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1 INTRODUCTION 

1.1 Purpose 

Fairbanks Gold Mining Inc. (FGMI), a wholly owned subsidiary of Kinross Gold Corporation 
(KGC), has prepared this reclamation and closure plan to replace the plan previously prepared 
by Schlumberger Water Services (SWS). FGMI has updated and revised the plan to address 
reclamation, monitoring and post-mining land use for the Fort Knox Mine.  This plan is submitted 
to: 

i Alaska Department of Natural Resources, Division of Mining (ADNR) in accordance with 
AS 27.19.010 et. seq. and 11 AAC 97.100 et. seq.   

i Alaska Department of Environmental Conservation (ADEC), Division of Air and Water 
Quality, as required by Waste Management Permit 2006-DB0043 

i U.S. Army Corps of Engineers (ACOE) as required by the Clean Water Act Section 404 
Permit No. N-920574, Fish Creek 23  

 
The Fort Knox Mine reclamation and closure plan is designed to return land disturbed by mining 
and ore processing operations to a stabilized, near-natural condition that will ensure the long-
term protection of land and water resources.  Additional goals include: reducing the effects of 
disturbance during mining, implementation of concurrent reclamation where appropriate, 
reducing or eliminating long-term management requirements, management of the dams for the 
protection of life and property, and meeting state and federal regulatory requirements.  The plan 
describes the schedule for reclamation, general reclamation procedures, and the methods for 
achieving the final closure requirements and objectives.  In addition, the plan serves as a basis 
for calculating reclamation costs and the amount of the financial assurance. 
 
Final reclamation will include the waste rock dumps, the tailings impoundment, facility sites, the 
heap leach pad and all other disturbance on the Millsite Lease area. Reclamation will begin 
upon cessation of mining and milling operations. Final reclamation will be completed as 
expeditiously as feasible.  Notification, in writing, of final closure will be provided to the ADNR, 
DEC, and ACOE within 90 days after cessation of mining and milling operations (Millsite Permit 
ADL 414960 & ADL 414961, Item #15). 
 
Due to the constantly changing regulatory framework and the introduction of new reclamation 
methods, the reclamation plan may be amended as deemed necessary (11AAC 97.330 
Amendment of Reclamation Plan). 
 
Access by Federal and State regulatory personnel to the Fort Knox Mine for routine inspections 
will be honored by FGMI, with the request that visitors contact mine security to gain access.  All 
visitors are requested to contact mine security to ensure their safety.  Mining is regulated under 
the Mine Safety and Health Administration (MSHA) and their regulations require minimum 
training for employees and visitors for Hazard Recognition and Safety.  Visitors, as well as 
employees, must wear safety equipment approved by MSHA.  FGMI requests that routine 
inspections be conducted during weekdays when administration and process managers are 
available to answer questions and, if necessary, accompany visitors to various process 
components. 
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1.2 Applicant Information 
 
Fairbanks Gold Mining, Inc. 
A Subsidiary of Kinross Gold Corp. 
P.O. Box 73726  
Fairbanks, AK  99707-3726 
Telephone:  (907) 488-4653 
 
Fairbanks Gold Mining, Inc. Officer Completing Application 
Name:  Eric Hill  
Title:  Vice-President and General Manager 
Telephone: (907) 490-2225 
 
Designated Contact Person  
Name:   Delbert Parr 
Title:  Environmental Manager 
Telephone: (907) 490-2207 
 
Kinross Gold Corp. Information 
Address:  25 York Street (17th Floor) 
     Toronto, Ontario  
                Canada, M5J 2V5 
  (416) 365-5123 
 
Chief Executive Officer:     Paul Rollinson  
President & COO:      Brant Hinze 
Senior Vice President Environment and Permitting:  Rick Baker 
Executive Vice President & CFO:    Tony Giardini 
Vice President Office Services& Corp Secretary:  Shelley M. Riley 
 
Fairbanks Gold Mining, Inc. is a wholly owned subsidiary of Kinross Gold Corporation 
 
 Alaska Registered Agent 
 
Name:   Fairbanks Gold Mining, Inc. 
Address: c/o C. T. Corporation System (Agent) 

240 Main Street, Suite 800 
  Juneau, Alaska 99801 
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1.3 Location and Land Status 

The project site is located approximately 15 air miles northeast of Fairbanks, Alaska in the Fish 
Creek drainage, as shown on Figure 1.1.  More specifically, the project area is located in 
portions of Sections 4-5, 8-12, 13-17, 20-23, and 26-27, T2N, R2E, Fairbanks Meridian; and 
Sections 7-8 and 17-19, T2N, R3E, Fairbanks Meridian.  

 
 
 
The project area encompasses approximately 8,001 acres. The project area includes the 
Amended and Restated Millsite Lease, the Upland Mining Lease, and private land. The 
Amended and Restated Millsite Lease (amending and restating the Millsite Permit effective as of 
February 15, 1994, ADL # 414960 & 414961) contains approximately 5,828 acres. FGMI holds 
121 acres of private land.  FGMI holds the surface rights to 1,772 acres which were purchased 
from MHTLO in 2008. In December of 2011 an application to purchase an additional 280 acres 
from MHTLO was submitted as a part of Phase 8 and Heap Leach expansion projects, title of 
the property was conveyed to Fort Knox on December 14, 2012.   
 
FGMI submitted an application for an Upland Mining Lease (ADL #535408) covering tentatively 
approved lands on December 4, 1992.  These lands include 48 state mining claims owned by 
Melba Creek Mining, Inc., an Alaska corporation, and FGMI, a Delaware corporation.  FGMI, on 
December 4, 1992, applied for two surface leases; the Surface Lease A (ADL #414960) and 

Figure 1.1 Fort Knox Location 
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Surface Lease B (ADL #414961) were tentatively approved in the vicinity of the Fort Knox lode 
gold deposit.  ADNR issued a Millsite Permit (ADL Nos. 414960 and 414961) and Upland 
Mining Lease (ADL 535408) on February 15, 1994.   
 
On July 8, 2002 the Amended and Restated Millsite Lease (amending and restating the Millsite 
Permit effective as of February 15, 1994, ADL # 414960 & 414961) became effective and 
authorized gold-bearing ores derived from outside the Millsite Lease area to be processed 
through the Fort Knox mill and tailings facilities.  The locations of the Upland Lease and Millsite 
Lease areas are illustrated in Figure 1.2.    
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 

Figure 1.2 Upland and Millsite Lease Areas 
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Private land included within the Fort Knox project area consists of 121.2 acres of patented 
claims purchased by FGMI.  The narrow block of patented claims adjacent to, but not included 
in, the Upland Mining Lease or the Millsite Lease, were conveyed to FGMI and Melba Creek 
Mining, Inc. via warranty deed in August 1993.  The location of the private land is identified in 
Appendix C. 
 
An agreement was reached with the National Oceanic and Atmospheric Administration (NOAA) 
and the Bureau of Land Management (BLM) to release 63 acres from the NOAA withdrawal for 
expansion of the Fort Knox pit. In 2008 the land was conveyed to the State of Alaska who in 
turn conveyed it to the Mental Health Trust Land Office (MHTLO).  As part of this agreement, a 
19-acre easement was established at the ridgeline to prevent any activity that could impact the 
activities of NOAA. In 2008, FGMI reached an agreement with MHTLO to purchase their surface 
interest within the Millsite Lease area.  The purchase was finalized in May 2008. Appendix C 
contains the claim descriptions and a detailed claim map. Figure 1.3 outlines the surface and 
private area that is now owned by FGMI. 
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Figure 1.3  FGMI Surface and Private Land Ownership 
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There is no federal land within the project boundaries. The closest residence to the project area 
is approximately 1.75 miles from the project boundary and is located at Cleary Summit.  Surface 
and mineral land descriptions are provided in Appendix C. 
 
The orebody and the majority of the project area are located on claims belonging to the State of 
Alaska.  Private land and mineral rights in the project area along Fish Creek, which were 
originally patented to placer miners under the Federal Mining Law of 1872, have been 
purchased by FGMI.  The patented private lands along Fish Creek were conveyed to the State 
of Alaska, at the time the Millsite Permit was issued. 
 
The center of the ore body is located on the north side of Gilmore Dome on the ridge between 
Melba and Monte Cristo Creeks.  The mineralized zone is elongated east-west extending across 
both creeks. The project is located entirely within the Fish Creek drainage.  In addition to Melba 
and Monte Cristo Creeks, the named tributaries of Fish Creek in the project area include Barnes 
Creek, Pearl Creek, Yellow Pup Creek, Walter Creek, Last Chance Creek, and Solo Creek 
(Figure 1.4). 



Introduction 
 

 
 Fort Knox Reclamation  Fairbanks Gold Mining, Inc. 

8 
 

 Figure 1.4 General Arrangement 
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1.4 History of Fort Knox Mine 

On July 22, 1902, Italian prospector Felix Pedro discovered gold in the Interior of Alaska.  Just 
19 days after making this initial discovery, Pedro staked a discovery claim on Fish Creek 
downstream from what is now known as the Fort Knox ore body.  Intermittent drift mining 
occurred throughout Fish Creek valley prior to 1917 when a dredge was erected by the Tanana 
Valley Mining Co. (Shannon and Wilson, 1985).  In the 1930s, the upper reaches of Pearl Creek 
and Yellow Pup Creek were mined by slackline scraper and dragline.  In 1963 hydraulic 
stripping and bulldozer-dragline mining took place along Fish Creek, Barnes Creek and Pearl 
Creek (CH2M Hill, 1993). The Fairbanks Mining District has produced, from 1880 through 2004, 
an estimated 11,506,646 ounces of gold.  Placer deposits account for 8,188,517 ounces and 
lode deposits for 3,318,129 ounces (Szumigala & Hughes, 2004).  For a more complete 
discussion of the placer mining history of the Fort Knox area, see History of Mining on Upper 
Fish Creek, Fairbanks, Alaska (Higgs and Sattler, 1994). 
 
In 1984, geologists discovered visible gold in the granite and noted the potential importance of 
the Fort Knox deposit. Between 1987 and 1990, Monte Cristo Mining, Inc.; the Fort Knox 
Limited Partnership; Gilmore Mining, Inc; Fairbanks Gold, Ltd.; Fairbanks Gold, Inc.; and 
Gilmore, Inc. were involved for varying lengths of time in the exploration and pre-development 
program.  In January 1992, Amax Gold Inc. acquired ownership of the Fort Knox project, and 
FGMI, an Amax Gold Inc. subsidiary, was established as the project operator. 
 
In 1994, the environmental review (CH2M Hill, 1993) for Fort Knox was completed and in 
accordance with National Environmental Protection Act (NEPA) an Environmental Assessment 
was finalized.  The required permits were issued in 1994, and the next year construction began.  
The first gold pour occurred in December of 1996.  Kinross Gold Corp. and Amax Gold Inc. 
merged in 1998 and Fairbanks Gold Mining, Inc. became a wholly owned subsidiary of Kinross 
Gold Corporation, a Toronto based corporation.   In 1999, the first million ounces of gold were 
produced at Fort Knox, and in 2002, the second million ounces were produced.  In April 2011 
Fort Knox poured its 5 millionth ounce of gold  
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2 PROJECT DESCRIPTION 

FGMI operates the Fort Knox Mine located northeast of Fairbanks, Alaska.  The mine site is 
located in the upper headwaters of Fish Creek Valley, approximately four miles southeast of 
Cleary Summit.  The project site is accessible by the Twin Creeks road.  The Fort Knox Mine 
operations include an open-pit mine, a heap leach facility and related milling facilities to recover 
gold.  
 
Operational designs, from 2012 and forward are based on a deposit and stockpile of 84,875,000 
tons of mill-grade ore and 236,709,000 tons of heap leach-grade ore. Mining production 
averages 179,000 tons per day (including ore and waste rock) over the life of the mine.  The mill 
process ore at an average rate of 39,000 tons per day and the heap leach is loaded at a rate of 
72,000 tons per day.  Currently milling is projected through 2017 and mining through 2020.  
Heap leach activities are projected to continue through 2029.   
 
Fort Knox employs roughly 550 employees. The mine operates two shifts, 24 hours per day, 
365 days per year.  There are no living accommodations at the project site.  The mine wide daily 
electrical power requirement ranges between 32 and 35 Megawatts, and is supplied by a power 
line extending from the Golden Valley Electric Association (GVEA) substation at Gold Hill to the 
mine site, a distance of approximately 29 miles.    
 

2.1 Existing Facilities and Conditions 
 Mill Facilities 2.1.1

The higher grade gold ore mined from the Fort Knox pit is processed by the mill or stockpiled for 
future processing.  As part of the beneficiation procedures, the higher grade ore that is mined is 
processed by the mill or stockpiled for future processing.  This ore is delivered to a gyratory 
crusher with a crushing capacity of 72,000 tons per day.  The crushed ore is transported by 
conveyor belt to the coarse ore stockpile, Ore from the stockpile is conveyed to a SAG mill.  The 
product discharges from the SAG mill has a typical top size of 3 ½“, reporting to a double deck 
screen deck with ¾” and ½” screen openings. The plus ¾” material is fed, to a short head 
crusher where it is crushed to approximately 3/8”.   The crushed material is conveyed to a reject 
stock pile for use as over liner on the heap leach pad.   The minus ¾” material from the SAG 
screen deck, and discharge from the two ball mills, is pumped to a series of hydro cyclones.  
The overflow of the cyclones, reports to a pre-leach thickener for leaching, and underflow from 
the reports to two ball mills for further particle size reduction. 
 
The ore slurry from the pre-leach thickener is sent through a series of seven leach tanks where 
the gold is extracted with a cyanide solution.  The discharge of the leach circuit passes through 
a series of six gallon tanks containing activated carbon.  The gold in solution is absorbed by the 
carbon. Gold is removed from the carbon through a process of stripping, using an elevated 
concentration of cyanide, increased temperature, and pressure.  The gold is recovered from 
solution by the process of electrowinning.   
 
After leaching and gold recovery the remaining slurry goes to a tails wash thickener where 
cyanide and heat is recovered and returned to the grinding circuit.  The slurry from the 
underflow of the thickener is diluted with solution from the tail storage facility.   
The cyanide concentration in tailings material discharged to the tailings impoundment complies 
with requirements of the Waste Management Permit which limits the weak acid dissociable 
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cyanide (WAD CN) concentration to a monthly average of 10 parts per million (ppm)with a 
maximum of 25 ppm.   
 
The cyanide concentration in the tailings is maintained within permit limits using the INCO 
process when necessary.  The INCO process combines sodium meta-bisulfite and copper 
sulfate with air, in an agitated tank, to destroy the cyanide. Typically, maintaining the cyanide 
concentration in discharged tailings material does not require the use of the INCO process, but 
is controlled by the recovery of cyanide solution and the addition of freshwater to the thickened 
tailings.  Tailings are piped to the impoundment from the mill and deposited sub-aerially using 
multiple discharge points. 
 
The condition of the structures associated with the mill facility is in sound working order. Most of 
the structures were a part of the original mill construction with exception to the Carbon in 
Column 1 and 2 (CIC) and the tailings thickener. The following Figure 2.1 identifies the buildings 
that make up the mill complex. 
 
Figure 2.1 Mill Complex 

 
 

 Tailings Storage Facility 2.1.2

The permitted area of the tailings impoundment encompasses approximately 1,556 acres 
including areas of tailings material deposition, the tailings embankment (121 acres), and the 
interceptor well system below the embankment.  The final placement of tailings material is 
projected to cover approximately 976 acres. A primary objective of the construction and 
operation of the tailings storage facility is the protection of life and property. To achieve this 
objective, FGMI: 
 

1. Designed the dam to standards for a Class I dam even though designated a Class II 
2. Implemented an aggressive QA/QC program to insure achievement of design standards 

during construction 
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3. Manages quantity of water in the TSF utilizing a comprehensive water balance model 
4. Maintains an emergency action plan 
5. Performs daily inspections of the dam 
6. Engineer of Record reviews the geotechnical and instrumentation data that documents 

dam performance quarterly 
7. Engineer of Record inspects the dam annually 
8. Periodic Dam Safety inspection is performed every three years by the Engineer of 

Record 
9. Maintains the TSF Operations and Maintenance manual 

To maintain the primary objective of protection of life and property downstream the documents 
listed above will be updated and modified for the closure configuration. 
 
During operations, the water in the tailings impoundment contains higher levels of certain 
analytes (above Alaska Water Quality Standards).  Therefore, the tailings impoundment water is 
not discharged.  The TSF is operated as a zero discharge facility.  The mill recycles water from 
the tailings impoundment for reuse in the beneficiation process.  After mining, milling and heap 
leaching activities cease, a spillway will be constructed. When the water meets discharge 
standards, the TSF spillway will convey seasonal surface water runoff to Fish Creek. The TSF 
will continue to be operated as a zero discharge facility until the heap leach facility is 
successfully closed. The tailings impoundment is an unlined facility.  Process solution that 
passes through the bottom of the tailings impoundment is transported with groundwater flow 
downstream.  In addition, water passing through the rock fill of the tailings dam encounters the 
filter zone of the engineered core which transports it down to the highly fractured bedrock 
beneath the dam.   

Tailings Embankment 

The tailing dam is an engineered-fill embankment. A starter dam with a seal zone crest 
elevation of 1,323 feet and crest length of 2,400 feet was completed in 1996. In 1997 the first 
phase raise brought the seal zone up to 1,341 feet and the crest length to 2,625 feet. In 1998 
the seal zone level was brought-up to 1,389 feet and the crest length was 3,000 feet. In 2001 
the seal zone level was brought-up to 1,407 feet and the crest length was 3,440 feet. In 2002 
the seal zone level was brought-up to 1,428 feet and the crest length was 3,550 feet. The 2004 
lift raised the seal zone level to 1,453 feet and the crest length was 3,810 feet. In 2006 the 
embankment was taken to an elevation of 1,488 with an additional 6-foot frost cap to provide an 
ultimate elevation of 1494. Due to the limitations in the quantity of material available for 
construction and existing facilities (including the seepage recovery sump and wells) at the 
downstream toe of the embankment make further downstream construction extremely difficult.  
The TSF expansion required construction in 2010 to prepare for the 2011 lift.  Construction in 
2010 included an excavation into the existing upstream face of the embankment through the 
seal and filter zones to elevation 1466.0 fmsl (corresponding to the top of the base working 
platform) with construction of a modified centerline raise that tied into and reversed the slope of 
the seal and filter/transition zones above this. The construction above elevation 1466.0 fmsl 
brought the top of the seal elevation to the 1488 fmsl elevation. Construction continued during 
2011, raising the seal zone elevation to 1515 fmsl with an additional three feet of camber and 
six feet of frost protection. . The height from the downstream toe to seal zone crest is 
approximately 351 feet. The downstream face of the embankment has a slope of 1.8H: 1V and 
the upstream face has a slope of 2.25H:1V to elevation 1,443 feet, where it changes to 2.78:1 to 
the ultimate embankment crest. Raise heights were set to provide adequate freeboard. 
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The embankment contains a relatively impervious seal zone constructed of highly weathered 
schist. Sand filter zones are located upstream and downstream of the seal zone, followed by a 
downstream transition zone constructed of weathered schist. Upstream and downstream 
random rock fill zones complete the embankment cross section. The upstream face has a riprap 
layer for wave erosion protection. Borrow materials came from the reservoir basin and the 
surrounding area.  
 
Design of the embankments included an assessment of their stability and potential 
displacement resulting from earthquake loadings. The design ensures that the embankment will 
continue to function following an earthquake inducing horizontal accelerations up to 0.27 g. 
 
Twenty-eight (28) vibrating wire piezometers are installed within the embankment and 
foundation. Piezometer P-28 was damaged after installation but was not re-installed due to its 
location beneath the embankment. The cables for the piezometers are run to the seepage 
collection sump building located near the center of the downstream toe of the embankment. The 
various piezometers are read by manually dialing a multiplexer to the appropriate channel. 
Readings indicate frequency and temperature at the piezometer. The frequency and 
temperature readings are recorded and used to calculate the hydrostatic pressure (head) in feet 
of water.  In addition to the 28 original piezometers, 6 additional piezometers were installed in to 
monitor the south abutment and 11 more in the working base platform constructed in 2010. 
 
Quarterly reports completed by Knight Piésold on the TSF dam instrumentation review continue 
to support previous assessments of the performance of the tailings impoundment embankment 
drain system (Knight Piésold 2013b). The initial summary findings were performed by Water 
Management Consultants and Knight Piésold (WMC 2005; Knight Piésold, 2010). Vibrating wire 
piezometers were placed within the embankment during initial construction and to monitor the 
dam raise. Data is collected from the piezometers weekly by the Environmental Technicians.  
The data indicates that the seal and filter zones comprising the engineered core of the dam are 
functioning as designed. Key points illustrated by the data include: 
 

1. Pressures within the filter zone on the upstream face are increasing as the elevation of 
the tailings, water level increases through time, but they progressively decrease through 
the seal zones. 

2. There is little to no head build-up in the filter at the base of the embankment indicating 
that the drainage system is functioning properly. Data confirms the piezometric 
elevations are approximately equal to their corresponding tip elevations 

3. There is a significant head drop across the seal zone indicating that the low permeability 
layer is effectively controlling the flow rate through the impoundment and allows higher 
permeability layers located downstream of the seal zone to drain. The current head loss 
is approximately 290 feet. 

4. There is no increase in pressure within the random fill downstream of the filter and seal 
zones indicating that the random fill is draining as designed and the underlying bedrock 
has sufficient permeability to dissipate pressure. 

 
Specific surface and groundwater quality and quantity data for the project area and projected 
post-mining water quality information is addressed in the Fort Knox Project Water Resources 
Management Plan (FGMI 1994), Fort Knox Mine Tailings Facility Closure Management Plan 
(Water Management Consultants, 2005; Schlumberger Water Services,2011) and  Fort Knox 
Closure Management Plan for the Proposed Heap Leach Facility (Water Management 
Consultants,2006).The current status of the zero-discharge system and water quality monitoring 
are tracked through quarterly reports submitted to ADEC.    
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Tailings Discharge Line 

Three, 24-inch diameter, HDPE, tailing discharge lines, each designed to handle 50,000 tons 
per day of solids, have been installed to carry tailing material from the mill to the impoundment. 
They are designated as the “Walter Creek Line,” the “Main Pond Line,” and the “Pearl Creek 
Line” (Figure 2.3). Tailing slurry from the cyanide detox building can be directed to any one of 
these lines, depending on maintenance requirements, season, and depositional objectives. All 
three tails lines will be utilized to keep adequate water depth at the barge.  
 
Tailings will be spigotted off the face of the dam. The spigot pipe will be left in place and 
perforated as the tailings begin to build up around the pipe. Sub-aerial deposition is expected to 
produce tailing beach slopes of 0.5 to 1.0 percent. 

Barge and Pipeline 

A floating barge located in the northeast corner of the tailing pond is used to pump water from 
the tailing pond to the mill. The barge is equipped with four, 400 hp pumps pumping at 
approximately 8,900 gpm. Pumping is on an as need basis with the pumping controlled either by 
radio telemetry from the mill or manually by the Pond Operator. Additionally, the barge is 
equipped with a flow meter, pressure gauges, a surge anticipator, and a pond deicing system 
that allows high-pressure water to be released through jets around the barge. The barge is 
enclosed by a heated building. Reclaim water is pumped to the process water tank at the mill 
through a 20-inch (O.D.) HDPE pipeline. Automatic and manual drain valves allow the entire 
reclaim pipe line to be drained during power outages, maintenance, and barge relocations. 

Seepage Collection System 

The seepage moves through the fractured bedrock and is captured by a large lined sump at the 
downstream toe of the tailings dam. An interceptor system consisting of a series of drains and 
wells is designed to capture any seepage that is not captured by the sump to maintain the zero-
discharge status of the facility.  The seepage water from the interceptor system is pumped to 
the lined sump at the toe of the dam.  The interceptor system consists of a series of 12 pump-
back wells and a dedicated drain immediately downgradient of the tailings dam.  Water from the 
sump is pumped back to the tailings impoundment.  Seepage is currently pumped back to the 
tailings impoundment at a rate of 1,700 to 1,800 gpm. Reference Figure 2.2 for an overview of 
the interceptor and monitoring well locations. Immediately downstream from the interceptor 
system are three monitoring wells that monitor groundwater quality to insure that no process 
solution escapes the interceptor system. 
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Figure 2.2  Interceptor and Monitoring Well Locations 
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 Decant Water 2.1.3

Water is used to slurry tailings which is discharged to the tailings impoundment by gravity flow 
or pumping.  The water accumulates in the North Pond, South Pond and Barge Pond where it is 
ultimately pumped back to the mill for reuse in the processing of ore. Water quality in all three of 
these ponds is controlled by the following factors: 

1. chemistry of the mill feed (ore) 

2. chemical reagents used to process the ore 

3. effluent treatment processes 

4. dilution by the freshwater reservoir when makeup water is added 

5. up gradient run-on 

6. direct precipitation 

7. geochemical processes 

8. seasonal effects (ice cover, sublimation and evaporation). 
 
Figure 2.2 on the following page displays the location and names of the North Pond, South 
Pond and the Barge Pond. 
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Figure 2.3 Decant Water
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Decant water quality has changed over time due principally to the mill feed.  From 1996 until 
early 2001, the mill feed was exclusively Fort Knox ore. Decant water quality in the during this 
period was characterized by an alkaline pH of 8.8, total dissolved solids (TDS) concentration of 
approximately 800 milligrams per litre (mg/L) and relatively low concentrations of metals. 
 
From early 2001 until January 2005, the mill processed a mixture of ore from the Fort Knox 
deposit and from the nearby True North deposit. True North tailings contained higher 
concentrations of antimony, selenium, and arsenic relative to historical levels.  The True North 
ore required additional cyanide to process the ore.  To minimize the concentrations of free and 
WAD CN in the decant water, the INCO cyanide detoxification unit was used more frequently. 
This process is catalyzed by copper ions, which are added to the detoxification unit as copper 
sulfate and resulted in increased copper concentrations in the decant water. The INCO 
treatment for the blended ore also increased the sulfate and nitrate concentrations in the decant 
water.  In 2002, FGMI minimized the use of the detoxification unit and managed cyanide 
through the use of tailings thickeners and volatilization.  This led to a reduction in ammonia 
concentrations. 
 
From 2006 to present, the decant water quality reflects exclusively Fort Knox ore feed.  
Concentrations of constituents, including sulfate, nitrate, ammonia, antimony, arsenic, copper, 
and selenium, have returned to pre-True North levels.   
 
Analytes concentrations of the decant water also change over time as the volume of impounded 
water changes.  During the winter, dilution from surface water run-on and rainfall is at a 
minimum, which results in increased concentrations of analytes.  During the spring breakup, 
concentrations tend to decrease in response to dilution from surface water run-on.  After 
breakup, concentrations vary with the amount of fresh make-up water added from the 
freshwater reservoir as make up for the mill (Water Management Consultants 2005). 

 Seepage Water 2.1.4

The seepage flow regime through the engineered filter zones and along the geosynthetic lined 
toe drain is collected in a geosynthetic lined sump at the toe of the dam. The seepage that 
combines with groundwater and migrates around the primary collection zone is captured 
downgradient by a series of twelve interceptor wells and the 501 drain. Table 2-1 lists all of the 
wells associated with the seepage interceptor system. Surface water is collected in site 801. All 
seepage captured by the interceptor system is pumped back to the lined sump which in turn 
pumps seepage water back to the Barge Pond alternating between two pumps located within 
the lined sump. Groundwater quality samples collected from MW-5, MW-6 and MW-7 confirms 
all seepage continues to be captured. Groundwater samples were also collected from MW-8 in 
2007 and 2008. These samples confirmed that the seepage is completely captured. However, 
due to freezing, the well was abandoned with approval by DEC. The seepage collection sump is 
located at the base of the tailings dam and consists of two 63-inch diameter by 50-feet long, 
perforated HDPE pipes set vertically. Two 450-hp pumps vertical turbine pumps, one set on top 
of each pipe, pump seepage back to the tailing pond. Pumps are turned on and off by a level 
controller with one pump providing backup to the other. A building houses the pumps and the 
piezometer readout box 
 
In 2008 additional interceptor wells and standpipe piezometers were installed to collect 
additional water and  to track the water elevation surrounding the piezometers PZ08-04 has 
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cracked and is no longer in service.  Piezometers PZ08-11 is dry most of the year and PZ08 
and 09 are typically frozen. 
 
 
Table 2-1 Wells Associated with the Seepage Interceptor System 
Interception Wells Purpose  
IW-1 Intercept and collect underflow from the TSF and maintain zero 

discharge and provide water level data for the interception system. 
 

IW-2 Intercept and collect underflow from the TSF and maintain zero 
discharge and provide water level data for the interception system.   

 

IW-3 Intercept and collect underflow from the TSF and maintain zero 
discharge and provide water level data for the interception system 

 

IW-4 Intercept and collect underflow from the TSF and maintain zero 
discharge and provide water level data for the interception system 

 

IW-5 Intercept and collect underflow from the TSF and maintain zero 
discharge and provide water level data for the interception system 

 

IW-6 Intercept and collect underflow from the TSF and maintain zero 
discharge and provide water level data for the interception system 

 

IW-7 Intercept and collect underflow from the TSF and maintain zero 
discharge and provide water level data for the interception system 

 

IW-8 Intercept and collect underflow from the TSF and maintain zero 
discharge and provide water level data for the interception system 

 

IW-9 Provide water level data for the interception system.  
IW-10 Provide water level data for the interception system.  
IW-11 Intercept and collect underflow from the TSF and maintain zero 

discharge and provide water level data for the interception system 
 

MW-1 Intercept and collect underflow from the TSF and maintain zero 
discharge and provide water level data for the interception system 

 

MW-3 Intercept and collect underflow from the TSF and maintain zero 
discharge and provide water level data for the interception system 

 

401 Intercept and collect water flowing near the surface.    
PZ-1 Provide water level data for the interception system.  
PZ-2 Provide water level data for the interception system.  
PZ-3 Provide water level data for the interception system.  
PZ-4 Provide water level data for the interception system.  
PZ-5 Provide water level data for the interception system.  
PZ-6 Provide water level data for the interception system.  
PZ-7 Provide water level data for the interception system.  
PZ08-01 Provide water level data for the interception system.  
PZ08-02 Provide water level data for the interception system.  
PZ08-03 Provide water level data for the interception system.  
PZ08-05 Provide water level data for the interception system.  
PZ08-06 Provide water level data for the interception system.  
PZ08-07 Provide water level data for the interception system.  
PZ08-08 Provide water level data for the interception system.  
PZ08-09 Provide water level data for the interception system.  
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PZ08-10 Provide water level data for the interception system.  
PZ08-11 Provide water level data for the interception system.  
PZ08-12 Provide water level data for the interception system.  
PZ08-13 Provide water level data for the interception system.  
PZ08-14 Provide water level data for the interception system.  
PZ08-15 Provide water level data for the interception system.  
MW-2 Provide water level data for the interception system.  
MW-4 Provide water level data for the interception system.  
MW-5 Groundwater compliance well.  
MW-6 Groundwater compliance well.  
MW-7 Groundwater compliance well.  
 
 
The water elevation in the interceptor wells, monitoring wells, and piezometers verifies a cone of 
depression at the base of the TSF dam exists. The drawdown of the well that pump influence 
each other to provide double redundancy to the interceptor system. The entire system has been 
studied to ensure operation will not be significantly impacted if individual components are 
removed or disabled (Water Management Consultants, 2009). Figure 2.4 illustrates the ground 
water contours and the direction of flow.  
 
Figure 2.4  Interceptor Wells and Associated Water Elevations 
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Composite seepage water quality samples for total concentrations have been collected quarterly 
for the waste management permit since the tailings impoundment went into operation in 1996. 
Samples for dissolved concentrations were collected from 1996 until August of 2003.  
 
Based on a comparison of the seepage and decant water chemistries, the bulk of the water 
entering the seepage recovery system originates from the tailings impoundment.   
A comparison of the current chloride concentrations in the decant and seepage water suggests 
that groundwater from beneath the tailings impoundment is mixing with the seepage of the 
decant water. The strong correlation between temporal variations in chloride concentration also 
indicates a relatively short travel time through the drain system.  The short travel time is due to 
the direct connection of the decant water with the drain system for the tailings dam.  Seepage 
modeling indicates that once the tailings beach is extended to its final width, the seepage from 
the tailings impoundment will decrease and the water quality at the toe of the dam will be 
influenced more heavily by the groundwater water quality.  
 
The seepage has an average pH of approximately 7.7 and an average TDS of 498 mg/L. 
Seepage water is a calcium/sodium-sulfate type solution.  The water quality of the seepage is 
generally better than the decant water.  The difference in concentrations between the decant 
water and the seepage water for a given constituent vary considerably. Several of the 
constituents are attenuated through the tailings, including: ammonia, copper, cyanide (total and 
WAD), iron, and manganese.   
 
Table 2.2 summarizes the change in concentrations for selected parameters measured in the 
decant and seepage water. 
 

Table 2-2  Comparison of Decant Water and Seepage Water 
 

Parameter 
Decant Water (mg/L) Seepage Water (mg/L) Percent 
Average (2006-2012) Average (2006-2012) Difference (%) 

pH (H+ ion) 8.2 7.7 -6% 
Chloride 35 28 -20% 
Sulfate 176 206 17% 

Ammonia as N 4.0 0.53 -87% 
WAD Cyanide 1.2 0.034 -97% 
Total Antimony 0.069 0.045 -35% 
Total Arsenic 0.037 <0.0005 -99% 

Total Cadmium <0.0001 <0.0001 0% 
Total Copper 0.16 <0.01 -94% 

Total Iron 0.87 0.16 -82% 
Total Manganese 0.088 0.44 400% 
Total Selenium 0.0011 <0.003 -94% 

 
The manganese concentrations increase between the decant water and seepage water; this is 
due to elevated background concentrations of manganese in groundwater. 
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 Water Reservoir 2.1.5

The downstream water reservoir including the dam, causeway, and spillway complex, 
encompasses approximately 173 acres and is located on Fish Creek approximately three miles 
below the tailings impoundment. Overall the structures associated with the water reservoir are in 
good working order. 
 
The fresh water reservoir dam is a zoned fill embankment that contains a relatively impervious 
seal zone constructed of highly weathered schist Sand filter zones are located upstream and 
downstream of the seal zone followed by upstream and downstream transition zones 
constructed of weathered schist.  Upstream and downstream random rockfill zones complete 
the embankment cross section. The upstream face has a riprap layer of wave erosion 
protection. The embankment includes a grout curtain installed in the bedrock below the seal 
zone cot off trench and a gravel drain incorporated into the downstream toe of the embankment.  
The toe drain is directed to a sump to collect seepage passing through the embankment for 
recycling back to the reservoir if required.  
 
There is a concrete open channel spillway with a low flow channel adjacent to the dam. The low 
flow channel provides protection by reducing the build-up of ice in the spillway chute during 
winter months. 
 
A low-level outlet system consisting of a primary valve on the upstream end of a 30-inch outlet 
pipe located in a valve house situated on the dam crest adjacent to the spillway.  The valve is 
manually operated and is provided for drainage of the reservoir for maintenance and repairs and 
can provide additional drainage in emergency situations. 
 
Solo creek causeway is an embankment crossing Solo Creek to accommodate access road to 
the dam.  A single galvanized corrugated steel pipe was installed to carry flow from Solo Creek 
to the reservoir. In 2012 the pipe collapsed, FGMI is currently working on a design to allow 
water to flow through the causeway again. 
 
The fresh water pump house houses the infrastructure that pumps make-up water from the 
reservoir to the Barge Pond and mill.  Three are two lines one for each destination. The Make-
up water is used for the beneficiation process of the gold ore. The two lines run parallel to the 
Fish Creek Road on the surface. Vegetation that grows around the pipeline is removed for 
inspection as needed. 

 Walter Creek Heap Leach Facility 2.1.6

The Walter Creek Heap Leach Facility is located in the upper end of the Walter Creek drainage 
upstream from the tailings impoundment.  Excluding the haul road and access roads, the heap 
leach facility will ultimately cover approximately 485 acres and will have a capacity of 
approximately 307 million tons.  The heap leach is being constructed in seven stages as a 
valley-fill type of facility. 
 
Ore for the heap leach will consist of run-of-mine rock from the Fort Knox Pit and various 
stockpiles.  There is an estimated, 33.5 million tons of B-grade ore and 106.9 million tons of C-
grade ore located in the Barnes Creek and Fish Creek stockpiles that are actively being loaded 
to the heap leach. Phase 8 of the pit has an estimated 100,625 tons of ore that will be leached. 
There are no plans for milling Phase 8 ore. The ore is characterized by relatively high 
permeability that will promote solution flow and drainage for rapid rinsing at closure.   
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In-heap storage of process solution and storm water is accomplished by an embankment at the 
downstream toe of the heap.  The mechanical quality of the rock used for construction of the in-
heap storage embankment is similar to the mechanical quality of the rock that has been used to 
construct the downstream random fill for the tailings dam.  The liner system for the valley fill 
consists of 12 inches of engineered sub-base with a permeability of 10-5 centimeters per second 
(cm/sec) over the entire basin.  The composite liner system beneath the in-heap storage Pond 
is double-lined with an 80 mil, double-sided, LLDPE geomembrane liner, then a leachate 
recovery system, then the primary LLDPE liner.  Beyond the limits of the in-heap storage 
reservoir, there will be a single 80 mil LLDPE liner overlaying the sub-base.  Overlaying the 
LLDPE liner, is 36 inches of cover material consisting of crushed rock and placed with a network 
of drainpipe to maintain low head pressures on the liner and promote a rapid flow of solution to 
the in-heap storage reservoir. 
 
A Leachate Collection and Recovery System (LCRS), constructed in conjunction with the double 
liner in the area of the in-heap storage reservoir, provides leak detection.  A Process 
Component Monitoring System (PCMS), constructed under the main header lines for the 
solution collection system, provides leak detection in those areas of high head where leaks 
would be most likely to occur.  An underdrain system consisting of a network of drainage 
channels containing drain rock will route water from seeps and springs under the sub-liner to the 
tailings impoundment.   
 
Barren solution will be applied on the heap leach using drip emitters.  The solution will flow 
through the run-of-mine ore.  Pregnant solution will flow to the in-heap storage reservoir, which 
has a maximum capacity of 113,800,000 gallons.   The pregnant solution that collects in the in-
heap storage reservoir is pumped to the two Carbon-In-Columns (CIC) plants using pumps 
located in the in-heap storage reservoir. Barren solution and pregnant solution will be pumped in 
separate pipes between the heap leach pad and CIC 1 and CIC 2 plants through a lined 
corridor.  Loaded carbon is processed in the Fort Knox mill facilities.   
 

 Water and Solution Storage 2.1.7

During operations, the North Pond, South Pond and the Barge Pond will be managed to contain 
an accumulated volume of 8,146 ac-ft while maintaining 3 feet of freeboard (Knight Piésold 
2010).  The volume includes: 

i Operations Pond storage volume (6,600 ac-ft). 

i The 100-year, 24-hour, rain-on-snow storm event (518 ac-ft). 

i Average annual snowmelt (720 ac-ft). 

i Walter Creek Heap Leach design release event (308 ac-ft). 

The TSF will be operated such that there is always available storage volume for the Heap Leach 
design release event, providing for complete storage of solution from the heap leach pad in the 
TSF (downstream of the heap leach pad) should there be a complete failure of the Walter Creek 
in-heap storage dam liner system.   The design, location, and nature of the heap leach pad 
material results in negligible risk of a ‘landslide’ type of wave exceeding the 3-ft freeboard depth. 
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 Miscellaneous Sites 2.1.8

Roads 

Service roads and major trails are identified in Figure 2.5. Due to the changing nature of haul 
roads they are not included in this figure with exception to Phase 7 and Heap Leach Haul 
Roads. FGMI will continue to work with ADNR easement section to resolve trail easement 
issues. 

Pipelines 

The major pipelines on the site are the dewatering, freshwater, heap leach, decant, and 
seepage reclaim (Figure 2.6).  Depending on operations the pipelines have been reconfigured 
to serve operational requirements.  Internal operations and maintenance programs ensures the 
integrity of all lines. 
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Figure 2.5 Current Roads and Trails 
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 Figure 2.6 Site Pipelines 
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Powder Mag Storage 

The powder mag area (Figure 2.7) is located between Yellow Pup WRD and the pit.  All 
explosives are stored within the fenced area and are restricted to authorized personnel.  The 
reclamation of this area is included with the Yellow Pup WRD.  The structures associated with 
the powder mag area are within FGMI’s surface ownership boundary. 
 
Figure 2.7 Explosives Storage 
 

 

Admin Area 

The administration area includes the admiration offices, warehouse, and mobile equipment 
maintenance (Figure 2.8). The support outbuildings and spaces have been reconfigured over 
the years to accommodate operational changes. The assembly line preventative maintenance 
(ALMP) shop has undergone structural upgrades of internal components, (stairs and storage 
platform) to bring them up to seismic design specifications. The buildings are maintained by 
FGMI personnel.  
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Figure 2.8 Admin Area 

 
 
 

Laydown Yard 

Historically the laydown yard has been utilized to store equipment that is no longer in use. In 
2011 the area was cleared of old equipment. Exploration occupies the core shed for logging 
core. The core shed building used to be warm storage for the mills critical components.  Heap 
leach erected a tent structure to accommodate their operational needs. Various departments 
utilize conex units to store miscellaneous items. Lastly, drilling contractors use the laydown yard 
as a base for their operations. Reference Figure 2.9 for the location of structures and storage 
conex. 

Heap Leach Pad 

The heap leach structures located on the heap leach pad are shown on Figure 2.10.  These 
structures support pumping operations. 
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Figure 2.9 Laydown Yard 

 
 
 
 
Figure 2.10 Heap Leach Pad Structures 
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2.2 General Environmental Information 

The Fort Knox project area is in the Yukon-Tanana Uplands, characterized by rounded, even 
topped ridges with gentle slopes.  The deposit is located on the north flank of Gilmore Dome at 
elevations ranging between 1,000 and 2,100 feet. 
 
The Fairbanks mining district is a celebrated placer gold camp.  Although a significant mining 
district in terms of total production, it had only limited lode production until the discovery and 
development of the Fort Knox deposit in the 1990s.  Since the 1930s, extensive placer mining 
has occurred in the project area.  Tailings piles, ponds, levees, channels and ditches have been 
constructed along the valley floor, extending from approximately midway up Monte Cristo Creek 
downstream to the confluence of Solo and Fish Creeks.  Monte Cristo, Barnes, Yellow Pup, 
Pearl, Fish and Last Chance Creeks have been placer mined in the past.  As a result of this 
placer mining, the thick cover of loess and alluvium covering the valley floor has been removed.  
Solo Creek and a major portion of Upper Barnes Creek have not been impacted by placer 
mining. 

