight Piésold, 2017).  Based on 
geotechnical information (Knight Piésold, 2017), excavated materials should be sufficient for use 
as embankment fill.  Site drainage controls for the TWSP are depicted on the revised Map Sheet 
6 included in Attachment B.  
 
As with the other lined ponds on site, monitoring and mitigation measures are recommended to 
manage possible icing damage of the TWSP throughout the project.  The 60-mil HDPE liner is 
thick and durable and will provide significant protection against puncturing and thorough 
QA/QC inspections during construction will ensure all welds are completed to standards and are 
as durable as possible.  Annual inspections after the ice thaws would be used to check for liner 
damage.  If damage is observed, it would be a simple process to correct as the pond level would 
be low or empty to provide access for liner repair. 
 
The TWSP will be operational prior to dewatering the mine workings.  This will allow for 
storage of water (if necessary) during the growing season while there is active dewatering of the 
underground workings during construction and operations.  The pond will remain operational 
during closure, until the discharge to the UIG is discontinued.  Once storage of treated water is 
not necessary, the TWSP liner will be removed and hauled off-site for disposal or recycling.  The 
disposition of the HDPE liner is summarized in the update to Table 7-1 (see Attachment C).  
Embankment material will be used to re-shape and reclaim the TWSP disturbance footprint.  The 
footprint of the TWSP will be ripped to relieve compaction, the site regraded, soil placed, and 
the site seeded.  The post closure topography of the TWSP is shown on the updated Figure 7.1 
(see Attachment B). 
 
Water Balance Revision 

The project water balance was revised at the request of the DEQ Water Protection Bureau to 
eliminate the ‘Net Precipitation Transfer’ from the Process Water Pond (PWP) to the WTP.  



Mr. Herb Rolfes 
October 26, 2018 
Page 3 
 

 
 
 
 

Although Tintina believes the original water balance is a permittable action, we agreed to revise 
the Project to move the process forward.  The original water balance included transferring the net 
precipitation that falls within the Cemented Tailings Facility (CTF) and the PWP to the WTP at a 
combined annual average rate of 47 gpm.  The updated water balance removes the Net 
Precipitation Transfer flow stream and increases the amount of water going from the PWP to the 
mill from 1,995 gpm to 2,042 gpm and reducing the amount of treated water going from the 
WTP to the mill (stream line 15) from 89.4 gpm to 42.4 gpm.  The revised water balance 
eliminates any routine discharge of process water to the MPDES outfall. Figure 3.44 from the 
Mine Operating Permit was revised as described above and is included in Attachment B.  
 
In addition, the water balance was revised to show the treated water storage contingency with 
respect to the MPDES discharge as discussed above.  Treated water will be discharged to the 
alluvial UIG if the effluent water quality meets the total nitrogen effluent limit as described in 
the Integrated Discharge Permit Application Narrative (Hydrometrics, 2018b).  However, if the 
total nitrogen concentration is greater than the effluent limit, the treated water will be discharged 
to the TWSP from July 1st to September 30th.  Starting October 1st, the stored water will be 
routed back to the WTP and blended with the WTP effluent prior to discharge to Outfall 001.  
The storage contingency and seasonal discharge to the MPDES Outfall is shown in Figure 3.44A 
(see Attachment B). 
 
Wet Well Diversion 

Tintina submitted a Water Right Application Package to the Department of Natural Resources 
and Conservation (DNRC) on September 7, 2018.  This application package included a new 
groundwater beneficial use permit for water put to beneficial use in the mining and milling 
process, a new high season flow surface water beneficial use permit and six change applications.  
The new high season flow surface water beneficial use permit and six change applications will 
be used to mitigate potential adverse effects from the consumptive use of groundwater in the 
mining and milling process and mitigate potential indirect impacts to wetlands.  A portion of the 
mitigation water will be stored in the Non-Contact Water Reservoir (NCWR).  Water stored in 
the NCWR will be diverted from Sheep Creek through a wet well adjacent to the creek and 
transferred to the reservoir through a pipeline up to the NCWR.   
 