 Geology 2.2.1

The Fort Knox mine is located in the Fairbanks Mining District, in the northeast part of the 
Yukon-Tanana Upland.  The mining district is divided into four metamorphosed stratigraphic 
groups; the Chatanika sequence, the Fairbanks Schist, the Chena River sequence, and the 
Birch Hill sequence. 
 
The area of the mine is underlain by the Fairbanks Schist unit and the Cleary Sequence of the 
Fairbanks Schist unit.  The Fairbanks Schist consists largely of muscovite-quartz schist and 
micaceous quartzite. The Cleary Sequence consists of calcareous actinolitic greenschist, 
impure marble, muscovite quartz schist, and potassium feldspar white schist.  The schist is host 
to younger granitic intrusions, such as the one outcropping at the mine site.  The Fairbanks 
Schist and other metamorphic rocks range in age from late Precambrian to lower Palaeozoic.  
The intrusive granodiorites and quartz monzonite are most likely Cretaceous to Tertiary in age 
(Knight Piésold, 1994). 
 
The Gilmore Dome pluton, which consists of granodiorite and quartz monzonite, is present in 
the pit area of the mine site.  Prior to opening the pit, granodiorite outcropped in the Melba and 
Monte Cristo Creeks and is the main host rock for the gold mineralization of the Fort Knox 
deposit. This pluton has intruded into the Fairbanks Schist, which makes up the upper portion of 
the pit wall. 
 
Mineralization occurs in quartz and pegmatite veins, stock work zones, and mineralized shear 
zones.  Gold occurs in and along the margins of quartz veins, quartz-filled shears, and sericite 
altered fractures within the granite.  Pre-mineralization fractures resulting from magmatic 
doming provided conduits for mineralizing fluids.  Stockwork veins (randomly oriented) strike 
west-northwest with variable dips.  Shear zones generally strike northwest and dip moderately 
to the southwest or are northeast striking with dips northwest to southeast. 
 
Gold mineralization in the quartz-filled shears is distributed relatively evenly, and individual gold 
grains are generally less than 100 microns in size.   
 
The stockwork veins are more erratic in gold particle size and distribution.  Both gold 
mineralized occurrences have markedly low sulfide content. 
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 Climate 2.2.2

The site is located in the interior basin of Alaska, with a continental sub-arctic climate with the 
warmest summers and the lowest record winter temperatures in the state.  Annual precipitation 
ranges from 13 to 22 inches (America North, 1992).  Historically the wettest months include 
June to September with August usually being the wettest. The driest months are historically 
February through April. 

 Vegetation, Soils and Permafrost 2.2.3

The area is predominantly forested.  Well-drained soils of the uplands and alluvial plains are 
covered mainly with white spruce (Picea glauca) and a mixture of broadleaf trees such as paper 
birch (Betula paprifera) and quaking aspen (Populus tremuloides).  The climax forest on well-
drained soils in the area is white spruce.   
 
The moderately well-drained and imperfectly drained soils may support forests similar to those 
on the well-drained soils, but more commonly black spruce (Picea mariana) and willow (Salix 
spp.) are found.  Mosses (Sphagnum spp.), along with horsetail (Equisetum spp.) and grass, 
typically cover the ground.  Shrubs such as willow, however, are also prevalent. 
 
The poorly drained soils with a high permafrost table generally support communities of black 
spruce, willow, and alder (Alnus spp.).  A thick moss mat, principally Sphagnum spp., covers the 
ground.  Lichens such as Cladonia spp. and Peltigera spp. are common in the moss mat also.  
This mat supports a dense cover of shrubs, primarily bog birch (Betula glandulosa), spirea 
(Spirea beauverdiana), Labrador tea (Ledum decumbens), cranberry (Vaccinium vitis-idaea), 
and blueberry (Vaccinium uliginosum).  Tussocks of cottongrass (Eriophorum spp.) are also 
common, especially along the toe slopes. 
 
Poorly drained soils with a high permafrost table may be found on the northern exposures of the 
mountain slopes, especially those areas that are concave or broken.  Spindly black spruce and 
a thick moss mat are typical on these sites.  Permafrost is discontinuous throughout the project 
area, and does not exist on some north-facing mountain slopes where it normally would be 
expected.  South-facing slopes receive much more radiation from the sun, and generally 
support white spruce, paper birch, and quaking aspen (America North, 1992). 
 
Data collected from exploration boreholes and thermistors installed in the area of the tailings 
embankment prior to construction indicate the presence of localized permafrost.  Temperature 
surveys of the monitoring wells indicate that frozen conditions exist mostly on north-facing 
slopes and in shaded areas on the valley floor.  Thermistor readings indicated that temperatures 
ranged from 1 to 10°C. The majority of soil and rock temperatures in frozen areas ranged from  
0 to -1°C indicating warm permafrost.  Data collected during drilling suggests that at some 
locations the bedrock aquifer may be frozen to significant depths (in excess of 100 ft).  Frozen 
bedrock in the embankment area was left in place prior to construction.  Because the permafrost 
was warm the rate of thaw was likely rapid once seepage from the facility began (Knight 
Piésold, 1994). 
 
There are no known federal or state threatened or endangered plants or wildlife species 
inhabiting any portion of the Fort Knox site (ENSR Corporation, 2006).  

 Surface Water 2.2.4

The principal surface water features in the mine area include: 
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i Solo Creek 

i Last Chance Creek 

i Fish Creek 

i Barnes Creek 

i Pearl Creek 

i Monte Cristo Creek 

i Melba Creek 

i Walter Creek 

i Yellow Pup Creek 

 
Fish Creek is the major stream in the area and all the other streams identified above are 
tributary to it.  As a result of the extensive historic placer mining, the morphology of the drainage 
bottoms of several of the creeks have been significantly altered. 
 
Mine development to date, places site facilities in the drainages named above.  The open pit sits 
in the historic location of the Melba and Monte Cristo Creek beds.  The Barnes Creek and 
Yellow Pup Waste Rock Dumps and the Walter Creek Heap Leach are named for the creek 
beds where they are located.  The TSF embankment crosses the Fish Creek Drainage with 
tailings and decant water extending into the Pearl Creek, Yellow Pup Creek, Barnes Creek, and 
Walter Creek tributaries.  Solo Creek and Last Chance Creek enter the Fish Creek Drainage 
downstream of the TSF, at the location of the Fresh Water Reservoir. 

 Groundwater 2.2.5

The groundwater conditions across the site have been defined through various investigations 
prior to and during operations.  Preliminary work was completed during pre-feasibility (EBA, 
1990) and initial design activities (JCHA, 1992a, 1992b, and 1996). The two principal 
hydrostratigraphic units in the mine area are the alluvium that underlies stream valleys and the 
fractured bedrock.  The following sections provide a detailed description of each unit. 

 Alluvium 2.2.6

In its undisturbed state, the alluvium typically consists of a thin layer of organic soils, moss and 
vegetation, underlain by organic silts with occasional channel deposits of sand and gravel, 
which is then underlain by a layer of poorly-sorted gravel. 
 
The surficial thin layer of organic soils, moss and vegetation contains the modern day drainage 
systems. Underlying the surficial layer is a 25- to 35-ft thick layer of organic silt with occasional 
channel deposits of sand and gravel.  This deposit of organic silt is also restricted to the valley 
floor and ranges in width from approximately 400 to 1,800 ft and has an estimated thickness of 
up to 35 ft, which pinches out at the valley edges. Grain sizes in the underlying gravel material 
range from as large as 1- to 2-ft diameter boulders, to sand and gravel in a matrix of fine silts 
and clay overlying an erosional, mineralized surface of weathered bedrock.  Restricted to the 
valley floor, this mineralized, gold-bearing gravel deposit varies in width from an estimated 200 
ft up to 1,200 ft and has an estimated thickness of up to 25 ft along the valley axis.  The basal 
gravel layer pinches out along the valley edges.  It is reported that both the basal gravel and the 
overlying organic silts had been mostly permanently frozen in their undisturbed state. 
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As the basal gravel deposits have historically been the primary economic placer gold-bearing 
deposit in the region, most of the valley fill described above has been modified.  Soils and the 
organic silts have been removed to access the gold-bearing gravels.  The gold-bearing gravels 
in turn were reworked and washed to remove the gold.  The tailings produced from this 
procedure were deposited in the mined-out portions of the valley.  In many places these tailings 
were used to construct settling ponds to settle out silt and clay from placer mining discharge.  
As a result, much of the modern-day alluvium consists of a heterogeneous mix of poorly sorted 
material grading from coarse gravel to fine silts and clay often found in a somewhat inverted 
stratigraphy where the course-grained gravels overlie fine-grained silts and sands.  Numerous 
pockets of predominantly fine-grained materials from the old settling ponds exist throughout the 
valley.  Similarly, local lenses of well-sorted and well-stratified sands and gravel deposited by 
stream flow are also present.  Much of this reworked valley fill may now be thawed and subject 
only to seasonal frost action (Water Management Consultants, 2005). 

 Bedrock 2.2.7

The underlying bedrock aquifer consists primarily of schist (referred to as the Fairbanks schist).  
This schist is host to younger granitic intrusions, such as the one outcropping at the Fort Knox 
mine site. 
 
The upper portion of the bedrock (ranging up to 100 ft in thickness) is highly weathered.  The 
degree of weathering depends on the original lithologic content of the bedrock and exposure. 
Weathering characteristics consist of intense fracturing, alteration of primary minerals to clays 
and oxides (such as iron oxide), dislocation from soil creep and the filling of fractures with sand, 
silt, and clay. 
 
Movement of groundwater in the bedrock aquifer occurs down valley through structural zones 
that act as conduits.  The degree of fracturing observed during the drilling of bedrock monitoring 
wells was variable, as indicated by the range of hydraulic conductivities calculated from pump 
test data ranging from 280 to 0.28 ft/day (10-2 to 10-5 cm/sec).  The greatest fracturing, and 
hence higher hydraulic conductivities, is found in the valley floor locations.  Hydraulic 
conductivities are observed to be lower in wells completed at the hillside locations.  This is 
related to two factors: 
 

1. The greater degree of fracturing observed in the valley floor is related to the shallow 
depth to bedrock and more intense weathering. 

2. The greater degree of fracturing observed in the valley floor is likely related to shear 
zones that control the development of local drainages.  Based on drilling completed as 
part of initial site characterization, the estimated depth of effective fracturing below the 
permafrost in the bedrock is expected to be 300 to 500 ft.  Below this depth, fracture 
frequency and permeability decrease significantly. 

 
Data from pumping tests also indicate that the bedrock fracture systems at most of the locations 
are directly connected with the overlying alluvial aquifer system.  Water level declines observed 
in alluvial wells completed adjacent to bedrock pumping wells were relatively instantaneous and 
similar in magnitude, suggesting a strong hydraulic connection between the alluvial system and 
the underlying fractured bedrock (Water Management Consultants, 2005 and 2009). 
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 Background Water Chemistry 2.2.8

Background chemistry for surface water and groundwater reflects the mineralized nature of the 
rocks within the Fish Creek drainage and the historical placer mining activity that occurred in the 
area.  Pre-mining groundwater within the Fish Creek drainage has circum-neutral pH values and 
is generally a calcium-bicarbonate compositional type.  Values of TDS and alkalinity are low to 
moderate.  Shallow bedrock and alluvial groundwater compositions are generally similar as a 
result of the hydraulic connection between the two systems.  Deep bedrock groundwater tends 
to be more variable in composition as a result of compartmentalization.  Background sampling 
indicates that metals present in concentrations above the Alaska state water quality standards 
include arsenic, cadmium, copper, iron, manganese, and zinc. 
 
Because of the inter-connection between the surface water and groundwater systems the pre-
mining chemical character of the two are similar.  Background surface water is characterized by 
circum-neutral pH values, low TDS values, moderate alkalinity and the presence of trace metals 
in relatively high concentrations.  Metals that are present in background concentrations that 
exceed numerical water quality standards include arsenic, cadmium, copper, iron, manganese, 
selenium and zinc (Water Management Consultants, 2005). 
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3 FORT KNOX WETLANDS 

3.1 Department of the Army Section 404 Permit 

The original 404 permit POA-1992-574, was issued to Fairbanks Gold Mining Inc. on May 5, 
1994, subsequently 22 modifications have been issued. Permit modification 21, POA-1992-574-
M21, in summary clarified the reclamation work that has occurred to date and the future tailings 
reclamation and revegetation is sufficient to fulfill the mitigation requirements for work permitted 
through the 18th modification of the original permit.  Figure 3.1 identifies the developed wetlands 
and Figure 3.2 identifies the 54 acres of undeveloped wetlands, 623 acres of uplands and, 699 
acres open water in the Tailings Storage Facility. Figure 3.4 identifies the location of the 
undeveloped 5.9 acres in the north wetlands complex. 
 
Based on the October 2010 Preliminary Jurisdictional Determination (PJD) and accounting for 
the compensatory mitigation of 16.3 acres, 6.6 acres and 0.28 acres in permit modification 18, 
19 and 22 respectively there remains 17.51 acres of wetlands identified. Figure 3.3 identifies the 
wetland locations and acreage. 
 
Permit modification requests for future disturbances will continue to be submitted to ADNR and 
Corps of Engineers for review and evaluation.  
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Figure 3.1  Developed Wetlands 
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Figure 3.2 Undeveloped Wetlands Area 
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Figure 3.3  Remaining Identified Wetlands 
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3.2 Fish Creek Valley Developed Wetlands Delineation 

In order to fulfill mitigation requirements of the Section 404 permit, creation and enhancement of 
wetlands and other waters on the Fort Knox Mine site began in 1997.  
 
Historical placer mining operations along the south side of the Fish Creek Valley were modified 
to pond water in the area between the tailings monitoring wells and the upper limit of the water 
supply reservoir. These wetlands and ponds were designed to offset wetland impacts from 
previous disturbance and the construction of project components.  In addition, this wetland area 
was created to assist in the enhancement and maintenance of the long-term water quality in 
Fish Creek.  Development and enhancement of the wetlands included construction of new 
ponds and improving existing ponds.  A total of six ponds were developed that promoted 
development of wetland vegetation (emergent, riparian shrub scrub and forested). 
 
Specific criteria for the south pond system included: 

1. Recontouring of placer mining disturbances has established a series of channels, 
wetlands and shallow ponds in Fish Creek between the tailings impoundment and the 
water reservoir.  

2. Organic material cleared from past placer mining activities was placed in designated 
portions of the ponded areas to aid in the re-establishment of vegetation. 

3. Natural invasion by native species was encouraged and has been successful in the 
creation of this wetland.   

4. Flow-through structures have been designed as passive sediment traps and to decrease 
velocity of channel flows sufficiently to prevent down cutting and channel migration.   

5. Continuous monitoring of these structures allows for modification and improvement prior 
to final closure.  The flow regime through these developed wetlands will remain fairly 
constant throughout the mine life and after final closure. 

 
The development and enhancement of wetlands and water resources include:  

1. A series of wetlands and connecting channels designated as Ponds A-F created in the 
Fish Creek valley between the tailings dam and the water supply reservoir. 

2. The water supply reservoir and stilling basin. 

3. Last Chance Creek floodplain enhancement activities. 
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3.3 Engineered Wetland System on the North Side of Fish Creek  
The intent of the north wetlands complex is to convey water flow from the tailings dam spillway 
system, after water quality standards have been met for the heap leach facility. The wetland 
system will be constructed on the north side of Fish Creek where placer mining has completely 
disturbed the original stream morphology. The wetland system is illustrated in Figure 3.4. 
Currently there is some surface water flow occurring in the area planned for construction of the 
north wetland system. The channel, energy dissipation basin and wetlands to be constructed 
from the north abutment of the tailings dam to the water supply reservoir will be designed to 
pass spring breakup and storm events. In addition to the additional wetland habitat that will be 
provided, the design will help to dissipate energy from storm water runoff and minimize impacts 
from storm events on the existing developed wetlands located along the south side of the valley. 
The wetland system will be separated from the developed ponds on the south side of the 
drainage by an existing ridge developed during placer mining. 
 
The wetland system will consist of a series of interconnected detention basins, which will 
ultimately terminate above the freshwater reservoir. A series of basins and channels will provide 
retention volume for sediment control, followed by alternating basin/channel systems to create 
alternating aerobic/anaerobic conditions. The wetland system will discharge into the west end of 
the Fresh Water Reservoir.  
 
The basins will be excavated to depths ranging from 3 to 6 ft depending on the local topographic 
gradients. The total storage capacity of the detention basins is approximately 5 to 7 acre-ft. The 
geometry of the basins has been defined based on the existing topography and the gradient of 
the drainage. The conveyance channel interconnecting the basins will be approximately 14-ft 
wide with a trapezoidal cross-section. The channel side slopes will be 3H:1V. It is likely that the 
channel bottom will be comprised of placer tailings (coarse gravel to cobbles) and will not 
require significant armoring or erosion control. Riprap will be placed where local ground 
conditions require stabilization and erosion control. 
 
The contoured slopes along the edges of the wetland system will be seeded and fertilized to 
encourage natural invasion of native species.  
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Figure 3.4 Fish Creek North Wetland System
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3.4 Fishery Development and Enhancement 

The primary land use objectives for reclaiming Fort Knox are the development of wildlife habitat 
and the fishery potential throughout the mine site, but particularly in the developed Fish Creek 
wetlands and the water supply reservoir.  In cooperation with ADF&G, Division of Habitat and 
ADNR, FGMI has strived to maximize the potential for development of a fishery resource within 
the water supply reservoir and the associated Fish Creek wetlands.  Design of the project 
facilities (i.e., road crossing of Solo Creek, development of wetlands upstream of the freshwater 
lake, material borrow sites adjacent to and connected to the reservoir lake) and the construction 
plans for the freshwater dam were developed to facilitate the establishment of a fishery resource 
in the water supply reservoir.  The long-term goal is to establish a productive and sustaining 
fishery resource upon completion of mining and reclamation. 
 
A two-year fisheries study, initiated in 1992, was conducted to gather baseline data on fisheries 
resources, water quality and quantity, and benthic invertebrates in that portion of Fish Creek 
proposed for mine development.  Based on sample results, it was documented that, Arctic 
grayling (Thymallus arcticus ), burbot (Lota lota) , slimy sculpin (Cottus cognatus) and round 
whitefish (Prosopium cylindracuem) occur in a limited area of Fish Creek upstream of the 
proposed water supply reservoir.  Arctic grayling spawn, rear, and over-winter in the upstream 
area of Fish Creek drainage near Solo and Last Chance Creeks. Spawning was confirmed by 
the presence of adult and young-of-the-year Arctic grayling.  
 
Since November 1995, when FGMI began impounding water within the water supply reservoir, 
the Alaska Division of Fish and Game (ADF&G, Division of Habitat) has been monitoring both 
the fishery and water quality. Arctic grayling have successfully spawned in the wetland complex 
every year since 1999 and have used most of the wetland complex in the majority of years, but 
in 2002, 2006 and 2007, access to spawning habitat was limited. In 2004 and 2005, Arctic 
grayling successfully spawned in Last Chance Creek. The decrease of spawning habitat in the 
wetland complex and the lack of spawning in Last Chance Creek during other years was due to 
the presence of beaver dams and cold water temperatures caused by extensive aufeis that 
lasted beyond the Arctic grayling spring spawning period.  
 
The 2012 Length-frequency distribution and assessment of spawning condition (e.g., ripe, 
spent) continues to indicated that in 2009 there were more fish in spawning condition than in 
either 2007 or 2008 (Ott and Morris, 2009). Self-sustaining populations of Arctic grayling and 
burbot have been established in the Fort Knox fresh water reservoir. The post-mining goal for 
the Arctic grayling population was set at 800 to 1,600 fish >200 mm prior to construction the 
spring 2011 estimated population for Arctic grayling >200 mm was 7,378 fish (using spring 2011 
as the mark event and spring 2012 as the recapture event).  As predicted based on the spring 
catch in 2011(Ott and Morris 2012), the Arctic grayling population increased substantially since 
the 2010 estimate of 3,223 fish. The 2011 population estimate is slightly less than the previous 
highest estimate of 7,926 fish in 2005. 
 
A goal for the burbot population was not set prior to construction, but a self-sustaining 
population currently exists (Ott and Morris, 2009). In 2012 a total of 140 burbot were caught in 
the water supply reservoir and developed wetlands.  The burbot ranged from 175 to 975mm in 
length, 61 were larger than 400mm (Ott and Morris, 2012)  
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4 SURFACE DISTURBANCE AND LAND USE 

4.1 Surface Disturbance 
 Placer and Other Mining Disturbances as of August 1992 4.1.1

Placer mining that occurred in the project area since 1917 disturbed a substantial portion of the 
valley bottom along the entire length of Fish Creek.  Considerable placer mining disturbance 
was also apparent along Monte Cristo, Barnes, Pearl, Yellow Pup, and Last Chance Creeks.  
Generally, the disturbances extended across valley bottoms and ranged in depth from about 10 
to 40 feet.  Many of these areas had ice-rich permafrost that was thawed by hydraulic mining.  
Year-round placer operations occurred during 1991, 1992, and 1993.  
 
Prior to construction of the Fort Knox Mine facilities, placer or other mining activity had disturbed 
approximately 904 acres within the Millsite Permit area.  Of this, approximately 367 acres was 
classified as historically disturbed (characterized by some revegetation), and 511 acres as 
recently disturbed (characterized by a lack of vegetation).  An additional 26 acres were 
characterized by large sediment settling ponds.  These acreage figures did not include areas 
encompassed by roads, trails, historic ditches, cabin sites, and small, localized disturbances.    

 Reclamation of Pre-mining Disturbances 4.1.2

Construction of the tailings impoundment and the water reservoir has stabilized the existing 
placer disturbances and greatly improved water quality.  Both structures have increased the 
retention time of average surface flows and storm events, thus moderating total suspended 
solids and turbidity in Fish Creek.  Reclamation during and directly after construction of the 
dams concentrated on the existing placer disturbances between the tailings impoundment and 
the water reservoir.  Construction, development and enhancement of the area resulted in a 
wetland complex that includes a series of sedimentation ponds and the revegetation of the area. 

4.1.3 Fort Knox Mine Disturbance 

The two-dimensional area disturbances listed in Table 4.1 include State and private lands over 
the life-of-mine of the Fort Knox Mine operations.  These acreages reflect life-of-mine 
disturbance within the millsite lease boundary. Figure 4.1 outlines the acreage of disturbance. 

Table 4-1 Areas and acreage of disturbance 
 

Location Acres Disturbed 
Waste Rock Dumps 864.5 
Heap Leach 556.0 
Roads 203.0 
Pit  660.0 
Buildings Complexes and Laydown yards 117.0 
GM Stockpiles* 226.7 
Borrow Areas 213.0 
TSF Surface 976.0 
TSF Dam Crest and Surrounding Area 93.4 
Ore Stockpiles 273.0 
FGMI Power Lines 32.0 
Developed Wetlands  99.0 
Water Supply Reservoir & Dam 191.4 
Total 4,505.0 
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Figure 4.1 Life of Mine Disturbances 
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4.2 Land Use 
 Land Use Prior to Fort Knox 4.2.1

Mining activities have been continuous in the Fish Creek drainage since 1902.  Mineral 
exploration and placer mining produced the greatest visible impact to surface features including 
cuts, tailings mounds, sediment ponds and areas damaged by erosion.  Recreational uses of 
the area included hiking, biking, berry picking, cross country skiing, snowmobiling, dog mushing, 
horseback riding, trapping, and small/large game hunting. 
 
The site supports those wildlife species typically inhabiting taiga (sub-arctic evergreen forest).  
Avian species include numerous migratory birds and raptors.  Mammals range from small 
shrews, voles, mice, lemmings, red squirrels, porcupine, and snowshoe hare to larger species 
including fox, wolves, black bear, brown bear, and moose.   

 Land Use During Fort Knox Operations 4.2.2

State surface land use authorizations allow limited access by the general public.  Restricted 
access is due to the inherent hazards associated with the operation of large mine equipment 
and process components.  Compliance with requirements of MSHA regulations limits access to 
personnel trained to recognize hazards and observe safety rules to insure the health and safety 
of employees and visitors.  In order to ensure the safety of mine employees and the public, all 
hunting, fishing, and trapping within the Millsite Lease area are prohibited. 

 Post-mining Land Uses 4.2.3

The Fort Knox operation will alter the landscape of the site for the long-term.  The pit will be 
reclaimed as a lake that will ultimately cover approximately 320 acres, creating a source of open 
water in a landscape that contains very few large bodies of water.   
 
The water supply reservoir and developed wetlands with their associated open water have 
altered, diversified, and increased the functional value (Buell & Moody, 2005) of the reclaimed 
area.    
 
These areas will continue to be of great interest to ADF&G and the ACOE for their potential for 
fish and wildlife resources.  Future reclamation will produce both wetland and upland sites to 
increase productivity of post-mining land use as wildlife habitat. 
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5 RECLAMATION PRACTICES 

FGMI's long-term goals for reclamation performed during and after mining and milling 
operations are to contour, stabilize, and revegetated disturbed areas in order to return the land 
to a safe, stable and productive condition.   FGMI is contouring and stabilizing disturbed areas 
to create ground conditions that promote vegetation development and provide conditions for 
colonization by native species.  Native grass species available commercially are used for rapid 
soil stabilization.   
 
The objectives of the reclamation and closure plan are:  

1. Stabilization and protection of soil materials from wind and water erosion. 

2. Stabilization of steep slopes through contouring to provide rounded land forms with 
erosion control. 

3. Establishment of long-term, self-sustaining vegetation communities conducive to natural 
invasion and succession. 

 
FGMI will continue working with ADNR, Division of Agriculture Plant Materials Center, and 
Alaska Department of Fish and Game to achieve the successful implementation and 
subsequent evaluation of both concurrent and long-term reclamation activities.  FGMI considers 
reclamation to be a progressive process that includes the design, construction, operation, and 
closure of the mining operation.  Reclamation will or has occurred in the following phases, with 
some overlap: 

1. Reclamation completed during and directly after process component construction 
(includes interim reclamation to stabilize and maintain viability of topsoil stockpiles). 

2. Reclamation concurrent with mining. 

3. Final reclamation will commence upon cessation of mining, milling and heap leach 
operations. Final reclamation will include removal of process components, contouring, 
and placement of growth media unless otherwise approved by ADNR, and revegetation.   

4. Passive reclamation (Phase II Reclamation) will consist of monitoring and maintenance, 
including water management as necessary, until the reclamation performance standards 
and the water quality standards established by the Waste Management Permit issued by 
the Alaska Department of Environmental Conservation are achieved.  After water quality 
standard and revegetation requirements are achieved, the Agreement for Funding Post-
Reclamation Obligations (Appendix B) is triggered. 

 
The general reclamation procedures are discussed in Section 5.2.  The details and procedures 
for area specific reclamation such as the pit, waste rock dumps, tailings impoundment, heap 
leach facility, etc. are discussed in Section 6. 
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5.1 Schedule of Reclamation Activities 
 Reclamation Schedule 5.1.1

The planned schedule for major reclamation activities is provided in Appendix A.  Under the 
current plan, milling is projected to cease during 2017 and mining will cease in 2020. The heap 
leach operation will continue to have ore loaded through 2020. Cyanide solution will continue for 
two years after the final ore is loaded on the pad.  An additional two years of leaching without 
applying cyanide is projected to follow the cyanide leaching phase.  Following economic 
leaching, four years of rinsing is expected before the solution will meet water quality standards. 
Once rinsing is complete and DEC approves, the heap leach liner will be punctured to prevent 
future ponding within the pad.  Three months of draindown are expected, during this time the 
facility will be regraded and growth media placed.  Closure of the heap leach pad is projected to 
be completed in 2029. 
 
By 2018 or after the overliner material for heap leach is stockpiled, the crusher and the 
conveyor will be removed and the areas reclaimed.  When the pit dewatering wells are no 
longer required, they will be decommissioned, this activity is currently scheduled to start in 
2021.  The waste rock dumps are also scheduled for reclamation in 2021. 
 
Cover placement on the tailings impoundment is projected to begin in 2017.  However, the 
tailings impoundment will be maintained as zero discharge facility until closure of the heap leach 
facility is completed.  The placement of growth media and revegetation of the upland area of the 
tailings surface will occur as conditions allow.  The tailings impoundment dam crest will remain 
intact to provide emergency containment for the heap leach for so long as the heap leach is in 
operation. Seepage collected at the toe of the tailing dam will be returned to the Barge Pond 
then pumped to the pit until acceptable water quality for discharge has been achieved, at which 
point the seepage pump house complex can be demolished. The tailings barge will be removed 
after pumping from the Barge Pond to the pit is no longer required. The tailings impoundment 
spillway may be constructed in phases as conditions allows however, water from the Barge 
Pond will not be allowed to discharge through the spillway until the heap leach water meets 
water quality standards. 
 
In 2018, the wetland system on the north side of Fish Creek Valley is projected to be in place.  
The various roads remaining on the mine site will be reclaimed (pending agreement with ADNR) 
when they are no longer required for mining, reclamation, and post-closure activities.  

Post-closure monitoring will begin for each mine facility when reclamation of that facility is 
successfully completed and will continue until final bond release.  After ten years of post-closure 
monitoring demonstrating successful reclamation and closure, that area subject to the 
Agreement for Funding Post Reclamation Obligations (Appendix B) will be turned over to the 
Organization in accordance with the agreement. 
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 Reclamation of Construction Sites 5.1.2

During stripping operations for construction of the process components (tailings dam, freshwater 
dam, mill site, crusher, heap leach pad, maintenance shops, etc.) growth media was selectively 
stockpiled. Topsoil and overburden stripping will continue as the ore body, waste rock dumps 
and heap leach facilities are fully developed. Growth media will continue to be stockpiled 
throughout the mine life. Growth media stockpiles will be located near their sites of origin or in 
areas of future need. Figure 5.1 provided on the following page illustrates the location of existing 
and planned growth media stockpiles. Interim seeding and fertilizing of the growth media 
stockpiles will occur to stabilize and protect stockpiled material for use during final reclamation.  
Areas disturbed during construction that would not be re-disturbed during operations have been 
concurrently reclaimed, as will be any future areas they may be disturbed for construction. 
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Figure 5.1 Growth Media and Borrow Source Locations 
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 Concurrent Reclamation 5.1.3

FGMI currently implements interim reclamation at inactive areas within the mine site, such as 
borrow areas, until final reclamation can be completed.  Soil stabilization and erosion control 
measures are used on all disturbed and unprotected areas prior to the end of a normal 
operating season. Opportunities for concurrent reclamation of waste rock dumps and 
overburden dumps have not occurred to date, as these sites have remained active.  Small areas 
of the waste rock dumps have been used for temporary revegetation trial plots. However, these 
sites have become active again.  Trial plots on deposited tailings have been short lived since 
tailings deposition has not reached its maximum elevation. Concurrent reclamation will take 
place when opportunity allows.  These opportunities will increase as Fort Knox nears the end of 
mine life. 

 Final Reclamation 5.1.4

Under the current mine plan, milling is projected to continue through 2017, mining will continue 
through 2020, and production from heap leach is planned through 2024.  Final reclamation, 
including contouring, placement of growth media (unless otherwise approved by ADNR), and 
revegetation will be initiated immediately after cessation of mining, heap leaching, or milling 
operations at each facility. Completion of final reclamation within 2 to 5 years of the initiation of 
closure activities at each facility is anticipated for all facilities.  Reclamation will be implemented 
concurrently with operations as mining activities allow.  Written notification of final closure will be 
given to the ADNR and ACOE within 90 days after cessation of mining, heap leaching, and 
milling operations. The notice will state the date on which final reclamation activities will begin.  

 Temporary Closure 5.1.5

Temporary closure means the cessation of the mining, heap leaching, and milling operations for 
a period of not more than three years.  If conditions require temporary closure to extend beyond 
three years, final reclamation will begin, unless an extension is requested by FGMI and 
approved by ADNR.  Temporary closure scenarios that require modifications to the plan of 
operations, reclamation plan or 404 Permit will be coordinated with the appropriate Federal and 
State agencies for approval.   
 
Temporary closure may include planned and unplanned cessation of the mining, heap leaching, 
and milling processes.  Planned temporary closures, which have specific conditions defining 
their beginning and end, include, but are not limited to, the following: 

1. Interruptions in the active beneficiation processes to provide planned periods of inactivity 
for metallurgical or operating reasons. 

2. Any other planned condition that would interrupt the active beneficiation process 
including modification to process components or suppressed metal market conditions. 

3. Change in ownership requiring the temporary cessation of operations while operating 
permits are transferred to the new owner/operator. 

Unplanned temporary closures may include, but are not limited to, the following: 

1. Closure because of unforeseen weather events. 

2. A failure in a major system component or a process failure that causes the fluid 
management system, or a portion of it, to shut down. 

3. The cessation of operations due to litigation.  
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5.2 General Reclamation Procedures 

The primary components of reclamation for the Fort Knox Reclamation Plan include earthwork, 
growth media placement, seedbed preparation, fertilizing, seeding, and monitoring.  FGMI will 
manage these components keeping in mind that the ultimate goal is to achieve a stable, 
revegetated post-mining land surface that will promote natural invasion by native plants.  FGMI 
will continue to work in coordination with ADF&G, Division of Habitat to develop and enhance 
the fish and wildlife potential throughout the project area. 

 Earthwork 5.2.1

Waste rock dumps and the heap leach facility will require major grading, contouring, and 
revegetation.  Other disturbed areas will be revegetated; some may require regrading.  Growth 
media will be applied if revegetation efforts do not successfully achieve 70% cover. Generally, 
slopes will be graded to 2.5H:1V or shallower. For the purposes of Financial Assurance (FA) 
calculations a slope of 3H:1V was used. 
 
Earthwork will utilize heavy equipment typical to the industry.  It is anticipated that the 
equipment list will include (or equivalents thereof): D10N Cat., D9N Cat., D8L Cat., rubber-tired 
scraper, water truck, and motor graders.   Other equipment such as (but not limited to) front-end 
loaders, track and tire mounted backhoes, and haul trucks may be substituted for or included 
with this general equipment list.  Equipment needs and use must and will remain dynamic, as 
specific conditions require during implementation of the plan. 

 
 Control of Sedimentation 5.2.2

Implementation of Best Management Practices (BMPs) to control erosion during active mining 
will be designed to minimize re-disturbance during reclamation.  The BMPs will be consistent 
with those measures and practices identified in Alaska Department of Transportation and Public 
Facilities, Alaska Storm Water Guide, December 2011.  
 
Temporary control devices will be removed when the site-specific potential for erosion has been 
minimized through earthwork or revegetation.  

 Growth Media 5.2.3

"Growth media" is defined herein as all native soil (in-place) material with the physical and 
chemical properties capable of germinating and sustaining vegetation growth with or without 
amendments.   At the Fort Knox site, the term "growth media" is interchangeable with the terms 
"topsoil" and "overburden".  Overburden material, suitable for use as growth media, is the 
unconsolidated material that lies between the topsoil horizon (where present) and bedrock and 
exhibits no chemical characteristics that will inhibit vegetation development.   
 
Growth media (topsoil and overburden) will be stockpiled at Fort Knox in anticipation of future 
reclamation needs.  Table 5.1 provides a summary of growth media salvaged and that planned 
for salvage as operations progress. Growth media application depth will be at a depth that will 
achieve successful vegetation establishment. The FA accounts for 12” of growth media. Growth 
media will be hauled and placed by dump truck and spread by a dozer. Highly compacted areas 
such as equipment lots and roads will be ripped in a linear fashion prior to growth media 
placement if it is required.  The above Figure 5.1 illustrates the location of growth media 
stockpiles and borrows areas that exist and are planned. A survey to determine the amount of 
growth media available will be done after the dam raise and heap leach construction has been 
completed.  A portion of the growth media stockpiled and borrow sources have been utilized 
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due to its suitability for use as engineered seal and filter material for the tailings dam and 
engineered sub-base for the heap leach. The required growth media amount is 3,560,925 cy. All 
growth media stockpiles will be used with exception to tailings north. The borrow sources are 
shown on Figure 5.2, but the volumes are not included. 
 
Table 5-1 Estimated Growth Media Volumes 
 

Site Volume 
(CY) 

Yellow Pup GM Stockpile 1,276,798 
Walter Creek GM Stockpile 2,141,590 
Tailings South GM Stockpile 291,400 
Tailings North GM Borrow Area 3,186,400 
Barnes Creek  425,029 
Total 7,321,176 

 
 

 Seedbed Preparation 5.2.4

Mine and mine related disturbances can result in compacted surfaces unsuitable for 
revegetation.  Thus, preparation of a seedbed suitable for plant germination and growth can be 
a critical task in any successful land reclamation project.   
 
At Fort Knox, the general method of seedbed preparation will be ripping or scarifying on the 
contour 12 to 18 inches deep using a D8N or D10 CAT (or equivalent) equipped with a 2 or 3-
shank ripper. The FA accounts for the use of a D10 CAT.  
 
Ripping will occur along contours of sloped areas to promote erosion control in addition to 
creating a suitable seedbed. The specific site will be prepared for seeding by ripping on the 
contour to roughen the surface. A broken, roughened surface will serve to trap moisture, reduce 
wind shear, minimize surface erosion by increasing infiltration, and create micro-habitats 
conducive to seed germination and development. 

 Fertilizer and Fertilization 5.2.5

Prepared seedbeds will be fertilized prior to, after, or during the seeding operation.  Specific 
fertilization requirements will depend on the quality of growth media used.  Growth media will be 
tested for standard soil agricultural constituents including nitrogen, phosphorus and potassium.  
Based on available field-testing and soil test results at Fort Knox, the general recommended 
rate of fertilizer application will range from 100 to 300 pounds per acre of 20N-20P-10K for a 
spring seeding or 10N-20P-10K for a fall seeding. The FA accounts for 300 pounds per acre 
and the spring fertilizer ratio. Final fertilizer and application rates for the tailings will consider 
information acquired from current reclamation and soil tests.   

 Seed and Seeding 5.2.6

The grass seed mix presently used at Fort Knox is listed in Table 5.2.  The primary purpose of 
this seed mix is to achieve quick vegetative cover that will help minimize soil erosion.  Forb 
species that may be considered in the future for revegetation include:  Silverberry, Lupin, 
Oxytropis, Wild Sweet Pea, Sweetbroom, Burnet, Siberian Aster, Goldenrod, Alpine Milk Vetch, 
Wild Sage, Dragonshead Mint and Wild Rhubarb.  However, these varieties are not currently 
available commercially, and a commercial source must be located if they are to be incorporated 
in the seeding mix.  The seed mix may change over time in response to such factors as internal 
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and external research results, changes in technology, changes in land management philosophy, 
and commercial availability.  Native species will be the preferred mix.  However, other species 
may be used in some years due to availability or if deemed to better meet the post-mining land 
use criteria and approved by ADNR.   
 

Table 5-2 Seed Mix 
 

Seed Type Mix % 
Arctared Fescue 50% 
Gruening Alpine Bluegrass 20% 
Tundra Glaucous Bluegrass 20% 
Nortran Tufted Hairgrass 10% 

 
Seeding will be accomplished using broadcast methods that may include but not be limited to 
hand broadcasting, dozer or off-road vehicle mounted broadcasting and aerial broadcast 
application. The application rate for broadcast seeding using the presently proposed grass seed 
mix will be 9 pounds of pure live seed per acre. The rate has been reduced based on successful 
results of revegetation efforts at True North and discussions with Plant Materials Center.  The 
need for mulch application will be evaluated if seed germination becomes a limiting factor in the 
reestablishment of vegetation. 

 Revegetation Timing 5.2.7

Seeding will be conducted as soon as possible following seedbed preparation.  Ground 
conditions suitable for large scale earthwork occur primarily during the spring and summer 
months.  Research and experience with concurrent reclamation will be used to evaluate the 
potential of dormant seeding.  Generally, seeding is implemented after spring break up until 
mid-July.  Such seeding allows the seed to take advantage of the summer moisture period.  
However, actual experience has shown that all seedbed preparation on large-scale mine 
reclamation projects cannot and does not occur at one point in time.  Thus, while every effort 
will be made to conduct the majority of seeding after spring breakup and before mid-July, 
seeding actually may occur during spring, summer or fall.  If a seeding is unsuccessful for any 
reason, the area will be reseeded the following year. 
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 Fort Knox Vegetative Restoration Studies 5.2.8

FGMI currently uses a native grass seed mix ratio, seed application rate and fertilizer rate recommended 
by the Plant Materials Center with approval from ADNR. The grass mix was developed during the 
construction of the wetlands below the tailings impoundment and is still being used for 
concurrent reclamation projects.  Planting of dormant willow cuttings and encouraging the 
natural invasion of adjacent native species are methods used in the past to promote species 
diversity.  However, an increase in plant species diversity was recommended to improve the 
wildlife habitat surrounding the developed wetlands in the environmental audit of 2003 (Golder, 
2004).  Opportunities to increase species diversity in all areas of the mine site will continue to be 
pursued. 

 Revegetation Cover Criteria 5.2.9

A vegetative cover criterion of 70 percent will be achieved prior to requesting final release of 
financial assurance for each reclaimed area.  The 70 percent vegetative cover criteria shall be 
determined a minimum of three years after the last application of topsoil, seed, fertilizer, or any 
water in addition to natural precipitation. A method approved by ADNR will be used to determine 
percent cover. The 70 percent cover criteria may be waived upon the concurrence of ADNR or 
the land owner for specific areas that are deemed stable, have minimal potential to adversely 
impact surface water quality, and are consistent with the post mining land use. 
 
For a seeding determined to be unsuccessful, FGMI will implement appropriate action, which 
could include reseeding the area, fertilization, and/or placement of growth media on the site.   
 
  



RECLAMATION PRACTICES 

 
Fort Knox Reclamation  Fairbanks Gold Mining, Inc. 
 55 
 

 

5.3 Pre-mining and Pre-reclamation Topography 

Figure 5.2 is an aerial photo of the Fish Creek Valley showing pre-development ground 
conditions and topography at the Fort Knox Mine site.   
 

 
Figure 5.3 illustrates the post-mining topography before reclamation occurs.  Post-reclamation 
topography on the Fort Knox Mine site will consist of a rolling landform that blends with the hills 
along the south and north sides of Fish Creek.  In addition to the creation of open water areas 
within the pit, developed wetlands (North and South Ponds), and fresh water reservoir, a large, 
relatively flat, tailings impoundment with uplands, wetlands and open water will further diversify 
the post-mining topography and habitat. 

Figure 5.2  Pre-Development Condition 
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Figure 5.3 Post-Mining Topography 
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 Drainage 5.3.1

Pre-mining site drainage was and remains eastwards down Fish Creek Valley to the confluence 
with Fairbanks Creek and eventually to the Little Chena River.  Melba and Monte Cristo Creeks, 
Barnes, Pearl, Yellow Pup, Walter, Last Chance, and Solo Creeks are all named tributaries to 
Fish Creek within the project boundaries (Figure 1.4).  Post-mining drainage patterns will be 
similar in overall gradient and direction.  The lower reaches of Melba and Monte Cristo Creeks 
will be removed during mining, and the drainage area will become part of the pit.  Surface water 
that flows into the pit will combine with groundwater inflows after pit dewatering ceases will form 
a pit lake that will eventually migrate to the groundwater through the fractured bedrock and 
under the tailings impoundment. During the construction of the heap leach pad all surface water 
is conveyed around the pad via conveyance channels that report to the tailings impoundment. 
No perimeter diversions were deemed necessary for the Ultimate Stage 7 leach pad 
configuration based on the limited contributing watershed area (knight Piésold 2013b). When 
present surface water on the heap leach pad that does not evaporate will infiltrate the growth 
media cover, excess water will migrate through the pad and be absorbed by the ore with the 
remaining reporting to the tailings impoundment. The heap leach underdrain system will capture 
water from, springs and seeps occurring beneath the heap leach pad and discharge to the 
tailings impoundment.  Pearl Creek and Yellow Pup Creek will have tailings deposited in the 
lower reaches of their drainage basin. In addition a portion of the Yellow Pup drainage will be 
filled with waste rock. Surface and groundwater will continue to flow from the drainage basins 
into the tailings impoundment.   

Storm flows and perennial flows will feed into the water bodies on the tailings impoundment and 
discharge seasonally through the tailings impoundment spillway once it has been constructed.  
The tailings impoundment spillway discharges into an energy dissipation basin.  Water will flow 
from the energy dissipation basin through constructed wetlands on the north side of the Fish 
Creek channel and continue to the freshwater reservoir.  Solo Creek and Last Chance Creek 
will continue to discharge into the fresh water reservoir.  The freshwater reservoir will discharge 
through the spillway at the north end of the dam to lower Fish Creek at the eastern property 
boundary. 

 Pit Slope Stability 5.3.2

Pit slopes are designed to maximize overall slope and maintain safe operating conditions during 
mining. The pit has three different rock types. In the upper reaches of the pit is schist, which is 
removed as waste rock. Benches in the schist are 20-30 feet wide with a 38 degree overall 
slope angle. Below the schist is weathered granite. Benches in the weathered granite are 30-40 
feet wide with a 32 degree overall slope. Lastly, the granite rock type has benches 15-20 feet 
wide with a 45 degree overall slope angle.   
 
Figure 5.4 illustrates a cross section of the final mine pit (post reclamation) with the pit lake 
water level at 1,470-foot elevation.  As the pit fills with water, the walls of the pit will be subject 
to localized failures. During this time the general public will not be allowed to access the site.  
While the pit is filling to its final elevation, the pore pressure will increase within the pit walls 
creating unstable conditions.  Once the pit lake reaches its final elevation, the pore pressure 
within the pit walls will equilibrate resulting in stable pit walls and water will start to flow through 
the fractured bedrock under the TSF 
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Figure 5.4 Pit Lake Cross Section  
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 Acid Rock Drainage Potential 5.3.3

FGMI has evaluated overburden, ore and waste rock for potential to generate acid rock 
drainage (ARD).  The acid/base accounting analysis and humidity cell testing during baseline 
studies indicated no potential for acid generation.  Both static and kinetic testing of materials 
indicates no potential for acid formation in the waste rock, open pit or tailings impoundment.  
Results of analysis from baseline studies are further supported by the quarterly submittals of the 
Fort Knox Mine Compliance Sampling Data.  
 
Water quality will continue to be monitored and annual characterization of overburden, waste 
rock, and ore will continue over the life of the operation and throughout final reclamation. 
Historical data confirms there is low ARD potential. If FGMI becomes aware of acid formation 
occurring or the potential thereof, the issue will be managed according to BMPs specific to ARD.  
If routine characterization of material indicates a potential for acid rock drainage, then a specific 
management plan for material handling will be developed by FGMI.  This plan will be submitted 
to ADNR and ADEC for approval, and the reclamation plan modified according to 11 AAC 
97.240.   

5.4 Public Access 

Public access to the Fort Knox site will be restricted until both reclamation and closure are 
complete, after which public access to the site will be managed by the State of Alaska.  The 
existing Fish Creek road will remain to provide access to the fresh water reservoir.  Roads to be 
left in place following completion of reclamation will be determined by Fort Knox and ADNR. 
 
Public safety is a principal concern in closure and reclamation of mining operations.  The Fort 
Knox pit high wall interceptor ditches and safety berms will remain in place to restrict access to 
the pit area.  Generally, berms four to six feet in height will be utilized to restrict access to the 
steeper highwall sections of the pit and other potentially hazardous areas.  Signs will be posted 
to provide additional warning of potentially hazardous areas. 
 
Pre-mining public easements or RS2477 trails that have been disturbed or will be due to mining 
activities are addressed with the ADNR Easement section. Working with the ADNR, FGMI has 
identified routes that provide equal or better access than the original trails for a portion of the 
trails that have been disturbed and is proceeding with the realignment process.  For the 
remaining trails and portions thereof FGMI will undergo the same process.  

 

5.5 Financial Assurance Release 

Upon completion of successful reclamation, FGMI will submit a request for bond release of the 
reclamation financial assurance annually, on an area by area basis. The SRCE Model, which 
was used to calculate the FA will be run annually to define the appropriate amount of financial 
assurance that should be in place. The financial assurance amount will be adjusted up down 
depending on results. Successful reclamation is interpreted from Article 02 Reclamation 
Performance Standards 11AAC97.200.  
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6 FACILITY SPECIFIC RECLAMATION AND CLOSURE 

A comprehensive water balance model has been used to evaluate the reclamation alternatives 
for specific facilities.  Based upon the results of this evaluation, an overall, integrated water 
management and reclamation strategy has been developed to ensure runoff and drainage water 
quality will not adversely impact designated use standards in the receiving waters.  In the long 
term, the general reclamation activities described in Sections 4 and 5 are directed at creating 
self-sustaining vegetation communities that will provide protection for water resources.  The 
objective of this strategy is to allow Fort Knox to achieve the designated post-mining land uses 
as soon as possible after mining and milling are finished.  

6.1 Water Management 

The goal of the water management plan will be to protect designated use standards in the 
receiving water.  The strategy is based on model predictions, and as such, it will be subject to 
review and refinement during the closure period as actual conditions become known. 

 Receiving Water Beneficial Use 6.1.1

By default, natural waters in Alaska are protected for all designated uses established by 
regulation.  Prior to construction of the Fort Knox mine, baseline water quality in Fish Creek was 
affected by naturally occurring iron, manganese, and arsenic as well as by extensive historic 
alluvial placer mining operations, with seven parameters having values exceeding the state 
maximum contaminant levels for drinking water, and three others just below those levels (CH2M 
Hill, 1993).  Since construction of the mine, surface water quality in Fish Creek has improved, in 
large part due to successful reclamation of pre-existing placer mining disturbance in the Fish 
Creek drainage between the Fort Knox tailings storage facility and the fresh water reservoir.  
The Fish Creek water supply reservoir now supports a robust population of grayling and burbot 
(Ott and Morris, 2012).   

 Mine Site Surface Water 6.1.2

The tailings impoundment is considered a treatment facility during operation and closure.  It is 
operated as a zero discharge facility, and as such, the water quality standards for the state’s 
designated uses do not apply (CH2M Hill 1993, p 4-27).  As outlined in the original 
environmental assessment (CH2M Hill 1993) for the project, the  pond in the tailings 
impoundment can be used as a habitat resource for wildlife (fish, migratory birds, and 
mammals) would be considered only after reclamation is complete, depending on 
characterization of the tailings during operations (CH2M Hill 1993, p 2-70). The original 
environmental assessment identified one pond. The current plan includes three bodies of water 
in the tailings impoundment, South Pond, North Pond, and the Barge Pond.  The North and 
South Ponds will be connected by a narrow flat bottom channel. The North Pond and Barge 
Pond are separated by a rockfill embankment, termed Barge Pond jetty. The jetty serves as a 
tailing retention dyke that allows subsurface water to freely flow between North Pond and the 
Barge Pond.  
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Schlumberger Water Services has evaluated observed water quality trends to date.  Long term 
predictions indicate that the water quality of the decant water (any surface water from the 
tailings impoundment) pit lake, and heap leach drainage will meet the water quality standards.  
There may be some constituents in which the natural condition of the groundwater and surface 
water in Fish Creek is of lower quality than the criteria for discharge.  As a result, site-specific 
criteria for some constituents that take into account background conditions as outlined in 18 
AAC 60.825 have been established.  Once water quality standards are met, seasonal 
discharges from the Barge Pond will be routed to a wetland system developed on the north side 
of Fish Creek.  The wetland system will not be used as a means of treatment to meet water 
quality standards.  All water reporting to the wetlands will meet standards prior to discharge 
from the tailings impoundment.  When standards are achieved, the mine will enter the post-
closure monitoring phase. Incorporation of the wetland system will not influence the post-closure 
monitoring period since it is planned to receive water that meets water quality standards.  
 

 Mine Site Water Management Strategy Summary 6.1.3

Fort Knox utilizes an Operational Water Balance model (Figure 6.1) that maps past and current 
water flows throughout the site to predict future water volumes for water operations and 
management purposes.  The Closure Water Balance model was created by modifying the 
current Operational Water Balance model to reflect closure and post-closure site water flows 
and is described in the Fort Knox Pit Lake Evaluation (Schlumberger Water Services, 2013).  
Figures 6.2 through 6.4 illustrate the changing flows in the Closure Water Balance as closure 
and post-closure activities occur.  A timeline of major activities and the corresponding water 
body stage heights and water quality concentrations are summarized in Table 6.1.   
 
Table 6-1 Timeline of major activities and the corresponding water facility stage heights and 
water quality concentrations. 

 
The key current, closure and post-closure water flows and water management activities across 
the mine site designed to protect all designated uses in the water supply reservoir on Fish 
Creek and captured in the Closure Water Balance are as follows: 
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Current Water Flow Onsite 

Figure 6.1 is a schematic of the current Operational Water Balance model representing the 
current flow onsite.  The mill process water is sourced from the Barge Pond.  Fish Creek 
Dewatering wells supply freshwater for the mill pump gland water and any additional freshwater 
required for the Mill is taken from the FWR.  The FWR also supplies any additional water to the 
TSF for mill process water if TSF volumes are low.  Tailings discharge into both the North and 
South TSF depending on the tailings deposition plan.  The Water Transfer Station is located in 
the South Pond and transfers water to the North Pond in order minimize water elevation 
differences between the Ponds and to increase the North Pond water volume and ensure 
sufficient process water supply to the Mill.  Water required for heap leach processes, primarily 
makeup water, is supplied via the Mill and the Mill’s internal process water circuit.  The seepage 
interception sump, downstream of the TSF Dam pumps water into the Barge Pond. Other 
inflows into the TSF impoundment include Pit Dewatering Wells, precipitation, and surface 
runoff. 
 

 
Figure 6.1 Current Operational Water Balance Schematic during mining operations prior 
to closure 
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End of Milling and Mining 

Figure 6.2 illustrates the water flow onsite following the end of milling and mining as depicted in 
the Closure Water Balance model.  With the cessation of milling, the discharge of tailings to the 
TSF will end. All water needed for processing gold through the Heap Leach circuit will continue 
to come from the Barge Pond. 
 
Figure 6.2 .  Closure Water Balance Schematic after milling and mining cessation and during 
economic leaching. 

 

 
The only inflows into the Barge Pond will be water from the Interception System and 
precipitation and surrounding surface runoff. During this time, the Interception System will 
continue to operate and provide containment by maintaining the existing cone of depression at 
the toe of the facility.  Therefore the TSF will continue to function as a zero-discharge facility 
until the heap leach meets water quality standards.  
 
With the continued operation of the Interception System and the inflow of precipitation and 
surface runoff, the stage height of the TSF ponds will need to be monitored to assure that it is 
operating within design constraints such as freeboard, PMF, and 100 year/24 hour rain on snow 
event.  Water will be pumped to the pit from the Barge Pond to reduce the volume and facilitate 
achieving water quality standards. 
 
The TSF impoundment and associated embankment dam were designed to account for 
operational deposition of tailings for the life of the mine, process or operations water, extreme 
precipitation events, and freeboard.  At the end of milling and thus the end of tailings deposition, 
there will be enough capacity in the TSF impoundment to account for the operational water 
volume of 6,600 ac-ft, 1,238 ac-ft of runoff water from the 100 year 24 hour rainfall plus 
snowmelt event, 308 ac-ft of heap leach in-Pond solution storage, and 716 ac-ft of additional 
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capacity.  This volume of water would meet the maximum water surface (MWS) elevation of 
1537.  The elevation at which the North Pond and Barge Pond contains only the normal 
operating water is 1535 ft and is termed the normal water surface (NWS) elevation.  The top of 
the impervious zone (seal zone) is 1540 ft and therefore the required 3 ft of freeboard is 
accounted for between the MWS and impervious zone top (Knight Piésold, 2010).  The Closure 
Water Balance model calculates the amount of water that must be pumped to the pit in order to 
ensure that the NWS elevation is never exceeded. Financial Assurance pumping costs are 
based on these volumes.  
 
Fresh surface water runoff will be allowed to accumulate in all three Ponds within the tailings 
impoundment. Once the Barge Pond recovers to an elevation of approximately 1529.7 ft amsl 
pumping to the pit can recommence providing adequate contingency storage in the Barge Pond 
and North Pond until the heap leach pad has been rinsed to water quality standards. 
 
During this time the heap leach will operate in the economic leaching phase where no additional 
cyanide will be applied to the heap and the solution will circulate through the CIC in order to 
maximize cyanide consumption and gold complexation.   

Heap Leach Rinsing 

The onsite flows during the rinsing stage of the heap leach are depicted in Figure 6.3.  When 
the economic leaching phase of the heap leach is complete, rinsing of the heap leach will 
commence which entails the application of pit water to the ore until water quality standards are 
achieved. Specifically, a circuit will be formed between the heap leach and the pit via the mill 
allowing for the heap leach water to be initially mixed and diluted with pit water and pit water to 
rinse the heap leach of residual compounds.   

 
Figure 6.3 .  Closure Water Balance Schematic after milling and mining cessation and during 
economic leaching. 
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To determine the length of rinsing time required in order to meet water quality standards for CN 
as well as other constituents of concern, the Closure Water Balance was used to calculate 
mixing fractions over a number of time steps.  These mixing fractions were then used in a 
geochemical modeling software package, PHREECQ, which applies reaction equations and 
rates to the constituents present in the water to determine chemical composition and therefore 
chemical concentration at the designated time steps.  Therefore, it is expected that water quality 
standards can be achieved in four years.  During the rinsing phase water quality samples will 
continue to be analyzed. If necessary a cyanide destruct process and the addition of ferrous 
sulfate will be employed to ensure water quality standards are met.  
 
During the rinsing phase, seepage collection through the Interception System at the toe of the 
tailings dam will continue to be pumped to the Barge Pond until it can be demonstrated that 
water quality standards have been met.  Once the water meets water quality standards, the 
Interception System including the interceptor wells will be decommissioned and seepage from 
the dam will flow to Fish Creek. Additionally to maintain permitted water elevations, water will 
continue to be pumped from the Barge Pond to the pit as needed. The volumes are derived 
from the water balance and are used to calculate FA.  

Heap Leach Drain Down and Pit Lake Outflow 

In Figure 6.4, the Closure Water Balance model water flow during heap leach draindown and Pit 
Lake outflow is depicted. The pit lake will flow through the fractured bedrock and will migrate to 
the groundwater. The Closure Water Balance model anticipates that heap leach water will meet 
water quality standards in 2028 at which time rinsing will be completed and the heap leach pad 
will be punctured and drainage will flow by gravity to the North Pond.  

Figure 6.4 Closure Water Balance Schematic at Pit Lake Outflow which coincides with when 
water quality standards are met. 

 
 

 
 

 

Barge Pond North Pond and 
South Pond 
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6.2 Tailings Storage Facility Reclamation and Closure 

The tailings impoundment and associated appurtenances are permitted under Waste 
Management Permit 2006-DB0043 by ADEC for operation, closure (reclamation), and post-
closure monitoring. Reclamation goals for the tailings impoundment are as follows: 

1. Establish a mixture of aquatic, wetland, and upland habitat 

2. Ensure that water quality meets applicable standards as described in Section 6.1 

3. Establish a productive post-mining land use (wildlife habitat) 

Based on the analyses presented in the report Fort Knox Mine Tailings Facility Closure 
Management Plan (Water Management Consultants 2005; Schlumberger Water Services, 
2010), a closure plan has been developed that describes the activities that will be performed to 
allow final stabilization of the tailings.  Closure activities will begin when milling ceases. 
 

 Closure Sequence 6.2.1

1. Reclamation of the tailings impoundment will be integrated with the overall mine water 
management strategy.  Operational measures during the last two to three years of mill 
production will be implemented to prepare for efficient closure of the tailings. 

2. During operations, tailings will be deposited from the upstream face of the tailings dam in 
order to create a “beach” along the dam.  This will push the North Pond away from the 
dam, reducing seepage through the dam and enhance the long term stability of the dam. 

3. During operations, use of fresh water for process make-up will be reduced or eliminated. 
The goal at closure is to minimize the volume of water in the Barge Pond to the 
operational minimum. 

4. At the point in time when milling is complete, the volume of water remaining in the Barge 
Pond will be reduced by pumping to the pit.  Pumping of the Barge Pond water will 
continue to maintain freeboard until the heap leach has met water quality standards. 
Based on the closure water balance, the volume of water required to be pumped will 
reduce over time, this is accounted for in the FA calculations.  

5. The Barge Pond, North Pond and South Pond water quality will improve as the 
impoundment fills with runoff from precipitation. All the Ponds (Barge, North, and South) 
are expected to meet water quality standards before the heap leach meets water quality 
standards.  

6. Based upon long-term average climate conditions, it is expected that the Barge Pond 
level will reach the spillway invert elevation by the end of 2031, however pumping will 
continue as required to maintain water levels until water quality standards have been 
met as discussed in item number 4. 

7. The spillway will be constructed within five years after production from the pit is 
concluded. 

8. The Barge Pond will fill to the level of the spillway invert elevation allowing water to pass 
through and migrate to the north wetlands complex. Seasonal water level fluctuations in 
the Barge and North Pond will be approximately 3 ft, and South Pond elevation is 
expected to be approximately 3 ft and 1 ft The source of fresh water for the North Pond 
and South Pond will be precipitation and runoff from areas upgradient of the tailings 
impoundment. 
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9. The surface of the tailings not permanently covered by water will be reclaimed to include 
upland (dry cover), and a transition zone of wetland vegetation in the zone between the 
areas of open water and uplands (Figure 6.5)   
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Figure 6.5 Tailings Reclamation Revegetation 



FACILITY SPECIFIC RECLAMATION AND CLOSURE 

 
Fort Knox Reclamation  Fairbanks Gold Mining, Inc. 

69 
 

 Tailings Surface 6.2.2

The maximum elevation of tailings against the upstream face of the Tailings Dam is 
approximately 1,540 ft amsl. South of the Pearl Creek Causeway, the tailings surface grades 
towards the south, creating low points in the Pearl and Yellow Pup drainages.  
 
The 2010 tailings deposition plans are being revised by Knight Piésold with the following 
objectives: 

1. Accommodate tailing facility operations with planned construction. 

2. Optimize tailing deposition and storage in the heads of the Barnes Creek and Walter 
Creek drainages without trapping water on the north side of the Pearl Creek Causeway. 

3. Optimize tailing deposition and storage from the Pearl Creek Causeway to the south, 
creating the South Pond in the heads of the Pearl Creek and Yellow Pup Creek 
drainages. 

4. Deposit tailings from the crest of the Tailings Dam embankment to minimize seepage 
and buttress the upstream face for slope stability.  Based on current projections, the final 
tailing surface will have elevations ranging from about 1,540 ft amsl to a low point about 
1,514 ft amsl.  The beach on the upstream face of the Tailings Dam will be 
approximately 4,100 feet long and 800 feet wide. The beach effectively isolates the free 
water surface from the crest of the seal zone thus decreasing the seepage potential 
through the toe of the dam and reduces the pressure head in the filter and seal zones. 

A cross-connection channel will be constructed between the North and South Ponds. The 
channel is a trapezoidal cross-section the bottom width is 10 ft, side slopes are 4H: 1V, and the 
length is approximately 7,000 ft. The depth of the channel will range from 5 to 15 feet depending 
on the depth of tailings, the bottom elevation will remain constant at 1530 (i.e. longitudinal slope 
= 0%). The channel will be constructed by excavating tailings then lined with waste rock.  The 
south end of the channel will be located near the interface of the South Pond and Yellow Pup 
waste rock dump, it will cut through the rockfill structure of the Pearl Creek Causeway 
continuing to the North Pond. The channel will maintain the South Pond at elevation 1530 or 
below. During the design storm event some of the storm surge in the North Pond will flow and 
accumulate in the South Pond since the North Pond will peak sooner and higher than the South 
Pond according to hydrologic simulations. Peak flows reporting to the South Pond contributed to 
filling the South Pond but did not overtop the causeway to the north pool and did not contribute 
to the peak flow reporting to the tailings dam spillway (Schlumberger Water Services, 2011).  
 
The North Pond and Barge Pond water elevation will fluctuate seasonally approximately 3 feet, 
between 1527 ft and 1530 feet with a corresponding surface area of 93 acres to 114 acres. The 
South Pond elevation will fluctuate seasonally between 1529 ft. and 1530 feet. Water stored in 
the South Pond will be allowed to drain down to elevation 1530 ft amsl by the cross connection 
channel. 
 
Upland vegetation will be established along the margins of the facility where tailings have 
dewatered sufficiently to allow access.  Reclamation of upland areas will utilize the general 
reclamation techniques described in Section 4, with the addition of an average of 2 feet of waste 
rock overlaying the tailings with exception to the Pearl Creek Causeway. The Pearl Creek 
Causeway will be ripped prior to growth media placement. Growth media will be placed over the 
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top of the waste rock cover (including Pearl Creek Causeway) to encourage vegetative growth. 
If additional growth media is required to establish a vegetative cover, the remaining growth 
media stockpiles will be utilized. In the event all the growth media stockpiles are depleted select 
areas directly above the final tailings will be partially stripped of organics the resulting growth 
media will be spread over the tailings surface.  This reclamation method will provide suitable 
growth media, woody debris on the tailings surface, and open the borrow areas to the 
establishment of early succession vegetation (grasses and willows) that has a higher habitat 
value for the larger terrestrial species present at the site. The open water areas are a function of 
final topography dictated by operational parameters during milling operations. The locations of 
the ponds away from the upstream dam face will reduce seepage through the dam. Wetland 
vegetation will form in the transition zones between the ponds and upland vegetation where 
water will be present for the majority of the year (Schlumberger Water Services 2011). Figure 
6.5 illustrates the projected distribution of open water, wetland and upland habitat. 

 Tailings Spillway 6.2.3

The spillway design is intended to provide a concept level design and the basis for financial 
assurance calculations. To reiterate, at no time will water be allowed to enter Fish Creek until 
water quality standards have been met.  This design will be re-evaluated at closure and a 
detailed design will be developed at that time to account for closure conditions. Possible design 
modifications due to conditions existing at closure may include revising spillway inlet elevations, 
relocating channels, and changing size and locations of settling basins. The concept design can 
be found in Appendix E. 
 

The TSF spillway and spillway discharge channels  were designed to Standard 1 as defined by 
the Inflow Design Floods for Dams and Reservoirs, “… structural designs will be such that the 
dam will safely pass an IDF computed from probable PMP occurring over the watershed above 
the dam site” (USACE,2001).  Schlumberger Water Services developed flood hydrographs for 
the Probable Maximum Precipitation (PMP) then peaked the PMP by 25% to arrive at the Inflow 
Design Flood (IDF), i.e. the design storm event. The design storm event was modeled using 
HEC-HMS software vs. 3.4, in accordance with Guidelines for Cooperation with the Alaska Dam 
Safety Program Revision 1, 2005. 

 
The design of spillway inlet elevation incorporated several levels of conservativeness to 
maintain minimum freeboard allowances. The minimum freeboard allowance includes 1 foot 
below the seal zone to account for spillway ice blockage and spring runoff, and 5 feet above the 
seal zone to account for wind generated wave runup. The peak flow elevation from the design 
storm event does not exceed six feet in flow depth over the spillway. 
 
The spillway is designed to assure the safety of the dam in the closed configuration and 
includes the following objectives:. 
 

1. Pass the design storm below the dam seal zone with adequate freeboard. 

2. Prevent erosion of the spillway and associated conveyance channels while routing the 
design storm over the TSF dam embankment and abutments. 

3. Minimize the volume of water retained behind the dam during normal condition. 

4. Reduce construction costs associated with earthworks and erosion protection in the 
spillway and outlet channels. 

5. Provide a spillway structure that will not require frequent and intensive maintenance. 
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6. Maximize the surface area of the North and South Pond to protect and stabilize the 
surface of tailings. 

7. Maximize the North and South Pond perimeters to provide areas suitable for wetland 
development. 

 
The spillway system segments are listed below, Figure 6.6 illustrates the different segments. 

1. A 70 ft bottom-width trapezoidal weir shaped channel will be constructed through the 
barge jetty. The channel inlet elevation is 1528 and level through the jetty. The channel 
connects the Barge Pond and North Pond. The storm event water volume will flow 
unimpeded to the tailings dam spillway. 

2. The tailings dam spillway section is positioned behind the barge jetty adjacent and 
perpendicular to the north abutment of the tailings dam. The 35 foot bottom-width 
trapezoidal weir spillway will be constructed in competent native bedrock with an inlet 
elevation of 1530. The inlet elevation is set so the storm event flow depth over the 
spillway does not exceed six feet and to minimize the pool volume retained behind the 
dam during normal conditions.  

3. The spillway exit channel routs the flow from the spillway easterly approximately 1,150 
feet at a 5.3 percent slope directing flow away from tailings dam embankment.  

4. The channel then enters the downchute approach and side spill turning 90 degrees 
southward to the baffle chute. The downchute approach is a small section of concrete-
lined channel approximately 170 feet in length used to return the design flow to 
appropriate entrance velocity for baffle chute hydraulics. 

5. The USBR-type baffle chute drop section consists of a concrete-lined chute studded with 
baffle blocks limiting the storm event flow velocities to 4 ft/s down the 660 foot long chute 
sloped at 32 percent.  

6. The flow then enters downchute exit reach 1, a 500 foot channel, sloped at 1.4 percent. 
After exit reach 1 flow enters exit reach 2 a 500 foot channel with a 1 percent slope 
which daylights in an existing Fish Creek drainage tributary. Both channel sections are 
riprap lined. 

7. The flow follows the natural drainage until it encounters an outlet downchute and an 
energy dissipation basin before entering the north wetland system. 

8. The storm flows discharging from the spillway will be intercepted upstream of  the 
wetlands located in the Fish Creek drainage and conveyed around them via conveyance 
channels and settling basins as described in Section 3.3 
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Figure 6.6 Spillway Design 
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 Tailings Embankment 6.2.4

The downstream face of the tailings embankment is constructed of run of mine ore that is 
durable rock, resilient to erosion. The downstream face of the tailings embankment will not be 
capped with growth media. Vegetation that grows on the embankment will be removed every 
five years and is included in the FA calculations.  
 

6.3 Seepage Interception System 
The water quality in the seepage interception system reflects both natural groundwater and 
tailings seepage quality.  Water quality modeling indicates that development of a tailings beach, 
as described in Section 6.2.2, will reduce the rate of seepage from the tailings and consequently 
improve seepage water quality in the short term.  Seepage water quality is predicted to further 
improve in the initial period following cessation of operations.  The seepage interception system 
will continue to operate, and the seepage water will be pumped to the Barge Pond until water 
quality standards have been met.   

If during the initial closure period water quality trends indicate discontinuation of seepage 
collection could affect designated uses in the water supply reservoir, Passive treatment 
alternatives will be evaluated.   
 
Closure of the seepage collection system will include: 

1. Discontinuation of pumping from the seepage collection gallery and wells. 

2. Removal of pumps, piping, and surface structures for salvage or disposal. 

3. Plugging and decommission of the seepage collection wells. 

4. Puncture the sump liner at frequencies and locations that will accommodate the maximum 
discharge at closure and long term seepage estimates.  

 

6.4 Pit Lake 

The pit is initially creating a hydraulic sink (Schlumberger Water Services, 2011). The pit will fill 
up relatively quickly at the beginning of closure due to the volume of water pumped from the 
Barge Pond and rinse water from the heap leach pad. When the water in the pit has reached the 
elevation of 1470, the level of tailings will be higher than the pit lake water elevation. Once the 
pit lake has reached the final elevation of 1470 the water will flow through the fractured bedrock 
and under the TSF.  
 
Treatment alternatives have been evaluated for implementation during the initial years of pit 
filling to aid in controlling potentially elevated metals concentrations in the pit lake resulting from 
tailings decant/seepage water addition.  Treating the pit lake with 40 tons of ferrous sulfate 
results in the formation of ferric  hydroxide (ferrihydrite) which co-precipitates cyanide, arsenic, 
antimony and other metals at circum-neutral pH values (Schlumberger Water Services, 2012). 
Selective adsorption of metals to this secondary mineral phase removes these constituents from 
the water column thereby reducing concentrations in the pit lake.  This treatment alternative will 
be implemented while water is being pumped from the Barge Pond and heap leach, when metal 
concentrations are at their highest. The treatment will be injected directly to the lines carrying 
the water to the pit. All constituents in the final pit lake are projected to be below their respective 
standards with treatment (Schlumberger Water Services, 2013). 
 
Table 6.2 provides a summary of the expected pit lake quality at the time of closure 
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                  Table 6-2 Predicted pit lake quality at full recovery 
 

Parameter 
Water Quality 

Standard 
(mg/L) 

Model Predicted 
(2012) Pit lake 
concentration 

(mg/L) 

pH, std units 6.5 - 8.5 7.6 
Alkalinity, as CaCO, NS 75 

Chloride NS 7.3 
Fluoride NS 0.272 

Nitrate, as N 10 3.6 
Nitrite, as N 1 <0.01 
Ammonia 2.43-6.67 <0.01 

Sulfate, as SO42- 250 60 
WAD-cyanide 0.0052 0.0049 

Antimony 0.006 0.0058 
Arsenic 0.01 0.0088 
Barium 2 0.0067 

Cadmium 0.0003 <0.0001 
Calcium NS 26 

Chromium 0.01 <0.006 
Copper 0.009 <0.003 

Iron 1 <0.06 
Lead 0.0025 <0.0001 

Magnesium NS 3.5 
Manganese 0.05 0.034 

Mercury 0.00077 <0.0002 
Phosphorus NS <0.05 
Potassium NS 2.3 
Selenium 0.005 0.0015 

Silver 0.003 <0.001 
Sodium NS 19 

Zinc 0.12 0.009 
Hardness (Ca, Mg) NS 80 

 

A pit lake water quality evaluation has been submitted to state regulatory agencies annually 
from 2006 through 2012.  Similar pit lake evaluations are anticipated to be conducted once 
every year until final pit lake quality meets compliance standards to: 

1. Provide a summary of site conditions relevant to short- and long-term pit lake quality using 
updated information (i.e. water quality data, mine plans, etc.). 

2. Illustrate the data and methodology used to evaluate pit lake quality. 

3. Evaluate the sensitivity of the pit lake quality evaluations in terms of waters projected to be 
pumped to the pit in the near future and pit wall runoff water quality. 
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4. Demonstrate the viability of the current reclamation approach from a water quality 
perspective. 

5. Identify an appropriate treatment and/or management alternative that can be implemented 
to manage water quality, if required. 

 

6.5 Heap Leach Closure 

The proposed method of closure for the Fort Knox heap leach is based on site-specific 
conditions, facility design, currently available test work, and the technical analyses completed as 
part of closure planning.  The supporting data and concepts for the closure of the heap leach is 
provided in Fort Knox Mine Closure Management Plan for Proposed Heap Leach Facility (Water 
Management Consultants, 2006).  Key aspects of the site and operation that are considered for 
closure include the following: 

1. The climate at the site is characterized by moderate precipitation, moderate evaporation, 
and cold temperatures.   As a result, the long-term drainage from the heap leach after 
closure is predicted to be minimal. 

2. Laboratory test work shows that cyanide concentrations will decrease rapidly through 
recirculation with freshwater if reagents are not added to maintain process-level 
concentrations.   

3. The tailings impoundment is located directly down gradient from the heap leach and will 
be used as an integral part of the long-term solution management scheme. 

4. To facilitate closure management, solution from the heap leach will be combined with pit 
lake water leaching has ended. 

5. The facility will be regraded to an overall 3:1 slope and covered with growth media.  The 
regrading design will include erosion control measures as necessary to avoid loss of 
growth media. 

6. The underdrain water quality will be monitored by monitoring wells in the following 
locations; the base platform, the bench of the in-heap storage pond embankment, and 
the crest of the in-heap storage pond embankment.  In addition, monitoring will continue 
in the PCMS and LCRS systems during early stages of closure.  Post-closure discharge 
from the drainage system will be monitored. 

 Heap Leach Closure Procedures and Schedule 6.5.1

The closure schedule will include the following components: 

1. Residual leaching until uneconomic. 

2. Solution recirculation/rinsing to remove cyanide and achieve water quality standards. 

3. Pump draindown from rinsing to the pit. 

4. Once standards are achieved, puncture the liner of in-heap storage pond and allow 
water to flow to the tailings impoundment.  

5. Remove of structure associated with pumping operations. 

6. Regrade the pad, place growth media, and scarify and seed. 
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 Residual Leaching 6.5.2

Following completion of mining in the pit and final placement of ore on the pad, it is anticipated 
that there will be 2 years of leaching with cyanide or until it is no longer economically feasible. 
Gold recovery is projected to continue for approximately 2 years after the last application of 
cyanide. The criteria for advancing to the rinsing phase will be based on the economics of gold 
recovery. Heap leach facilities often continue to economically recover gold for a number of 
years after the addition of cyanide is discontinued.  During this period, barren solution will be 
recirculated to the heap while processing continues to recover gold held in solution inventory.  
The exact duration of residual leaching will be dependent on continuing gold recovery. 

 Solution Recirculation and Rinsing 6.5.3

Since there is anticipated to be an extended period of residual leaching without the addition of 
cyanide, rinsing will likely be of short duration.  The rinsing rate will be 16,000 gpm.  The actual 
duration of this step will be controlled by the time required for the water quality to achieve levels 
suitable for discharge to the tailings impoundment. Rinsing of the heap leach will entail applying 
water pumped from the pit to the heap leach via the mill then pumping the rinse water collected 
in the in-heap storage pond to the pit via the mill. This phase of rinsing is projected to have 
duration of four years.  

 Release of Draindown to the Tailings Impoundment 6.5.4

After Water Quality Standards have been met and following approval by ADEC, preparation for 
releasing the heap leach water to the tailings impoundment will begin. The pit to the heap leach 
pumping circuit will be will be terminated, however the heap leach to the pit pumping circuit will 
continue until he in-heap storage pond is pumped down to a level that is operationally practical. 
The water remaining in the in-heap storage impoundment will be released by penetrating the 
primary and secondary liners of the LCRS and the prepared sub-base utilizing a drilling rig.  A 
minimum of three holes will be drilled to allow the water to drain by gravity through the ground 
water underdrain system that interfaces with the tailings impoundment. The permeability of the 
tailings is less than the underdrain system so the draindown water may pool on the downstream 
side of the heap leach dam for a short period of time while the water drains through the tailings 
and migrates to the North Pond. The design elevation of the tailings at the interface is 1557, ten 
feet below the crest of the TSF/Heap Leach interface fill, see Figure 6.7 below. 
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 Release of Minor Long-term Seepage to the Tailings Impoundment 6.5.5

Long-term seepage from the heap leach will flow by gravity to the tailings impoundment and be 
managed according to the closure plan for that facility.  The surface of the tailings impoundment 
will be a combination of impounded water, wetland, and upland vegetation (Water Management 
Consultants 2006; Schlumberger Water Services, 2010).  Discharge from the heap leach pad 
will mix with the water impounded on the surface of the tailings impoundment after water quality 
standards have been met. 

 Regrading and Cover 6.5.6

Following completion of rinsing, the heap will be regraded to an overall 3H:1V slope (accounted 
for in the FA calculation).  Approximately twelve inches of growth media will be placed unless 
otherwise approved by ADNR.  The growth media will be sourced from stockpiles created during 
facility construction. The growth media will be scarified and seeded subsequent to placement. 
An erosion control method is to scarify and seed the growth media, which slows down water 
migration and allows the water to permeate the ground aiding the success of revegetation. The 
financial assurance accounts for twelve inches of growth media. 
 

 Heap Leach Road Tunnel 6.5.7

Following regrading and growth media placement of the Heap Leach, reclamation of the Heap 
Leach Road tunnel will begin.  The material overlaying the multi-plate tunnel will be excavated 
to allow access to disassemble the multi-plate tunnel.  Excavated material will be graded into 
the surrounding area and access road.  The multi-plate tunnel will be disassembled and 
removed off site.  Growth media placement in this area will occur at the same time that the 
remainder of the Heap Leach is reclaimed. The growth media will be sourced from stockpiles 
created during facility construction. The growth media will be ripped, seeded and fertilized 
subsequent to placement. 
 

Figure 6.7 TSF/Heap Leach Interface 
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6.6 Water Supply Reservoir, Solo Creek Causeway and Gil Causeway 

FGMI will leave the water supply reservoir and Solo Creek causeway in place to allow for the 
long-term use (and maintenance) as a recreational lake and wetland area  
Following reclamation and closure of the project process components, the dam, access road 
and Solo Creek Causeway will be maintained according to the terms defined in the Agreement 
for Funding Post-Reclamation Obligations between FGMI, ADNR and ADF&G (Appendix B).   
 
The Gil Causeway (Figure 6.8) will be breached to allow the free movement of fish from the 
main lake body into upper reaches of the lake and Last Chance Creek.  The Gil Causeway 
Reclamation Plan (Appendix D) was submitted to ADF&G, DIVISION OF HABITAT on March 
29, 2001.  It describes the removal of the existing four culverts along the Gill Causeway to 
restore the original Fish Creek channel as nearly as can be replicated while working below the 
level of the water in the reservoir.  Material removed will be placed along remaining portions of 
the causeway to create additional shoreline, which will be contoured, ripped and seeded if 
required.  The remaining road surface and safety berms will be graded and revegetated. 
 
The lake will not be available for public use until final reclamation and a period of post-closure 
monitoring (approximately ten years) is complete and the area is transferred to the State. 
 
 
 
Figure 6.8 Gil Causeway 
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6.7 Roads 

The roads to be reclaimed will be determined by FGMI and ADNR. For purpose of this 
reclamation plan, FGMI has assumed the following: 

1. Access to the mine pit and mill areas will be provided via service roads. These roads will 
consist of the Fort Knox access road and a service road (Mill-Pit Service Road) from the 
mill complex to the pit. Access to the developed wetlands and water supply reservoir will 
be available using the Fish Creek Road and Centerline Service Road.  A service road 
linking various points within the site will be necessary to provide access for maintenance 
and long-term monitoring.  These permanent roads and access roads are illustrated in 
Figure 7.1 along with post-closure sample locations. 

2. Roads planed for reclamation are identified in Figure 6.9. These sections of roads were 
not reclaimed with other areas; a comparison can be made with Figure 4.1. The drawing 
provided in Appendix F provides the details used in the cost calculations. Roads will be 
individually analyzed by ADNR and FGMI to determine which will remain permanently.  

3. Reclamation procedures will be similar for all types of roads that are to be reclaimed.  
Culverts will be removed; natural drainage areas restored or stabilized and roadbeds will 
be graded where necessary to provide adequate drainage.  Following grading, roadbeds 
will be scarified/ripped and revegetated. If determined necessary for successful 
revegetation, growth media will be placed. Check dams to manage surface runoff and 
control erosion, and berms to restrict human access will be incorporated where 
necessary.  

4. Fish Creek Road, RST 650 Gilmore Trail-Fairbanks Creek Connector Trail, and RST 644 
Cleary Summit-Gilmore Dome Trail will remain after closure. The RST road configuration 
is an ongoing effort with ADNR easement section.   

5. Spur roads and locking gates off Fish Creek Road will be installed. Gates that are 
currently used around the mine site will be removed and relocated for this purpose.  
Long term maintenance of the spur roads is included in the financial assurance 
calculation. 
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Figure 6.9 Roads to be Reclaimed 
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6.8 Open Pit / Melba Monte Cristo Causeway 

During active mining, reclamation activity in and around the open pit will be limited to controlling 
erosion on the haul roads.  After pit dewatering ceases, the pit will fill with water.  The ultimate 
water surface elevation in the pit will be approximately 1470 feet amsl and will cover 
approximately 320 acres.   
 
The Melba/Monte Cristo Causeway is constructed of schist and granite bedrock mined from the 
open pit at Fort Knox.  This material, as tested by Knight Piésold during design of the tailings 
impoundment, has a coefficient of permeability of 560 feet/day (2 x 10-1 cm/sec).  Due to the 
permeable nature of the material in the causeway, any water flowing over the crest of the pit at 
the original ground surface will continue to flow through the causeway and report to the TSF.    
Since the flow will be subsurface and along the ancestral drainage which reports to the TSF, 
there will not be a need to establish an outflow channel. 

6.9 Waste Rock Dumps 

Upon cessation of mining at Fort Knox, the waste rock dumps will contain approximately  
440 million tons of waste rock.  Figure 1.4 provided at the beginning of the document, illustrates 
the location of the Barnes Creek and Yellow Pup waste rock dumps.  The area calculated for 
financial assurance is based on current life of mine plans. The SRCE model estimates the 
waste rock dump is 893 acres (surface area) requiring reclamation. It should be noted Fish 
Creek WRD and a portion of Barnes Creek WRD have been repurposed as low grade 
stockpiles, which is being loaded on the heap leach pad.  Reclamation of waste rock dumps will 
be initiated once that they are no longer required for waste rock disposal.  FGMI will 
concurrently reclaim inactive dumps that will not be subject to future disturbance.  Based on the 
current mining schedule, concurrent reclamation of waste rock dumps is scheduled to begin in 
2021. 
 
Reclamation of the waste rock dumps will entail recontouring and growth media placement. The 
crests of the waste rock dumps will be rounded with material pushed outward to establish a 
slope of approximately 2.5H:1V or flatter (FA calculations uses a final slope of 3H:1V). Large 
boulders that are uncovered during sloping may be left on the surface to provide topographic 
diversity, microhabitats for wildlife and vegetation, and to break the linear appearance of the 
final slope. Growth media will be placed at a depth that will promote successful revegetation. 
Successful revegetation is verifying that there is a 70% cover three years after the last 
application of seed and fertilize. 
 
When final sloping, contouring, and growth media placement (if required) have been completed, 
waste rock dumps will be ripped along the contour.  Contour ripping will reduce the erosion 
potential by reducing smooth slope length with the series of furrows created that will also 
increase infiltration. Ripping on the contour will provide micro-habitats for increased moisture 
retention and seed germination.  Brush berms and/or sedimentation berms will be constructed 
at the toe of dumps where feasible.  
 