The majority of the water stored in the NCWR will typically be from the new high season flow 
surface water right.  The high season flow diversion will occur when flows are greater than 84 
cubic feet per second (cfs), which is equal to the total flow of the appropriated water rights on 
Sheep Creek downstream of the diversion.  The point of diversion will be located approximately 
60 feet west of the private road in the hay meadow adjacent to Sheep Creek (NW ¼, SE ¼,  
NW ¼, Section 30, Township 12N, Range 07E).  The point of diversion will consist of a wet 
well that consists of an 8-foot concrete manhole which is connected to Sheep Creek through a 
22-inch (550 mm) HDPE DR 21 intake pipe.  The intake pipe will be extended approximately 
6.5 feet into Sheep Creek and be placed on the streambed. The pipe will be equipped with a fish 
screen over the intake section.  The remainder of the intake pipeline will be solid pipe buried 
beneath the ground surface at an elevation equal to or slightly below the streambed elevation.   
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When the flow in Sheep Creek exceeds 84 cfs, water will be pumped from the wet well, using a 
vertical turbine pump, through approximately 7,150 feet of 20-inch (500 mm) HDPE DR17 
transfer pipeline to the NCWR.  The transfer pipeline will be placed on the ground surface along 
the access road within the hay meadow and will remain on surface except where it crosses the 
Sheep Creek County Road 119.  The pipeline will cross Brush Creek in an area with narrow 
wetland fringe areas and be suspended above the wetlands and stream channel.  The preliminary 
design of the NCWR supply system is shown on Figures C6410 and C6450.   
 
The NCWR will be used for mitigation of residual depletion in surface waters during operations 
and for approximately 20 years after the cessation of mine dewatering.  Once it is not necessary 
to mitigate flows, the wet well, intake pipeline, and transfer pipeline will be reclaimed.  
Reclamation will include removal of all non-native materials (pipelines, concrete structure, and 
fill material).  Excavations will be filled with sand and gravel material to within one foot below 
grade. The disturbed land will be covered with up to 1 foot of topsoil and seeded with a pasture 
grass seed mix, similar to the current vegetation in the hay meadow, and as approved by the 
landowner.  
 
Revised Project Disturbance 

Land disturbance associated with the proposed TWSP include the pond footprint (excavation and 
fill), the foundation drain infiltration pond, and pump-back piping to the WTP.  The pond 
footprint will encompass approximately 19.6 acres and the foundation drain infiltration pond 
footprint will be  approximately 0.1 acres.  Additional disturbance associated with the piping to 
the WTP was estimated for land that is not disturbed by other facilities, which includes about 
1,232 feet of piping.  Assuming a 5-foot disturbance width the surface disturbance from the 
piping to the WTP is estimated at 0.5 acres.   
 
The disturbance associated with the proposed wet well diversion on Sheep Creek was calculated 
based on the following assumptions: 
 

 Wet Well Excavation: 
o Depth: 10’ 
o Base Dimension: 12’x12’  
o Slope: 1:1 (32’x32’ at surface) 

 
 Intake Pipe Excavation: 

o Depth: 8’ 
o Length: 45’ 
o Base Width: 4’ 
o Slope: 1:1 (20’ wide at surface) 

 
 Discharge Pipeline Fill: 

o Height: 8’ (from wet well to 12’) 
o Crest Width: 4’ 
o Length: 46’ 
o Side Slope: 2:1  
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The wet well excavation will have a total disturbance area of 1,024 square feet.  The excavation 
for the intake pipe will result in additional disturbance area of 680 square feet.  An additional 
784 square feet disturbance will be needed to place fill material to support the transfer pipeline 
until it reaches the existing ground surface.  The first 1,970 feet of the transfer pipeline will be 
placed within the disturbance area of the buried conveyance pipeline associated with the alluvial 
underground infiltration gallery.  The remaining portion of the pipeline (5,181 feet) is assumed to 
have 20 feet of disturbance width, resulting in a disturbance area of 103,620 square feet.  The 
total disturbance for the Sheep Creek diversion will be 106,108 square feet (2.4 acres).  Table 1 
summarizes the disturbance associated with the addition of the TWSP and Wet Well. 
 

Table 1. Additional Surface Disturbance Acres 
 

Facility or Activity 
Linear  
Feature 

Construction 
Disturbance 

Width 

Surface  
Disturbance 

Lineal feet Feet Acres 

Treated Water Storage Pond   20.2 

Treated Water Storage Pond (TWSP)   19.6 

TWSP Foundation Drain Infiltration Pond   0.1 

TWSP Pump back Piping to WTP 
(undisturbed)  

1,232  5 
0.5 

      TWSP 8-foot Wildlife Fence 3,879 5 included 

Wet Well and Pipeline   2.4 

Wet Well   <0.1 

Discharge Pipeline within UIG Pipeline 
Excavation  

1,970 20 
Already disturbed 

Discharge Pipeline 5,181 20 2.4 

 

Revisions to Tables 3-2 and 3-13 of the MOP are included in Attachment C.  The revised tables 
also include the change in land disturbance due to the removal of the upland UIGs and the final 
design of the alluvial UIG (Tintina Montana 2018a). 
 