Waste rock dumps will be revegetated following completion of earthwork. Due to the rocky, 
irregular nature of the final slopes, broadcast-seeding methods will be utilized. Seed and 
fertilizer will be applied as discussed in Section 5.2. 

6.10 Building and Equipment Sites 

Buildings remaining at Fort Knox when the mine ceases production will include the mill building, 
portable office buildings, truck shop, warehouse, and other buildings as listed in Table 6.3.  As 
facility components of the site are decommissioned, materials, equipment, and some buildings 
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will be removed.  Currently, the buildings planned for removal include the tailings barge, tailings 
seepage building, primary crusher, belt conveyor / drive tower, bulk fuel,  and the water reclaim 
freshwater pump house and heap leach structures all of which are accounted for in the FA 
estimate. The majority of the buildings and structures are located within FGMI surface 
ownership boundaries (Figure 6.10)   Equipment, and piping not needed for the reclamation and 
monitoring process will be utilized at another mining site, sold, salvaged or disposed in an 
approved manner.  Past experience indicates that most equipment will be either utilized at other 
facilities or sold. The remaining buildings will be left in place and put to alternate uses that have 
yet to be determined. 
 
Table 6-3 List of Fort Knox buildings (or building sites) at completion of mining 
 

Building Area (ft2) 

Mill Complex 245,865 

Administration Office 16,500 

Warehouse  26,800 

Truck Shop 26,800 

Cold storage building 20,430 

Building 51 4,230 

Seepage Reclaim*  1,230 

TSF Barge* 1,020 

Fresh Water Pump  House* 930 

Core Shed 4,075 

Emergency Generators 6,525 

Tent Structures 34,570 

ALPM Shop 15,425 

Total 404,400 

*Buildings to be removed  

 
 
Reclamation of building and equipment sites outside FGMI surface ownership areas will follow 
procedures as previously outlined. Sites will be graded for proper drainage, ripped and scarified, 
and revegetated.  Reclamation of the building and equipment sites will include placement of 
growth media where necessary to support vegetation and revegetation.  Sites will be 
revegetated following procedures previously outlined. 
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Figure 6.10 Surface Ownership 
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6.11 Wells and Well Closure 

Because of the need for constant dewatering of groundwater from the pit during operation, 
several wells have been drilled at Fort Knox.  All wells existing at the time of closure will be 
plugged and decommissioned when no longer required.  Figure 6.11 shows current locations of 
existing wells and piezometers.  Well decommissioning will be conducted according to ADEC 
regulations (18 AAC 80.015) in effect for all wells at the time of decommissioning.   
 
Decommissioning procedures will include:  

1. Removal of pumps and piping 

2. Plugging of the well with an approved sealing material at total depth 

3. Removal of the collar 

4. Minor grading around the well site 

5. Revegetation 
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Figure 6.11 Wells Locations 
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6.12 Miscellaneous Sites 

Fence Removal 

The mill, MEM shop, explosives area and heap leach areas are fenced with approximately 
2,500 feet of 8-foot high chain-link. The fence around the heap leach is the only fencing that is 
accounted for the FA calculation due to its location outside FGMI’s surface ownership boundary  
The 2,500 feet of fencing will be removed and salvaged, buried in the permitted landfill or buried 
in an approved landfill.   

Power Distribution  

One primary substation and two secondary substations service Fort Knox from the substations 
there are numerous transformers that distribute power further. When electrical power 
requirements are no longer necessary, the overhead power lines and transformers located 
outside FGMI surface ownership boundary will be removed from the site. The transformers that 
will be removed includes one from each of the following sites, heap leach, freshwater reservoir, 
seepage reclaim building and Barge Pond.  All overhead power lines located on the Millsite 
Lease will be removed unless approved to remain by ADNR and agreed to by FGMI.  All 
materials removed will be salvaged or disposed in an approved facility. 

Material Borrow Areas 

During initial site construction and periodic raises to the tailings dam, several material borrow 
areas were used to provide the necessary construction material (road base, riprap, seal, and 
filter materials).  All borrow areas disturbed will be reclaimed with the exception of the following: 

1. Borrow Area #8 is located adjacent to the north side of the water reservoir spillway.  This 
rock-terraced area provides potential nesting habitat for swallows and raptors. 

2. Borrow Area #11, located directly west of the fresh water pump station, has been 
designated as a post-closure parking area for day users expected at the water supply 
reservoir. 
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7 MONITORING 

The Fort Knox Mine Monitoring Plan (FGMI Inc., 2012) gives a detailed description of the 
monitoring requirements for the site, including the TSF, the heap leach, the pit lake, the stream 
corridor/wetlands and the water supply reservoir.  The monitoring plan includes: 

1. Water quality sampling procedures and analytical profiles and sampling schedules. 

2. Characterization of acid rock drainage and processed tailings. 

3. Monitoring of inert solid waste landfills. 

4. Potable water monitoring requirements. 

5. Wildlife mortality reporting procedures. 

6. Documentation, record keeping and reporting requirements. 

7. Quality assurance/quality control manual. 
 
The closure monitoring plan will include water quality sampling, water level measurements, and 
observations of the success of revegetation. The frequency of sampling events will be adjusted 
as appropriate between the reclamation and closure, and post-closure phases based on 
observed improvements in water quality. Table 7.1 summarizes the monitoring program. 
 
During the closure process, groundwater quality will continue to be assessed at the existing 
monitoring wells.   
 
During the reclamation and closure phase, the Barge Pond will be sampled on a quarterly basis. 
After pre-stabilization, seasonal water discharges will begin from the tailings impoundment 
(Section 6.2).  Discharges will flow into the wetland system on the north side of Fish Creek 
Valley.  Currently, there is minimal water flow in the north side of Fish Creek and it is expected 
take a number of years, depending on the seasonal water flow, for the wetland system to reach 
hydraulic equilibrium.  During this phase, water may not be present at the terminus of the 
northern wetland system.   
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Table 7-1 Summary of closure monitoring  
 

Monitoring 
Location 

0 to 2 years 3 to 5 years 6+ years 

Frequency Parameter 
List Frequency Parameter  

List Frequency Parameter  
List 

Barge Pond Qtr Complete Qtr Complete Qtr Complete 
Pit lake Qtr Complete Annual Complete Annual Complete 

Seepage 
collection system Monthly Complete Qtr1 Complete NA NA 

Groundwater 
monitoring wells Monthly Complete Qtr Complete Annual Complete 

Surface water 
monitoring point NA NA Monthly Indicator Monthly Indicator 

1 Only if operational 
 
After seasonal discharge from the Barge Pond begins, it is estimated that 2 to 3 years will be 
required for the wetland system to reach equilibrium and allow monitoring at the terminus of 
the system on a consistent basis.  Once this occurs, water quality will be monitored near the 
terminus of the wetland system at a surface water monitoring point (a point of monitoring to 
be specified by ADEC) on a monthly basis during active flow for the first two years. Monthly 
samples will be analyzed for the indicator parameters summarized in Table 7.1. 
 
The interceptor and monitoring wells will be sampled quarterly until the seepage collection 
system is decommissioned. Once the seepage collection system is shutdown, the monitoring 
wells will be sampled quarterly for the following two years.  At the end of two years and 
pending demonstration that the system will not be required in the future, the interceptor wells 
will be decommissioned per ADEC regulations.  The monitoring wells will be sampled 
annually beginning in year six.  All samples will be analyzed for analytes in Table 7.1.  The 
water quality in the pit will be monitored on a quarterly basis throughout the reclamation and 
closure period when the decant water and heap leach rinse water is being pumped to the pit.  
Sampling will occur annually thereafter. 

Water Level Monitoring 

Groundwater levels will be monitored in the interceptor wells and monitoring wells on a 
quarterly basis.  Prior to decommissioning the interceptor well system, water levels will be 
monitored concurrent with each water quality sampling event. Pond elevations will be 
measured on a quarterly frequency until the spillway invert elevation is reached. 

Inspection of Surface Stabilization 

Visual observation of revegetation success will be performed on an annual basis during the 
pre-stabilization phase. Inspection for erosion and formation of gullies will be completed 
quarterly.  

Heap Leach  

The Fort Knox Monitoring Plan, (FGMI, Inc. 2012) outlines the operational monitoring and 
response plan in detail.  The principal components of the operational monitoring plan include 
the LCRS, PCMS, underdrain system, pregnant solution composition and pond levels. 
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Table 7-2 Summary of monthly and quarterly analyte lists 
 

Monthly Samples Quarterly Samples 
pH pH 
TDS TDS 
Sulfate TSS 
Alkalinity Calcium 
Arsenic Magnesium 
Antimony Sodium 
Cadmium Potassium 
Copper Chloride 
Iron Sulfate 
Manganese Alkalinity 
Selenium Arsenic 
Total cyanide Antimony 
WAD cyanide Cadmium 
 Copper 
 Iron 
 Manganese 
 Selenium 
 Zinc 
 Nitrate 
 Nitrite 
 Ammonia 
 Total cyanide 
 WAD cyanide 
Note:  Monthly sampling analyte list will be used  
as indicator parameters per Table 7.1. 

 
The operational monitoring of solution chemistry and levels will continue while 
recirculation/rinsing of the heap leach is in progress.  During the recirculation/rinsing period 
samples will be collected on a quarterly basis to assess the composition and the rate at 
which the solution chemistry is improving. Recirculation/rinsing will continue until water 
quality is suitable for discharge to the tailings impoundment. 
 
Once solution composition is suitable for discharge to the tailings impoundment, monitoring 
of the heap leach LCRS and PCMS and the underdrain system will no longer be required 
(Table 7.3).  The underdrain system will be sampled on a semi-annual basis for the Profile II 
list of analytes (Table 7.4).  The underdrain system will be sampled via monitoring wells in 
the heap leach embankment base platform, bench, and crest.  These monitoring wells will be 
used to monitor the waters in the underdrain during the active life of the heap leach pad 
ending the quarter after water quality standards have been met. 
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Table 7-3 Summary of Heap Leach closure monitoring requirements 
 

Identification Parameter Frequency 
LCRS WAD CN/pH Quarterly (during rinsing) 
PCMS WAD CN/pH Quarterly (during rinsing) 
Groundwater Underdrain (via monitoring 
wells) 

Profile II 
WAD CN/pH 

Quarterly (during rinsing)) 
 

Residual Solution (via Storage Pond 
recovery wells 

Profile II 
WAD CN/pH 

Quarterly (during rinsing) 

Closure Drainage Profile II Quarterly (during rinsing) 
Preg Solution WAD CN/pH Quarterly (during rinsing) 
In-Heap Storage Pond Elevation Continuous (automatic) 

 
 
Table 7-4 Analytical profile II–groundwater inorganic parameters 
 

General Chemistry and Major Ions Trace Metal Chemistry 
Lab pH Alkalinity (as CaCO3) Antimony* 
Lab Conductivity Bicarbonate Arsenic* 
Temperature (field) Chloride Barium* 
Turbidity Fluoride Bismuth* 
Total Suspended Solids Nitrogen, Ammonia Cadmium* 
Total Dissolved Solids Nitrate as Nitrogen Chromium* 
Total Hardness Nitrite as Nitrogen Copper* 
 Total Phosphorus Iron* 
 Sulfate Lead* 
Total cyanide Sulfide Manganese* 
WAD Cyanide Calcium* Mercury* 
 Magnesium* Nickel* 
 Potassium* Selenium* 
 Sodium* Silver* 
 Silicon* Zinc* 

        * Dissolved 
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7.1 Post-Closure Maintenance and Monitoring 
 Post Closure Monitoring 7.1.1

Monitoring systems for process components will remain in place until each specific facility 
has been chemically stabilized to the satisfaction of the agencies.  The long-term monitoring 
will occur in the Barge Pond and down gradient of the facility at the surface water and 
groundwater monitoring points. The water quality monitoring locations, roads that will remain 
and dam security access gates and spur roads are illustrated on Figure 7.1. 
 

 Post Closure Maintenance 7.1.2

Once physical reclamation has started, temporary diversions and sedimentation control 
systems will be monitored on a routine basis by FGMI personnel.  These systems will be 
cleaned, repaired, and altered as necessary.  Long-term or permanent diversions and the 
safety fencing and signage will be monitored and maintained as needed until the reclamation 
sureties have been released. 
 
Success of reclamation will be monitored by visual observation to identify erosion problems. 
Remedial action to correct instability will be taken as soon as feasible following detection of 
substantial erosion or loss of growth media.  Vegetation success will be monitored 
qualitatively by visual inspection on an on-going basis by FGMI and ADNR personnel.  When 
warranted, quantitative data will be collected.  Quantitative analyses will be conducted late in 
the growing season (August).  The performance criterion for vegetation success is outlined in 
Section 5.2.  FGMI will request release of the reclamation surety when significant 
reclamation work is completed on an area by area basis at a maximum occurrence of once 
per year (as per 11 AAC 97.435).  In no event will the release of financial assurance 
requested reduce the financial assurance amount to less than the estimated cost of 
completing reclamation and closure responsibilities. 
 

 Long Term Inspections, Maintenance and Repair 7.1.3

The Fort Knox Tailings Storage Facility Dam and the Freshwater Reservoir Dam will remain 
in place after closure. An application to for a Certificate of Approval to Abandon a Dam will 
be submitted to Alaska Dam Safety for both dams. In general the long-term inspection, 
maintenance and repair scope for both dams will be the same.  Of significance is the 
inspection occurring on annual basis. A 100 year schedule of maintenance and repair 
activities has been developed, however the annual inspection may dictate a change to the 
schedule.  The items identified for maintenance and repair costs are, erosion repair, clearing 
woody growth, rill erosion repair, replacement of armor stone, dam crest repair, seal cracks, 
refurbish spalling,  replace spillway, repair spillway erosion, repair construction joints, repair 
channel rip rap and maintain spur roads and security gates that provide access to the dam 
crest and toe. The exclusive purpose for these activities is to maintain dam safety 
indefinitely. The funding for these items is discussed in subsection 9.2. 
 
The mine site is surrounded by State lands accessible to the general public for their safety 
warning signs will be installed around the pit rim perimeter warning of the dangers. The signs 
will be installed on 100 foot intervals in front of the safety berm. The funding for the initial 
installation, long term annual inspection, maintenance and repair is included in the financial  
assurance calculation.
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Figure 7.1 – Post-Closure Monitoring Locations, Roads to Remain, Dam Security Gates and Spur Access Roads 
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8 APPLICANT STATEMENT OF RESPONSIBILITY 

FGMI recognizes its responsibility in the use of public (State) lands and accepts that 
responsibility in agreeing to reclaim the Fort Knox site.  FGMI will meet the requirements of 
its reclamation plan and return the site to a safe and stable condition consistent with the 
approved post-mining land use.  FGMI will meet required local, State, and Federal 
regulations regarding reclamation of any surface area affected by the mining and processing 
operations.  Reclamation activities and post-reclamation maintenance of remaining 
structures (tailings dam, water supply reservoir, Solo Creek causeway, and access roads) 
are FGMI's responsibility.  In the event a new operator/land owner assumes control of the 
Fort Knox Mine, at that time, the new operator or land owner will agree to assume 
responsibility for the reclamation and maintenance of any affected land and structures that 
are the subject of this plan or existing permits.  The new operator/land owner will request 
transfer of all applicable state and federal permits.  The new operator/land owner will provide 
evidence that a surety acceptable to the ACOE will be filed with ADNR that will cover 
reclamation of disturbed land, including privately owned and State land and post-reclamation 
maintenance of remaining structures. 
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9 ESTIMATE OF RECLAMATION AND CLOSURE COSTS  

9.1 Reclamation Cost Estimates and Financial Assurance Adjustment 

The total estimated cost to reclaim the Fort Knox site is $ $96,164,867. Table 9.1 provides a 
breakdown by activity costs comprising the estimate.  Alaska Department of Environmental 
Conservation apportionable amount of financial assurance is $64,028,719 of this amount 
$45,646,859 includes direct costs, mobilization/demobilization and $18,381,860 as indirect 
costs. 

Table 9-1 Reclamation and closure cost estimate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Total Cost    $96,164,867  

DIRECT COSTS   

Waste Rock Dumps   $6,525,813  
Heap Leach   $2,508,837  
Building Demo   $860,795  
Roads & Laydown Yards   $633,307  
North Wetlands Complex and Spillway $2,772,751  
Growth Media Stockpiles $50,675.00  
Pit Safety Berm  $122,849  
Water Management*  $42,417,979  
TSF Earthwork   $4,136,806  
Closure Studies and Reports   $1,177,000  
Pipeline & Powerline Removal   $1,423,918  
Fence Removal   $12,050  
Well Closure*   $526,103  

Post-Closure Monitoring*   $616,193  
Road Maintenance   $538,608  
Pit Water Treatment*   $2,059,504  
TSF Maintenance   $1,052,925  
WSR Maintenance   $518,830  
Pit Rim Warning Signs and Maintenance   $241,307  
Dam Security Gate Install   $11,002  
Mobilization/Demobilization   $349,861  

TOTAL DIRECT COSTS   $68,557,113  
* ADEC portion of the direct costs   
INDIRECT COSTS   
Engineering/Redesign 4.00% $2,742,285  
Contractor Profit & Overhead 15.00% $10,283,567  
Performance Bond 3.00% $2,056,713  

Contract Administration 8.00% $5,484,569  
Contingencies 15.00% $6,855,711  
Insurance Premiums 1.50% $184,909  
TOTAL INDIRECT COSTS 40% $27,607,754  
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Direct costs were calculated using quotes from local contractors, RS Means tables, and Little 
Davis-Bacon wage rates.  These estimates include contractor profit and overhead, 
mobilization and demobilization fees, and contingencies.  We will account for in inflation by 
increasing our financial assurance by the CPI-U for Anchorage of the previous year. 
 
FGMI will reclaim affected land as contemporaneously as practicable. The plan and cost 
estimate provides the ADNR, ADEC and FGMI an opportunity to review and, if necessary, 
modify the reclamation plan as required under provision of the Millsite Lease and Waste 
Management Permit. 
 
Under the provisions of 11 AAC 97.0320.(a), FGMI will file an Annual Activity Report that 
includes the volume of material mined in that year, the total acreage reclaimed in that year, 
and a statement as to whether the reclamation plan is on schedule.  
 
Reclamation plans typically are updated to account for the additional disturbance planned to 
occur during the next five years. However, since during the next five years FGMI will initiate  
all currently planned disturbances, all planned disturbance is included in the cost estimate.  
The cost estimates provided represent life of mine or total reclamation costs for the Fort 
Knox Mine based on current plans for mining. 
 
The reclamation-related financial assurance for the area within the boundaries covered by 
Waste Management  Permit 2006-DB0043 for the purposes of reclamation and post-closure 
monitoring (Figure 1.2) will be held by ADEC, as permitted under 11 AAC 97.400 (3). The 
portion of the financial assurance applicable to the Waste Management permit is estimated 
to be and includes costs for pumping, monitoring, treatment and well decommissioning. The 
reclamation estimate and financial assurance amount will be adjusted every five-years during 
permit renewal or when the operation has a significant change in the Plan of Operations.  
 
Since the various facilities such as the pit, the tailings impoundment, the waste rock dumps, 
and the water supply reservoir have different reclamation requirements, successful 
reclamation will be achieved much more rapidly for some facilities than others.  FGMI will 
seek surety release on an area by area basis annually as successful reclamation is 
completed as required in 11 AAC 97.435. 
 

9.2 Agreement for Funding Post-reclamation Obligations 

FGMI, ADNR and ADF&G have entered into an agreement (Appendix B) for funding post-
reclamation obligations. These obligations include functions that would not have been 
FGMI’s responsibility in absence of the agreement. The agreement calls for the 
establishment of an “Organization” to be utilized for the purpose of determining and financing 
all maintenance obligations reasonably required to be performed after completion of final 
reclamation and post-closure monitoring. The bonding obligation began following the 
issuance of the Dam Safety Certificate of Approval to operate the water supply reservoir 
dam. 
 

 Long Term Maintenance and Repair of TSF and WSR 9.2.1

WHPacific was contracted to produce a report (Appendix F) that identified the tasks that 
would be necessary to consider in developing an estimate of the long term maintenance and 
repair costs for the TSF and WSR dams.  For each task identified they suggested the 
frequency for the task and estimated the cost.  The spread sheets in Appendix F identify the 
tasks, costs and frequency.  Additional costs not addressed by WHPacific include the TSF 
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spillway and inspection costs. The inspection costs are based on recent costs to FGMI for 
these services. 
 
Since the WHPacific costs were prepared in the latter part of 2009, the costs were escalated 
to account for inflation through 2012 using the Anchorage CPI-U, the semi-annual 2013 CPI-
U data will be available in August of 2013. The inflation calculator spreadsheet provided on 
the State of Alaska Department of Labor and Workforce Development website at 
http://laborstats.alaska.gov/cpi/inflationcalc.htm was used to determine the 2012 value of the 
2009 costs provided by WHPacific. 
 
To determine the level of initial funding required ensuring that funds will be available for the 
identified costs in perpetuity, methodology similar to what was done for Red Dog Mine was 
utilized.  The following assumptions were used to arrive at the fund value: 
 

i The State of Alaska can achieve a nominal rate of return of 8% on the invested fund. 
i The long term inflation rate will be 3.5%. 
i The management and treasury fees will be 0.2% 
i The real rate of return will be 4.3%. 
i The NPV was based on 100 years. 

 
Based on these costs, the initial fund required for the TSF is $1,052,925. The initial fund 
required for the WSR is $518,830. 
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ID Task Name Start Finish

1 Milling Ceases Fri 6/30/17 Fri 6/30/17
2 Mining Ceases Thu 12/31/20 Thu 12/31/20
3 Water Quality Standards Achieved Fri 12/29/28 Fri 12/29/28
4 Heap Leach Loading Complete Thu 12/31/20 Thu 12/31/20
5 Water Management Thu 12/31/20 Fri 12/29/28
6 Barge Pond-Mill-Pit Rim Fri 1/1/21 Fri 12/29/28
7 Pit-Mill-Heap Leach Wed 1/1/25 Fri 12/29/28
8 Heap Leach-Mill-Pit Wed 1/1/25 Fri 12/29/28
9 TSF Interceptor System - Barge Pond Thu 12/31/20 Thu 12/28/28

10 Interceptor System TSF Thu 12/31/20 Thu 12/28/28
11 ûóöê úóöõñ þõçðäðçðóè Fri 1/1/21 Tue 9/11/29
12 Leaching with CN Application Fri 1/1/21 Fri 12/30/22
13 Leaching Without Adding CN Fri 12/30/22 Wed 1/1/25
14 Heap Leach Rinsing Wed 1/1/25 Fri 12/29/28
15 Puncture Liner Fri 12/29/28 Sun 1/28/29
16 Grade / Contour Tue 5/1/29 Wed 6/20/29
17 Growth Media Wed 6/20/29 Sat 9/1/29
18 Scarify/Revegetation Sat 9/1/29 Tue 9/11/29
19 Waste Rock Dump Sat 5/1/21 Tue 8/30/22
200 ýöéìóè ÷öèçó øëõï üåíê øóõîöðí þõçðäðçðóè Sat 5/1/21 Wed 9/22/21

211 Grade / Contour Sat 5/1/21 Tue 8/10/21
222 Growth Media Tue 8/10/21 Thu 9/2/21
233 Scarify/Revegetation Thu 9/2/21 Wed 9/22/21
244 Yellow Pup Waste Rock Dump Reclaim

Activities
Tue 8/10/21 Tue 8/30/22

255 Grade / Contour Tue 8/10/21 Sun 6/19/22
266 Growth Media Sun 6/19/22 Fri 7/15/22
277 Scarify/Revegetation Fri 7/15/22 Tue 8/30/22
288 ÷óîî üóõëííðèèðëìðìò Mon 5/3/21 Tue 5/3/39
299 ÷óïïé üóõìîîðééðìíðíòþ üóçöèóêðíò Mon 5/3/21 Tue 5/24/22
300 ÷óïï üóõìîîðééðìíðíò þ úíèóêõóëèìê Tue 5/1/29 Tue 5/22/29
311 ÷óïï üóõìîîðééðìíðíòþ ûóöë ùóöõñ Tue 5/1/29 Fri 6/29/29
322 ÷óïïé üóõìîîðééðìíóô þ ýìîëïðöíõó øìíðèìêðíò Sun 5/1/39 Tue 5/3/39
333 Demolition Sat 7/1/17 Thu 5/3/29
344 Crusher Sat 7/1/17 Sat 7/15/17
355 Belt Conveyor Sat 7/1/17 Tue 7/11/17
366 Seepage Pump House Tue 5/1/29 Wed 5/2/29
377 Fresh Water Pump House Tue 5/1/29 Thu 5/3/29
388 Tailings Barge Tue 5/1/29 Wed 5/2/29
399 Tailings Earthwork Sat 7/1/17 Tue 6/25/19
400 TSF Uplands Sat 7/1/17 Tue 6/25/19
411 Waste Rock Placement Sat 7/1/17 Wed 7/18/18
422 Growth Media Wed 7/18/18 Thu 5/30/19
433 Scarify / Revegetation Thu 5/30/19 Tue 6/25/19
444 TSF Wetlands Wed 5/1/19 Sun 5/26/19
455 Waste Rock Placement Wed 5/1/19 Thu 5/16/19
466 Growth Media Thu 5/16/19 Fri 5/24/19
477 Scarify / Revegetation Fri 5/24/19 Sun 5/26/19
488 Laydown Yard and Road Mon 7/3/17 Tue 7/11/17
499 Growth Media Mon 7/3/17 Wed 7/5/17
500 Scarify/ Revegetated Wed 7/5/17 Tue 7/11/17
511 Pipeline road Fri 4/29/11 Fri 4/29/11
522 Scarify/ Revegetated Fri 4/29/11 Fri 4/29/11
533 Barnes Creek Borrow Sat 7/1/17 Mon 7/3/17
544 Scarify/ Revegetated Sat 7/1/17 Mon 7/3/17
555 Fort Knox Access Road Sat 12/30/28 Sat 1/6/29
566 Growth Media Sat 12/30/28 Sat 1/6/29
577 Scarify/ Revegetated Sat 12/30/28 Thu 1/4/29
588 Phase 7 Haul Road and Dewatering Access

Roads
Tue 8/30/22 Wed 1/3/29

599 Growth Media Tue 8/30/22 Wed 9/7/22
600 Scarify / Revegetation Wed 9/7/22 Mon 9/12/22
611 Heap Leach Haul Road Sat 12/30/28 Wed 1/3/29
622 Growth Media Sat 12/30/28 Mon 1/1/29
633 Scarify / Revegetation Mon 1/1/29 Wed 1/3/29
644 Dewatering, Borrow Access, PCC Well Access

Roads
Fri 1/1/21 Sat 1/2/21

655 Scarify / Revegetation Fri 1/1/21 Sat 1/2/21
666 Gil Causeway Tue 5/1/29 Thu 7/19/29
677 Culvert Excavation Tue 5/1/29 Sun 5/20/29
688 Breach Causeway Mon 5/21/29 Thu 7/19/29
699 Post Reclamation Monitoring Sat 12/30/28 Fri 12/31/38
700 Tailings Spillway Construction Project Wed 6/5/24 Fri 12/29/28
711 Power line and Water Pipeline removal Tue 5/1/29 Mon 5/27/30
722 Fish Creek Wetlands Sat 7/1/17 Fri 8/23/19

June 30, 20172 Milling Ceases
December 31, 2020 Mining Ceasesa

Decembere 29, 2028 Water Quality Standards Achieved
December 31, 2020 Heap Leach Loading Completeo

Water Managementa
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Appendix B – Agreement for Funding Post-
Reclamation Obligations 

 

  





























































 

 

 

 

 

 

Appendix C – Surface and Mineral Land 
Descriptions and Claims Maps 

 

  





























 

 

APPENDIX D 
 

Gil Causeway Reclamation Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















 

 

 

 

 

 

Appendix E – TSF Spillway Concept Design 
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This calculation describes the hydrology design for the Tailings Storage Facility (TSF) spillway. The 
TSF is designed to be a no-discharge facility during the operational life of the mine. Current closure 
plans for the site indicate that the spillway will be constructed after heap leach activities cease and the
heap leach facility has been reclaimed.

The design of the spillway has been developed from final tailings deposition drawings provided by 
Knight Piesold on December 1, 2010, shown in Figure A.1.

OBJECTIVES:

The design of the spillway isis intended to provide a feasibility level design that is suitable for the Fort 
Knox mine reclamation plan and can be used as a basis for bond assurance calculations.  The final pool 
geometry, embankment height and downstream topography are expected to change during the course of 
mine operations and final design must be re-evaluated at closure and detailed design engineering 
developed at that time.

The spillway is expected to optimize a number of objectives without compromising dam safety. The 
optimization of these objectives is reflective of closure design goals as well. Key objectives are listed 
below:

Pass the design storm below the dam seal zone with adequate freeboard,
Prevent erosion of the spillway and associated conveyance channels while routing the design 
storm over the embankment and abutments,
Minimize the volume of water retained behind the dam during normal conditions to reduce the 
consequences of dam failure,
Reduce construction costs associated with earthworks and erosion protection in the spillway and 
outlet channels,
Provide a spillway structure that will not require frequent and intensive maintenance,
Maximize the surface area of the pool to protect and stabilize the surface of the tailings, and
Maximize the pool perimeter to provide areas suitable for wetlands development.

APPROACH:

The design of the spillway was performed using hydraulic modeling tools with inputs developed from the
current and anticipated conditions at the mine.  The anticipated final deposition plan of the tailings 
embankment and proposed spillway structures were used to construct a simulation in ëíöôò ðÓçÙÛÞÛãáè

ûðôóðõõîóðô üõðìõîêí úëöîïòïôó÷ ùïöõòóðô øëíìõñ ýúûüüðïíýû ìâå Úåêß äÞÛÔØ ÛÖ×ÚÖ× éÓ ×âáØ ÝÛçåÞ
ÔåÙå ÖØåç ×Û çå×åÙÝáÜå ×âå âÓçÙêÖÞáè ÚåÙäÛÙÝêÜèå Ûä ØÚáÞÞÔêÓ êÜç ÕêÙáÛÖØ èâêÜÜåÞØ êÜç åÙÛØáÛÜ

ÚÙÛ×åè×áÛÜØ ØÚåèáäáåç éÓ ×âå çåØáãÜû ö çáØèÖØØáÛÜ Ûä ×âå áÜçáÕáçÖêÞ Ýå×âÛçØ ÖØåç áØ ÚÙåØåÜ×åç áÜ ×âå

èêÞèÖÞê×áÛÜØ Øåè×áÛÜ éåÞÛÔû

The cross connection channel between the South Tailings pond and North Tailings pond (Figure 1) was 
assumed to be a flat channel that would allow bi-direction flow.   In the model, the cross connection 
channel will act as a normal broad crested weir when the stage in the South Tailings pool is higher than 
that in the North.  When the reverse is true, there will be backflow through the spillway, which is not 
supported by the HEC-HMS model.  This behavior was simulated in the HEC-HMS by recording the flow 
from the North Tailings pool through an auxiliary spillway to a sink element and providing a matching 
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inflow to the South Tailings pool from a source element, thus preventing a circular loop in the flow 
schematic while simulating the bi-directional flow of the connection channel.

Simulating the behavior of the spillway flow from the South to the North required the stage of the North 
Tailings pool to act as the tailwater for discharge from the South, while the stage of the South Tailings 
pool was required to act as the tailwater for the auxiliary discharge from the North.  The model was 
iteratively run while recording the stages of the both tailings pools and the outflow from the auxiliary 
spillway.  These recordings were used as input to determine the spillway flows for the next iteration.  The
process was repeated until there was no discernable change in the water surface elevations between 
iterations.

The rockfill jetty separating the North TSF pool from the Barge pool will be breached at the time of the
spillway development.  The Jetty will be breached to allow storm flows to pass unimpeded from the 
North TSF pool through the Barge pond to the spillway. A simulation incorporating the Barge Jetty 
breach with tailwater impacts was incorporated into the HEC-HMS, but with a 70 foot wide spillway the
elevation drop across the jetty was found to be negligible and the two ponds were combined with no 
discernable change in the performance of the primary spillway.

The spillway is designeed to convey the peak flow resulting from design storm event with a maximum 
water surface elevation below the dam seal zone (elevation 1540 ft), assuming that the TSF reservoir is 
full to one foot above spillway invert elevation at the time of the storm event to account for blockage
from ice, snow, or other debris

ASSUMPTIONS:
100-year, 24-hour rainfall event equals 3.6 inches (Halepaska 1992b).

PMP, 24-hour rainfall event equals 11.2 inches as shown on Figure A-2 (Miller 1963).  The

Design IDF curve was increased by 25% (to 14.0 inches) to account for the use of the SCS unit 

hydrograph method, which was developed using smaller storm events (USACE 1991).

SCS Type I rainfall synthetic distribution as shown on Figure A-3 (USSCS 1986).

SCS Curve Number (CN) = 70 for undisturbed woods in good condition and HSG B, CN = 65 for 

brush, forbs and grass in good condition HSG C, and CN = 100 for open water (Haan 1994).

Initial Abstraction = 1 inch (Dames & Moore 1991).

ïêÝÝáÝãÏØ íÜÖãâÝåØØ ýÝü ó ùúùöù for riprap channel lining.

The water elevation in the North Tailings pond is full to the spillway elevation plus one foot of 

impounded water due to potential for spillway blockage caused by ice or debris (one foot of 

impounded water above spillway elevation at the time of the design storm).

Water elevation in the pit lake was set to 1620 ftft.

Water elevation in the South Tailings pond is set to equal the elevation in the North tailings pond.

A constant spring melt flow of 16 cfs is entering the impoundment.
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CALCULATIONS: 
ìâå Úåêß äÞÛÔ ÙåØÖÞ×áÜã äÙÛÝ ×âå óåØáãÜ Ø×ÛÙÝ åÕåÜ× ÔêØ èêÞèÖÞê×åç ÖØáÜã ×âå ú÷üáÜèâ êçàÖØ×åç îïî

åÕåÜ× ÔêØ ÝÛçåÞåç ÖØáÜã ×âå ëíöôò ðÓçÙÛÞÛãáè òÜãáÜååÙáÜã ôõðìõîêí ðÓçÙÛÞÛãáè ïÛçåÞáÜã íÓØ×åÝ
þðòôüðïíý èÛÝÚÖ×åÙ ÚÙÛãÙêÝû õêØáÜØ ÔåÙå çåÞáÜåê×åç Ôá×âáÜ ×âå Øá×å êØ ØâÛÔÜ ÛÜ ñáãÖÙå öûúû

ìâå îïî Ø×ÛÙÝ åÕåÜ× ÔêØ ÙÛÖ×åç ×âÙÛÖãâ ×âå Ôê×åÙØâåç ØÖéüéêØáÜØ ÖØáÜã ×âå ÖÜá× âÓçÙÛãÙêÚâ Ýå×âÛç êÜç
ïÖØßáÜãÖÝüôÖÜãå ÙÛÖ×áÜãû Time of concentration (TC) was estimated by adding the travel time along 
the hydraulic length for sheet and shallow concentrated flow to the travel time for portions of the 
hydraulic length dominated by channel flow.   The channel flow length was estimated by applying 
ïêÝÝáÝãÏØ åÚÖê×áÜÝû Ôâáßå ×âå ×ÙêÕåß ×áÞå äÜÙ Øâåå× êÝç ØâêßßÜÔ èÜÝèåÝ×Ùê×åç äßÜÔ ÔêØ åØ×áÞê×åç éÒ

multiplying flow length by calculated flow velocity using the TR-55 method (USDA 1986).  Lag time 
(TL) was calculated as 0.6 times TC.  
 
Basin areas, lag time, and curve numbers (CNs) were entered into HEC-HMS modeling software version 
3.4 (USACE 2009) and routed to calculate the peak flow, volume, and water surface elevation for the site 
facilities.  The model was used to predict the attenuation of the design storm through the tailings pool and 
predict peak flow, elevations and storage in the TSF during the design storm event. 
 
Peak flows from the HEC-HMS model were input into a spreadsheet that evaluated hydraulic parameters 
using ManningÏs equation for normal flow, reporting flow velocity, flow depth, wave run up, shear stress 
and available freeboard for each channel in the design. 
 
As described above, an iterative approach was needed to simulate the tailwater and backflow behavior 
exhibited by the cross connection channel between the South and North Tailings ponds.  The cross 
connection channel had the net effect of increasing the attenuation of the storm surge in the North 
Tailings pool by utilizing storage in the South Tailings pond during the peak storage period in the North 
Tailings pool.  When evaluating the cross connection channels for erosion protection, flow depth in the 
channels was determined from the tailwater elevation less the spillway invert, instead of Mannings 
equation as the channels have no slope. 
 
Riprap erosion protection was developed using two methods, Design of Rock Chutes (Robinson 1998) for 
steep channels (>2% but less than 40%) and USACE mild method (USACE, 1994) for mild channels 
(<2%). 
 
A steep downchute is required to pass the peak flow down the north abutment with minimum construction 
effort.  A USBR Type IX baffled downchute was chosen to achieve the maximum elevation drop while 
preventing extremely high velocity flows and necessarily large hydraulic jump structures associated with 
smooth downchutes (FHWA, 2006). 
 
Input and output from the HEC-HMS model are presented in Tables A.1, A.2 and A.3 and Attachment A.  
Hydraulic analysis is presented in Tables A.4, A.5 A.6 and A.7 with key hydraulic parameters presented 
in Attachment B. 
 
REFERENCES: 
 
Dames and Moore.  1991. Ft. Knox Gold Mine Baseline Water Resource Evaluation Report   
 



Subject Ft Knox   Made by DPH  Job 2903.2 

Spillway Design   Checked by  Date 3/14/2011 

Hydrologic & Hydraulics  Approved by  Sheet 4 of ÷ 

 

îêãå ÷

FEMA. 2004. Federal Guidelines for Dam Safety ý Selecting and accommodating inflow design floods 
for dams. April 2004. 

 
FHWA, 2006. Hydraulic Design of Energy Dissipators for Culverts and Channels, Hydraulic 

Engineering Circular Number 14, 3rd Ed. Nov. 14, 2006.  
 
Haan C.T., B. J. Barfield, and J.C. Hayes. 1994. Design hydrology and sedimentology for small 

catchments. San Diego CA : Academic Press Inc. 
 
Halepaska, John C. and Associates, 1992a. Summary of Preliminary Operational Study Runs for a 

Surface Water Storage Facility to Meet the Ft. Knox Project Water Demand  March 1992. 
 
HEC-HMS Hydrologic Modeling System [computer software] August 2009  US Army Corps of 

Engineers Version 3.4. 
 
Knight Piesold. 1994.  Fort Knox Project Design of Tailing Storage Facility and Water Reservoir (Design 

Submittal No. 3) February 7,1994.  Denver, CO. 
 
Knight Piesold. 2010.  Fort Knox Tailing Storage Facility Expansion (Anticipated Tailings Beach 

Configuration at Expanded Capacity) December 1, 2010.  Denver, CO. 
 
ïáßßåÙû ðúñú øôõ÷ú ÑîÙÜéêéßå ïêÓáÞÖÞ îÙåèáÛá×ê×áÜÝ êÝç ÙêáÝäêßß-äÙåÚÖåÝèÒ çê×ê äÜÙ òßêØàêûÐ ýëúìú

Department of Commerce Technical Paper 47) Washington D.C. : U.S. Weather Bureau. 
 
Robinson, 1998.  Rock Chutes on Slopes between 2 and 40%.  K.M. Robinson, K.C. Kadavy, C.E. Rice.  

Presented at July 1998 ASAE Annual International Meeting, Paper No. 982136. 
 
U.S. Army Corps of Engineers (USACE). 1994. Engineering and Design ý Hydraulic Design of Flood 

Control Channels. EM 1110-2-1601. June 30, 1994. 
 
U.S. Army Corps of Engineers (USACE). 1998. Engineering and Design ý Runoff from Snowmelt. EM 

1110-2-1406, March 31, 1998. USACE. 
 
U.S. Army Corps of Engineers (USACE). 2001. Inflow Design Floods for Dams and Reservoirs.  

ER1110-8-2(FR), March 1, 2004. USACE.    
 
U.S. Army Corps of Engineers (USACE). 2004. Engineering and Design - General Design and 

Construction Considerations for Earth and Rock-Fill Dams. EM 1110-2-2300, July 30, 2004. 
USACE. 

 
U.S. Bureau of Reclamation (USBR).  1977.  Design of small dams 2nd ed. Washington D.C. : United 

States Government Printing Office.  
 
U.S. Soil Conservation Service (USSCS). 1986. Urban hydrology for small watersheds, 2nd edition 

(USSCS Technical Release Number 55). Washington D.C.: United States Department of 
Agriculture. 