Soil Salvage, Revegetation, and Vegetation Disturbance 

The proposed TWSP and wet well diversion and pipeline along with the removal of the upland 
UIGs results in changes to the salvageable topsoil and subsoils (Table 7-5); revegetation 
quantities (Tables 7-6, 7-7, and 7-8) and areas (Figure 7.10); and pre and post-mining vegetation 
disturbance (Table 7-9).  However, the methods used for soil salvage, handling, and 
redistribution will remain similar to that summarized in Section 7.3.4 of the Mine Operating 
Permit.   
 
The total volume of salvageable topsoil is about 315,238 cubic yards (241,017 m3) and 
salvageable subsoil is about 248,454 cubic yards (189,957 m3).  The changes to the salvageable 
soils is included in an updated version of Table 7-5 (see Attachment C).  Tintina proposes to use 
the same permanent native revegetation mixtures presented in Tables 7-6 and 7-7 and the interim 
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vegetation seed mix presented in Table 7-8 of the Mine Operating Permit.  The Revegetation 
Map has been upgraded based on the proposed changes to the Mine Operating Permit (see 
updated Figure 7.10 in Attachment C).  Lastly, an updated summary of mine-related disturbances 
to pre-mine vegetation types and the post-mine reclamation types is provided in the updated 
Table 7-9 in Attachment C.  
 
References cited: 

Hydrometrics, Inc., 2018.  Black Butte Copper – NCWR Diversion on Sheep Creek, Technical 
Memorandum to Jerry Zieg, Sandfire Resources America, Inc. and Craig Jones, Montana 
Department of Environmental Quality.  August 20. 

 
Knight Piésold Consulting, 2017.  2015 Geotechnical Site-Investigation Report (Rev 4).  

Prepared for Tintina Resources Inc. VA101-460/3-1. July 6. 377 p. Appendices A 
through F in Appendix K-4 of Black Butte Copper Project, Mine Operating Permit 
Application. 

 
Tintina Montana, Inc., 2018a.  Update to Proposed Treated Water Disposition for the Black 

Butte Copper Project. Submitted to: Montana Department of Environmental Quality, 
Hard Rock Mining Bureau.  January 11. 

 
Tintina Montana, Inc., 2018b.  Integrated Discharge Permit Application Narrative, Black Butte 

Copper Project, Meagher County, Montana. Revision 2.  Prepared by:  Hydrometrics, Inc. 
Submitted to:  Montana Department of Environmental Quality, Water Protection Bureau.  
April 25. 

 
We would be happy to provide any further information as required and thank you for your 
review of this update. 
 
Sincerely, 

 
Jerry Zieg 
Sr. Vice President 
Tintina Montana, Inc. 
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ATTACHMENT A 

 

TREATED WATER STORAGE POND  

DESIGN MEMORANDUM 
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M E M O R A N D U M 
 
 
 

 

DATE:  October 18, 2018 
    
TO:  Jerry Zieg, Sandfire Resources America, Inc. 
 
FROM: Gregory Lorenson, P.E., Hydrometrics, Inc. 
  Greg Bryce, Hydrometrics, Inc.   
 
SUBJECT: Treated Water Storage Pond Design  
 

Hydrometrics, Inc. has completed the preliminary design of a Treated Water Storage Pond 
(TWSP) for the Black Butte Copper Project.  The TWSP has been designed as a lined facility 
and is located to the south of the Contact Water Pond and to the east of the Cemented Tailing 
Facility.  In the event the effluent from the water treatment plant does not meet the seasonal total 
nitrogen effluent limit (July 1 to September 30) determined in the forthcoming Montana 
Pollutant Elimination System (MPDES) permit, temporary storage of treated water may be 
necessary.  Therefore, the TWSP has been designed to store up to 204,000 m3 (53.7 million 
gallons) of treated water, providing enough temporary storage for treated water from July 1 to 
September 30 at an average flow rate of 405 gpm.  The TWSP will remain in operation 
throughout the life of the mine.  Treated water from the water treatment plant will be pumped 
through a 6-inch (150mm) diameter HDPE pipeline to the TWSP.  Water stored in the TWSP 
will then be pumped back to the water treatment plant via a 6-inch (150mm) diameter HDPE 
pipeline, where it will be mixed with the WTP effluent and allow for the blended water to be 
sampled prior to being discharged per the MPDES permit.  A set of drawings that present the 
layout and details required to construct the TWSP is included as Attachment 1.   
 
As designed, the TWSP will be lined with a 60 mil HDPE geomembrane liner installed over a 12 
oz/yd2 non-woven geotextile cushion.  The geotextiles and HDPE geomembrane will be installed 
over a 300mm thick protective layer of sub-grade bedding material.  Details and Specifications 
for the Liner system are included on the drawings, included as Attachment 1.  The construction 
of the TWSP requires excavation of weathered bedrock and fractured and moderately weathered 
limestone and shale (2015 Geotechnical Site Investigation Report, Knight Piesold, 2015).  Based 
on geotechnical information (Knight Piesold, 2015), excavated materials appear to be sufficient 
for use as embankment fill.   
 

Hydrometrics, Inc.
consulting scientists and engineers 
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Based on seasonal high water levels, the TWSP has the potential to intercept groundwater along 
the northwestern side of the excavation; therefore, a foundation drain will be constructed to 
intercept groundwater flow (if present) below the geomembrane liner system and route this 
collected groundwater to the foundation drain infiltration pond, located to the southeast of the 
TWSP.  The foundation drain system consists of collection trenches and pipes in the excavation 
cut slopes and along the bottom of the pond.  The foundation drain trenches are placed on a 35 
meter grid and follow the slope of the pond subgrade.  Intercepted groundwater conveyed to the 
foundation drain infiltration pond will infiltrate back into the groundwater system. 
 
A conservative estimate of groundwater flux (using Darcy’s Law) was calculated assuming a 
maximum of 2.1 meters of saturated thickness, a 250 meter width, a hydraulic conductivity of 
1.15 m/day (3.8 ft/day per MW-8 slug test), and a gradient of 0.1.  The resulting groundwater 
flux is estimated at 60 m3/day (11 gpm).  The foundation drain infiltration pond is designed to 
have a base of 100 m2.  Infiltration tests conducted in the area indicated the average infiltration 
rate is 2.7 to 3.0 m/day (9 to 10 feet/day) (Tintina Montana, 2017).  Based on these infiltration 
rates, the foundation drain infiltration pond is capable of discharging about 270 m3/day (50 
gal/min) through the base of the infiltration pond, which is approximately 4.5 times greater than 
the estimated flux that could be captured in the foundation drain. 
 
The TWSP has been designed to contain 204,000 m3 (53.7 million gallons) of treated water, plus 
5,400 m3 of additional capacity to contain direct precipitation from a 200-year, 24-hour storm 
event (96mm or 3.78 inches); while maintaining 1 meter of freeboard below the crest.  The  
1 meter of freeboard provides sufficient storage to contain direct precipitation from the PMP plus 
a 1 in 100 year snow accumulation, equal to 850mm (33.5 inches) of equivalent rainfall, without 
overtopping.   
 
The pumping system in the pond is designed to pump water to the water treatment plant, from 
full capacity to empty, at an average rate of 130 gpm and a maximum rate of 575 gallons per 
minute from October through June.  A vertical turbine submersible pump, located on the 
northeast side of the pond, will be installed in a 300 mm (12-inch) DR-11 HDPE pipe.  Two 150 
mm (6-inch) DR-11 HDPE pipelines will be installed from the water treatment plant to the 
TSWP, one to route treated water from the water treatment plant to the TWSP and one to convey 
water back to the water treatment plant from the TWSP.   
 
References 

Knight Piesold, 2015.  2015 Geotechnical Site Investigation Report. Rev 4.  July 6, 2017. 
 
Tintina Montana, Inc., 2017. Mine Operating Permit Application Black Butte Copper Project, 

Meagher County, Montana. Revision 3: July 14, 2017. 
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NOTES:

1. COORDINATE SYSTEM: UTM NAD83 ZONE 12N METERS.

2. EXISTING GROUND SURVEY PROVIDED BY SANDFIRE RESOURCES AMERICA, INC.

3. ELEVATIONS SHOWN ARE IN METERS UNLESS OTHERWISE NOTED.

4. POND DESIGN CRITERIA:

CREST ELEVATION = 1766.5 m

DESIGN WATER ELEVATION (1 Meter Freeboard) = 1765.5 m

DESIGN CAPACITY TREATED WATER = 204,000 m

3

DESIGN CAPACITY 200-YEAR, 24-HR STORM = 5,800 m

3

TOTAL DESIGN POND CAPACITY = 209,800 m

3

TOTAL CAPACITY INCLUDING FREEBOARD = 261,272 m

3

5. EARTHWORK VOLUMES:

CUT:  181,669 m

3

FILL:  180,491 m

3

MATERIAL PLACEMENT AND COMPACTION REQUIREMENTS:

1. EMBANKMENT FILL

1.1. EMBANKMENT FILL SHALL BE NEW OR SLIGHTLY WEATHERED BEDROCK

FILL WITH A MAXIMUM PARTIAL SIZE OF 300mm OR 

2

3

 OF THE LIFT

THICKNESS, WHICHEVER IS LESS.  STUMPS, TREES, RUBBISH,

VEGETATION, FROZEN LUMPS, OR OTHER UNSUITABLE MATERIALS SHALL

NOT BE PLACED IN THE EMBANKMENT.