 



TABLE A.1
BASIN SUMMARY TABLE

Date: 3/14/11
PROJECT NO.: By: DPH

Chkd:
DESIGN STORM:  1.25xPMP -YEAR RECURRENCE INTERVAL Apprvd:

STORM DURATION
2-YEAR 
DEPTH

1.25xPMP -YEAR 
DEPTH (mm)

(hours) (in) (in)
24 1.13 14.00 PMP Imperial

CN = 70 CN = 65 CN = 65 CN = 100

AREA Undisturbed woods
Reveg'd 
Facility

Reveg'd 
Tailings Open Water

Unit Runoff 
Q

Runoff 
Volume 

(ac) (ac) (ac) (ac) (ac) (in) (ac-ft)
Pit Watershed 866.92 423.45 112.58 330.89 CN = 81 2.38 11.50 831.07
S TSF PearlCrk 1356.53 423.81 313.30 378.25 241.17 CN = 73 3.74 0.28 0.38
N TSF FishCrk 1405.84 420.13 651.33 283.65 50.73 CN = 68 4.76 0.94 1.31
N TSF BarnesCrk 888.16 570.38 84.16 199.06 34.56 CN = 70 4.37 0.66 0.58
Barge Pond Basin 170.10 141.81 28.30 CN = 75 3.34 0.11 0.02
Heap Leach 313.62 0.00 313.62 CN = 65 5.38 1.44 0.45
Spillway Exit Basin 41.81 41.81 CN = 70 4.29 0.60 0.02
Baffle Chute Basin 37.10 37.10 CN = 70 4.29 0.60 0.02
Baffle Exit Basin 71.96 71.96 CN = 70 4.29 0.60 0.04

Total:  5152.03 833.91

S = 
1000/CN-10

Storm 
Distribution Model Units

Fairbanks Gold Mining Inc. Fort Knox Mine
Spillway Design 

2903

SUBBASIN ID

Composite 
SCS Curve 

No.
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TABLE A.2
BASIN TIME OF CONCENTRATION CALCULATIONS

Fairbanks Gold Mining Inc. Fort Knox Mine Date: 3/14/11
Spillway Design By: DPH

PROJECT NO.: 2903 Chkd:
Apprvd:

Basin Area

Total 
Lag 

(0.6*Tc) 

Total 
Travel 
Time Length Slope 

Typical Hydraulic 
Radius

(Channel Only)
Travel 
Time Length Slope 

Typical Hydraulic 
Radius

(Channel Only)
Travel 
Time

(sq mi) (min) (min) (ft) (ft/ft) (ft) (min) (ft) (ft/ft) (ft) (min)
Pit Watershed 1.354559 81 44.2 74 Sheet 200 0.065 J Heavy Woods 68.37 Shallow 1968 0.172 U Unpaved 4.90
S TSF PearlCrk 2.119578 73 41.7 70 Sheet 200 0.087 J Heavy Woods 60.84 Shallow 1610 0.194 U Unpaved 3.78
N TSF FishCrk 2.196625 68 36.2 60 Sheet 200 0.180 J Heavy Woods 45.49 Shallow 2180 0.250 U Unpaved 4.50
N TSF BarnesCrk 1.387744 70 39.4 66 Sheet 200 0.190 J Heavy Woods 44.51 Shallow 1210 0.240 U Unpaved 2.55
Barge Pond Basin 0.265781 75 32.1 53 Sheet 200 0.140 J Heavy Woods 50.30 Shallow 1455 0.300 U Unpaved 2.74
Heap Leach 0.490031 65 24.8 41 Sheet 300 0.050 H Range 24.55 Shallow 180 0.050 U Unpaved 0.83
Spillway Exit Basin 0.065328 70 28.1 47 Sheet 200 0.218 J Heavy Woods 42.13 Shallow 1734 0.218 U Unpaved 3.84
Baffle Chute Basin 0.0580 70 30.9 52 Sheet 200 0.180 J Heavy Woods 45.49 Shallow 2475 0.180 U Unpaved 6.03
Baffle Exit Basin 0.1124 70 28.9 48 Sheet 200 0.226 J Heavy Woods 41.53 Shallow 1666 0.226 U Unpaved 3.62

Notes:
(1)

SUBBASIN ID
Composite 

Curve Number
Type of 

Flow Roughness Condition(1)

Flow Segment 1 Flow Segment 2

Refer to Attachment B for Flow calculations, 
Roughness Condition descriptions and Tc 
Coefficients

Type of 
Flow Roughness Condition(1)
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TABLE A.2
BASIN TIME OF CONCENTRATION CALCULATIONS

Fairbanks Gold Mining Inc. Fort Knox Mine
Spillway Design 

PROJECT NO.: 2903

Basin Area

Total 
Lag 

(0.6*Tc) 

Total 
Travel 
Time

(sq mi) (min) (min)
Pit Watershed 1.354559 81 44.2 74
S TSF PearlCrk 2.119578 73 41.7 70
N TSF FishCrk 2.196625 68 36.2 60
N TSF BarnesCrk 1.387744 70 39.4 66
Barge Pond Basin 0.265781 75 32.1 53
Heap Leach 0.490031 65 24.8 41
Spillway Exit Basin 0.065328 70 28.1 47
Baffle Chute Basin 0.0580 70 30.9 52
Baffle Exit Basin 0.1124 70 28.9 48

Notes:
(1)

SUBBASIN ID
Composite 

Curve Number

Refer to Attachment B for Flow calculations, 
Roughness Condition descriptions and Tc 
Coefficients

Date: 3/14/11
By: DPH

Chkd:
Apprvd:

Length Slope 

Typical Hydraulic 
Radius

(Channel Only)
Travel 
Time Length Slope 

Typical Hydraulic 
Radius

(Channel Only)
Travel 
Time

(ft) (ft/ft) (ft) (min) (ft) (ft/ft) (ft) (min)
Channel 440 0.150 G Grass-lined 1.00 0.45
Channel 3190 0.050 G Grass-lined 2.00 3.53 Channel 1535 0.250 R Riprap 1.00 1.38
Channel 4700 0.015 G Grass-lined 2.00 9.49 Channel 865 0.250 R Riprap 1.00 0.78
Channel 4450 0.004 G Grass-lined 2.00 16.41 Channel 2450 0.250 R Riprap 1.00 2.20
Channel 615 0.280 G Grass-lined 1.00 0.46
Shallow 800 0.250 U Unpaved 1.65 Channel 3250 0.020 G Grass-lined 0.50 14.32
Channel 585 0.057 R Riprap 1.50 0.84

Channel 900 0.010 R Riprap 1.50 3.08

Type of 
Flow Roughness Condition(1)

Flow Segment 3 Flow Segment 4

Type of 
Flow Roughness Condition(1)
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TABLE A.2
BASIN TIME OF CONCENTRATION CALCULATIONS

Fairbanks Gold Mining Inc. Fort Knox Mine
Spillway Design 

PROJECT NO.: 2903

Basin Area

Total 
Lag 

(0.6*Tc) 

Total 
Travel 
Time

(sq mi) (min) (min)
Pit Watershed 1.354559 81 44.2 74
S TSF PearlCrk 2.119578 73 41.7 70
N TSF FishCrk 2.196625 68 36.2 60
N TSF BarnesCrk 1.387744 70 39.4 66
Barge Pond Basin 0.265781 75 32.1 53
Heap Leach 0.490031 65 24.8 41
Spillway Exit Basin 0.065328 70 28.1 47
Baffle Chute Basin 0.0580 70 30.9 52
Baffle Exit Basin 0.1124 70 28.9 48

Notes:
(1)

SUBBASIN ID
Composite 

Curve Number

Refer to Attachment B for Flow calculations, 
Roughness Condition descriptions and Tc 
Coefficients

Date: 3/14/11
By: DPH

Chkd:
Apprvd:

Length Slope 

Typical Hydraulic 
Radius

(Channel Only)
Travel 
Time Length Slope 

Typical Hydraulic 
Radius

(Channel Only) Travel Time
(ft) (ft/ft) (ft) (min) (ft) (ft/ft) (ft) (min)

Channel 2475 0.250 R Riprap 1.00 2.22

Flow Segment 5

Roughness Condition(1)
Type of 

Flow

Flow Segment 6

Type of 
Flow Roughness Condition(1)
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TABLE A.3
FLOW RESULTS FROM HEC-HMS

Fairbanks Gold Mining Inc. Fort Knox Mine
Spillway Design Date: 3/14/11

PROJECT NO.: 2903 By: DPH
Chkd:

òõ÷üòðì ü òÓäØÚÝÚáßå éèÖãØ×àãä ðÚäãÝ ìßÜÕÝèÖßÚÛ ìÕÜÜèØÓ íãÙÚØÖ

ðÚäãÝ öã×åØßÙÖßÚÛú Basin: TSF Nov30 Dep Mar2011 update & Met: PMP * 1.25 & Control: Control 1
øè×ßÛ ðÚäãÝú TSF Nov30 Dep Mar2011 update
ðãÖãÚØÚÝÚßå ðÚäãÝú PMP * 1.25
÷ÚÛÖØÚÝ ìÙãå×ú Control 1
ìÖèØÖ Úâ íÕÛú 31Dec2004, 24:00
õÛä Úâ íÕÛú 02Jan2005, 24:00
÷ÚÜÙÕÖã ëßÜãú 02Jan2005, 24:00

óÝÚçèÝ ðÚäãÝ ìßÜÕÝèÖßÚÛ ìÕÜÜèØÓ ëèçÝã

òÓäØÚÝÚáßå öØèßÛèáã ùØãè îãèÞ öß×åàèØáã ëßÜã Úâ ïÕÖâÝÚÔ êÚÝÕÜã îãèÞ ñÛâÝÚÔ ëßÜã Úâ îãèÞ ìÖèáã îãèÞ êÚÝÕÜã

õÝãÜãÛÖ þðñûý þ÷ôìý îãèÞ ïÕÖâÝÚÔ þù÷íõüôëý þ÷ôìý îãèÞ ñÛâÝÚÔ þôëý þù÷íõüôëý
Baffle Chute Basin 0.058 126.12 01Jan2005, 10:24 30.24
Baffle Exit 8.05005 1,422.09 01Jan2005, 13:06 2,516.72
Baffle Exit Basin 0.1124 252.44 01Jan2005, 10:24 58.61
Baffle Outlet 7.93765 1,378.54 01Jan2005, 13:18 2,458.11
Barge Pond Basin 0.26578 605.12 01Jan2005, 10:24 146.67
Bottom of Baffle 7.93765 1,378.58 01Jan2005, 13:12 2,458.65
Heap Leach 0.49003 1,109.91 01Jan2005, 10:18 240.25
Junction-2 3.55118 4,256.89 01Jan2005, 10:30 1,118.21
N TSF BarnesCrk 1.38774 2,631.47 01Jan2005, 10:36 723.61
N TSF FishCrk 2.19662 4,256.89 01Jan2005, 10:30 1,118.21
N TSF Pool 7.81432 1,332.76 01Jan2005, 13:30 2,394.81 8,218.20 01Jan2005, 10:36 1,535.93 1,744.34
Over BarnesCrk TSF 1.87778 3,529.39 01Jan2005, 10:42 963.74
Over TSF FishCrk 3.55118 4,159.64 01Jan2005, 10:36 1,118.12
Pit 1.35456 0 31Dec2004, 24:00 0 2,775.62 01Jan2005, 10:36 1,620.17 186,384.34
Pit-TSF 3.55118 4,206.66 01Jan2005, 10:30 1,118.22
Pit Watershed 1.35456 2,775.62 01Jan2005, 10:36 795.6
Return from N 0 380.75 01Jan2005, 13:30 277.27
Return to S TSF 0 380.79 01Jan2005, 13:30 280.73
Sink-1 0 380.79 01Jan2005, 13:30 280.73
Sink-2 8.05005 1,422.09 01Jan2005, 13:06 2,516.72
Spillway Exit Basin 0.06533 148.06 01Jan2005, 10:24 34.06
Spring Breakup 0 16 31Dec2004, 24:00 63.47
S TSF PearlCrk 2.11958 4,075.99 01Jan2005, 10:36 1,144.07
S TSF Pool 2.11958 298.87 02Jan2005, 02:42 556.7 4,255.34 01Jan2005, 10:36 1,535.21 4,655.76
Top of Baffle 7.87965 1,356.54 01Jan2005, 13:24 2,428.40
TSFSpillway1 7.81432 1,332.74 01Jan2005, 13:30 2,394.34
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Table A.4
Channel Hydraulic Calculations

Fairbanks Gold Mining Inc. Fort Knox Mine Date: 3/14/11
Spillway Design By: DPH

PROJ NO.: 2903 Chkd:
Apprvd:

Q1.25xPMP
from 

HEC-HMS
Channel 
Length

Bed 
Slope

Left 
Side 

Slope

Right 
Side 

Slope
Bottom 
Width 

Maximum 
Channel 
Depth

Channel 
Curvature 

Radius
(cfs) (ft) (ft/ft) (H:1V) (H:1V) (ft) (ft) (ft)

Spillway Approach (Jetty Cut) 1332.76 N TSF Pool 82 0.001 2.5 2.5 70.0 15.0 0 USACE Mild R Riprap 0.040 0.035
Spillway (Rock Cut) 1332.76 N TSF Pool 571 0.005 2.5 2.5 35.0 8.0 0 USACE Mild R Riprap 0.040 0.035
Spillway Exit Reach 1 1332.74 TSFSpillway1 723 0.053 2.5 2.5 25.0 6.0 800 Robinson R Riprap 0.040 0.035
Spillway Exit Reach 2 1356.54 Top of Baffle 333 0.053 2.5 2.5 25.0 6.0 700 Robinson R Riprap 0.040 0.035
Downchute Approach Side Spill 1356.54 Top of Baffle 50 0.001 2.5 2.5 25.0 10.0 0 USACE Mild R Riprap 0.040 0.035

Downchute Exit Reach 1 1422.09 Baffle Exit 522 0.014 2.5 2.5 25.0 6.0 0 USACE Mild R Riprap 0.040 0.035
Downchute Exit Reach 2 1422.09 Baffle Exit 509 0.010 2.5 2.5 25.0 6.0 175 USACE Mild R Riprap 0.040 0.035

Downchute 1356.54 Top of Baffle 270 0.090 4.0 4.0 30.0 6.0 0 Robinson R Riprap 0.040 0.035

TSF Connection Channel (S to N) 298.87 S TSF Pool 1200 0.000 3.0 3.0 10.0 15.0 0 USACE Mild R Riprap 0.040 0.035
TSF Connection Channel (N to S) 380.79 Return to S TSF 1200 0.000 3.0 3.0 10.0 15.0 0 USACE Mild R Riprap 0.040 0.035

Barge Pool Connection 1332.76 N TSF Pool 100 0.000 3.0 3.0 70.0 15.0 0 USACE Mild R Riprap 0.040 0.035

Reach Designation
Design Channel 

Lining

Mannings 'n' 
for Capacity 

(Depth 
Calculation)

Mannings 'n' 
for Stability 

(Velocity 
Calculation)

Riprap 
Calculation 

Methodology

Channel Roughness ParametersChannel Design Geometry

HEC HMS
Element ID

for Q
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Table A.4
Channel Hydraulic Calculations

Spillway Approach (Jetty Cut)
Spillway (Rock Cut)
Spillway Exit Reach 1
Spillway Exit Reach 2
Downchute Approach Side Spill

Downchute Exit Reach 1
Downchute Exit Reach 2

Downchute

TSF Connection Channel (S to N)
TSF Connection Channel (N to S)

Barge Pool Connection

Reach Designation

Fairbanks Gold Mining Inc. Fort Knox Mine Date: 3/14/2011
Spillway Design By: DPH

PROJ NO.: 2903 Chkd:
Apprvd:

Maximum 
Velocity

(3)Maximum 
Normal Flow 

Depth

Wave Runup 
at Channel 

Bends

Normal 
Depth Shear 

Stress
Top Width 
of Channel

Top Width 
of Flow

Flow Width 
at Median 

Depth

Calculated 
Nominal 

Riprap Size 
D50

Hydraulic 
Jump 

Conjugate 
Depth

Minimum 
Hydraulic 

Jump 
Length

(ft/sec) (ft) (ft) (lbs/sq ft) (ft) (ft) (ft) (in) (ft) (ft)

3.4 5.1 0.30 0.00 0.3 9.9 145.0 95.7 82.8 See Calc 6
6.8 4.6 0.64 0.00 1.4 3.4 75.0 58.2 46.6 See Calc 6
16.1 2.8 1.93 0.25 9.4 2.9 55.0 39.1 32.1 See Calc 18
16.2 2.8 1.94 0.29 9.5 2.9 55.0 39.2 32.1 See Calc 18
4.0 8.2 0.30 0.00 0.5 1.8 75.0 66.1 45.6 See Calc 6

10.4 4.2 1.04 0.00 3.7 1.8 55.0 46.2 35.6 See Calc 10
9.2 4.6 0.89 0.19 2.9 1.2 55.0 48.2 36.6 See Calc 10

17.7 2.2 2.43 0.00 12.2 3.8 78.0 47.3 38.7 See Calc 24 3.90 19.0

3.0 4.29 0.32 0.00 0.0 10.7 100.0 35.7 22.9 See Calc 6
3.8 4.36 0.40 0.00 0.0 10.6 100.0 36.1 23.1 See Calc 6

2.7 5.69 0.22 0.00 0.0 9.3 160.0 104.1 87.1 See Calc 6

(1) < Vel. Head indicates that the remaining freeboard is less than 1/2 the velocity head (V2/2g)
suggesting water may splash out.
< 1ft indicates freeboard is less than recommended value

(2) Unstable V indicates that calcuated velocities exceeds the recommended maximum
See Calc - refer to appropriate Riprap sizing calculation

(3) Normal flow depths for connection channels taken from corresponding tailwater elevation less
spillway invert instead of Mannings equation.

(1)Available FreeboardFroud 
Number (ft)

Hydraulic Calculations

(2)Channel is 
Stable?

Channel Evaluations
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Table A.4
Channel Hydraulic Calculations

Spillway Approach (Jetty Cut)
Spillway (Rock Cut)
Spillway Exit Reach 1
Spillway Exit Reach 2
Downchute Approach Side Spill

Downchute Exit Reach 1
Downchute Exit Reach 2

Downchute

TSF Connection Channel (S to N)
TSF Connection Channel (N to S)

Barge Pool Connection

Reach Designation

Fairbanks Gold Mining Inc. Fort Knox Mine Date: 3/14/2011
Spillway Design By: DPH

PROJ NO.: 2903 Chkd:
Apprvd:

Channel 
Surface 

Perimeter 
(per unit 
length)

Channel 
Bank Full 
Volume

Channel 
Surface 

Area

Minimum 
Riprap 

Thickness
(1.5 x D50)

Riprap 
Volume

Filter 
Thickness

(ft) (cy) (ac) (ft) (cy) (in)

150.8 132,225 0.28 0.8 343 Fabric
78.1 251,240 1.02 0.8 1,238 Fabric
57.3 173,448 0.95 2.3 3,452 Fabric
57.3 79,848 0.44 2.3 1,589 Fabric
78.9 25,000 0.09 0.8 110 Fabric

57.3 125,304 0.69 1.3 1,385 Fabric
57.3 122,160 0.67 1.3 1,351 Fabric

79.5 87,480 0.49 3.0 2,384 Fabric

104.9 990,000 2.89 0.8 3,496 Fabric
104.9 990,000 2.89 0.8 3,496 Fabric

164.9 172,500 0.38 0.8 458 Fabric

Recommended 
Riprap Filter

Channel Quantities
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Table A.5a
Robinson Method Riprap Size Calculation

Fairbanks Gold Mining Inc. Fort Knox Mine Date: 3/14/11
Spillway Design By: DPH
PROJECT NO.: 2903 Chkd:

Apprvd:

Design 
Flow Q 

Unit Width 
Flow q

Calculated 
Particle Size 

D50 

(2)

Calculated 
Riprap Size 

D50

Nominal 
Riprap 

Size D50
(cms) (cms/m) (mm) (in) (in)

Spillway Exit Reach 1 37.733 1.25 4.828 340 1.20 16.09 18
Spillway Exit Reach 2 38.407 1.25 4.904 343 1.20 16.22 18
Downchute 38.407 1.25 4.074 471 1.20 22.25 24

Design of Rock Chutes (ASAE Paper No. 982136 7/98)
Determine unit flow at incipient motion for rock particle size
(1) Unit flow rate is Q/ median width, adjusted by a flow concentration factor of

1.25   (USACE steep riprap method recommends a factor of 1.25)
(2) Bed Slope < 10%, q = 9.76e-7 D50

1.89 S-1.50

    10%<= Bed Slope <= 40%, q = 8.07e-6 D50
1.89 S-0.58

1.2 Factor of Safety over incipient motion

Robinson Design of Rock Chutes
Riprap Calculations for Steep Riprap (Bed Slopes >2% but <40%)

Reach Designation

Flow 
Concentration 

Factor
Factor of 

Safety
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Table A.5b
U.S. Corps of Engineers (mild) Method Riprap Size Calculation

Fairbanks Gold Mining Inc. Fort Knox Mine Date: 3/14/11
Spillway Design By: DPH
PROJECT NO.: 2903 Chkd:

Apprvd:

Reach Designation

Design 
Flow

Q

Normal
Flow Depth 

d

Depth 
Averaged
Velocity

V

Calculated
Particle Size

D300

Riprap Size 
D500

Nominal
Riprap Size 

D500
(cfs) (ft) (fps) (ft) (in) (in)

Spillway Approach (Jetty Cut) 1332.8 5.13 3.42 1.00 0.95 0.04 0.56 6
Spillway (Rock Cut) 1332.8 4.64 6.77 1.00 0.95 0.20 3.14 6
Downchute Approach Side Spill 1356.5 8.23 3.99 1.00 0.95 0.05 0.73 6
Downchute Exit Reach 1 1422.1 4.23 10.37 1.00 0.95 0.60 9.34 10
Downchute Exit Reach 2 1422.1 4.63 9.22 1.39 0.95 0.60 9.42 10
TSF Connection Channel (S to N) 298.9 4.29 3.05 1.00 0.97 0.03 0.42 6
TSF Connection Channel (N to S) 380.8 4.36 3.79 1.00 0.97 0.05 0.72 6
Barge Pool Connection 1332.8 5.69 2.69 1.00 0.97 0.02 0.29 6

Note: Normal flow depths for connection channels taken from corresponding tailwater elevation less
spillway invert instead of channel flow calculations

USACE Paper EM 1110-2-1601, 6/30/94

Inputs below as determined in EM 1110-2-1601, 6/30/94
1.1 Sf: Minimum safety factor of 1.1 for moderate debris impact
0.3 Cs: Value of 0.30 for angular rock
165 : Density of solids (pcf)
2.2 Cg: Gradation Coefficient (D855/DD155)
1.5 T:: Riprap Thickness (x D500)

1.000 CT: Correction for thickness > 1.5 * D500

Note: A CV of 1.25 should be used downstream of concrete channels due to the
difference in velocity profiles
CV = 1.283 - 0.2 log(Radius/Median Flow Width) outside of bends

Riprap D50 determined as recommended in EM 1110-2-1601, 6/30/94

USACE Method
Riprap Calculations for Mild Riprap (Bed Slopes <2%)

Velocity 
Distribution
Coefficient

CV

Channel
Side Slopes 
Correction

K1

5.2

1
300 gdgdK

VdCCCSD
ws

w
TVsf

3
1

15

855
300500 D

DDD
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Table A.6
Hydraulic Engineering Circular Number 14, 3rd Ed.
USBR Type IX Baffled Apron Design Calculation

Fairbanks Gold Mining Inc. Fort Knox Mine Date: 3/14/11
Spillway Design By: DPH

PROJ NO.: 2903 Chkd:
Apprvd:

HMS Element
Design Q 1378.58 cfs

Assume a side spill approach channel, so
approach velocity is near zero
Velocity is less than 5 ft/sec

Chute Width (B) = 25 ft
Chute Slope (s)= 32.6%

unit discharge (q)= 55.14 cfs/sec/ft
Critical Velocity (Vc)= 12.11 ft/sec

Discharge velocity is less than 60 cfs/ft

Critical Depth (yc) q/Vc 4.55 ft
Baffle Height (Hb) 0.8 yc 3.64 ft
Baffle Width = 1.5 Hb 5.46 ft

Baffle Spacing 1.5 Hb 5.46 ft
Row Vertical Drop dh 0.89 Hb 3.24 ft
Row Spacing dx (plan) 9.95 ft

Minimum Sidewall Hw 3 Hb 10.93 ft
Exit Velocity Vc/3 4.04 ft/sec ISBR Type IX Baffled Apron (Peterka, 1978)

Bottom of Baffle
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Table A.7
Calculation of Hydraulic Jump Conjugate Depth and Jump Length

Fairbanks Gold Mining Inc. Fort Knox Mine Date: 3/14/11
Spillway Design By: DPH
PROJECT NO.: 2903 Chkd:

Apprvd:

Upstream Reach 
Designation

Design Flow 
Q Bottom Width

Left Side
Slope

Right Side 
Slope

Upstream 
Flow Depth

(d1)

Conjugate 
Depth

(d2)
Length of 

Jump
(cfs) (ft) (H:1V) (H:1V) (ft) (ft) (ft)

Downchute 1356.5 2.43 30.0 4.0 4.0 2.17 3.90 4.73 19.00

Hydraulic Jump Length Calculation
Hydraulic Design of energy Dissipators for Culverts and Channels, Hydraulic Engineering Circular Number 12, 3rd Edition
U.S. Department of Transportation, Federal Highway Administration

Method iteriative solves for d2 such that Upstream Momentum is equal to downstream momentum
Momentum Equation in a Hydraulic Jump

Where:
Q = Flow
g = gravity

A1,A,A2 = Cross-sectional Flow Area (upstream and downstream)
Y1,Y,Y2 = Depth to Centroid of Cross Section Area  (upstream and downstream)

Centroid of a Trapezoid is calculated as follows
Where:

h = flow depth
Tw = Top width of cross section
Bw = Bottom width of cross section

Length of the Hydraulic Jump based on graphic form from U.S. Bureau of Reclamation, Design of Small Dams

Froud
Number

Jump Length 
to Depth 

Ratio

Hydraulic Jump Calculation
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Attachment A
HEC-HMS Screen Captures and Inputs

HEC-HMS Basin Model Schematic
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ATTACHMENT A 
HEC-HMS - Hydrologic Watershed Model Input Report 

Basin Model: TSF Nov30 Dep Mar2011 update 
Model Description: 1545 crest revised by KP Sep 2010 - reduced Pond 
Last Update: 9 March 2011 
HMS Version: 3.4 
System Units: English  

Basin Input Data - SCS CN Loss and SCS Unit Hydrograph Transform  

 
 
Channel Reach Input Data - Routing Parameters  

 
Reservoir Input Data - Controled Outflow Routing  

Reservoir: Pit 
Elevation-Area Table: Pit 
Initial Elevation: 1620 
Main Tailwater: None 

Subbasin Area (sq mi.) % imper. Ia CN SCS lag (min) 
N TSF FishCrk 2.19662 0.0 1 68 36.2 
Pit Watershed 1.35456 0.0 1 81 44.2 
S TSF PearlCrk 2.11958 0.0 1 73 41.7 
N TSF BarnesCrk 1.38774 0.0 1 70 39.4 
Heap Leach 0.49003 0.0 1 65 24.8 
Barge Pond Basin 0.26578 0.0 1 75 32.1 
Spillway Exit Basin 0.06533 0.0 1 70 28.1 
Baffle Chute Basin 0.05800 0.0 1 70 30.9 
Baffle Exit Basin 0.11240 0.0 1 70 28.9 

Reach Method Shape Length 
(ft) 

Slope 
(ft/ft) 

Mannings 
n 

Bot. 
Width 

(ft) 
Slide Slopes 

(H:1V) 

Pit-TSF Muskingum 
Cunge Trapezoid 2,565.0 0.010 0.035 10 3.0 

Over TSF 
FishCrk 

Muskingum 
Cunge Trapezoid 2,720.0 0.004 0.035 50 15.0 

Over BarnesCrk 
TSF 

Muskingum 
Cunge Trapezoid 6,150.0 0.005 0.035 50 15.0 

TSFSpillway1 Muskingum 
Cunge Trapezoid 1,720.0 0.050 0.040 25 2.5 

Baffle Outlet Muskingum 
Cunge Trapezoid 950.0 0.010 0.040 25 2.5 

Spillway Type Outlet Crest Length (ft) Crest Elev. (ft) Coefficient 
Broad-Crested Spillway Main 100 1625 2.63 



 

 

Reservoir: S TSF Pool 
Elevation-Storage Table: S TSF Nov30 Dep 
Initial Elevation: 1531 
Main Tailwater: Specified Stage Stage Gage: N TSF Stage 

 

Reservoir: N TSF Pool 
Elevation-Storage Table: N TSF Nov30 Dep 
Initial Elevation: 1531 
Main Tailwater: None 
Auxiliary Tailwater: Specified Stage Stage Gage: S TSF Stage 

 

 

Schlumberger Water Services 
1875 Lawrence St. Suite 500 
Denver CO 80202 
tel: (303) 297-9005 
http://www.water.slb.com 

Report formated with Template HMS StyleSheet CN SCS.xls 

Dam Top Type Outlet Crest Length (ft) Crest Elev. (ft) Coefficient 
Level Dam Main 5280 1630 2.63 

Spillway Type Outlet Crest Length (ft) Crest Elev. (ft) Coefficient 
Broad-Crested Spillway Main 10 1530 2.64 

Spillway Type Outlet Crest Length (ft) Crest Elev. (ft) Coefficient 
Broad-Crested Spillway Main 35 1530 2.64 
Broad-Crested Spillway Auxiliary 10 1530 2.64 

Dam Top Type Outlet Crest Length (ft) Crest Elev. (ft) Coefficient 
Level Dam Auxiliary 4360 1545 2.64 

http://www.water.slb.com


Attachment B
Time of Concentration and Mannings Flow Coefficients

TR-55 (1986)
Sheet Flow Travel time (SCS Upland Method)

Where: Tt = travel time (hr); n' = roughness coefficient; L = flow length (ft);

P2 = 2-yr storm depth (inches); s = slope (ft/ft)

flow velocity = L/(60Tt)

Flow Type Surface Type roughness n Surface Description
Short

Description
A 0.011 Smooth surfaces (concrete, asphalt, gravel, bare soil) Smooth
B 0.05 Fallow (no residue) Fallow
C 0.06 Cultivated soils: Residue cover <= 20% Cover<20%
D 0.17 Cultivated soils: Residue cover > 20% Cover>20%
E 0.15 Grass:  Short grass prairie Short Grass
F 0.24 Grass:  Dense grasses Dense Grass
G 0.41 Grass:  Bermuda grass Bermuda Grass
H 0.13 Range (natural) Range
I 0.40 Woods:  Light underbrush Light woods
J 0.80 Woods: Heavy underbrush Heavy Woods

Shallow Concentrated Flow Velocity (SCS Upland Method)
v = mS0.5 

Where:  v = velocity (fps); m = roughness coeffient; S = slope

Flow Type Surface Type Roughness m Surface Description
Short

Description

P 20.3282 Paved Surfaces Paved

U 16.1345 Unpaved Surfaces Unpaved

Channel Flow Velocity (Mannings Velocity)

v = Cf/n Rh2/3S1/2
Where:

Maximum
Velocity
(ft/sec)

A 0.026 0.026 ACB 25.0
C 0.024 0.022 CSP 50.0
E 0.025 0.022 Earth-lined 3.0
G 0.035 0.030 Grass-lined 5.0
I 0.017 0.013 Ductile Iron 50.0
P 0.014 0.012 Plastic 25.0
R 0.040 0.035 Riprap 99,999.0
T 0.035 0.030 Turf Reinf. 10.0
Z 0.015 0.015 Concrete 25.0

Sh
ee

t/O
ve

rla
nd

 F
lo

w
Sh

al
lo

w
C

on
c.

Fl
ow

v = velocity (mps); n = roughness coeffient; Rh = Hydraulic Radius (m), S
= slope (m/m), Cf=Imperial/Metric conversion factor 

Conduit
Type

Mannings n 
for Depth

Mannings n 
for Velocity Material

0.4
S

.5
2

.8
L0.007

tT
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70 FT BOTTOM WIDTH

BARGE JETTY ROCKFILL

1
2.5

INVERT ELEVATION 1528

CREST ELEVATION 1545

BOTTOM WIDTH
35 FT  TO 25 FT

CONVEYANCE CHANNEL

CHANNEL DEPTH UP TO 60 FT
SEE NOTE 3

RIPRAP D 50 = 6 IN
THICKNESS = 9 IN BEDDING MATERIAL

THICKNESS = 6 IN
SEE NOTE 2

NATIVE ROCK

1
2.5

1
1.5 1.5

DEPTH = 8 FT

1

BOTTOM WIDTH
25 FT.

VARIES
SEE TABLE 1 - PLAN 6.2

1
2.5

RIPRAP D50 = 18 IN
THICKNESS = 27 IN

BEDDING MATERIAL
THICKNESS = 12 IN

SEE NOTE 2

CHANNEL DEPTH UP TO 40 FT
SEE NOTE 3

1.5

10 FT.

2

1

1

NATIVE ROCK

1.5
1

BOTTOM WIDTH
25 FT

CONVEYANCE CHANNEL

RIPRAP D50 = 6 IN
THICKNESS = 9 IN BEDDING MATERIAL

THICKNESS = 6 IN
SEE NOTE 2

NATIVE SOIL

1
2.5

2

VARIES
SEE TABLE 1 - PLAN 6.2

1
2

1

BOTTOM
WIDTH
30 FT

CONVEYANCE CHANNEL

DEPTH = 6.0 FT

RIPRAP D50 = 24 IN
THICKNESS = 36 IN

(SEE NOTE 5)

BEDDING MATERIAL
THICKNESS = 12 IN

SEE NOTE 2

1
4

DOWNCHUTE CHANNEL

LENGTH = 20 FT (MIN)

RIPRAP D50 = 24 IN
THICKNESS = 36 IN

TYPE BEDDING MATERIAL
THICKNESS = 12 IN

SEE NOTE 2

BOULDER END SILL
D50 = 48 IN (TYP)

TO WETLAND
SYSTEM

BOTTOM WIDTH 10 FT.

VARIES FROM 0 TO 10 FT
SEE NOTE 1

1
4 RECLAIMED TAILINGS SURFACE

10 FT BOTTOM WIDTH

 TSF CAUSEWAY ROCKFILL

1
4

INVERT ELEVATION 1530

CREST ELEVATION 1545

NOT FOR CONSTRUCTION
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FORT KNOX CLOSURE MANAGEMENT PLAN
CLIENT:

JOB:

DATE: PLAN:

DRAWN:

PROJECT:

2903 RN

6.4

CHECKED: ACP

TYPICAL SPILLWAY SYSTEM DETAILS

SPILLWAY (ROCK CUT) 0+00 - 5+72
NOT TO SCALE

4
6.4

JETTY BREACH
NOT TO SCALE

3
6.4

SPILLWAY EXIT 5+72 - 17+87
NOT TO SCALE

5
6.4

OUTLET DOWNCHUTE CHANNEL
NOT TO SCALE

8
6.4

ENERGY DISSIPATION BASIN
NOT TO SCALE

9
6.4

NOTES:

1. CAUSEWAY DRAIN CHANNEL INCREASES IN DEPTH FROM 0 FT TO 5 FT AS IT APPROACHES THE
CAUSEWAY AND DECREASES FROM 5 FT TO 0 FT AS IT APPROACHES THE NORTH POND AT A
LONGITUDINAL SLOPE OF 0%.  TAILINGS ADJACENT TO THE CAUSEWAY WILL BE REMOVED TO ALLOW
WATER TO FLOW THROUGH THE CAUSEWAY ROCKFILL.

2. RIPRAP BEDDING THICKNESS HAS BEEN ESTIMATED.  RIPRAP BEDDING LAYER THICKNESS AND
GRADATION WILL BE SELECTED BASED ON FINAL RIPRAP AND SUBGRADE PROPERTIES.

3. TSF SPILLWAY CHANNEL THROUGH DAM NORTH ABUTMENT PROVIDES RIPRAP PROTECTION TO A DEPTH
OF 8 FEET THROUGHOUT.  TSF SPILLWAY EXIT CHANNEL PROVIDES RIPRAP PROTECTION TO A DEPTH OF
6 FEET THROUGHOUT.  BAFFLE DOWNCHUTE APPROACH PROVIDES RIPRAP PROTECTION TO A DEPTH OF
10 FT THROUGHOUT.  CHANNEL CUT MAY BE DEEPER, UP TO AN ADDITION 50 FT, DEPENDING ON THE
EXISTING GROUND SURFACE AND WILL NOT REQUIRE EROSION PROTECTION.

4. BAFFLED APRON DIMENSIONS ARE PROVIDED FOR ESTIMATING PURPOSES. FINAL  CONSTRUCTION -LEVEL
DESIGN WILL OPTIMIZE APRON DIMENSIONS FOR CONSTRUCTION EASE AND HYDRAULIC OPERATION.

5. OUTLET DOWNCHUTE HAS A LONGITUDINAL SLOPE ~ 9.0% AND REQUIRES RIPRAP LINING D50 = 18 IN.  THE
ENERGY DISSIPATION BASIN WILL HAVE IDENTICAL EROSION PROTECTION REQUIREMENTS WITH A
LONGITUDINAL SLOPE OF 0%.

FMGI

MARCH 2011

FT KNOX CLOSURE
MANAGEMENT PLAN

RIPRAP

2H

90°

1 1/2H

PARTIAL BLOCK
WIDTH 1/3H TO 2/3H

VARIES

q = Q/W
Vc =  ³ q gee

0.2H

H/2 + 0.2H

H

1 1/2H CONCRETE

BAFFLED APRON DIMENSIONS (SEE NOTE 4)
W = 25 FT
H = 3.8 FT
SLOPE 32.6%%

SPILLWAY DOWNCHUTE BAFFLED APRON  17+87 - 24+57
NOT TO SCALE

6
6.4

DOWNCHUTE EXIT 29+79 - 34+88
NOT TO SCALE

7
6.4

CAUSEWAY CONNECTION CHANNEL
NOT TO SCALE

1
6.4

TSF CAUSEWAY BREACH
NOT TO SCALE

2
6.4
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Appendix F – SRCE Financial Assurance Calculations 

 

 

 



ô

èÉÆÄ âÊÉÀ ÜÒÔÌÖËÖÄÎÉÊ ÖÊÓ ëÌÉÅÃÆÒ ÝÌÖÊ ãÃÌ¿ ýõ÷öôü
èÎÊÖÊÔÎÖÌ íÅÅÃÆÖÊÔÒ êÎÅÔÃÅÅÎÉÊ ÖÊÓ êÉÔÃËÒÊÄÖÄÎÉÊ

ö äßÚÜÞêÙëÚäÞß

×ËÎ äÊÅÒÅÐÊÒÇ êÀÀ¾ÁÒÅÐÎ ÐÄÀ¿ ÎÀ¿ÊÆÒ¿Î ÊÀ ÑÒÀÎÏ ÄÅ ¿ËÎ äÄÁ¿ ßÅÄ» ÙÎÐÇÒÆÒ¿ÊÄÅ ÒÅÏ èÇÄÀ¾ÁÎ ÚÇÒÅù ÏÒ¿ÎÏ à¾Çº óõôò
ÒÅÏ ¿ËÎ Ð¾ÁÁÎÅ¿ ÇÊÍÎ ÄÍ ÆÊÅÎ ÃÁÄÉÎÐ¿ÊÄÅÀ÷ ×ËÎ ÍÊÅÒÅÐÊÒÇ ÒÀÀ¾ÁÒÅÐÎ ¼ÒÀ ÐÒÇÐ¾ÇÒ¿ÎÏ ¾¿ÊÇÊ¹ÊÅÌ ¿ËÎ Ø¿ÒÅÏÒÁÏÊ¹ÎÏ
ÙÎÐÇÒÆÒ¿ÊÄÅ èÄÀ¿ ÝÄÏÎÇ ûØÙèåú÷ ×ËÊÀ ÆÄÏÎÇ À¿ÒÅÏÒÁÏÊ¹ÎÀ ÃÁÄÏ¾Ð¿Ê½Ê¿ºù ÒÁÎÒ ÒÅÏ ½ÄÇ¾ÆÎ ÐÒÇÐ¾ÇÒ¿ÊÄÅÀù Ê¿ ÒÇÀÄ
ÃÁÄ½ÊÏÎÀ ¼ÄÁÈÀËÎÎ¿À ¿Ä ÒÐÐÄÆÆÄÏÒ¿Î ÀÊ¿Î ÀÃÎÐÊÍÊÐ ÁÎÐÇÒÆÒ¿ÊÄÅ ÁÎÂ¾ÊÁÎÆÎÅ¿À÷ ×ËÎ ØÙèå ÖÀÎÁ ÝÒÅ¾ÒÇ ¼ÒÀ ¿ËÎ
Ì¾ÊÏÊÅÌ ÏÄÐ¾ÆÎÅ¿ ÍÄÁ ¿ËÎ ÏÎ½ÎÇÄÃÆÎÅ¿ ÄÍ ¿ËÊÀ ÎÀ¿ÊÆÒ¿Îù Ò ÐÄÃº ÄÍ ¿ËÎ ÆÒÅ¾ÒÇ ÐÒÅ ÑÎ ÏÄ¼ÅÇÄÒÏÎÏ ÍÁÄÆ ¿ËÎ ¼ÎÑÀÊ¿Î
Ë¿¿Ãëöö¼¼¼÷Å½ÑÄÅÏ÷ÄÁÌ ÷

èÄÀ¿À ÃÁÎÀÎÅ¿ÎÏ ÊÅ ¿ËÊÀ ÎÀ¿ÊÆÒ¿Î ÒÁÎ ÁÎÃÁÎÀÎÅ¿Ò¿Ê½Î ÄÍ ¿ËÎ ÐÄÀ¿À ¿ËÒ¿ ¼Ä¾ÇÏ ÑÎ ÊÅÐ¾ÁÁÎÏ ÊÍ Ò ¿ËÊÁÏ ÃÒÁ¿º ÐÄÅ¿ÁÒÐ¿ÄÁ ¼ÎÁÎ
¿Ä ÃÎÁÍÄÁÆ ¿ËÎ ¼ÄÁÈ÷