1.2. EACH LIFT OF EMBANKMENT MATERIAL SHALL BE 500mm.

1.3. EACH LAYER OF EMBANKMENT MATERIAL SHALL BE COMPACTED UNTIL

THE IN-PLACE DENSITY EXCEEDS 95% OF ITS MAXIMUM DRY DENSITY AS

DETERMINED BY AASHTO T-180, ASTM D 1557 MODIFIED PROCTOR METHOD

A, B, C, OR D.

1.4. EMBANKMENT FILL MATERIAL THAT HAVE MORE THAN 10 PERCENT

RETAINED ON THE 75mm SIEVE, OR MORE THAN 30 PERCENT RETAINED ON

THE 19mm SIEVE ARE TOO GRANULAR TO TEST BY AASHTO T-180 OR ASTM

D 1557.  THEREFORE THESE MATERIALS SHALL MEET THE FOLLOWING

COMPACTION REQUIREMENTS:

UNIFORMLY COMPACT THE MATERIAL WITH AT LEAST 6 FULL COVERAGES

OF A VIBRATORY ROLLER HAVING A RATED CENTRIFUGAL FORCE OF AT

LEAST 30,000 POUNDS PER IMPACT AND AT LEAST 1,000 VIBRATIONS PER

MINUTE.  LIMIT THE SPEED OF THE VIBRATORY ROLLERS TO LESS THAN

130 FEET PER MINUTE.  ENSURE THAT AT LEAST 6 FULL COVERAGES PER

500mm LIFT IS ACHIEVED AND ENSURE THAT MATERIALS OVER 300mm IN

DIAMETER ARE REMOVED BEFORE PLACEMENT.

2. SUB-GRADE BEDDING

2.1. SUB-GRADE BEDDING MATERIAL SHALL BE NEW OR SLIGHTLY WEATHERED

BEDROCK FILL WITH A MAXIMUM PARTIAL SIZE OF 25mm (1-INCH).

STUMPS, TREES, RUBBISH, VEGETATION, FROZEN LUMPS, OR OTHER

UNSUITABLE MATERIALS SHALL NOT BE PLACED IN THE BEDDING

MATERIALS.

2.2. THE SUB-GRADE BEDDING MATERIAL SHALL BE PLACED IN ONE 300mm

LIFT.

2.3. UB-GRADE BEDDING MATERIAL SHALL BE COMPACTED UNTIL THE IN-PLACE

DENSITY EXCEEDS 95% OF ITS MAXIMUM DRY DENSITY AS DETERMINED BY

AASHTO T-180, ASTM D 1557 MODIFIED PROCTOR METHOD A, B, C, OR D.
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Table 3-2. Acres of Surface Disturbance Consolidated by Major Facility 

 

Facility or Activity 
Surface Disturbance 

(Acres) 

New Access Roads  57.7 
Direct Underground Mine Support 7.9 

Temporary Waste Rock Storage (WRS) and copper-
enriched rock stockpile 12.1 

Contact Water Pond (CWP)  9.0 
Mill / Plant Site 9.8 

Process Water Pond (PWP) 28.7 
Cemented Tailings Facility (CTF) 82.5 

Non-Contact Water Reservoir (NCWR) 7.6 
Water Supply 6.3 

Underground Infiltration Galleries 5.4
Material Stockpiles  32.4 

Treated Water Storage Pond 20.2 

Wet Well Diversion and Pipeline 2.4
Other / Miscellaneous 0.6 

Subtotal 282.6 

     Construction Buffer Zone / Misc. (10%) 28.3 

Total Disturbance Acres 310.9 

 
  



 

 
 
 
 

Table 3-13. Complete List of Surface Disturbance Acres 
 

Facility or Activity 
Linear  
Feature 

Construction 
Disturbance 

Width 

Surface  
Disturbance 

Lineal feet Feet Acres 

New Access Roads Sub-total   57.7 

Main Access road to Mill Site 7,973 84 15.4 

Contractor Access Road Butte Creek Road 
to CTF Road    

1,178 98 3.5 

CTF Road – Portal to CTF 4,223 164 11.8 

Power-line Corridor Parallel to main 
Access Road (overlap with main access 
road removed) 