×ËÎ ÐÄÀ¿ ÏÒ¿Ò ÍÄÁ ¿ËÎ äÄÁ¿ ßÅÄ» äÊÅÒÅÐÊÒÇ êÀÀ¾ÁÒÅÐÎ ûäêú ÒÁÎ ÒÀ ÍÄÇÇÄ¼Àë

i åÂ¾ÊÃÆÎÅ¿ èÄÀ¿À

i ÞÒÑÄÁ ÙÒ¿ÎÀ

i ÙÎÐÇÒÆÒ¿ÊÄÅ ÝÒ¿ÎÁÊÒÇ èÄÀ¿À

i ÝÊÀÐ÷ ÖÅÊ¿ èÄÀ¿À
i áÅÏÊÁÎÐ¿ ÐÄÀ¿À

×ËÎ ÃÁÄÉÎÐ¿ ÏÒ¿Ò ÍÄÁ ÁÎÐÇÒÆÒ¿ÊÄÅ ÒÐ¿Ê½Ê¿ÊÎÀ ¿ËÒ¿ ¾¿ÊÇÊ¹ÎÏ ¿ËÎ ØÙèå À¿ÒÅÏÒÁÏÊ¹ÎÏ ÒÃÃÁÄÒÐË ÒÁÎ ÒÀÀÄÐÊÒ¿ÎÏ ¼Ê¿Ë ¿ËÎ
ÍÄÇÇÄ¼ÊÅÌ ¿ÒÑÀ ¼Ê¿ËÊÅ ¿ËÎ ÆÄÏÎÇë

i Û¿ËÎÁ ÖÀÎÁ

i å»ÃÇ÷ ÙÄÒÏÀ ü ÚÒÏÀ

i ÔÒÀ¿Î ÙÄÐÈ ç¾ÆÃÀ

i âÎÒÃ ÞÎÒÐË
i ÙÄÒÏÀ

i âÒ¾Ç ÝÒ¿ÎÁÊÒÇ

i äÄ¾ÅÏÒ¿ÊÄÅÀ ü é¾ÊÇÏÊÅÌÀ
i Û¿ËÎÁ çÎÆÄ ü åÂ¾ÊÃÆÎÅ¿ ÙÎÆÄ½ÒÇ

i ØÎÏÊÆÎÅ¿ ü çÁÒÊÅÒÌÎ èÄÅ¿ÁÄÇ

i ÓÒÁÏÀù å¿Ð÷

i ÝÊÀÐ÷ èÄÀ¿À
i èÄÅÀ¿Á¾Ð¿ÊÄÅ ÝÒÅÒÌÎÆÎÅ¿

×ËÎ ÀÊ¿Î ÀÃÎÐÊÍÊÐ ÎÇÎÆÎÅ¿À ÒÁÎ ÐÄÆÃ¾¿ÎÏ ÄÅ ¿ËÎ ÍÄÇÇÄ¼ÊÅÌ ¾ÀÎÁ ¿ÒÑÀë

i ÖÀÎÁ ôø åÂ¾ÊÃÆÎÅ¿ ÝÄÑÊÇÊ¹Ò¿ÊÄÅöçÎÆÄÑÊÇÊ¹Ò¿ÊÄÅ

i ÖÀÎÁ óøÔÒ¿ÎÁ ×ÁÎÒ¿ÆÎÅ¿
i ÖÀÎÁ òøÔÎÇÇ èÇÄÀ¾ÁÎ

i ÖÀÎÁ ñøãÁÄ¾ÅÏ ÒÅÏ Ø¾ÁÍÒÐÎ ÔÒ¿ÎÁ ØÒÆÃÇÊÅÌ

i ÖÀÎÁ ðøØÃÊÇÇ¼Òº èÄÅÀ¿Á¾Ð¿ÊÄÅ

i ÖÀÎÁ ïøÚ¾ÆÃÊÅÌ èÄÀ¿À
i ÖÀÎÁ îøÞÄÅÌ ×ÎÁÆ ×Øä çÒÆ ÝÒÊÅ¿ÎÅÒÅÐÎ ÒÅÏ ÙÎÃÒÊÁ èÄÀ¿À

i ÖÀÎÁ íøÞÄÅÌ ×ÎÁÆ ÔØÙ çÒÆ ÝÒÊÅ¿ÎÅÒÅÐÎ ÒÅÏ ÙÎÃÒÊÁ èÄÀ¿À



ó

i ÖÀÎÁ ì ÞÄÅÌ ×ÎÁÆ ÚÊ¿ ÙÊÆ ÔÒÁÅÊÅÌ ØÊÌÅÀ

i ÖÀÎÁ ôõ øçÒÆ ØÎÐ¾ÁÊ¿º ãÒ¿ÎÀ



ò

õ ëÞÛÚ êíÚí

×ËÎ ÐÄÀ¿ ÏÒ¿Ò ÍÊÇÎ ÊÀ Ò ¾ÀÎÁ ÃÄÃ¾ÇÒ¿ÎÏ ÍÊÇÎ ¿ËÒ¿ ÊÀ ¿ËÎÅ ÊÆÃÄÁ¿ÎÏ ÊÅ¿Ä ¿ËÎ ØÙèå ÃÁÄÉÎÐ¿ ÏÒ¿Ò ÍÊÇÎ÷ èÄÀ¿ ÏÒ¿Ò ÍÄÁ ¿ËÊÀ
ÎÀ¿ÊÆÒ¿Î ¼ÒÀ ÄÑ¿ÒÊÅÎÏ ÍÁÄÆ ÀÎ½ÎÁÒÇ ÀÄ¾ÁÐÎÀ ÊÅÐÇ¾ÏÊÅÌù ¿ËÎ Ø¿Ò¿Î ÄÍ êÇÒÀÈÒù ½ÎÅÏÄÁÀù ÐÄÅ¿ÁÒÐ¿ÄÁÀ ÒÅÏ ÆÊÅÎ ÏÒ¿Ò÷ ×Ä
ÃÁÎÀÎÁ½Î ÐÄÅ¿ÁÒÐ¿ÄÁÀ ÐÄÆÃÎ¿Ê¿Ê½Î ÎÏÌÎù ¿ËÎ ÐÄÆÃÒÅº À ÅÒÆÎ ÊÀ ÅÄ¿ ÇÊÀ¿ÎÏ÷

õùö éÇÃÎÈËÒÊÄ ëÉÅÄÅ

×ËÎ ÆÒÉÄÁÊ¿º ÄÍ ¿ËÎ ÎÂ¾ÊÃÆÎÅ¿ ÐÄÀ¿À ÒÁÎ ÑÒÀÎÏ ÄÅ ÁÎÅ¿ÒÇ ÁÒ¿ÎÀ ÃÁÄ½ÊÏÎÏ ÍÁÄÆ åÂ¾ÊÃÆÎÅ¿ ÔÒ¿ÐË÷ ×ËÎ ÁÎÆÒÊÅÊÅÌ ÐÄÀ¿À
ÒÁÎ ÑÒÀÎÏ ÄÅ Üè ÝÒÐËÊÅÎÁº èÄ÷ù îòõ ÛÇÏ Ø¿ÎÎÀÎ âÊÌË¼Òºù äÒÊÁÑÒÅÈÀ ÒÅÏ ÐÄÅ¿ÁÒÐ¿ÄÁ ÁÒ¿ÎÀ÷ ×ËÎ ÁÎÅ¿ÒÇ ÁÒ¿ÎÀ ¾¿ÊÇÊ¹ÎÏ
¾ÅÇÎÀÀ Ä¿ËÎÁ¼ÊÀÎ ÅÄ¿ÎÏ ÒÁÎ ÑÒÀÎÏ ÄÅ Ò óõõ ËÄ¾Á ÆÄÅ¿ËÇº ÆÊÅÊÆ¾Æ÷ ØÎÎ êÃÃÎÅÏÊ» ê

õùõ áÖÕÉÃÆ ÜÖÄÒÅ

ÞÒÑÄÁ ÁÒ¿ÎÀ ¼ÎÁÎ ¿ÒÈÎÅ ÍÁÄÆ êÇÒÀÈÒ çÎÃÒÁ¿ÆÎÅ¿ ÄÍ ÞÒÑÄÁ ü ÔÄÁÈÍÄÁÐÎ çÎ½ÎÇÄÃÆÎÅ¿ ÞÒÑÄÁÎÁÀ ü ÝÎÐËÒÅÊÐÀ
ÝÊÅÊÆ¾Æ ÙÒ¿ÎÀ ÄÍ ÚÒºù áÀÀ¾Î óð÷ ÞÒÑÄÁÎÁ ÁÒ¿ÎÀ ÐÒ¿ÎÌÄÁÊ¹ÎÏ ÊÅ ÐÇÒÀÀ ÐÄÏÎ ÜóôõôøÜôóõï ÁÎÃÁÎÀÎÅ¿À ÒÃÃÇÊÐÒÑÇÎ ¼ÒÌÎ
ÁÒ¿Î ÐÒ¿ÎÌÄÁÊÎÀ Ï¾Î ¿Ä ¿ËÎ ÇÄÐÒ¿ÊÄÅ ÄÍ äÄÁ¿ ßÅÄ»÷ ×ËÎ ÑÒÀÎ ËÄ¾ÁÇº ÁÒ¿Î ¼ÒÀ ÀÎÇÎÐ¿ÎÏ ÍÄÁ ÎÒÐË ÉÄÑ ÐÇÒÀÀÊÍÊÐÒ¿ÊÄÅ÷ ×ËÎ
ÍÁÊÅÌÎ ÑÎÅÎÍÊ¿À ½ÒÁº ÑÎ¿¼ÎÎÅ ÉÄÑ ÐÇÒÀÀÊÍÊÐÒ¿ÊÄÅÀù ¿ËÎ ÌÁÄ¾Ã Ò½ÎÁÒÌÎ ¼ÒÀ ¾ÀÎÏ÷

×ËÎ ¼ÄÁÈ ÀÐËÎÏ¾ÇÎ ÍÄÁ ÁÎÐÇÒÆÒ¿ÊÄÅ ÒÐ¿Ê½Ê¿ÊÎÀ ÊÀ ÒÀÀ¾ÆÎÏ ¿Ä ÑÎ ÄÅÎ ôó ËÄ¾Á ÀËÊÍ¿ î ÏÒºÀ Ò ¼ÎÎÈù Ò ÑÇÒÅÈÎ¿ Ä½ÎÁ¿ÊÆÎ
ÍÒÐ¿ÄÁ ÄÍ þì÷ìôö ËÄ¾Á ¼ÒÀ ÒÃÃÇÊÎÏ÷ ×Ä ÒÐÐÄ¾Å¿ ÍÄÁ ¿ËÎ ÊÅÏÊÁÎÐ¿ ÐÄÀ¿À ÒÀÀÄÐÊÒ¿ÎÏ ¼Ê¿Ë ÎÆÃÇÄºÎÎÀ þôõ÷óô ÃÎÁ ËÄ¾Á ûóôý
Ñ¾ÁÏÎÅ ÁÒ¿Îú ÊÀ ÊÅÐÇ¾ÏÎÏ ÒÀ ÒÅ ÒÏÏÊ¿ÊÄÅÒÇ ÆÒÁÈ¾Ã÷ ×ËÎ Ñ¾ÁÏÎÅ ÁÒ¿Î ÒÐÐÄ¾Å¿À ÍÄÁ ØÄÐÊÒÇ ØÎÐ¾ÁÊ¿ºù ÝÎÏÊÐÒÊÏù
ÖÅÎÆÃÇÄºÆÎÅ¿ áÅÀ¾ÁÒÅÐÎ÷ ÞÊÒÑÊÇÊ¿º ÒÅÏ ÔÄÁÈÎÁÀ èÄÆÃÎÅÀÒ¿ÊÄÅ áÅÀ¾ÁÒÅÐÎ÷ ÙÎÍÎÁ ¿Ä êÇÒÀÈÒ çÎÃÒÁ¿ÆÎÅ¿ ÄÍ ÜÒ¿¾ÁÒÇ
ÙÎÀÄ¾ÁÐÎÀ ü çÎÃÒÁ¿ÆÎÅ¿ ÄÍ åÅ½ÊÁÄÅÆÎÅ¿ÒÇ èÄÅÀÎÁ½Ò¿ÊÄÅù çÁÒÍ¿ ÝÊÅÎ èÇÄÀ¾ÁÎ ÒÅÏ ÙÎÐÇÒÆÒ¿ÊÄÅ èÄÀ¿ åÀ¿ÊÆÒ¿ÊÄÅ
ã¾ÊÏÎÇÊÅÎÀù ÜÄ½ÎÆÑÎÁ òù óõõì÷

õùô ÜÒÔÌÖËÖÄÎÉÊ àÖÄÒÆÎÖÌ ëÉÅÄÅ

ØÎÎÏ ÆÊ»¿¾ÁÎ ÒÅÏ ÍÎÁ¿ÊÇÊ¹ÎÁ ÐÄÀ¿À ¼ÎÁÎ ÃÁÄ½ÊÏÎÏ ÍÁÄÆ êÇÒÀÈÒ ÝÊÇÇ ÒÅÏ äÎÎÏ ¿ËÎ ÐÄÀ¿ ÊÅÐ¾ÏÎÀ ÍÁÎÊÌË¿ ÏÎÇÊ½ÎÁº ÐËÒÁÌÎÀ ¿Ä
ÀÊ¿Î ûêÃÃÎÅÏÊ» éú÷ ÛÍÍøÁÄÒÏ ÏÊÎÀÎÇ ÏÎÇÊ½ÎÁÎÏ ¿Ä ÀÊ¿Î ÊÀ ¿ËÎ óõôó ºÎÒÁÇº Ò½ÎÁÒÌÎ ÃÒÊÏ Ñº äÄÁ¿ ßÅÄ»÷ ÙÎÍÎÁÎÅÐÎ êÃÃÎÅÏÊ»
é ÍÄÁ ÒÏÏÊ¿ÊÄÅÒÇ ÑÒÐÈø¾Ã÷

õùó àÎÅÔù ÙÊÎÄ ëÉÅÄÅ

ÙÎ½ÎÌÎ¿Ò¿ÊÄÅ ¼ÊÇÇ ÑÎ ÒÐÐÄÆÃÇÊÀËÎÏ Ñº ÒÎÁÊÒÇ ÑÁÄÒÏÐÒÀ¿ÊÅÌ ÄÍ ÀÎÎÏ ÒÅÏ ÍÎÁ¿ÊÇÊ¹ÎÁ÷ ×ËÎ ÁÒ¿ÎÀ ÍÄÁ ÀÎÎÏÊÅÌ ÒÅÏ ÍÎÁ¿ÊÇÊ¹ÊÅÌ ÊÀ
ÑÒÀÎÏ ÄÅ Ò Â¾Ä¿Î ÍÁÄÆ Ò ÐÄÅ¿ÁÒÐ¿ÄÁ ¿ËÒ¿ ËÒÀ ¼ÄÁÈÎÏ ÊÅ êÇÒÀÈÒ ÒÅÏ ÊÅÐÇ¾ÏÎÀ ÇÒÑÄÁ ÍÄÁ ÍÇÊÌË¿ ÐÁÎ¼ ÒÅÏ ÌÁÄ¾ÅÏ ÐÁÎ¼ù
ÇÄÏÌÊÅÌù ÆÎÒÇÀù ÒÊÁÐÁÒÍ¿ ÁÎÅ¿ÒÇ û¼Î¿ ÁÒ¿Îú ÒÅÏ ÐÄÅ¿ÁÒÐ¿ÄÁ ÆÒÁÈø¾ÃÀ÷

ÚÄ¼ÎÁ ÐÄÀ¿ ÒÁÎ ÑÒÀÎÏ ¿ËÎ Ð¾ÁÁÎÅ¿ ÒÌÁÎÎÏ ÒÆÄ¾Å¿ ÄÍ õ÷ôïñì ÃÎÁ ÈÔË ÑÎ¿¼ÎÎÅ ãÕåê ÒÅÏ äãÝá÷ êÃÃÎÅÏÊ» è ÊÀ ¿ËÎ
ÐÄÃº ÄÍ ãÕåê ÑÊÇÇ ÏÒ¿ÎÏ õðöõôöóõôò÷

õùò äÊÓÎÆÒÔÄ ëÉÅÄÅ

áÅÏÊÁÎÐ¿ ÐÄÀ¿À ¼ÎÁÎ ÐÒÇÐ¾ÇÒ¿ÎÏ ÍÄÁ ÎÅÌÊÅÎÎÁÊÅÌöÁÎÏÎÀÊÌÅù ÐÄÅ¿ÁÒÐ¿ÄÁ ÃÁÄÍÊ¿ ÒÅÏ Ä½ÎÁËÎÒÏù ÃÎÁÍÄÁÆÒÅÐÎ ÑÄÅÏÀù ÃÒºÆÎÅ¿
ÑÄÅÏÀù ÐÄÅ¿ÁÒÐ¿ ÒÏÆÊÅÊÀ¿ÁÒ¿ÊÄÅù ÐÄÅ¿ÊÅÌÎÅÐÊÎÀù ÊÅÀ¾ÁÒÅÐÎ ÃÁÎÆÊ¾ÆÀù ÒÅÏ ÐÄÅ¿ÁÒÐ¿ ÒÏÆÊÅÊÀ¿ÁÒ¿ÊÄÅ÷ ×ËÎÀÎ ÏÊÁÎÐ¿ ÐÄÀ¿
ÆÒÁÈ¾Ã À ÒÁÎ ÑÒÀÎÏ ÄÅ ¿ËÎ é¾ÁÎÒ¾ ÄÍ ÞÒÅÏ ÝÒÅÒÌÎÆÎÅ¿ ã¾ÊÏÎÇÊÅÎÀ ÍÄÁ ÙÎ½ÊÎ¼ÊÅÌ ÙÎÐÇÒÆÒ¿ÊÄÅ èÄÀ¿ åÀ¿ÊÆÒ¿ÎÀ ÀÎÎ
êÃÃÎÅÏÊ» çù ÒÅÏ êÇÒÀÈÒ çÎÃÒÁ¿ÆÎÅ¿ ÄÍ ÜÒ¿¾ÁÒÇ ÙÎÀÄ¾ÁÐÎÀ çÁÒÍ¿ ÝÊÅÎ èÇÄÀ¾ÁÎ ÒÅÏ ÙÎÐÇÒÆÒ¿ÊÄÅ èÄÀ¿ åÀ¿ÊÆÒ¿ÊÄÅ
ã¾ÊÏÎÇÊÅÎÀ



ñ

ô ÝÜÞãéëÚ êíÚí

×ËÎ ÃÁÄÉÎÐ¿ ÏÒ¿Ò ÎÅ¿ÎÁÎÏ ÊÅ¿Ä ¿ËÎ ØÙèå ÀÃÁÎÒÏ ÀËÎÎ¿ ÊÀ ÒÅÒÇº¹ÎÏ Ñº Ò ÐÄÆÑÊÅÒ¿ÊÄÅ ÄÍ ÀÊÆÃÇÎ ÌÎÄÆÎ¿ÁÊÐ ÍÄÁÆ¾ÇÒÀ ÒÅÏ
½ÊÀ¾ÒÇ ÑÒÀÊÐ ÐÄÏÎ ¿Ä ÐÒÇÐ¾ÇÒ¿Î Ä¾¿Ã¾¿À÷ åÂ¾ÊÃÆÎÅ¿ ÃÁÄÏ¾Ð¿Ê½Ê¿ÊÎÀ ÒÁÎ ÐÒÇÐ¾ÇÒ¿ÎÏ ÃÁÊÆÒÁÊÇº Ñº ÏÒ¿Ò ÃÁÄ½ÊÏÎÏ ÊÅ ¿ËÎ
èÒ¿ÎÁÃÊÇÇÒÁ ÚÎÁÍÄÁÆÒÅÐÎ âÒÅÏÑÄÄÈ ÍÄÇÇÄ¼ÎÏ Ñº ÝÎÒÅÀ âÎÒ½º èÄÅÀ¿Á¾Ð¿ÊÄÅ èÄÀ¿ çÒ¿Ò óõõïù ÒÅÏ ÃÁÄÏ¾Ð¿Ê½Ê¿º ÏÒ¿Ò
ÐÄÇÇÎÐ¿ÎÏ ÍÄÁÆ ÒÐ¿¾ÒÇ ¼ÄÁÈ ÃÎÁÍÄÁÆÎÏ ÊÅ ¿ËÎ ÍÊÎÇÏ÷

ÚÁÄÉÎÐ¿ ÏÒ¿Ò ÊÅÃ¾¿À û½ÄÇ¾ÆÎÀù ÒÁÎÒÀù ÒÅÏ ÏÊÀ¿ÒÅÐÎÀú ¼ÎÁÎ ÏÎ¿ÎÁÆÊÅÎÏ ¾ÀÊÅÌ ê¾¿Äèêç èÊ½ÊÇòç ÑÒÀÎÏ ÄÅ ¿ËÎ ÇÊÍÎ ÄÍ
ÆÊÅÎ ÐÄÅ¿Ä¾ÁÀ÷ ×ËÎ áç èÄÏÎ ÁÎÍÎÁÎÅÐÎÀ ¿ËÎ ÀÎÐ¿ÊÄÅ Å¾ÆÑÎÁ ÄÍ ¿ËÎ ÙÎÐÇÒÆÒ¿ÊÄÅ ÒÅÏ èÇÄÀ¾ÁÎ ÃÇÒÅ ¼ËÎÁÎ ÒÏÏÊ¿ÊÄÅÒÇ
ÊÅÍÄÁÆÒ¿ÊÄÅ ÐÒÅ ÑÎ ÍÄ¾ÅÏ÷ áÅ ÌÎÅÎÁÒÇ ËÒ¾Ç ÏÊÀ¿ÒÅÐÎÀ ÒÁÎ ÍÁÄÆ ¿ËÎ ÐÎÅ¿ÁÄÊÏ ÄÍ ¿ËÎ ÀÄ¾ÁÐÎ ¿Ä ¿ËÎ ÏÎÀ¿ÊÅÒ¿ÊÄÅ ÐÎÅ¿ÁÄÊÏ÷
×ËÎ Ò½ÎÁÒÌÎ ÁÊÃÃÊÅÌ ÏÊÀ¿ÒÅÐÎ ÊÀ ¿ËÎ Ò½ÎÁÒÌÎ ÄÍ ¿ËÎ ÌÁÎÒ¿ÎÀ¿ ¼ÊÏ¿Ë ÒÅÏ ÇÎÅÌ¿Ë ÄÍ Ò ÍÄÄ¿ÃÁÊÅ¿ ÒÁÎÒ÷

ôùö ÞÄÏÒÆ ÙÅÒÆ

×ËÎ Û¿ËÎÁ ÖÀÎÁ ¿ÒÑ À¾ÆÆÒÁÊ¹ÎÀ ¿ËÎ ÀÊ¿Î ÀÃÎÐÊÍÊÐ ÎÇÎÆÎÅ¿Àù ÐÒ¿ÎÌÄÁÊ¹ÎÀ ÍÒÐÊÇÊ¿º ¿ºÃÎù ÒÅÏ ÒÀÀÊÌÅÀ ¿ËÎ ÀÊ¿Î ÀÃÎÐÊÍÊÐ
ÎÀ¿ÊÆÒ¿ÎÀ ¿Ä Ò ÐÄÀ¿ ¿ºÃÎ ¼ËÊÐË ÊÀ ¿ËÎÅ ÐÒÃ¿¾ÁÎÏ ÄÅ ¿ËÎ À¾ÆÆÒÁº ÀËÎÎ¿÷ ê ÏÊÀÐ¾ÀÀÊÄÅ ÄÍ ÀÊ¿Î ÀÃÎÐÊÍÊÐ ÎÇÎÆÎÅ¿À ÊÀ ÍÄ¾ÅÏ
ÊÅ ØÎÐ¿ÊÄÅ ñ÷

ôùõ éÀÈÌù ÜÉÖÓÅ þ ÝÖÓÅ

ÚÎÒÁÇ èÁÎÎÈ ¼ÎÇÇ ÒÐÐÎÀÀ ÁÄÒÏ ÁÎÐÇÒÆÒ¿ÊÄÅ ÊÀ ÎÀ¿ÊÆÒ¿ÎÏ ÊÅ ¿ËÊÀ ¿ÒÑ÷

ôùô ØÖÅÄÒ ÜÉÔÍ êÃËÈÅ ÖÊÓ åÒÖÈ áÒÖÔÏ

×ËÎ äÄÁ¿ ßÅÄ» ÆÊÅÎ ËÒÀ ¿¼Ä ÆÒÉÄÁ ¼ÒÀ¿Î ÁÄÐÈ Ï¾ÆÃÀ÷ ×ËÎº ÒÁÎ ÅÒÆÎÏ éÒÁÅÎÀ èÁÎÎÈ ÒÅÏ ÓÎÇÇÄ¼ Ú¾Ã ¼ÒÀ¿Î ÁÄÐÈ
Ï¾ÆÃÀ÷ ÙÎÐÇÒÆÒ¿ÊÄÅ ÄÍ ¿ËÎÀÎ Ï¾ÆÃÀ ÊÅ½ÄÇ½ÎÀ ÁÎÌÁÒÏÊÅÌ ¿Ä Ò ÒÃÃÁÄ»ÊÆÒ¿Î òâëôÕ ÀÇÄÃÎù ÃÇÒÐÊÅÌ ôó ÊÅÐËÎÀ ÄÍ ÌÁÄ¼¿Ë
ÆÎÏÊÒ ÄÅ ¿ËÎ ÁÎÌÁÒÏÎÏ À¾ÁÍÒÐÎù ÁÊÃÃÊÅÌ ÄÅ ÐÄÅ¿Ä¾Áù ÀÎÎÏÊÅÌ ÒÅÏ ÍÎÁ¿ÊÇÊ¹ÊÅÌ÷

áÅÃ¾¿À ÍÄÁ ¼ÒÀ¿Î ÁÄÐÈ Ï¾ÆÃÀ ÒÁÎ ÊÏÎÅ¿ÊÍÊÎÏ Ñº ÅÒÆÎ ÒÅÏ ¿ËÎÊÁ ÐÄÁÁÎÀÃÄÅÏÊÅÌ ÎÇÎ½Ò¿ÊÄÅ÷ ×ËÎ äÄÁ¿ ßÅÄ» ÆÊÅÊÅÌ
ÏÎÃÒÁ¿ÆÎÅ¿ ÁÎÏÎÀÊÌÅÎÏ ÎÒÐË ¼ÒÀ¿Î ÁÄÐÈ Ï¾ÆÃ ÍÄÁ ÁÎÐÇÒÆÒ¿ÊÄÅ÷ ×ËÎ ÑÎÅÐË ËÎÊÌË¿ ù ÍÄÄ¿ÃÁÊÅ¿ ÄÍ ¿ËÎ ËÄÁÊ¹ÄÅ¿ÒÇ À¿ÎÃøÄ¾¿
ÄÍ ¿ËÎ ÑÎÅÐË ÑÎÇÄ¼ù ÒÇÄÅÌ ¼Ê¿Ë ¿ËÎ ¼ÒÀ¿Î ÁÄÐÈ Ò¿ ¿ËÎ ÒÅÌÇÎ ÄÍ ÁÎÃÄÀÎù ¼ËÎÅ ÁÎÌÁÒÏÎÏ ¿Ä Ò òëô ÀÇÄÃÎ ¼ÊÇÇ ÎÅÐÄÆÃÒÀÀ
¿ËÎ ÍÄÄ¿ÃÁÊÅ¿ ÄÍ ¿ËÎ Ï¾ÆÃ ÃÇ¾À ¿ËÎ ÆÒ¿ÎÁÊÒÇ Ã¾ÀËÎÏ ÍÁÄÆ ¿ËÎ ÇÄ¼ÎÀ¿ ÑÎÅÐË ÀÇÄÃÊÅÌ Ò¿ Ò òëô÷

×ËÎ ÔÒÇ¿ÎÁ èÁÎÎÈ ËÎÒÃ ÇÎÒÐË ÃÒÏ ÁÎÐÇÒÆÒ¿ÊÄÅ ÎÍÍÄÁ¿À ÒÅÏ ÊÅÃ¾¿À ÒÁÎ ¿ËÎ ÀÒÆÎ ÒÀ ¿ËÎ ¼ÒÀ¿Î ÁÄÐÈ Ï¾ÆÃÀ÷

ôùó ÜÉÖÓÅ

ÙÄÒÏÀ ¿ËÒ¿ ¼ÊÇÇ ÑÎ ÁÎÐÇÒÊÆÎÏ ÊÅÐÇ¾ÏÎ ¿ËÎ ÚÊÃÎÇÊÅÎ ÁÄÒÏù ÚËÒÀÎ î âÒ¾Ç ÁÄÒÏ ÒÅÏ ÏÎ¼Ò¿ÎÁÊÅÌ ÒÐÐÎÀÀ ÁÄÒÏÀù ÑÄÁÁÄ¼
ÒÐÐÎÀÀ ÁÄÒÏÀù ÒÅÏ âÎÒÃ ÞÎÒÐË ËÒ¾Ç ÁÄÒÏ÷ Û¿ËÎÁ ÁÄÒÏÀ ÅÄ¿ ÊÏÎÅ¿ÊÍÊÎÏ ÒÑÄ½Î ¿ËÒ¿ Î»ÊÀ¿ ¼Ê¿ËÊÅ ¿ËÎ ÍÄÄ¿ÃÁÊÅ¿ ÄÍ Ä¿ËÎÁ
ÍÒÐÊÇÊ¿ÊÎÀ ÒÅÏ ÒÁÎ ÁÎÐÇÒÊÆÎÏ ¼Ê¿Ë ¿ËÄÀÎ ÍÒÐÊÇÊ¿ÊÎÀ÷ Û½ÎÁÀÊ¹ÎÏ ÏÁÒ¼ÊÅÌÀ ¼Ê¿Ë ØÙèå ÊÅÃ¾¿À ¼ÎÁÎ âÒÅÏ ÏÎÇÊ½ÎÁÎÏ ¿Ä êçÜÙ
ÄÅ îöôïöóõôò÷

ôùò åÖÃÌ àÖÄÒÆÎÖÌ

×ËÎ ×ÒÊÇÊÅÌÀ Ø¿ÄÁÒÌÎ ÍÒÐÊÇÊ¿º ÐÇÄÀ¾ÁÎ ÊÀ Ò ¿¼Ä ÃÒÁ¿ ÐÇÄÀ¾ÁÎù ¼Ò¿ÎÁ ÆÒÅÒÌÎÆÎÅ¿ ÒÅÏ ¿ÒÊÇÊÅÌÀ ÐÄ½ÎÁ÷ äÊÌ¾ÁÎ ï÷ð ÄÍ ¿ËÎ
ÙÎÐÇÒÆÒ¿ÊÄÅ ÒÅÏ èÇÄÀ¾ÁÎ ÃÇÒÅ ÊÇÇ¾À¿ÁÒ¿ÎÀ ¿ËÎ ÒÁÎÒÀ ÄÍ ÄÃÎÅ ¼Ò¿ÎÁ ÒÅÏ ¿ËÎ ÒÁÎÒÀ ÁÎÂ¾ÊÁÊÅÌ Ò ¼ÒÀ¿Î ÁÄÐÈ ÐÄ½ÎÁ÷ á¿ ÊÀ
ÒÅ¿ÊÐÊÃÒ¿Î ¿ËÎ ÐÄ½ÎÁ ÆÒ¿ÎÁÊÒÇ ûÑÄÁÁÄ¼ ÀÄ¾ÁÐÎú ¼ÊÇÇ ÐÄÆÎ ÍÁÄÆ ÓÎÇÇÄ¼ Ú¾Ã ¼ÒÀ¿Î ÁÄÐÈ Ï¾ÆÃ÷ ÔÒ¿ÎÁ ÆÒÅÒÌÎÆÎÅ¿ ÊÀ
ÏÊÀÐ¾ÀÀÎÏ ÑÎÇÄ¼ ÊÅ ØÎÐ¿ÊÄÅ ñ÷ï÷

ôùñ èÉÃÊÓÖÄÎÉÊÅ þ ìÃÎÌÓÎÊÐÅ ÖÊÓ ÞÄÏÒÆ êÒËÉ þ éÇÃÎÈËÒÊÄ ÜÒËÉÂÖÌ

×ËÎ ÆÒÉÄÁÊ¿º ÄÍ ¿ËÎ Ñ¾ÊÇÏÊÅÌÀ ÒÁÎ ÇÄÐÒ¿ÎÏ ¼Ê¿ËÊÅ äãÝá À¾ÁÍÒÐÎ Ä¼ÅÎÁÀËÊÃù ÁÎÍÎÁÎÅÐÎ äÊÌ¾ÁÎ ï÷ôõ ÊÅ ¿ËÎ ÙÎÐÇÒÆÒ¿ÊÄÅ
ÒÅÏ èÇÄÀ¾ÁÎ ÃÇÒÅ÷ ØÊÅÐÎ ¿ËÎ À¿Á¾Ð¿¾ÁÎÀ ÄÅ ¿ËÎ À¾ÁÍÒÐÎ ÒÁÎ ÅÄ¿ ÇÄÐÒ¿ÎÏ ÄÅ Ø¿Ò¿Î ÇÒÅÏ ¿ËÎ Ñ¾ÊÇÏÊÅÌÀ ÏÄ ÅÄ¿ ËÒ½Î ¿Ä ÑÎ
ÁÎÆÄ½ÎÏù ÁÎÍÎÁÎÅÐÎ ôôêêèìî÷óôõ÷ äÁÄÆ Ò ÀÒÍÎ¿º À¿ÒÅÏÃÄÊÅ¿ Ä¾¿ÏÄÄÁ ÐÄÅ½ÎºÄÁ ÀºÀ¿ÎÆÀ ÒÅÏ ¿ËÎ Í¾ÎÇ ¿ÒÅÈ ÍÒÁÆ ¼ÊÇÇ ÑÎ
ÏÎÆÄÇÊÀËÎÏöÏÎÐÄÆÆÊÀÀÊÄÅÎÏ÷



ð

×ËÎ äÄ¾ÅÏÒ¿ÊÄÅÀ ÒÅÏ é¾ÊÇÏÊÅÌÀ ¿ÒÑ ÒÐÐÄ¾Å¿À ÍÄÁ ¿ËÎ ÏÎÆÄÇÊ¿ÊÄÅ ÄÍ ¿ËÎ À¿Á¾Ð¿¾ÁÎÀ÷ ×ËÎ ÊÅÃ¾¿ ½ÒÇ¾ÎÀ ¼ÎÁÎ ¿ÒÈÎÅ ÍÁÄÆ
ÐÄÅÀ¿Á¾Ð¿ÊÄÅ ÏÁÒ¼ÊÅÌÀ÷ ÙÎÍÎÁÎÅÐÎ êÃÃÎÅÏÊ» å

×ËÎ Û¿ËÎÁ çÎÆÄ ü åÂ¾ÊÃÆÎÅ¿ ÙÎÆÄ½ÒÇ ¿ÒÑ ÒÐÐÄ¾Å¿À ÍÄÁ ¿ËÎ ÀÎÇÎÐ¿Ê½Î ÏÎÆÄ ÄÍ ¿ËÎ À¿Á¾Ð¿¾ÁÎÀ÷ ×ËÎ Â¾ÒÅ¿Ê¿º ÒÅÏ ¾ÅÊ¿À
ÊÅÃ¾¿À ÒÁÎ ÒÀÀÄÐÊÒ¿ÎÏ ¼Ê¿Ë Å¾ÆÑÎÁ ÄÍ ÃÊÎÐÎÀ ¿ÒÈÎÅ ÍÁÄÆ Ò ÐÄÀ¿ ÎÀ¿ÊÆÒ¿Î ÃÁÎÃÒÁÎÏ Ñº åÀ¿ÊÆÒ¿ÊÄÅÀ ÊÅ óõõí÷ ÞÒÑÄ¾Á
ÒÅÏ ÎÂ¾ÊÃÆÎÅ¿ ÐÄÀ¿À ÒÁÎ ÑÒÀÎÏ ÄÅ ÙØ ÝÎÒÅÀ ÐÁÎ¼ éíù ¼ËÊÐË ÊÀ ÇÊÅÈÎÏ ¿Ä ¿ËÎ ÍÇÎÎ¿À ÒÅÏ ÐÁÎ¼À ¿ÒÑ÷

ôùð ÛÒÓÎËÒÊÄ þ êÆÖÎÊÖÐÒ ëÉÊÄÆÉÌ

×ËÎ ÎÒÁ¿Ë¼ÄÁÈ ÒÀÀÄÐÊÒ¿ÎÏ ¼Ê¿Ë ¿ËÎ ×Øä ÀÃÊÇÇ¼Òºù ÒÅÏ ÅÄÁ¿Ë ¼Î¿ÇÒÅÏÀ ÐÄÆÃÇÎ» ÎÀ¿ÊÆÒ¿Î ÊÀ ÍÄ¾ÅÏ ÄÅ ¿ËÎ ØÎÏÊÆÎÅ¿ ü
çÁÒÊÅÒÌÎ ¿ÒÑ÷ ×ËÎ ×Øä ÀÃÊÇÇ¼Òº ÐÄÅÐÎÃ¿ ÏÎÀÊÌÅ ÊÀ ÇÄÐÒ¿ÎÏ ÊÅ êÃÃÎÅÏÊ» ä ÄÍ ¿ËÊÀ ÏÄÐ¾ÆÎÅ¿ù ØÎÐ¿ÊÄÅ ï÷ó÷ò ÒÅÏ
êÃÃÎÅÏÊ» å ÄÍ ¿ËÎ ÙÎÐÇÒÆÒ¿ÊÄÅ ÒÅÏ èÇÄÀ¾ÁÎ ÃÇÒÅ÷ ×ËÎ À¿Á¾Ð¿¾ÁÒÇ ÐÄÆÃÄÅÎÅ¿ ÄÍ ¿ËÎ ÀÃÊÇÇ¼Òº ÊÀ ÏÊÀÐ¾ÀÀÎÏ ÊÅ ØÎÐ¿ÊÄÅ
ñ÷ð ÄÍ ¿ËÊÀ ÏÄÐ¾ÆÎÅ¿÷ ×ËÎ ÅÄÁ¿Ë ¼Î¿ÇÒÅÏ ÐÄÆÃÇÎ» ÊÀ ÏÊÀÐ¾ÀÀÎÏ ÊÅ ÀÎÐ¿ÊÄÅ ò÷ò ÒÅÏ äÊÌ¾ÁÎ ò÷ñ ÄÍ ¿ËÎ ÙÎÐÇÒÆÒ¿ÊÄÅ ÒÅÏ
èÇÄÀ¾ÁÎ ÃÇÒÅ÷

ôùï ×ÖÆÓÅû éÄÔù

×ËÎ ÓÒÁÏÀù å¿Ð÷ ×ÒÑ ¼ÒÀ ¾ÀÎÏ ÍÄÁ ÐÒÇÐ¾ÇÒ¿ÊÅÌ ÐÄÀ¿À ÒÀÀÄÐÊÒ¿ÎÏ ¼Ê¿Ë ÁÎÌÁÒÏÊÅÌ ÁÄÒÏÀ ÒÅÏ ÀÎÎÏÊÅÌ ÒÅÏ ÍÎÁ¿ÊÇÊ¹ÊÅÌ
ÌÁÄ¼¿Ë ÆÎÏÊÒ ÃÊÇÎÀ÷

ôùî àÎÅÔù ëÉÅÄÅ

ÙÎÆÄ½ÒÇ ÄÍ ÃÊÃÎÇÊÅÎÀ ÒÅÏ ÃÄ¼ÎÁ ÇÊÅÎÀù ÒÅÏ À¾ÑÀ¿Ò¿ÊÄÅ ûÀÎÐ¿ÊÄÅÒÇÊ¹ÎÁú ÊÀ ÎÀ¿ÊÆÒ¿ÎÏ ¾ÀÊÅÌ ¿ËÎ ÝÊÀÐ÷ èÄÀ¿ ¿ÒÑ÷

ôùö÷ ëÉÊÅÄÆÃÔÄÎÉÊ àÖÊÖÐÒËÒÊÄ

ÙÄÒÏ ÝÒÊÅ¿ÎÅÒÅÐÎ Ï¾ÁÊÅÌ ÁÎÐÇÒÆÒ¿ÊÄÅ ÊÀ ÊÅÐÇ¾ÏÎÏ



ï

ó ÙÛéÜ ÛåééÚÛ

óùö ÙÅÒÆ öú éÇÃÎÈËÒÊÄ àÉÕÎÌÎ¾ÖÄÎÉÊøêÒËÉÕÎÌÎ¾ÖÄÎÉÊ

ÝÄÑÊÇÊ¹Ò¿ÊÄÅ ÒÅÏ ÏÎÆÄÑÊÇÊ¹Ò¿ÊÄÅ ÊÀ ÒÀÀ¾ÆÎÏ ¿Ä ÑÎ Ò ÄÅÎø¿ÊÆÎ ÄÐÐ¾ÁÁÎÅÐÎ÷ ×ËÎ ÎÀ¿ÊÆÒ¿Î ¾ÀÎÀ ÙØ ÝÎÒÅÀ ÐÁÎ¼ù ¼ËÊÐË
ÊÅÐÇ¾ÏÎÀù ÇÊÌË¿ Ï¾¿º ¿Á¾ÐÈ ÏÁÊ½ÎÁù ÍÇÒ¿ÑÎÏ ¿Á¾ÐÈ ÏÁÊ½ÎÁù ÎÂ¾ÊÃÆÎÅ¿ ÁÎÅ¿ÒÇ ÁÒ¿Îù ÃÊÇÄ¿ ÐÒÁ ÇÄ¼ÑÎÏ ¿ÁÒÊÇÎÁ ÒÅÏ ¿Á¾ÐÈ ¿ÁÒÊÇÎÁ÷
çÎÃÎÅÏÊÅÌ ÄÅ ¿ËÎ ÀÊ¹Î ÄÍ ÎÂ¾ÊÃÆÎÅ¿ ÑÎÊÅÌ ÆÄ½ÎÏ ¿ËÎ Å¾ÆÑÎÁ ÄÍ ÃÊÇÄ¿ ÐÒÁÀ ÊÀ ÒÏÉ¾À¿ÎÏ ÒÐÐÄÁÏÊÅÌÇº÷ ×ËÎ ÇÒÑÄ¾Á
ÎÂ¾ÊÃÆÎÅ¿ ÐÄÀ¿ ÒÁÎ ÇÊÅÈÎÏ ¿Ä ¿ËÎ äÇÎÎ¿ÀûÐÁÎ¼Àú ¿ÒÑ÷

óùõ ÙÅÒÆ õúØÖÄÒÆ ÚÆÒÖÄËÒÊÄ

äÄÁ¿ ßÅÄ» ÐÄÅ¿ÁÒÐ¿À Ò ¿ËÊÁÏ ÃÒÁ¿º ÍÊÁÆ ¿Ä ÃÎÁÍÄÁÆ Ò ºÎÒÁÇº ÃÊ¿ ÇÒÈÎ À¿¾Ïº ÃÁÎÏÊÐ¿ÊÅÌ ¼Ò¿ÎÁ Â¾ÒÇÊ¿º Ä½ÎÁ Ò ÃÎÁÊÄÏ ÄÍ ÄÅÎ
Ë¾ÅÏÁÎÏ ºÎÒÁÀù ÒÅÒÇºÀÊÅÌ ËÊÀ¿ÄÁÊÐÒÇ ÒÅÏ ¿ËÎ Ð¾ÁÁÎÅ¿ ºÎÒÁÀ ¼Ò¿ÎÁ Â¾ÒÇÊ¿º ÏÒ¿Ò ÄÍ ¿ËÎ ÏÎ¼Ò¿ÎÁÊÅÌ ¼ÎÇÇ ÊÅ ¿ËÎ ÃÊ¿ù ËÎÒÃ
ÇÎÒÐË ÒÅÏ ¿ËÎ ×Øä÷ éÒÀÎÏ ÄÅ ÎÒÁÇº ÒÅÒÇºÀÊÀ Ê¿ ÊÀ ÃÁÎÏÊÐ¿ÎÏ ¿ËÎ ÃÊ¿ ÇÒÈÎ À¾ÁÍÒÐÎ ¼ÊÇÇ ÑÎ ÒÅ ÎÇÎ½Ò¿ÊÄÅ ôñîõ ÒÆÀÇù ¿ËÎ ÃÁÎø
ÆÊÅÊÅÌöËÊÀ¿ÄÁÊÐ ¼Ò¿ÎÁ ¿ÒÑÇÎ ÎÇÎ½Ò¿ÊÄÅ÷ ÖÃ ¿Ä ¿ËÊÀ ÃÄÊÅ¿ ¿ËÎ ÃÊ¿ ¼ÊÇÇ ÒÐ¿ ÒÀ Ò ËºÏÁÒ¾ÇÊÐ ÀÊÅÈ÷ áÆÃÇÎÆÎÅ¿ÊÅÌ ¿ËÎ ¼Ò¿ÎÁ
¿ÁÎÒ¿ÆÎÅ¿ ÃÁÄÌÁÒÆù ¼Ò¿ÎÁ Â¾ÒÇÊ¿º À¿ÒÅÏÒÁÏÀ ¼ÊÇÇ ÑÎ ÆÎ¿ ÃÁÊÄÁ ¿Ä ¿ËÎ ÃÊ¿ ¼Ò¿ÎÁ ÎÅ¿ÎÁÊÅÌ ¿ËÎ À¾ÑÀ¾ÁÍÒÐÎ ÒÂ¾Ò¿ÊÐ ÀºÀ¿ÎÆÀ÷

áÅ ÒÏÏÊ¿ÊÄÅ ¿Ä ¿ËÎ ÎÅÌÊÅÎÎÁÀ ÎÀ¿ÊÆÒ¿Îù ËºÏÁÒ¿ÎÏ ÍÎÁÁÄ¾À À¾ÇÍÒ¿Î ÐÄÀ¿À ¼ÎÁÎ ÒÏÏÎÏ÷ êÅÐËÄÁÒÌÎ èÄÅÀ¾ÆÎÁ ÚÁÊÐÎ áÅÏÎ»
ÍÄÁ ¿ËÎ ºÎÒÁÀ óõõî ¿ËÁÄ¾ÌË óõôò ¼ÒÀ ÒÃÃÇÊÎÏ ¿Ä ÒÐÐÄ¾Å¿ ÍÄÁ ÊÅÍÇÒ¿ÊÄÅ÷ áÅ êÃÃÎÅÏÊ» ã ºÄ¾ ¼ÊÇÇ ÍÊÅÏ ¿ËÎ ÎÅÌÊÅÎÎÁÀ
ÎÀ¿ÊÆÒ¿Î÷ áÅ ¿ËÎ óõôó äÄÁ¿ ßÅÄ» ÃÊ¿ ÇÒÈÎ Î½ÒÇ¾Ò¿ÊÄÅ óõôó ¾ÃÏÒ¿Î ¿ÁÎÒ¿ÆÎÅ¿ ÃÁÄ½ÊÀÊÄÅÀ Ñº ØÐËÇ¾ÆÑÎÁÌÎÁ ÔÒ¿ÎÁ
ØÎÁ½ÊÐÎÀù ¿ËÎ ÒÆÄ¾Å¿ ÄÍ äÎØÄñ ¼ÒÀ ÁÎÏ¾ÐÎÏ ¿Ä ñõ ¿ÄÅÎÀ÷

äÎÁÁÄ¾À À¾ÇÍÒ¿Î ÐÄÀ¿ ¼ÎÁÎ ÃÁÄ½ÊÏÎÏ Ñº ÖÅÊ½ÒÁ ÊÅ êÅÐËÄÁÒÌÎ êÇÒÀÈÒ ìõîøòññøîñññ ¿ËÎ ÐÄÀ¿ ÊÅÐÇ¾ÏÎÏ ÏÎÇÊ½ÎÁº ¿Ä ÀÊ¿Î÷

óùô ÙÅÒÆ ôúØÒÌÌ ëÌÉÅÃÆÒ

ÔÎÇÇ ÐÇÄÀ¾ÁÎ ÊÅÐÇ¾ÏÎÀ ÃÊ¿ ÏÎ¼Ò¿ÎÁÊÅÌ ¼ÎÇÇÀù ÃÊÎ¹ÄÆÎ¿ÎÁÀù ÊÅ¿ÎÁÐÎÃ¿ÄÁ ¼ÎÇÇÀù ÒÅÏ ÆÄÅÊ¿ÄÁÊÅÌ ¼ÎÇÇÀ÷ ÔÎÇÇÀ ¼ÊÇÇ ÑÎ
ÑÒÐÈÍÊÇÇÎÏ ¼Ê¿Ë Ò À¿ÎÆÆÊÅÌöÑÎÅ¿ÄÅÊ¿Î ÐÇÒº ÆÊ»¿¾ÁÎ ÒÅÏ ÀÎÒÇÎÏ Ò¿ ¿ËÎ À¾ÁÍÒÐÎ ¼Ê¿Ë Ò ÑÎÅ¿ÄÅÊ¿Î ÐÇÒº À¾ÁÍÒÐÎ ÀÎÒÇ÷
ÞÄÐÒ¿ÊÄÅÀ ÒÁÎ ÀËÄ¼Å ÊÅ êÃÃÎÅÏÊ» â ÷

ÞÒÑÄÁ ÒÅÏ ÎÂ¾ÊÃÆÎÅ¿ ÁÒ¿ÎÀ Â¾Ä¿ÎÀ ÍÄÁ ¼ÎÇÇ ÐÇÄÀ¾ÁÎ ÒÅÏ ÇÊÅÎÁ Ã¾ÅÐ¿¾ÁÎ ÒÁÎ ÍÁÄÆ Ò ÐÄÅ¿ÁÒÐ¿ÄÁ ¿ËÒ¿ ËÒÀ ÃÎÁÍÄÁÆÎÏ ¼ÄÁÈ
ÊÅ ÊÅ¿ÎÁÊÄÁ êÇÒÀÈÒ ÒÅÏ ÊÅÐÇ¾ÏÎÀ ÆÒÁÈ¾Ã÷

ÔÎÇÇ ÏÊÆÎÅÀÊÄÅ ¼ÎÁÎ ¿ÒÈÎÅ ÍÁÄÆ ¼ÎÇÇ ÇÄÌÀ÷

×ËÎÁÎ ÒÁÎ ¿ËÁÎÎ ÒÏÏÊ¿ÊÄÅÒÇ ¼ÎÇÇÀ ¿ËÒ¿ ¼ÊÇÇ ÑÎ ÊÅÀ¿ÒÇÇÎÏ ÒÁÄ¾ÅÏ ¿ËÎ ËÎÒÃ ÇÎÒÐËù ¿ËÎÁÎ ÇÄÐÒ¿ÊÄÅ ËÒÀ ÅÄ¿ ÑÎÎÅ ÏÎ¿ÎÁÆÊÅÎÏ
ºÎ¿÷ ×ËÎ Í¾¿¾ÁÎ ¼ÎÇÇÀ ûâÞøñù âÞøð ÒÅÏ âÞøïú ÒÁÎ ÒÐÐÄ¾Å¿ÎÏ ÍÄÁ ¼Ê¿Ë ÒÅ ÒÀÀ¾ÆÎÏ ÏÎÃ¿Ë ÒÅÏ ÏÊÒÆÎ¿ÎÁ÷

óùó ÙÅÒÆ óúçÆÉÃÊÓ ÖÊÓ ÛÃÆÑÖÔÒ ØÖÄÒÆ ÛÖËÈÌÎÊÐ

×ÒÑÇÎ î÷ô ÄÍ ¿ËÎ ÙÎÐÇÒÆÒ¿ÊÄÅ ÒÅÏ èÇÄÀ¾ÁÎ ÃÇÒÅ ÃÁÄ½ÊÏÎÀ Ò ÇÊÀ¿ ÄÍ ÆÄÅÊ¿ÄÁÊÅÌ ÇÄÐÒ¿ÊÄÅ ¿ºÃÎù ÀÒÆÃÇÎ ÃÒÁÒÆÎ¿ÎÁ ÒÅÏ
ÍÁÎÂ¾ÎÅÐº÷ ØÎÐ¿ÊÄÅ î÷ò÷ô ÏÎ¿ÒÊÇÀ ËÎÒÃ ÇÎÒÐË ÀÒÆÃÇÊÅÌ ÁÎÂ¾ÊÁÎÆÎÅ¿À÷ êÃÃÎÅÏÊ» á ÄÍ ¿ËÊÀ ÏÄÐ¾ÆÎÅ¿ ÊÏÎÅ¿ÊÍÊÎÀ ¿ËÎ
ÇÄÐÒ¿ÊÄÅ ÄÍ ¿ËÎ ÀÒÆÃÇÊÅÌ ÇÄÐÒ¿ÊÄÅÀ ÒÀ ÏÄÎÀ äÊÌ¾ÁÎ î÷ô ÊÅ ¿ËÎ ÙèÚ÷

óùò ÙÅÒÆ òúÛÈÎÌÌÁÖ¿ ëÉÊÅÄÆÃÔÄÎÉÊ

ÖÀÎÁ ð ÐÒÃ¿¾ÁÎÀ ¿ËÎ À¿Á¾Ð¿¾ÁÒÇ ÐÄÆÃÄÅÎÅ¿ ÄÍ ¿ËÎ ×Øä ÀÃÊÇÇ¼Òº ÀºÀ¿ÎÆ÷ ×ËÎ ÆÒ¿ÎÁÊÒÇ Â¾ÒÅ¿Ê¿ÊÎÀ ÒÅÏ ÏÊÆÎÅÀÊÄÅÀ ÒÁÎ
ÑÒÀÎÏ ÄÅ ¿ËÎ ÃÁÎÇÊÆÊÅÒÁº ÏÎÀÊÌÅ ÁÎÍÎÁÎÅÐÎ êÃÃÎÅÏÊ» ä÷ ÙØ ÝÎÒÅÀ ¼ÒÀ ¾ÀÎÏ ¿Ä ÏÎ¿ÎÁÆÊÅÎ ÐÁÎ¼ ÀÊ¹Îù ÎÂ¾ÊÃÆÎÅ¿ ÒÅÏ
ÃÁÄÏ¾Ð¿Ê½Ê¿º ÁÒ¿ÎÀ÷ èÄÀ¿À ÒÀÀÄÐÊÒ¿ÎÏ ¼Ê¿Ë ¿ËÄÀÎ Ê¿ÎÆÀ ÒÁÎ ÇÊÅÈÎÏ ¿Ä ¿ËÎ äÇÎÎ¿À ûèÁÎ¼Àú ¿ÒÑ÷ ×ËÎ ÎÒÁ¿Ë¼ÄÁÈ ÐÄÆÃÄÅÎÅ¿
ÊÀ ÍÄ¾ÅÏ ÄÅ ¿ËÎ ØÎÏÊÆÎÅ¿ ü çÁÒÊÅÒÌÎ èÄÅ¿ÁÄÇ ¿ÒÑ÷

óùñ ÙÅÒÆ ñúÝÃËÈÎÊÐ ëÉÅÄÅ

ÔÒ¿ÎÁ ÆÒÅÒÌÎÆÎÅ¿ ÄÍ ¿ËÎ ×Øäù ËÎÒÃ ÇÎÒÐË ÒÅÏ ¿ËÎ ÃÊ¿ ÊÀ Ò ½ÎÁº ÀÊÌÅÊÍÊÐÒÅ¿ ÐÄÆÃÄÅÎÅ¿ ÄÍ ¿ËÎ ÐÇÄÀ¾ÁÎ ÄÍ ¿ËÎ äÄÁ¿ ßÅÄ»
ÝÊÅÎ÷ ×ËÎ ÍÄÇÇÄ¼ÊÅÌ ÊÀ Ò À¾ÆÆÒÁº ÄÍ ¿ËÎ Ã¾ÆÃÊÅÌ ÁÄ¾¿ÎÀ ÒÅÏ ÐÄÀ¿À ÍÄÁ ÒÐËÊÎ½ÊÅÌ ¼Ò¿ÎÁ Â¾ÒÇÊ¿º À¿ÒÅÏÒÁÏÀ ÒÍ¿ÎÁ
ÁÎÀÊÏ¾ÒÇ ÇÎÒÐËÊÅÌ ÊÀ ÐÄÆÃÇÎ¿Î÷ êÃÃÎÅÏÊ» à ÊÀ Ò ÏÁÒ¼ÊÅÌ ÄÍ ¿ËÎ ÁÄ¾¿ÎÀ÷



î

×ËÎ Ã¾ÆÃÊÅÌ ÁÄ¾¿ÎÀ ÒÁÎë

ô÷ èáèô ÒÅÏ èáèó ¿Ä ËÎÒÃ ÇÎÒÐËø×ËÊÀ ÊÀ ÒÅ Î»ÊÀ¿ÊÅÌ ÃÊÃÎÇÊÅÎ ÁÄ¾¿Îù ¼Ò¿ÎÁ ¼ÊÇÇ ÑÎ ¿ÁÒÅÀÃÄÁ¿ÎÏ ¾¿ÊÇÊ¹ÊÅÌ
¿ËÎ ÃÊÃÎÀ ¼Ê¿ËÊÅ ¿ËÎ ÇÊÅÎÏ ÃÊÃÎÇÊÅÎ ÐÄÁÁÊÏÄÁ÷

ó÷ âÎÒÃ ÞÎÒÐË ¿Ä ÚÊ¿ ÙÊÆ ½ÊÒ èáèô ÒÅÏ èáèó

ò÷ áÅ¿ÎÁÐÎÃ¿ÄÁ ¼ÎÇÇÀ ¿Ä ÀÎÎÃÒÌÎ À¾ÆÃø×ËÎ ÊÅ¿ÎÁÐÎÃ¿ÄÁ ¼ÎÇÇÀ ÒÅÏ ØÎÎÃÒÌÎ Ø¾ÆÃ ÒÁÎ Ð¾ÁÁÎÅ¿Çº
ÄÃÎÁÒ¿ÊÄÅÒÇ Ò¿ ¿ËÎÊÁ ÇÄÅÌø¿ÎÁÆ Ã¾ÆÃÊÅÌ ÁÒ¿ÎÀù ¿ËÎ ÒÐ¿¾ÒÇ ÃÄ¼ÎÁ ÏÁÒ¼ ÊÀ ¾ÀÎÏ ¿Ä ÏÎ¿ÎÁÆÊÅÎ ÐÄÀ¿À÷

ñ÷ ØÎÎÃÒÌÎ Ø¾ÆÃ ¿Ä éÒÁÌÎ ÚÄÅÏ ø ØÎÎÃÒÌÎ Ø¾ÆÃ ÒÁÎ Ð¾ÁÁÎÅ¿Çº ÄÃÎÁÒ¿ÊÄÅÒÇ Ò¿ ¿ËÎÊÁ ÇÄÅÌø¿ÎÁÆ
Ã¾ÆÃÊÅÌ ÁÒ¿ÎÀù ¿ËÎ ÒÐ¿¾ÒÇ ÃÄ¼ÎÁ ÏÁÒ¼ ÊÀ ¾ÀÎÏ ¿Ä ÏÎ¿ÎÁÆÊÅÎ ÐÄÀ¿Àù ¿ËÊÀ ¼ÒÀ ÒÃÃÇÊÎÏ ÍÄÁ ¿ËÁÎÎ ºÎÒÁÀ÷
×ËÎ ÇÒÀ¿ ºÎÒÁ ÊÀ Ê¿ ¼ÊÇÇ ÑÎ Á¾ÅÅÊÅÌ ÍÄÁ ÒÃÃÁÄ»ÊÆÒ¿ÎÇº ñ ÆÄÅ¿Ë Ä¾¿ ÄÍ ¿ËÎ ºÎÒÁ÷

ð÷ éÒÁÌÎ ÚÄÅÏ ¿Ä çÎ¿Ä» ¿Ä ÚÊ¿ ÙÊÆ ¼Ò¿ÎÁ ¼ÊÇÇ ÑÎ ÁÄ¾¿ÎÏ ¿ËÁÄ¾ÌË ÏÎ¿Ä» ¿ËÎÅ ¿Ä ¿ËÎ ÃÊ¿÷ ×ËÎ ÒÆÄ¾Å¿ ÄÍ
¼Ò¿ÎÁ ¿ËÒ¿ ¼ÊÇÇ ÑÎ Ã¾ÆÃÎÏ ¼ÒÀ ÏÎ¿ÎÁÆÊÅÎÏ ¾ÀÊÅÌ ¿ËÎ ÐÇÄÀ¾ÁÎ ¼Ò¿ÎÁ ÑÒÇÒÅÐÎ ÆÄÏÎÇ÷

ï÷ ÚÊ¿ ¿Ä èáèô ÒÅÏ èáè óøÔÒ¿ÎÁ ¼ÊÇÇ ÑÎ ¿ÁÒÅÀÍÎÁÁÎÏ Ñº ÅÎ¼ Ã¾ÆÃÀ ¿Ä Ò ÇÊÍ¿ À¿Ò¿ÊÄÅ ¿ËÎÅ ¿Ä èáè ô ÒÅÏ ó

óùð ÙÅÒÆ ðúáÉÊÐ ÚÒÆË ÚÛè êÖË àÖÎÊÄÒÊÖÊÔÒ ÖÊÓ ÜÒÈÖÎÆ ëÉÅÄÅ

èÄÀ¿À ÒÁÎ ÐÒÃ¿¾ÁÎÏ ÍÁÄÆ ÒÅ ÎÀ¿ÊÆÒ¿Î ÃÁÄ½ÊÏÎÏ Ñº ÔâÚÒÐÊÍÊÐ ¿ËÎ êèÚá ÍÁÄÆ óõõìøóõôó ¼ÒÀ ÒÃÃÇÊÎÏù ÁÎÍÎÁÎÅÐÎ
êÃÃÎÅÏÊ» ã ÊÅ ¿ËÎ ÙÎÐÇÒÆÒ¿ÊÄÅ ÒÅÏ èÇÄÀ¾ÁÎ ÃÇÒÅ÷

óùï ÙÅÒÆ ïúáÉÊÐ ÚÒÆË ØÛÜ êÖË àÖÎÊÄÒÊÖÊÔÒ ÖÊÓ ÜÒÈÖÎÆ ëÉÅÄÅ

èÄÀ¿À ÒÁÎ ÐÒÃ¿¾ÁÎÏ ÍÁÄÆ ÒÅ ÎÀ¿ÊÆÒ¿Î ÃÁÄ½ÊÏÎÏ Ñº ÔâÚÒÐÊÍÊÐù ¿ËÎ êèÚá ÍÁÄÆ óõõìøóõôó ÁÎÍÎÁÎÅÐÎ êÃÃÎÅÏÊ» ã ÊÅ ¿ËÎ
ÙÎÐÇÒÆÒ¿ÊÄÅ ÒÅÏ èÇÄÀ¾ÁÎ ÃÇÒÅ÷

óùî ÙÅÒÆ î áÉÊÐ ÚÒÆË ÝÎÄ ÜÎË ØÖÆÊÎÊÐ ÛÎÐÊÖÐÒ

×ËÊÀ ÀËÎÎ¿ ÒÐÐÄ¾Å¿À ÍÄÁ ÇÄÅÌ ¿ÎÁÆ ¼ÒÁÅÊÅÌ ÀÊÌÅÒÌÎ ÒÁÄ¾ÅÏ ¿ËÎ ÃÊ¿ ÁÊÆù ¿ËÎ ½ÒÁÊÒÑÇÎÀ ¾ÀÎÏ ÍÄÁ ÐÒÇÐ¾ÇÒ¿ÊÅÌ ¿ËÎ ÜÚÕ ÄÍ
¿ËÎ ÇÄÅÌ ¿ÎÁÆ ÏÒÆ ÆÒÊÅ¿ÎÅÒÅÐÎ ¼ÎÁÎ ¾ÀÎÏ÷ êÃÃÎÅÏÊ» é ÐÄÅ¿ÒÊÅÀ ¿ËÎ ÑÒÐÈø¾Ã ÃÁÊÐÊÅÌ÷



í

ò ÜéèéÜéßëéÛ

êÇÒÀÈÒ çÎÃÒÁ¿ÆÎÅ¿ ÄÍ ÜÒ¿¾ÁÒÇ ÙÎÀÄ¾ÁÐÎÀ ü çÎÃÒÁ¿ÆÎÅ¿ ÄÍ åÅ½ÊÁÄÅÆÎÅ¿ÒÇ èÄÅÀÎÁ½Ò¿ÊÄÅù çÁÒÍ¿ ÝÊÅÎ èÇÄÀ¾ÁÎ ÒÅÏ
ÙÎÐÇÒÆÒ¿ÊÄÅ èÄÀ¿ åÀ¿ÊÆÒ¿ÊÄÅ ã¾ÊÏÎÇÊÅÎÀù ÜÄ½ÎÆÑÎÁ òù óõõì÷

Ø¿Ò¿Î ÄÍ êÇÒÀÈÒù çÎÃÒÁ¿ÆÎÅ¿ ÄÍ ÞÒÑÄÁ ÒÅÏ ÔÄÁÈÍÄÁÐÎ çÎ½ÎÇÄÃÆÎÅ¿ù ÔÒÌÎ ü Ä¾Á êÏÆÊÅÊÀ¿ÁÒ¿ÊÄÅ ÞÒÑÄÁÎÁÀ ü
ÝÎÐËÒÅÊÐÀ ÝÊÅÊÆ¾Æ ÙÒ¿ÎÀ ÄÍ ÚÒºù áÀÀ¾Î óð

êÒÇº¿ÊÐÒ êÇÒÀÈÒ ÞÒÑÀù äÒÊÁÑÒÅÈÀ êÇÒÀÈÒ

é¾ÁÎÒ¾ ÄÍ ÞÒÅÏ ÝÒÅÒÌÎÆÎÅ¿ù áÅÀ¿Á¾Ð¿ÊÄÅ ÝÎÆÄÁÒÅÏ¾Æ ÜÄ÷ óõõòøõíóù ÙÎÐÇÒÆÒ¿ÊÄÅ èÄÀ¿ åÀ¿ÊÆÒ¿ÎÀ ÍÄÁ ÜÄ¿ÊÐÎÀ ÒÅÏ
ÚÇÒÅÀ ÄÍ ÛÃÎÁÒ¿ÊÄÅÀù áÅÏÊÁÎÐ¿ èÄÀ¿Àù ÝÒÁÐË ôù óõõñ÷

äÄÁ¿ ßÅÄ» ÝÊÅÎ ÙÎÐÇÒÆÒ¿ÊÄÅ ÚÇÒÅ ûóõôòúù äÒÊÁÑÒÅÈÀ ãÄÇÏ ÝÊÅÊÅÌù áÅÐ÷ù äÒÊÁÑÒÅÈÀù êÇÒÀÈÒù à¾Çº óõôó÷
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ýõððòôõï ûìõ÷óù

úíøñõ÷îþ üúþ ýóù÷øôõ

 
 
From: Jason Chu  
Sent: Wednesday, November 21, 2012 10:40 AM 
To: Jennifer Pyecha 
Subject: Budgets 
 
Jennifer, 
 

 
Concrete Delivery:  $180.00/CY 
Rebar Supply FOB Mine from AK Steel: $0.75/lb 
 
Let me know if you need anything else. 
 
Thanks 
 

 
Jason Chu | Capital Projects Engineer | Fairbanks Gold Mining, Inc.  
PO Box 73726 Fairbanks, AK 99707 
Direct Tel: (907) 490-6122 Fax: (907) 490-2290 Email: jason.chu@kinross.com 
 

mailto:jason.chu@kinross.com
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ûòììïñòê ùåòôðö

üêëíþ íëÚ ôßáâÞáâ
øòìèþ ìèéâèÞéëÚþ õàßäã üùþ úüûù ûüöø÷ õð
÷ëþ òèââäçèß îÚèêåë
øçõîòôèþ ñïð îáÜèß óáÞÝ
ýèèöôðíòìèéþ ñïð îáÜèßýÛãÞ

LOM power consumption and cost as requested. 
 
 
Ray Bronson 
Superintendent, Financial Planning & Analysis 
Phone: (907) 490-2268 
VOIP: 8162268 
Cell: 907-388-0948 
E-Mail: ray.bronson@kinross.com 
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Operating

Description Units Year1 -- Year2 -- Year3 -- Year4 Year5 Year6 Year7 Year8 Year9 Year10 Year11
0 0 0

LOM Summary
Fort Knox 2012 MRMR 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Expense Detail

Expense Detail

Total Power Cost USD 45,203,222 45,735,653 45,740,326 47,995,240 47,995,240 8,891,813 8,891,813 8,896,376 7,226,256 7,226,256 7,226,256 
Power Consumption kWh 274,125,060 277,353,868 277,382,205 291,056,643 291,056,643 53,922,458 53,922,458 53,950,130 43,822,050 43,822,050 43,822,050 
Cost per kWh 0.1649 0.1649 0.1649 0.1649 0.1649 0.1649 0.1649 0.1649 0.1649 0.1649 0.1649
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Trans ID In/Out Location Party Driver Product Pkg Quantity Mtr Tkt Inv Nbr Unit Price Fed Tax 
Rate

Fed Tax 
Billed

State Tax 
Rate

State Tax 
Billed

Delivery 
Rate

Delivery 
Amount

Other Rate Other 
Billed

Invoiced (X-
local tax)

205957 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,624.4 1-372210 40035 3.493226 0.001000 8.62 0.080000 689.95 0.000000 0.00 0.000000 0.00 30,841.98
205958 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,319.8 1-372211 40036 3.493226 0.001000 9.32 0.080000 745.58 0.000000 0.00 0.000000 0.00 33,328.82
205959 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,216.7 1-372212 40037 3.493226 0.001000 9.22 0.080000 737.34 0.000000 0.00 0.000000 0.00 32,960.14
205960 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,617.6 1-372213 40038 3.493226 0.001000 8.62 0.080000 689.41 0.000000 0.00 0.000000 0.00 30,817.67
205963 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,330.2 1-372218 40039 3.493226 0.001000 9.33 0.080000 746.42 0.000000 0.00 0.000000 0.00 33,366.02
205966 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,217.1 1-372223 40040 3.493226 0.001000 9.22 0.080000 737.37 0.000000 0.00 0.000000 0.00 32,961.56
205978 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,514.0 1-372246 40042 3.493226 0.001000 8.51 0.080000 681.12 0.000000 0.00 0.000000 0.00 30,447.18
205982 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,419.7 1-372253 40044 3.493226 0.001000 9.42 0.080000 753.58 0.000000 0.00 0.000000 0.00 33,686.08
205987 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,511.5 1-372258 40045 3.493226 0.001000 8.51 0.080000 680.92 0.000000 0.00 0.000000 0.00 30,438.23
205995 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,423.6 1-372276 40046 3.493226 0.001000 9.42 0.080000 753.89 0.000000 0.00 0.000000 0.00 33,700.02
206012 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,514.7 1-372307 40057 3.493226 0.001000 8.51 0.080000 681.18 0.000000 0.00 0.000000 0.00 30,449.68
206017 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 7,211.2 1-372312 40058 3.493226 0.001000 7.21 0.080000 576.90 0.000000 0.00 0.000000 0.00 25,788.20
206028 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,215.3 1-372324 40059 3.493226 0.001000 9.22 0.080000 737.22 0.000000 0.00 0.000000 0.00 32,955.13
206032 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,511.1 1-372333 40060 3.493226 0.001000 8.51 0.080000 680.89 0.000000 0.00 0.000000 0.00 30,436.81
206054 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,201.3 1-372356 40061 3.493226 0.001000 9.20 0.080000 736.10 0.000000 0.00 0.000000 0.00 32,905.05
206063 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,303.5 1-372368 40062 3.493226 0.001000 9.30 0.080000 744.28 0.000000 0.00 0.000000 0.00 33,270.53
206080 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,513.6 1-372407 40077 3.493226 0.001000 8.51 0.080000 681.09 0.000000 0.00 0.000000 0.00 30,445.75
206089 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,205.7 1-372416 40078 3.493226 0.001000 9.21 0.080000 736.46 0.000000 0.00 0.000000 0.00 32,920.80
206110 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,507.4 1-372446 40079 3.493226 0.001000 8.51 0.080000 680.59 0.000000 0.00 0.000000 0.00 30,423.58
206131 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,202.4 1-372486 40080 3.493226 0.001000 9.20 0.080000 736.19 0.000000 0.00 0.000000 0.00 32,908.98
206137 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,500.6 1-372494 40081 3.493226 0.001000 8.50 0.080000 680.05 0.000000 0.00 0.000000 0.00 30,399.26
206144 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,200.8 1-372503 40082 3.493226 0.001000 9.20 0.080000 736.06 0.000000 0.00 0.000000 0.00 32,903.26
206153 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,516.2 1-372525 40092 3.493226 0.001000 8.52 0.080000 681.30 0.000000 0.00 0.000000 0.00 30,455.05
206158 Out NORTH_POLE PSI_NP Robert Tolman DF2 LS bulk 9,708.3 1-372532 40093 3.493226 0.001000 9.71 0.080000 776.66 0.000000 0.00 0.000000 0.00 34,718.15
206174 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,504.4 1-372552 40094 3.493226 0.001000 8.50 0.080000 680.35 0.000000 0.00 0.000000 0.00 30,412.84
206179 Out NORTH_POLE PSI_NP Robert Tolman DF2 LS bulk 9,763.4 1-372564 40095 3.493226 0.001000 9.76 0.080000 781.07 0.000000 0.00 0.000000 0.00 34,915.19
206225 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,216.7 1-372655 40108 3.493226 0.001000 9.22 0.080000 737.34 0.000000 0.00 0.000000 0.00 32,960.14
206232 Out NORTH_POLE PSI_NP Robert Tolman DF2 LS bulk 9,716.1 1-372667 40109 3.493226 0.001000 9.72 0.080000 777.29 0.000000 0.00 0.000000 0.00 34,746.05
206246 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,204.6 1-372691 40110 3.493226 0.001000 9.20 0.080000 736.37 0.000000 0.00 0.000000 0.00 32,916.85
206247 Out NORTH_POLE PSI_NP Robert Tolman DF2 LS bulk 9,762.7 1-372692 40112 3.493226 0.001000 9.76 0.080000 781.02 0.000000 0.00 0.000000 0.00 34,912.70
206262 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,209.9 1-372713 40113 3.493226 0.001000 9.21 0.080000 736.79 0.000000 0.00 0.000000 0.00 32,935.80
206268 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,512.6 1-372729 40114 3.493226 0.001000 8.51 0.080000 681.01 0.000000 0.00 0.000000 0.00 30,442.18
206274 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 7,212.8 1-372739 40115 3.493226 0.001000 7.21 0.080000 577.02 0.000000 0.00 0.000000 0.00 25,793.91
206277 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,508.0 1-372742 40116 3.493226 0.001000 8.51 0.080000 680.64 0.000000 0.00 0.000000 0.00 30,425.73
206278 Out NORTH_POLE PSI_NP Clay Murphy DF2 LS bulk 9,206.9 1-372743 40117 3.493226 0.001000 9.21 0.080000 736.55 0.000000 0.00 0.000000 0.00 32,925.08
206289 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,205.6 1-372761 40119 3.493226 0.001000 9.21 0.080000 736.45 0.000000 0.00 0.000000 0.00 32,920.44
206300 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,519.5 1-372787 40121 3.493226 0.001000 8.52 0.080000 681.56 0.000000 0.00 0.000000 0.00 30,466.85
206305 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,219.2 1-372796 40123 3.493226 0.001000 9.22 0.080000 737.54 0.000000 0.00 0.000000 0.00 32,969.07
206306 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,515.6 1-372797 40125 3.493226 0.001000 8.52 0.080000 681.25 0.000000 0.00 0.000000 0.00 30,452.91
206308 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,216.5 1-372799 40126 3.493226 0.001000 9.22 0.080000 737.32 0.000000 0.00 0.000000 0.00 32,959.42
206313 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,220.5 1-372804 40127 3.493226 0.001000 9.22 0.080000 737.64 0.000000 0.00 0.000000 0.00 32,973.72
206328 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,525.9 1-372834 40140 3.493226 0.001000 8.53 0.080000 682.07 0.000000 0.00 0.000000 0.00 30,489.74
206335 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,326.2 1-372845 40141 3.493226 0.001000 9.33 0.080000 746.10 0.000000 0.00 0.000000 0.00 33,351.72
206351 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,517.4 1-372878 40142 3.493226 0.001000 8.52 0.080000 681.39 0.000000 0.00 0.000000 0.00 30,459.34
206360 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,317.4 1-372901 40143 3.493226 0.001000 9.32 0.080000 745.39 0.000000 0.00 0.000000 0.00 33,320.24
206377 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,317.0 1-372932 40144 3.493226 0.001000 9.32 0.080000 745.36 0.000000 0.00 0.000000 0.00 33,318.82
206387 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,515.4 1-372947 40154 3.493226 0.001000 8.52 0.080000 681.23 0.000000 0.00 0.000000 0.00 30,452.19
206413 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,507.7 1-372983 40156 3.493226 0.001000 8.51 0.080000 680.62 0.000000 0.00 0.000000 0.00 30,424.66
206420 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,204.6 1-372993 40157 3.493226 0.001000 9.20 0.080000 736.37 0.000000 0.00 0.000000 0.00 32,916.85
206444 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,196.8 1-373029 40159 3.493226 0.001000 9.20 0.080000 735.74 0.000000 0.00 0.000000 0.00 32,888.96
206465 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,511.1 1-373069 40178 3.493226 0.001000 8.51 0.080000 680.89 0.000000 0.00 0.000000 0.00 30,436.81
206472 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,209.6 1-373085 40179 3.493226 0.001000 9.21 0.080000 736.77 0.000000 0.00 0.000000 0.00 32,934.73
206479 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,503.8 1-373098 40180 3.493226 0.001000 8.50 0.080000 680.30 0.000000 0.00 0.000000 0.00 30,410.70
206497 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,212.6 1-373129 40181 3.493226 0.001000 9.21 0.080000 737.01 0.000000 0.00 0.000000 0.00 32,945.46
206504 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,508.1 1-373142 40182 3.493226 0.001000 8.51 0.080000 680.65 0.000000 0.00 0.000000 0.00 30,426.09
206520 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,217.5 1-373176 40183 3.493226 0.001000 9.22 0.080000 737.40 0.000000 0.00 0.000000 0.00 32,962.99
206534 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,519.6 1-373206 40187 3.493226 0.001000 8.52 0.080000 681.57 0.000000 0.00 0.000000 0.00 30,467.21
206545 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 7,209.4 1-373220 40188 3.493226 0.001000 7.21 0.080000 576.75 0.000000 0.00 0.000000 0.00 25,781.75
206549 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,509.3 1-373224 40189 3.493226 0.001000 8.51 0.080000 680.74 0.000000 0.00 0.000000 0.00 30,430.37
206564 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,203.7 1-373248 40190 3.493226 0.001000 9.20 0.080000 736.30 0.000000 0.00 0.000000 0.00 32,913.63
206567 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,505.9 1-373253 40191 3.493226 0.001000 8.51 0.080000 680.47 0.000000 0.00 0.000000 0.00 30,418.21
206579 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,219.4 1-373281 40200 3.493226 0.001000 9.22 0.080000 737.55 0.000000 0.00 0.000000 0.00 32,969.78
206594 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,315.3 1-373301 40201 3.493226 0.001000 9.32 0.080000 745.22 0.000000 0.00 0.000000 0.00 33,312.74
206598 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,213.2 1-373305 40202 3.493226 0.001000 9.21 0.080000 737.06 0.000000 0.00 0.000000 0.00 32,947.61
206619 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,313.9 1-373322 40203 3.493226 0.001000 9.31 0.080000 745.11 0.000000 0.00 0.000000 0.00 33,307.72
206625 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,213.3 1-373331 40204 3.493226 0.001000 9.21 0.080000 737.06 0.000000 0.00 0.000000 0.00 32,947.96
206642 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,314.2 1-373354 40205 3.493226 0.001000 9.31 0.080000 745.14 0.000000 0.00 0.000000 0.00 33,308.80
206657 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,522.1 1-373384 40206 3.493226 0.001000 8.52 0.080000 681.77 0.000000 0.00 0.000000 0.00 30,476.14
206658 Out NORTH_POLE PSI_NP Clay Murphy DF2 LS bulk 8,570.4 1-373385 40207 3.493226 0.001000 8.57 0.080000 685.63 0.000000 0.00 0.000000 0.00 30,648.87
206661 Out NORTH_POLE PSI_NP Curtiss Smith DF1 HS bulk 9,646.6 1-373388 40208 3.283871 0.001000 9.65 0.000000 0.00 0.000000 0.00 0.000000 0.00 31,706.22
206665 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,518.6 1-373392 40209 3.493226 0.001000 8.52 0.080000 681.49 0.000000 0.00 0.000000 0.00 30,463.64

Sep 14 2013  9:50AM SALE 2010 Fairbanks Gold Truck 009
Sep 14 2013 10:59AM SALE 2010 Fairbanks Gold Truck 027

Sep 14 2013  6:18AM SALE 2010 Fairbanks Gold Truck 027
Sep 14 2013  7:24AM SALE 2010 Fairbanks Gold Truck 018

Sep 13 2013  2:37PM SALE 2010 Fairbanks Gold Truck 009
Sep 13 2013  5:22PM SALE 2010 Fairbanks Gold Truck 014

Sep 13 2013 10:38AM SALE 2010 Fairbanks Gold Truck 009
Sep 13 2013  1:30PM SALE 2010 Fairbanks Gold Truck 014

Sep 13 2013  6:50AM SALE 2010 Fairbanks Gold Truck 009
Sep 13 2013  9:02AM SALE 2010 Fairbanks Gold Truck 014

Sep 12 2013  3:13PM SALE 2010 Fairbanks Gold Truck 009
Sep 12 2013  3:47PM SALE 2010 Fairbanks Gold Truck 027

Sep 12 2013  9:21AM SALE 2010 Fairbanks Gold Truck 009
Sep 12 2013 10:58AM SALE 2010 Fairbanks Gold Truck 027

Sep 11 2013  6:47PM SALE 2010 Fairbanks Gold Truck 014
Sep 12 2013  6:15AM SALE 2010 Fairbanks Gold Truck 027

Sep 11 2013  1:26PM SALE 2010 Fairbanks Gold Truck 014
Sep 11 2013  2:07PM SALE 2010 Fairbanks Gold Truck 027

Sep 11 2013  8:40AM SALE 2010 Fairbanks Gold Truck 014
Sep 11 2013  9:36AM SALE 2010 Fairbanks Gold Truck 027

Sep 10 2013  3:13PM SALE 2010 Fairbanks Gold Truck 014
Sep 11 2013  6:08AM SALE 2010 Fairbanks Gold Truck 027

Sep 10 2013  9:05AM SALE 2010 Fairbanks Gold Truck 027
Sep 10 2013  9:51AM SALE 2010 Fairbanks Gold Truck 009

Sep  9 2013  4:38PM SALE 2010 Fairbanks Gold Truck 031
Sep 10 2013  4:08AM SALE 2010 Fairbanks Gold Truck 027

Sep  9 2013  9:45AM SALE 2010 Fairbanks Gold Truck 027
Sep  9 2013 12:27PM SALE 2010 Fairbanks Gold Truck 031

Sep  9 2013  6:06AM SALE 2010 Fairbanks Gold Truck 027
Sep  9 2013  8:29AM SALE 2010 Fairbanks Gold Truck 031

Sep  8 2013  1:49PM SALE 2010 Fairbanks Gold Truck 009
Sep  8 2013  5:35PM SALE 2010 Fairbanks Gold Truck 009

Sep  8 2013  8:46AM SALE 2010 Fairbanks Gold Truck 009
Sep  8 2013  9:43AM SALE 2010 Fairbanks Gold Truck 027

Sep  7 2013  2:32PM SALE 2010 Fairbanks Gold Truck 009
Sep  8 2013  6:06AM SALE 2010 Fairbanks Gold Truck 027

Sep  7 2013 10:00AM SALE 2010 Fairbanks Gold Truck 027
Sep  7 2013 10:32AM SALE 2010 Fairbanks Gold Truck 014

Sep  7 2013  6:04AM SALE 2010 Fairbanks Gold Truck 027
Sep  7 2013  8:55AM SALE 2010 Fairbanks Gold Truck 009

Sep  6 2013  2:03PM SALE 2010 Fairbanks Gold Truck 037
Sep  6 2013  5:26PM SALE 2010 Fairbanks Gold Truck 009

Sep  6 2013  9:26AM SALE 2010 Fairbanks Gold Truck 037
Sep  6 2013  1:28PM SALE 2010 Fairbanks Gold Truck 009

Sep  5 2013 11:18AM SALE 2010 Fairbanks Gold Truck 037
Sep  6 2013  8:19AM SALE 2010 Fairbanks Gold Truck 009

Sep  5 2013  7:26AM SALE 2010 Fairbanks Gold Truck 037
Sep  5 2013 10:05AM SALE 2010 Fairbanks Gold Truck 027

Sep  4 2013  6:07PM SALE 2010 Fairbanks Gold Truck 009
Sep  5 2013  6:10AM SALE 2010 Fairbanks Gold Truck 027

Sep  4 2013  1:44PM SALE 2010 Fairbanks Gold Truck 009
Sep  4 2013  2:33PM SALE 2010 Fairbanks Gold Truck 027

Sep  4 2013  7:54AM SALE 2010 Fairbanks Gold Truck 009
Sep  4 2013  9:37AM SALE 2010 Fairbanks Gold Truck 027

Sep  3 2013  2:45PM SALE 2010 Fairbanks Gold Truck 031
Sep  4 2013  6:06AM SALE 2010 Fairbanks Gold Truck 027

Sep  3 2013 10:42AM SALE 2010 Fairbanks Gold Truck 027
Sep  3 2013  1:25PM SALE 2010 Fairbanks Gold Truck 009

Sep  3 2013  8:00AM SALE 2010 Fairbanks Gold Truck 009
Sep  3 2013  9:55AM SALE 2010 Fairbanks Gold Truck 031

Sep  2 2013 12:48PM SALE 2010 Fairbanks Gold Truck 009
Sep  3 2013  6:10AM SALE 2010 Fairbanks Gold Truck 027

Sep  2 2013  8:47AM SALE 2010 Fairbanks Gold Truck 009
Sep  2 2013  9:57AM SALE 2010 Fairbanks Gold Truck 027

Sep  1 2013  1:14PM SALE 2010 Fairbanks Gold Truck 009
Sep  2 2013  6:17AM SALE 2010 Fairbanks Gold Truck 027

Sep  1 2013 10:10AM SALE 2010 Fairbanks Gold Truck 027
Sep  1 2013 11:31AM SALE 2010 Fairbanks Gold Truck 031

Sep  1 2013  7:28AM SALE 2010 Fairbanks Gold Truck 031
Sep  1 2013  8:40AM SALE 2010 Fairbanks Gold Truck 009

Sep  1 2013  6:30AM SALE 2010 Fairbanks Gold Truck 027

Customer Sales Report Detail (Month to Date)
Fairbanks Gold Mining, Inc.