7,256 20 
4.5 

Truck road to Waste Rock Storage Pad 305 98 0.7 

Service Road - Truck Road to Soil 
Stockpiles (Includes Road to PWP)  

4,490 98 7.7 

Service Road – Main Access to CWP Already disturbed __ __ 

Service Road - CTF to NCWR 6,594 98 13.4 

Ventilation Raises New Access Roads 1.081 49 0.7 

Direct Underground Mine Support Sub-total  7.9 

Portal Pad, Including Support Facilities  984 410 6.9 

Ventilation Raise Collar Areas (4)  
(100 x 100’, 0.3 acres each) 
6-foot Chain Link Fence 

100 100 *4 0.9 

Pumping Lines to Portal to PWP  992 undisturbed 5 0.1 

Pumping Lines to Portal to WTP 2300 5 Already disturbed 

Temporary Waste Rock Storage (WRS) Sub-total  12.1 

Temporary Waste Rock Storage 820 591 10.2 

Copper-enriched Rock Storage Pad 295 295 1.9 

Drainage Piping WRS to CWP 550 20 Already disturbed 

Contact Water Pond (CWP) Sub-total  9.0 

      Contact Water Pond (CWP) 656 656 8.9 

      CWP Pump back Piping to WTP  2,328 5 Already disturbed 

      CWP Pump-back Piping to PWP 989 undisturbed 5 0.1 

      CWP 8-foot Wildlife Fence 2600 5 included 

Mill / Plant Site Sub-total  9.8 

       Plant Site (includes Mill, Laydown 
       Area, Substation, Truck / Shop / 

Admin, 
       Paste Backfill Plant, and Water  
       Treatment Facilities, etc.) 

1,312 492 9.8 

       Primary Crusher and Conveyor   included 

Process Water Pond (PWP) Sub-total   28.7 

       Process Water Pond (PWP)   23.9 

       PWP Foundation Drain Pond                 0.4 

       Pump Back Piping to PWP1 50 20 0.0 

       PWP Diversion Channel   3.7 



 

 
 
 
 

Facility or Activity 
Linear  
Feature 

Construction 
Disturbance 

Width 

Surface  
Disturbance 

Lineal feet Feet Acres 

       Piping PWP to Mill  1,548 20 0.7 

       PWP 8-foot Wildlife Fence   included 

Cemented Tailings Facility (CTF) Sub-total   82.5 

Cemented Tailings Facility (CTF)   71.9 

      CTF Foundation Drain Pond   0.7 

      CTF Foundation Drain Pond to WTP1 
420 

2,350 
20 
20 

0.2 
already disturbed 

      CTF Pump back Piping to PWP1 2,628 20 1.2 

      Tailings Pumping Supply Mill to CTF 4,423 20 2.0 

      CTF Diversion Channel 1,002 20 6.5 

  CTF 8-foot Wildlife Fence   included 

Non-Contact Water Reservoir (NCWR) Sub-total  7.6 

      Noncontact Water Reservoir (NCWR)   4.7 

      NCWR Diversion Channel 1,252  2.1 

      NCWR Spillway Channel 286  0.5 

      NCWP Piping to Spillway Channel 738 20 0.3 

      8-foot Wildlife Fence   included 

Water Supply Sub-total   6.3 

      Public Water Supply Well and 
Pipeline 

      (100 x 100’ Pad , 0.3 Acres Includes       
      Water Tank) 

  

0.3 

      Pipeline Well to WTP 5,913 20 2.7 

      Powerline Well PW-6 to substation Same as above  2.7 

      Water Tanks (Mill) Distribution Lines 1,320 20 0.6 

UIG areas Sub-total   5.4 

Excavated Distribution Line  8,577 20 4 

       Distribution Line within Mill Pad  850 20 Already disturbed 

Bored Distribution Line 350 0 0 

Infiltration Gallery  3,140 20 1.4 

Stockpiles Sub-total   32.4 

     Top Soil 492 525 8.0 

     Subsoil  1,083 558  7.0 

      Excess Reclamation Stockpile (North) 623 492 7.10 

      Excess Reclamation Stockpile (South)   7.5 

       Temporary Construction Stockpile   2.8 

Treated Water Storage Pond   20.2 

      Treated Water Storage Pond (TWSP)   19.6 

TWSP Foundation Drain Infiltration 
Pond 

  0.1 

TWSP Pump back Piping to WTP 
(undisturbed)  

1,232  5 
0.5 

      TWSP 8-foot Wildlife Fence 3,879 5 included 

Wet Well and Pipeline   2.4 



 

 
 
 
 

Facility or Activity 
Linear  
Feature 

Construction 
Disturbance 

Width 

Surface  
Disturbance 

Lineal feet Feet Acres 

     Wet Well   <0.1 

Discharge Pipeline within UIG 
Pipeline Excavation  

1,970 20 
Already disturbed 

Discharge Pipeline 5,181 20 2.4 

Other/ Miscellaneous Sub-total   0.6 

     Septic System   0.2 

     Temp. Powder Magazine    0.4 

     8-foot Chain Link Fence   included 

     Barbed Wire Fencing of Active Mine    included 

    New Monitor well and Piezometer Sites   included 

Subtotal   282.6 

Construction Buffer Zone / Misc.2  (10% of subtotal, and 
includes 25 ft perimeter around all facilities) 

 
28.3 

Disturbance Acres Total   310.9 
1. Much of this pipeline is constructed on ground disturbed by a facility; the amount shown is additional 

disturbance. 
2. Includes: chain link and barbed wire fences, monitor wells and piezometer locations, storm water ponds, storm 

water ditches outside of disturbed areas, rock roll and erosion control berms, etc.  

 
 

   



 

 
 
 
 

Table 7-1. HDPE Liner and Upper Protective Layer Disposition 
 

Facility Liner Disposition 
Protective Layer 

Composition 
Protective Layer 

Disposition 

CTF Buried in-place Screened Waste Rock 
Buried In-place 

Beneath Cemented 
Tailings 

PWP Buried in-place None 
Pond Sediment, Mixed 
with Cement, Buried 

In-place 

CWP 
Off-site Disposal or 

Recycling 
None None 

TWSP 
Off-site Disposal or 

Recycling 
None None 

WRS To CTF1 
Excavated 

Construction Materials 
To CTF1 

Copper-enriched 
Rock 

Stockpile 
To CTF1 

Excavated 
Construction or 

Screened Waste Rock 
To CTF1 

NCWR 
Upstream 

Embankment Face 
Only, To CTF1 

None None 

1 
Disposed of in CTF prior to placing HDPE cover. 

 



Table 7‐5.  Estimated Soil Salvage Volumes by Disturbance Type (A. Stockpiled and B. Not Stockpiled)

Cemented 
Tailings 

Facility (CTF)
Core Shacks 
and Yard

Mill Pad & 
Conveyor Ore Stockpile

Portal Pad 
and 

Conveyor

Temporary 
Powder 
Magazine

Temporary 
Waste Rock 
Storage

Contact 
Water Pond 

(CWP)
Foundation 
Drain Ponds

Non‐Contact 
Water 

Reservoir 
(NCWR) ‐
Dam

Process 
Water Pond 

(PWP)

Treated Water 
Storage Pond 

(TWSP)

Total 
Disturbance 
per Soil Unit 

(acres) 1st Lift  2nd Lift Total Salvage
1st Lift 
Volume

2nd Lift 
Volume

Total Soil 
Volume 

Ad‐b 0.0 12 24 36 ‐                    ‐                    ‐                 

Ch‐b 7.6 8.9 0.6 1.2 1.4 0.4 4.3 4.6 12.9 41.9 12 0 12 75,711             ‐                    75,711         
Cl‐a 0.0 12 24 36 ‐                    ‐                    ‐                 
Cp‐c 4.8 1.0 5.7 3.6 15.1 12 0 12 27,285             ‐                    27,285         
Cp‐d 0.0 0 0 0 ‐                    ‐                    ‐                 
Dc‐a 0.0 12 24 36 ‐                    ‐                    ‐                 

Fa‐b 0.0 12 24 36 ‐                    ‐                    ‐                 
Hl‐b 0.0 12 24 36 ‐                    ‐                    ‐                 
Kp‐c 35.3 0.7 16.5 52.5 12 24 36 94,864             189,728          284,592       
Kp‐d 0.0 0 0 0 ‐                    ‐                    ‐                 
Lb‐b 0.0 12 12 24 ‐                    ‐                    ‐                 

Ml‐a 0.0 12 24 36 ‐                    ‐                    ‐                 
Ml‐b 0.0 12 24 36 ‐                    ‐                    ‐                 
Pn‐b 24.2 0.2 0.3 0.4 7.9 0.4 3.2 36.6 12 0 12 66,134             ‐                    66,134         
Rc‐b 0.0 12 12 24 ‐                    ‐                    ‐                 

Rf‐a 0.0 12 24 36 ‐                    ‐                    ‐                 

Ry‐b 0.0 12 24 36 ‐                    ‐                    ‐                 
Se‐b 0.0 12 24 36 ‐                    ‐                    ‐                 
Wa‐b 2.3 2.7 5.0 12 12 24 9,035               9,035              18,069         
Wg‐b 3.9 0.1 3.5 7.5 12 24 36 13,552             27,104            40,656         

Wu‐b 0.0 12 12 24 ‐                    ‐                    ‐                 

DL 1.8 1.8 0 0 0 ‐                    ‐                    ‐                 

Total Acres 71.9 1.8 9.1 1.9 6.9 0.4 10.2 8.9 1.2 4.7 23.8 19.6 160.4 10% Buffer 28,658          22,587          51,245       

Total Volumes 315,238        248,454       563,691     

B.  Acres of Disturbance and Estimated Salvage Volumes ‐ Soils to be Stored and Replaced at Site of Salvage (Not Stockpiled)

Access Road
Construction 
Access Road CTF Road

Road to Vent 
Raise Service Road

Buried Pipe ‐ 
Perforated

Powerline and 
Pipe to Well 

PW‐6

Temporary 
Construction 
Stockpile Vent Raises

Alluvial 
Conveyance 
and Pipeline

CTF 
Diversion 
Ditching

NCWR Diversion 
Ditching

NCWR ‐ 
Open Water 
& Spillway

PWP 
Diversion 
Ditching

Wet Well 
Pipeline

Total 
Disturbance 
per Soil Unit 

(acres) 1st Lift  2nd Lift
Total 

Salvage
1st Lift 
Volume 2nd Lift Volume

Total Soil 
Volume 

Ad‐b 0.1 0.1 12 24 36 181 361 542
Ch‐b 5.0 0.8 4.6 0.4 0.6 0.1 1.3 14.6 1.2 28.6 12 0 12 51678 0 51678
Cl‐a 0.0 12 24 36 0 0 0
Cp‐c 0.2 2.3 0.4 1.7 0.1 4.7 12 0 12 8493 0 8493
Cp‐d 0.0 0 0 0 0 0 0
Dc‐a 2.9 2.9 12 24 36 5240 10480 15720
Fa‐b 0.0 12 24 36 0 0 0
Hl‐b 2.9 2.9 12 24 36 5240 10480 15720
Kp‐c 5.2 3.6 0.3 0.2 9.3 12 24 36 16804 33609 50413
Kp‐d 0.1 0.2 0.1 0.4 0 0 0 0 0 0
Lb‐b 0.0 12 12 24 0 0 0
Ml‐a 0.3 0.5 0.2 0.2 1.2 12 24 36 2168 4337 6505
Ml‐b 0.2 0.3 0.1 0.1 0.7 12 24 36 1265 2530 3795
Pn‐b 1.4 7.2 7.6 2.8 3.6 0.3 1.6 0.9 0.2 25.6 12 0 12 46258 0 46258
Rc‐b 0.0 12 12 24 0 0 0
Rf‐a 0.9 1.1 2.0 12 24 36 3614 7228 10842
Ry‐b 1.8 1.8 12 24 36 3252 6505 9757
Se‐b 0.0 12 24 36 0 0 0
Wa‐b 1.2 0.7 3.6 0.8 0.1 0.3 6.7 12 12 24 12106 12106 24213
Wg‐b 4.1 1.0 0.6 5.7 12 24 36 10300 20599 30899
Wu‐b 0.3 0.3 0.6 12 12 24 1084 1084 2168
DL 0.3 0.2 0.5 0 0 0 0 0 0

Total Acres 14.3 3.4 12.0 0.7 22.0 1.7 1.7 2.8 0.5 3.4 9.0 2.0 16.2 1.2 2.8 93.7 10% Buffer 16768 10932 27700
Total Volumes 184452 120252 304703

Stockpiled Soils 160.4

Non‐Stockpiled Soils 93.7

No Soil Salvage1 29.6

TOTAL DISTURBANCE 283.7

Notes:
1Soil will not be salvaged in topsoil (8.0 acres), subsoil (7.0 acres) or reclamation material storage areas (North site = 7.1 acres, South site = 7.5 acres) and thus are not included in soil volume calculations

Soil Volume
(cubic yards)

Disturbance Acreage Summary

A.  Acres of Disturbance and Estimated Salvage Volumes ‐ Soils to be Stockpiled

Mine Operations Disturbances 
(acres)

Soil Salvage Thickness 
(inches)

Pond / Diversion Disturbances 
(acres)

Soil Volume
(cubic yards)

Soils Map Unit Symbol 
(MUSYM)

Road Disturbances 
(acres)

Soils Map Unit Symbol 
(MUSYM)

Soil Salvage Thickness 
(inches)

Pond / Diversion Disturbances 
(acres)

Mine Operations Disturbances  
(acres)
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