Contains Activity From 09/01/2013 Through 09/30/2013

Trans Date Type Consignee Vehicle



Trans ID In/Out Location Party Driver Product Pkg Quantity Mtr Tkt Inv Nbr Unit Price Fed Tax 
Rate

Fed Tax 
Billed

State Tax 
Rate

State Tax 
Billed

Delivery 
Rate

Delivery 
Amount

Other Rate Other 
Billed

Invoiced (X-
local tax)

Trans Date Type Consignee Vehicle

206667 Out NORTH_POLE PSI_NP Clay Murphy DF2 LS bulk 8,567.6 1-373394 40210 3.493226 0.001000 8.57 0.080000 685.41 0.000000 0.00 0.000000 0.00 30,638.86
206676 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 9,214.4 1-373407 40211 3.493226 0.001000 9.21 0.080000 737.15 0.000000 0.00 0.000000 0.00 32,951.89
206687 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,537.5 1-373435 40212 3.493226 0.001000 8.54 0.080000 683.00 0.000000 0.00 0.000000 0.00 30,531.22
206690 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 8,938.7 1-373440 40213 3.493226 0.001000 8.94 0.080000 715.10 0.000000 0.00 0.000000 0.00 31,965.97
206691 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,528.6 1-373441 40214 3.493226 0.001000 8.53 0.080000 682.29 0.000000 0.00 0.000000 0.00 30,499.40
206695 Out NORTH_POLE PSI_NP Curtiss Smith DF2 LS bulk 8,924.0 1-373448 40215 3.493226 0.001000 8.92 0.080000 713.92 0.000000 0.00 0.000000 0.00 31,913.39
206707 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,545.8 1-373476 40216 3.493226 0.001000 8.55 0.080000 683.66 0.000000 0.00 0.000000 0.00 30,560.90
206719 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,374.5 1-373490 40217 3.493226 0.001000 9.37 0.080000 749.96 0.000000 0.00 0.000000 0.00 33,524.44
206723 Out NORTH_POLE PSI_NP Larry Cook DF2 LS bulk 8,536.8 1-373497 40218 3.493226 0.001000 8.54 0.080000 682.94 0.000000 0.00 0.000000 0.00 30,528.71
206741 Out NORTH_POLE PSI_NP Bruce Hawk DF2 LS bulk 9,327.2 1-373518 40219 3.493226 0.001000 9.33 0.080000 746.18 0.000000 0.00 0.000000 0.00 33,355.30
206766 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,743.7 1-373567 40248 3.633226 0.001000 8.74 0.080000 699.50 0.000000 0.00 0.000000 0.00 32,492.74
207019 In NORTH_POLE PSI_NP DF1 LS bulk -8,743.7 1-373567 40248 3.633226 0.001000 -8.74 0.080000 -699.50 0.000000 0.00 0.000000 0.00 -32,492.74
207020 Out NORTH_POLE PSI_NP DF1 LS bulk 8,743.7 1-373567 40289 3.493226 0.001000 8.74 0.080000 699.50 0.000000 0.00 0.000000 0.00 31,268.62
206775 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 7,434.4 1-373578 40249 3.633226 0.001000 7.43 0.080000 594.75 0.000000 0.00 0.000000 0.00 27,627.20
207021 In NORTH_POLE PSI_NP DF1 LS bulk -7,434.4 1-373578 40249 3.633226 0.001000 -7.43 0.080000 -594.75 0.000000 0.00 0.000000 0.00 -27,627.20
207022 Out NORTH_POLE PSI_NP DF1 LS bulk 7,434.4 1-373578 40290 3.493226 0.001000 7.43 0.080000 594.75 0.000000 0.00 0.000000 0.00 26,586.38
206788 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 9,354.1 1-373597 40250 3.633226 0.001000 9.35 0.080000 748.33 0.000000 0.00 0.000000 0.00 34,761.06
207023 In NORTH_POLE PSI_NP DF1 LS bulk -9,354.1 1-373597 40250 3.633226 0.001000 -9.35 0.080000 -748.33 0.000000 0.00 0.000000 0.00 -34,761.06
207024 Out NORTH_POLE PSI_NP DF1 LS bulk 9,354.1 1-373597 40291 3.493226 0.001000 9.35 0.080000 748.33 0.000000 0.00 0.000000 0.00 33,451.49
206802 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,735.3 1-373617 40252 3.633226 0.001000 8.74 0.080000 698.82 0.000000 0.00 0.000000 0.00 32,461.52
207025 In NORTH_POLE PSI_NP DF1 LS bulk -8,735.3 1-373617 40252 3.633226 0.001000 -8.74 0.080000 -698.82 0.000000 0.00 0.000000 0.00 -32,461.52
207026 Out NORTH_POLE PSI_NP DF1 LS bulk 8,735.3 1-373617 40292 3.493226 0.001000 8.74 0.080000 698.82 0.000000 0.00 0.000000 0.00 31,238.58
206817 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,702.5 1-373686 40253 3.633226 0.001000 9.70 0.080000 776.20 0.000000 0.00 0.000000 0.00 36,055.76
207027 In NORTH_POLE PSI_NP DF1 LS bulk -9,702.5 1-373686 40253 3.633226 0.001000 -9.70 0.080000 -776.20 0.000000 0.00 0.000000 0.00 -36,055.76
207028 Out NORTH_POLE PSI_NP DF1 LS bulk 9,702.5 1-373686 40293 3.493226 0.001000 9.70 0.080000 776.20 0.000000 0.00 0.000000 0.00 34,697.41
206818 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 9,642.5 1-373687 40255 3.633226 0.001000 9.64 0.080000 771.40 0.000000 0.00 0.000000 0.00 35,832.79
207029 In NORTH_POLE PSI_NP DF1 LS bulk -9,642.5 1-373687 40255 3.633226 0.001000 -9.64 0.080000 -771.40 0.000000 0.00 0.000000 0.00 -35,832.79
207030 Out NORTH_POLE PSI_NP DF1 LS bulk 9,642.5 1-373687 40294 3.493226 0.001000 9.64 0.080000 771.40 0.000000 0.00 0.000000 0.00 34,482.84
206836 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,751.7 1-373722 40260 3.633226 0.001000 8.75 0.080000 700.14 0.000000 0.00 0.000000 0.00 32,522.46
207031 In NORTH_POLE PSI_NP DF1 LS bulk -8,751.7 1-373722 40260 3.633226 0.001000 -8.75 0.080000 -700.14 0.000000 0.00 0.000000 0.00 -32,522.46
207032 Out NORTH_POLE PSI_NP DF1 LS bulk 8,751.7 1-373722 40295 3.493226 0.001000 8.75 0.080000 700.14 0.000000 0.00 0.000000 0.00 31,297.23
206842 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,752.4 1-373728 40261 3.633226 0.001000 9.75 0.080000 780.19 0.000000 0.00 0.000000 0.00 36,241.19
207035 In NORTH_POLE PSI_NP DF1 LS bulk -9,752.4 1-373728 40261 3.633226 0.001000 -9.75 0.080000 -780.19 0.000000 0.00 0.000000 0.00 -36,241.19
207036 Out NORTH_POLE PSI_NP DF1 LS bulk 9,752.4 1-373728 40296 3.493226 0.001000 9.75 0.080000 780.19 0.000000 0.00 0.000000 0.00 34,875.86
206851 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,747.4 1-373739 40262 3.633226 0.001000 8.75 0.080000 699.79 0.000000 0.00 0.000000 0.00 32,506.48
207039 In NORTH_POLE PSI_NP DF1 LS bulk -8,747.4 1-373739 40262 3.633226 0.001000 -8.75 0.080000 -699.79 0.000000 0.00 0.000000 0.00 -32,506.48
207040 Out NORTH_POLE PSI_NP DF1 LS bulk 8,747.4 1-373739 40297 3.493226 0.001000 8.75 0.080000 699.79 0.000000 0.00 0.000000 0.00 31,281.85
206871 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,752.4 1-373775 40263 3.633226 0.001000 9.75 0.080000 780.19 0.000000 0.00 0.000000 0.00 36,241.19
207041 In NORTH_POLE PSI_NP DF1 LS bulk -9,752.4 1-373775 40263 3.633226 0.001000 -9.75 0.080000 -780.19 0.000000 0.00 0.000000 0.00 -36,241.19
207042 Out NORTH_POLE PSI_NP DF1 LS bulk 9,752.4 1-373775 40298 3.493226 0.001000 9.75 0.080000 780.19 0.000000 0.00 0.000000 0.00 34,875.86
206908 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,758.9 1-373841 40283 3.633226 0.001000 8.76 0.080000 700.71 0.000000 0.00 0.000000 0.00 32,549.22
207043 In NORTH_POLE PSI_NP DF1 LS bulk -8,758.9 1-373841 40283 3.633226 0.001000 -8.76 0.080000 -700.71 0.000000 0.00 0.000000 0.00 -32,549.22
207044 Out NORTH_POLE PSI_NP DF1 LS bulk 8,758.9 1-373841 40299 3.493226 0.001000 8.76 0.080000 700.71 0.000000 0.00 0.000000 0.00 31,322.98
206917 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,760.2 1-373854 40284 3.633226 0.001000 9.76 0.080000 780.82 0.000000 0.00 0.000000 0.00 36,270.18
207045 In NORTH_POLE PSI_NP DF1 LS bulk -9,760.2 1-373854 40284 3.633226 0.001000 -9.76 0.080000 -780.82 0.000000 0.00 0.000000 0.00 -36,270.18
207046 Out NORTH_POLE PSI_NP DF1 LS bulk 9,760.2 1-373854 40300 3.493226 0.001000 9.76 0.080000 780.82 0.000000 0.00 0.000000 0.00 34,903.75
206936 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,751.5 1-373878 40285 3.633226 0.001000 8.75 0.080000 700.12 0.000000 0.00 0.000000 0.00 32,521.72
207047 In NORTH_POLE PSI_NP DF1 LS bulk -8,751.5 1-373878 40285 3.633226 0.001000 -8.75 0.080000 -700.12 0.000000 0.00 0.000000 0.00 -32,521.72
207048 Out NORTH_POLE PSI_NP DF1 LS bulk 8,751.5 1-373878 40301 3.493226 0.001000 8.75 0.080000 700.12 0.000000 0.00 0.000000 0.00 31,296.51
206951 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,754.8 1-373890 40286 3.633226 0.001000 9.75 0.080000 780.38 0.000000 0.00 0.000000 0.00 36,250.10
207049 In NORTH_POLE PSI_NP DF1 LS bulk -9,754.8 1-373890 40286 3.633226 0.001000 -9.75 0.080000 -780.38 0.000000 0.00 0.000000 0.00 -36,250.10
207050 Out NORTH_POLE PSI_NP DF1 LS bulk 9,754.8 1-373890 40302 3.493226 0.001000 9.75 0.080000 780.38 0.000000 0.00 0.000000 0.00 34,884.43
206963 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,750.8 1-373909 40287 3.633226 0.001000 8.75 0.080000 700.06 0.000000 0.00 0.000000 0.00 32,519.11
207051 In NORTH_POLE PSI_NP DF1 LS bulk -8,750.8 1-373909 40287 3.633226 0.001000 -8.75 0.080000 -700.06 0.000000 0.00 0.000000 0.00 -32,519.11
207052 Out NORTH_POLE PSI_NP DF1 LS bulk 8,750.8 1-373909 40303 3.493226 0.001000 8.75 0.080000 700.06 0.000000 0.00 0.000000 0.00 31,294.00
206980 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,766.8 1-373943 40306 3.493226 0.001000 9.77 0.080000 781.34 0.000000 0.00 0.000000 0.00 34,927.36
206981 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 9,763.5 1-373944 40307 3.493226 0.001000 9.76 0.080000 781.08 0.000000 0.00 0.000000 0.00 34,915.55
207002 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,763.5 1-373978 40308 3.493226 0.001000 9.76 0.080000 781.08 0.000000 0.00 0.000000 0.00 34,915.55
207015 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 8,420.6 1-373996 40309 3.493226 0.001000 8.42 0.080000 673.65 0.000000 0.00 0.000000 0.00 30,113.17
207079 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,777.7 1-374104 40310 3.493226 0.001000 8.78 0.080000 702.22 0.000000 0.00 0.000000 0.00 31,390.21
207086 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,783.9 1-374116 40311 3.493226 0.001000 9.78 0.080000 782.71 0.000000 0.00 0.000000 0.00 34,988.50
207092 Out NORTH_POLE PSI_NP Clay Murphy DF1 LS bulk 9,577.1 1-374123 40312 3.493226 0.001000 9.58 0.080000 766.17 0.000000 0.00 0.000000 0.00 34,248.96
207094 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,769.5 1-374125 40313 3.493226 0.001000 8.77 0.080000 701.56 0.000000 0.00 0.000000 0.00 31,360.89
207103 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,773.2 1-374136 40314 3.493226 0.001000 9.77 0.080000 781.86 0.000000 0.00 0.000000 0.00 34,950.25
207123 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,779.3 1-374180 40315 3.493226 0.001000 8.78 0.080000 702.34 0.000000 0.00 0.000000 0.00 31,395.92
207124 Out NORTH_POLE PSI_NP Clay Murphy DF1 LS bulk 9,584.9 1-374181 40316 3.493226 0.001000 9.58 0.080000 766.79 0.000000 0.00 0.000000 0.00 34,276.85
207131 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,786.9 1-374190 40317 3.493226 0.001000 9.79 0.080000 782.95 0.000000 0.00 0.000000 0.00 34,999.23
207138 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,776.1 1-374199 40318 3.493226 0.001000 8.78 0.080000 702.09 0.000000 0.00 0.000000 0.00 31,384.49
207139 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,789.4 1-374200 40319 3.493226 0.001000 9.79 0.080000 783.15 0.000000 0.00 0.000000 0.00 35,008.18
207151 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,775.6 1-374227 40341 3.493226 0.001000 8.78 0.080000 702.05 0.000000 0.00 0.000000 0.00 31,382.70
207168 Out NORTH_POLE PSI_NP Robert Tolman DF1 LS bulk 9,857.1 1-374263 40342 3.493226 0.001000 9.86 0.080000 788.57 0.000000 0.00 0.000000 0.00 35,250.29
207183 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,767.0 1-374278 40343 3.493226 0.001000 8.77 0.080000 701.36 0.000000 0.00 0.000000 0.00 31,351.94
207191 Out NORTH_POLE PSI_NP Bruce Hawk DF1 HS bulk 9,594.0 1-374291 40344 3.283871 0.001000 9.59 0.000000 0.00 0.000000 0.00 0.000000 0.00 31,533.33
207195 Out NORTH_POLE PSI_NP Robert Tolman DF1 LS bulk 9,873.9 1-374296 40345 3.493226 0.001000 9.87 0.080000 789.91 0.000000 0.00 0.000000 0.00 35,310.35
207220 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,724.3 1-374333 40365 3.493226 0.001000 8.72 0.080000 697.94 0.000000 0.00 0.000000 0.00 31,199.23
207235 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 9,665.0 1-374354 40366 3.493226 0.001000 9.67 0.080000 773.20 0.000000 0.00 0.000000 0.00 34,563.31
207260 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,769.8 1-374390 40367 3.493226 0.001000 8.77 0.080000 701.58 0.000000 0.00 0.000000 0.00 31,361.95
207285 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 9,650.2 1-374437 40368 3.493226 0.001000 9.65 0.080000 772.02 0.000000 0.00 0.000000 0.00 34,510.38
207298 Out NORTH_POLE PSI_NP Robert Tolman DF1 LS bulk 9,877.4 1-374452 40369 3.493226 0.001000 9.88 0.080000 790.19 0.000000 0.00 0.000000 0.00 35,322.88
207306 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 9,677.5 1-374464 40370 3.493226 0.001000 9.68 0.080000 774.20 0.000000 0.00 0.000000 0.00 34,608.01
207322 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,776.3 1-374501 40375 3.493226 0.001000 8.78 0.080000 702.10 0.000000 0.00 0.000000 0.00 31,385.20
207326 Out NORTH_POLE PSI_NP Robert Tolman DF1 LS bulk 7,815.4 1-374504 40376 3.493226 0.001000 7.82 0.080000 625.23 0.000000 0.00 0.000000 0.00 27,948.90
207343 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,773.4 1-374527 40377 3.493226 0.001000 8.77 0.080000 701.87 0.000000 0.00 0.000000 0.00 31,374.82
207355 Out NORTH_POLE PSI_NP Robert Tolman DF1 LS bulk 9,877.8 1-374541 40378 3.493226 0.001000 9.88 0.080000 790.22 0.000000 0.00 0.000000 0.00 35,324.31
207377 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,765.0 1-374591 40395 3.493226 0.001000 8.77 0.080000 701.20 0.000000 0.00 0.000000 0.00 31,344.80
207383 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,770.4 1-374601 40396 3.493226 0.001000 9.77 0.080000 781.63 0.000000 0.00 0.000000 0.00 34,940.23
207385 Out NORTH_POLE PSI_NP Robert Tolman DF1 LS bulk 10,003.7 1-374604 40397 3.493226 0.001000 10.00 0.080000 800.30 0.000000 0.00 0.000000 0.00 35,774.54
207409 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,767.5 1-374644 40398 3.493226 0.001000 9.77 0.080000 781.40 0.000000 0.00 0.000000 0.00 34,929.86
207412 Out NORTH_POLE PSI_NP Robert Tolman DF1 LS bulk 10,013.2 1-374649 40399 3.493226 0.001000 10.01 0.080000 801.06 0.000000 0.00 0.000000 0.00 35,808.52Sep 26 2013  1:34PM SALE 2010 Fairbanks Gold Truck 037

Sep 26 2013  8:48AM SALE 2010 Fairbanks Gold Truck 037
Sep 26 2013 12:59PM SALE 2010 Fairbanks Gold Truck 009

Sep 26 2013  6:08AM SALE 2010 Fairbanks Gold Truck 027
Sep 26 2013  8:12AM SALE 2010 Fairbanks Gold Truck 009

Sep 25 2013  9:56AM SALE 2010 Fairbanks Gold Truck 027
Sep 25 2013  1:12PM SALE 2010 Fairbanks Gold Truck 037

Sep 25 2013  6:06AM SALE 2010 Fairbanks Gold Truck 027
Sep 25 2013  7:42AM SALE 2010 Fairbanks Gold Truck 037

Sep 24 2013  3:35PM SALE 2010 Fairbanks Gold Truck 037
Sep 24 2013  6:05PM SALE 2010 Fairbanks Gold Truck 014

Sep 24 2013 11:11AM SALE 2010 Fairbanks Gold Truck 027
Sep 24 2013  1:52PM SALE 2010 Fairbanks Gold Truck 014

Sep 24 2013  6:09AM SALE 2010 Fairbanks Gold Truck 027
Sep 24 2013  9:05AM SALE 2010 Fairbanks Gold Truck 014

Sep 23 2013 12:57PM SALE 2010 Fairbanks Gold Truck 014
Sep 23 2013  2:28PM SALE 2010 Fairbanks Gold Truck 037

Sep 23 2013  9:36AM SALE 2010 Fairbanks Gold Truck 037
Sep 23 2013 11:03AM SALE 2010 Fairbanks Gold Truck 027

Sep 22 2013  2:48PM SALE 2010 Fairbanks Gold Truck 009
Sep 23 2013  6:11AM SALE 2010 Fairbanks Gold Truck 027

Sep 22 2013  9:39AM SALE 2010 Fairbanks Gold Truck 009
Sep 22 2013 10:14AM SALE 2010 Fairbanks Gold Truck 027

Sep 22 2013  6:05AM SALE 2010 Fairbanks Gold Truck 027
Sep 22 2013  7:21AM SALE 2010 Fairbanks Gold Truck 014

Sep 21 2013 10:49AM SALE 2010 Fairbanks Gold Truck 027
Sep 21 2013  2:05PM SALE 2010 Fairbanks Gold Truck 009

Sep 21 2013  9:25AM SALE 2010 Fairbanks Gold Truck 009
Sep 21 2013  9:58AM SALE 2010 Fairbanks Gold Truck 014

Sep 20 2013  1:11PM SALE 2010 Fairbanks Gold Truck 014
Sep 21 2013  6:09AM SALE 2010 Fairbanks Gold Truck 027

Sep 20 2013  7:51AM SALE 2010 Fairbanks Gold Truck 014
Sep 20 2013 11:22AM SALE 2010 Fairbanks Gold Truck 009

Sep 19 2013  2:56PM SALE 2010 Fairbanks Gold Truck 027
Sep 20 2013  6:43AM SALE 2010 Fairbanks Gold Truck 009

Sep 19 2013  2:56PM SALE 2010 Fairbanks Gold Truck 027
Sep 19 2013  2:56PM CREDIT 2010 Fairbanks Gold Truck 027

Sep 19 2013  1:22PM CREDIT 2010 Fairbanks Gold Truck 009
Sep 19 2013  1:22PM SALE 2010 Fairbanks Gold Truck 009

Sep 19 2013 10:34AM SALE 2010 Fairbanks Gold Truck 027
Sep 19 2013  1:22PM SALE 2010 Fairbanks Gold Truck 009

Sep 19 2013 10:34AM SALE 2010 Fairbanks Gold Truck 027
Sep 19 2013 10:34AM CREDIT 2010 Fairbanks Gold Truck 027

Sep 19 2013  8:46AM CREDIT 2010 Fairbanks Gold Truck 009
Sep 19 2013  8:46AM SALE 2010 Fairbanks Gold Truck 009

Sep 19 2013  6:08AM SALE 2010 Fairbanks Gold Truck 027
Sep 19 2013  8:46AM SALE 2010 Fairbanks Gold Truck 009

Sep 19 2013  6:07AM SALE 2010 Fairbanks Gold Truck 027
Sep 19 2013  6:07AM CREDIT 2010 Fairbanks Gold Truck 027

Sep 18 2013 12:19PM CREDIT 2010 Fairbanks Gold Truck 009
Sep 18 2013 12:19PM SALE 2010 Fairbanks Gold Truck 009

Sep 18 2013  9:40AM SALE 2010 Fairbanks Gold Truck 027
Sep 18 2013 12:19PM SALE 2010 Fairbanks Gold Truck 009

Sep 18 2013  9:40AM SALE 2010 Fairbanks Gold Truck 027
Sep 18 2013  9:40AM CREDIT 2010 Fairbanks Gold Truck 027

Sep 18 2013  7:43AM CREDIT 2010 Fairbanks Gold Truck 009
Sep 18 2013  7:43AM SALE 2010 Fairbanks Gold Truck 009

Sep 18 2013  6:08AM SALE 2010 Fairbanks Gold Truck 027
Sep 18 2013  7:43AM SALE 2010 Fairbanks Gold Truck 009

Sep 18 2013  6:08AM SALE 2010 Fairbanks Gold Truck 027
Sep 18 2013  6:08AM CREDIT 2010 Fairbanks Gold Truck 027

Sep 17 2013  3:01PM CREDIT 2010 Fairbanks Gold Truck 031
Sep 17 2013  3:01PM SALE 2010 Fairbanks Gold Truck 031

Sep 17 2013  2:26PM SALE 2010 Fairbanks Gold Truck 009
Sep 17 2013  3:01PM SALE 2010 Fairbanks Gold Truck 031

Sep 17 2013  2:26PM SALE 2010 Fairbanks Gold Truck 009
Sep 17 2013  2:26PM CREDIT 2010 Fairbanks Gold Truck 009

Sep 17 2013 12:32PM CREDIT 2010 Fairbanks Gold Truck 027
Sep 17 2013 12:32PM SALE 2010 Fairbanks Gold Truck 027

Sep 17 2013 10:33AM SALE 2010 Fairbanks Gold Truck 031
Sep 17 2013 12:32PM SALE 2010 Fairbanks Gold Truck 027

Sep 17 2013 10:33AM SALE 2010 Fairbanks Gold Truck 031
Sep 17 2013 10:33AM CREDIT 2010 Fairbanks Gold Truck 031

Sep 17 2013  8:55AM CREDIT 2010 Fairbanks Gold Truck 009
Sep 17 2013  8:57AM SALE 2010 Fairbanks Gold Truck 009

Sep 17 2013  7:05AM SALE 2010 Fairbanks Gold Truck 027
Sep 17 2013  8:55AM SALE 2010 Fairbanks Gold Truck 009

Sep 17 2013  7:05AM SALE 2010 Fairbanks Gold Truck 027
Sep 17 2013  7:05AM CREDIT 2010 Fairbanks Gold Truck 027

Sep 16 2013 10:16AM SALE 2010 Fairbanks Gold Truck 027
Sep 16 2013  1:59PM SALE 2010 Fairbanks Gold Truck 031

Sep 16 2013  6:10AM SALE 2010 Fairbanks Gold Truck 027
Sep 16 2013  9:29AM SALE 2010 Fairbanks Gold Truck 031

Sep 15 2013  9:45AM SALE 2010 Fairbanks Gold Truck 027
Sep 15 2013  1:53PM SALE 2010 Fairbanks Gold Truck 009

Sep 15 2013  6:11AM SALE 2010 Fairbanks Gold Truck 027
Sep 15 2013  9:06AM SALE 2010 Fairbanks Gold Truck 009

Sep 14 2013 11:31AM SALE 2010 Fairbanks Gold Truck 018
Sep 14 2013  3:16PM SALE 2010 Fairbanks Gold Truck 009



Trans ID In/Out Location Party Driver Product Pkg Quantity Mtr Tkt Inv Nbr Unit Price Fed Tax 
Rate

Fed Tax 
Billed

State Tax 
Rate

State Tax 
Billed

Delivery 
Rate

Delivery 
Amount

Other Rate Other 
Billed

Invoiced (X-
local tax)

Trans Date Type Consignee Vehicle

207454 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,755.3 1-374718 40413 3.493226 0.001000 9.76 0.080000 780.42 0.000000 0.00 0.000000 0.00 34,886.23
207463 Out NORTH_POLE PSI_NP Larry Fifer DF1 LS bulk 8,709.3 1-374729 40414 3.493226 0.001000 8.71 0.080000 696.74 0.000000 0.00 0.000000 0.00 31,145.59
207469 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 9,750.3 1-374736 40415 3.493226 0.001000 9.75 0.080000 780.02 0.000000 0.00 0.000000 0.00 34,868.34
207487 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,746.4 1-374760 40416 3.493226 0.001000 9.75 0.080000 779.71 0.000000 0.00 0.000000 0.00 34,854.41
207494 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 9,747.4 1-374771 40417 3.493226 0.001000 9.75 0.080000 779.79 0.000000 0.00 0.000000 0.00 34,857.98
207519 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,733.1 1-374816 40418 3.493226 0.001000 8.73 0.080000 698.65 0.000000 0.00 0.000000 0.00 31,230.71
207535 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 9,761.5 1-374837 40419 3.493226 0.001000 9.76 0.080000 780.92 0.000000 0.00 0.000000 0.00 34,908.41
207537 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,750.2 1-374840 40420 3.493226 0.001000 8.75 0.080000 700.02 0.000000 0.00 0.000000 0.00 31,291.87
207551 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 9,805.1 1-374859 40421 3.493226 0.001000 9.81 0.080000 784.41 0.000000 0.00 0.000000 0.00 35,064.33
207569 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,760.1 1-374890 40422 3.493226 0.001000 8.76 0.080000 700.81 0.000000 0.00 0.000000 0.00 31,327.27
207577 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,765.6 1-374900 40423 3.493226 0.001000 9.77 0.080000 781.25 0.000000 0.00 0.000000 0.00 34,923.07
207581 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,756.3 1-374907 40424 3.493226 0.001000 8.76 0.080000 700.50 0.000000 0.00 0.000000 0.00 31,313.67
207590 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,756.9 1-374919 40425 3.493226 0.001000 8.76 0.080000 700.55 0.000000 0.00 0.000000 0.00 31,315.82
207594 Out NORTH_POLE PSI_NP Curtiss Smith DF1 LS bulk 9,761.3 1-374926 40426 3.493226 0.001000 9.76 0.080000 780.90 0.000000 0.00 0.000000 0.00 34,907.69
207610 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,766.6 1-374958 0 3.493226 0.001000 8.77 0.080000 701.33 0.000000 0.00 0.000000 0.00 31,350.52
207630 Out NORTH_POLE PSI_NP Robert Tolman DF1 LS bulk 9,871.0 1-374974 0 3.493226 0.001000 9.87 0.080000 789.68 0.000000 0.00 0.000000 0.00 35,299.98
207634 Out NORTH_POLE PSI_NP Bruce Hawk DF1 LS bulk 5,524.0 1-374987 0 3.493226 0.001000 5.52 0.080000 441.92 0.000000 0.00 0.000000 0.00 19,754.54
207636 Out NORTH_POLE PSI_NP Larry Cook DF1 LS bulk 8,764.2 1-374989 0 3.493226 0.001000 8.76 0.080000 701.14 0.000000 0.00 0.000000 0.00 31,341.93
207663 Out NORTH_POLE PSI_NP Robert Tolman DF1 LS bulk 9,870.4 1-375041 0 3.493226 0.001000 9.87 0.080000 789.63 0.000000 0.00 0.000000 0.00 35,297.84

Trans Count 1,370,400.3 5,055,027.52218 Total Qty Total Qty

Sep 30 2013 11:30AM SALE 2010 Fairbanks Gold Truck 027
Sep 30 2013  2:22PM SALE 2010 Fairbanks Gold Truck 037

Sep 30 2013  9:59AM SALE 2010 Fairbanks Gold Truck 037
Sep 30 2013 10:35AM SALE 2010 Fairbanks Gold Truck 031

Sep 29 2013  2:50PM SALE 2010 Fairbanks Gold Truck 014
Sep 30 2013  6:15AM SALE 2010 Fairbanks Gold Truck 027

Sep 29 2013  9:49AM SALE 2010 Fairbanks Gold Truck 027
Sep 29 2013  2:14PM SALE 2010 Fairbanks Gold Truck 027

Sep 29 2013  6:10AM SALE 2010 Fairbanks Gold Truck 027
Sep 29 2013  9:09AM SALE 2010 Fairbanks Gold Truck 014

Sep 28 2013 10:20AM SALE 2010 Fairbanks Gold Truck 027
Sep 28 2013  1:54PM SALE 2010 Fairbanks Gold Truck 031

Sep 28 2013  6:14AM SALE 2010 Fairbanks Gold Truck 027
Sep 28 2013  9:39AM SALE 2010 Fairbanks Gold Truck 031

Sep 27 2013 12:58PM SALE 2010 Fairbanks Gold Truck 014
Sep 27 2013  2:08PM SALE 2010 Fairbanks Gold Truck 031

Sep 27 2013  9:19AM SALE 2010 Fairbanks Gold Truck 027
Sep 27 2013  9:50AM SALE 2010 Fairbanks Gold Truck 031

Sep 27 2013  8:22AM SALE 2010 Fairbanks Gold Truck 009



1/1/2012 3.4813 3.7
1/2/2012 3.5344 3.7
1/3/2012 3.5344 3.7
1/4/2012 3.5344 3.7
1/5/2012 3.5344 3.7
1/6/2012 3.5344 3.7
1/7/2012 3.5344 3.7
1/8/2012 3.5344 3.7
1/9/2012 3.6597 3.7
1/10/2012 3.6597 3.7
1/11/2012 3.6597 3.7
1/12/2012 3.6597 3.7
1/13/2012 3.6597 3.7
1/14/2012 3.6597 3.7
1/14/2012 3.6597 3.7
1/15/2012 3.6597 3.7
1/11/2012 3.6597 3.7
1/16/2012 3.6540 3.7
1/17/2012 3.6540 3.7
1/18/2012 3.6540 3.7
1/19/2012 3.6540 3.7
1/20/2012 3.6540 3.7
1/21/2012 3.6540 3.7
1/22/2012 3.6540 3.7
1/23/2012 3.5767 3.7
1/24/2012 3.5767 3.7
1/25/2012 3.5767 3.7
1/26/2012 3.5767 3.7
1/27/2012 3.5767 3.7
1/28/2012 3.5767 3.7
1/29/2012 3.5767 3.7
1/30/2012 3.5583 3.7
1/31/2012 3.5583 3.7
2/1/2012 3.6167 3.7
2/2/2012 3.6167 3.7
2/3/2012 3.6167 3.7
2/4/2012 3.6167 3.7
2/4/2012 3.6167 3.7
2/5/2012 3.6167 3.7
2/6/2012 3.6167 3.7
2/7/2012 3.6167 3.7
2/8/2012 3.6167 3.7
2/9/2012 3.6167 3.7
2/10/2012 3.6167 3.7
2/11/2012 3.6167 3.7
2/12/2012 3.6167 3.7
2/13/2012 3.7492 3.7
2/14/2012 3.7492 3.7
2/15/2012 3.7492 3.7
2/16/2012 3.7492 3.7
2/17/2012 3.7492 3.7
2/18/2012 3.7492 3.7
2/19/2012 3.7492 3.7
2/20/2012 3.8009 3.7
2/21/2012 3.8009 3.7
2/22/2012 3.8009 3.7
2/23/2012 3.8009 3.7
2/24/2012 3.8009 3.7
2/25/2012 3.8009 3.7
2/26/2012 3.8009 3.7
2/27/2012 4.0168 3.7
2/28/2012 4.0168 3.7
2/29/2012 4.0168 3.7
2/29/2012 4.0168 3.7
3/1/2012 4.0282 3.7
3/2/2012 4.0282 3.7
3/3/2012 4.0282 3.7
3/4/2012 4.0282 3.7
3/5/2012 3.9983 3.7
3/6/2012 3.9983 3.7
3/7/2012 3.9983 3.7
3/7/2012 3.9983 3.7
3/8/2012 3.9983 3.7
3/9/2012 3.9983 3.7
3/9/2012 3.9983 3.7
3/10/2012 3.9983 3.7
3/11/2012 3.9983 3.7
3/12/2012 4.0266 3.7
3/13/2012 4.0266 3.7
3/14/2012 4.0266 3.7
3/14/2012 4.0266 3.7
3/15/2012 4.0266 3.7
3/16/2012 4.0266 3.7
3/17/2012 4.0266 3.7
3/18/2012 4.0266 3.7
3/19/2012 4.0500 3.7
3/20/2012 4.0501 3.7
3/21/2012 4.0500 3.7
3/21/2012 4.0500 3.7
3/22/2012 4.0500 3.7
3/23/2012 4.0500 3.7
3/23/2012 4.0500 3.7



3/24/2012 4.0500 3.7
3/25/2012 4.0500 3.7
3/26/2012 4.0195 3.7
3/27/2012 4.0195 3.7
3/28/2012 4.0195 3.7
3/28/2012 4.0195 3.7
3/29/2012 4.0195 3.7
3/30/2012 4.0195 3.7
3/31/2012 4.0195 3.7
4/1/2012 4.0195 3.7
4/2/2012 4.0470 3.7
4/3/2012 4.0470 3.7
4/4/2012 4.0470 3.7
4/5/2012 4.0470 3.7
4/6/2012 4.0470 3.7
4/7/2012 4.0470 3.7
4/8/2012 4.0470 3.7
4/9/2012 4.1660 3.7
4/10/2012 4.1660 3.7
4/11/2012 4.1660 3.7
4/11/2012 4.1660 3.7
4/12/2012 4.1660 3.7
4/13/2012 4.1660 3.7
4/14/2012 4.1660 3.7
4/15/2012 4.1660 3.7
4/16/2012 4.0744 3.7
4/16/2012 4.0744 3.7
4/17/2012 4.0744 3.7
4/18/2012 4.0744 3.7
4/19/2012 4.0744 3.7
4/20/2012 4.0744 3.7
4/21/2012 4.0744 3.7
4/22/2012 4.0744 3.7
4/23/2012 3.9724 3.7
4/24/2012 3.9724 3.7
4/25/2012 3.9724 3.7
4/26/2012 3.9724 3.7
4/27/2012 3.9724 3.7
4/27/2012 3.9724 3.7
4/28/2012 3.9724 3.7
4/29/2012 3.9724 3.7
4/30/2012 3.9724 3.7
4/30/2012 3.9724 3.7
5/1/2012 3.9280 3.7
5/2/2012 3.9280 3.7
5/3/2012 3.9280 3.7
5/4/2012 3.9280 3.7
5/4/2012 3.9280 3.7
5/5/2012 3.9280 3.7
5/6/2012 3.9280 3.7
5/7/2012 3.9438 3.7
5/8/2012 3.9438 3.7
5/8/2012 3.9438 3.7
5/9/2012 3.9438 3.7
5/10/2012 3.9438 3.7
5/11/2012 3.9438 3.7
5/11/2012 3.9438 3.7
5/13/2012 3.9438 3.7
5/14/2012 3.9042 3.7
5/15/2012 3.9042 3.7
5/16/2012 3.9042 3.7
5/16/2012 3.9042 3.7
5/17/2012 3.9042 3.7
5/18/2012 3.9042 3.7
5/19/2012 3.9042 3.7
5/20/2012 3.9042 3.7
5/21/2012 3.9042 3.7
5/22/2012 3.9042 3.7
5/23/2012 3.9042 3.7
5/24/2012 3.9042 3.7
5/25/2012 3.9042 3.7
5/25/2012 3.9042 3.7
5/26/2012 3.9042 3.7
5/27/2012 3.9042 3.7
5/28/2012 3.9042 3.7
5/29/2012 3.9042 3.7
5/30/2012 3.9042 3.7
5/31/2012 3.9042 3.7
6/1/2012 3.6228 3.7
6/2/2012 3.6228 3.7
6/3/2012 3.6228 3.7
6/3/2012 3.6228 3.7
6/4/2012 3.5780 3.7
6/5/2012 3.5780 3.7
6/6/2012 3.5780 3.7
6/6/2012 3.5780 3.7
6/7/2012 3.5780 3.7
6/8/2012 3.5780 3.7
6/8/2012 3.5780 3.7
6/9/2012 3.5780 3.7
6/10/2012 3.5780 3.7
6/11/2012 3.5780 3.7



6/12/2012 3.5780 3.7
6/13/2012 3.5780 3.7
6/14/2012 3.5780 3.7
6/15/2012 3.5780 3.7
6/16/2012 3.5780 3.7
6/17/2012 3.5780 3.7
6/18/2012 3.5780 3.7
6/19/2012 3.5780 3.7
6/20/2012 3.5780 3.7
6/21/2012 3.5780 3.7
6/22/2012 3.5780 3.7
6/23/2012 3.5780 3.7
6/24/2012 3.5780 3.7
6/25/2012 3.5780 3.7
6/26/2012 3.5780 3.7
6/26/2012 3.5780 3.7
6/27/2012 3.5780 3.7
6/28/2012 3.5780 3.7
6/28/2012 3.5780 3.7
6/29/2012 3.5780 3.7
6/30/2012 3.5780 3.7
7/1/2012 3.2387 3.7
7/2/2012 3.2710 3.7
7/3/2012 3.2710 3.7
7/3/2012 3.2710 3.7
7/4/2012 3.2710 3.7
7/5/2012 3.2710 3.7
7/6/2012 3.2710 3.7
7/6/2012 3.2710 3.7
7/7/2012 3.2710 3.7
7/8/2012 3.2710 3.7
7/9/2012 3.3711 3.7
7/9/2012 3.3711 3.7
7/10/2012 3.3711 3.7
7/11/2012 3.3711 3.7
7/12/2012 3.3711 3.7
7/13/2012 3.3711 3.7
7/13/2012 3.3711 3.7
7/14/2012 3.3711 3.7
7/15/2012 3.3711 3.7
7/15/2012 3.3711 3.7
7/16/2012 3.4633 3.7
7/17/2012 3.4633 3.7
7/18/2012 3.4633 3.7
7/19/2012 3.4633 3.7
7/19/2012 3.4633 3.7
7/20/2012 3.4633 3.7
7/20/2012 3.4633 3.7
7/21/2012 3.4633 3.7
7/22/2012 3.4633 3.7
7/23/2012 3.4229 3.7
7/23/2012 3.4229 3.7
7/24/2012 3.4229 3.7
7/24/2012 3.4229 3.7
7/25/2012 3.3729 3.7
7/25/2012 3.3729 3.7
7/26/2012 3.3729 3.7
7/26/2012 3.3729 3.7
7/27/2012 3.3729 3.7
7/27/2012 3.3729 3.7
7/27/2012 3.3729 3.7
7/28/2012 3.3729 3.7
7/29/2012 3.3729 3.7
7/30/2012 3.3729 3.7
7/31/2012 3.3729 3.7
7/31/2012 3.3729 3.7
8/1/2012 3.3729 3.7
8/2/2012 3.3729 3.7
8/3/2012 3.3729 3.7
8/3/2012 3.3729 3.7
8/4/2012 3.3729 3.7
8/5/2012 3.3729 3.7
8/6/2012 3.3729 3.7
8/6/2012 3.3729 3.7
8/7/2012 3.4229 3.7
8/7/2012 3.4229 3.7
8/8/2012 3.4229 3.7
8/8/2012 3.4229 3.7
8/9/2012 3.4529 3.7
8/10/2012 3.5029 3.7
8/11/2012 3.5029 3.7
8/11/2012 3.5529 3.7
8/12/2012 3.5529 3.7
8/13/2012 3.5529 3.7
8/13/2012 3.5529 3.7
8/14/2012 3.5529 3.7
8/14/2012 3.5529 3.7
8/15/2012 3.5529 3.7
8/16/2012 3.5529 3.7
8/17/2012 3.5529 3.7
8/17/2012 3.5529 3.7
8/18/2012 3.5529 3.7



8/19/2012 3.5529 3.7
8/20/2012 3.5529 3.7
8/20/2012 3.5529 3.7
8/21/2012 3.6529 3.7
8/22/2012 3.6309 3.7
8/22/2012 3.6529 3.7
8/23/2012 3.6529 3.7
8/23/2012 3.6529 3.7
8/24/2012 3.6529 3.7
8/25/2012 3.6529 3.7
8/26/2012 3.6529 3.7
8/27/2012 3.6529 3.7
8/28/2012 3.6129 3.7
8/29/2012 3.6129 3.7
8/29/2012 3.6129 3.7
8/30/2012 3.6629 3.7
8/31/2012 3.6629 3.7
8/31/2012 3.6629 3.7
9/1/2012 3.6629 3.7
9/2/2012 3.5829 3.7
9/2/2012 3.5829 3.7
9/2/2012 3.6629 3.7
9/3/2012 3.6629 3.7
9/4/2012 3.7129 3.7
9/4/2012 3.7129 3.7
9/5/2012 3.7129 3.7
9/6/2012 3.7129 3.7
9/6/2012 3.7129 3.7
9/7/2012 3.7129 3.7
9/7/2012 3.7129 3.7
9/8/2012 3.7129 3.7
9/9/2012 3.7129 3.7
9/10/2012 3.7129 3.7
9/11/2012 3.7529 3.7
9/12/2012 3.7529 3.7
9/12/2012 3.7529 3.7
9/13/2012 3.7529 3.7
9/13/2012 3.7529 3.7
9/14/2012 3.7529 3.7
9/15/2012 3.7529 3.7
9/15/2012 3.7529 3.7
9/16/2012 3.7529 3.7
9/17/2012 3.7529 3.7
9/18/2012 3.7529 3.7
9/18/2012 3.7529 3.7
9/19/2012 3.7529 3.7
9/20/2012 3.7529 3.7
9/20/2012 3.7529 3.7
9/21/2012 3.7529 3.7
9/21/2012 3.7529 3.7
9/22/2012 3.7529 3.7
9/22/2012 3.7529 3.7
9/23/2012 3.7529 3.7
9/24/2012 3.7459 3.7
9/25/2012 3.7459 3.7
9/26/2012 3.7459 3.7
9/27/2012 3.7459 3.7
9/28/2012 3.7459 3.7
9/29/2012 3.7459 3.7
9/29/2012 3.7459 3.7
9/30/2012 3.7459 3.7
9/30/2012 3.7459 3.7
10/1/2012 3.7146 3.7
10/2/2012 3.7146 3.7
10/2/2012 3.7146 3.7
10/3/2012 3.7146 3.7
10/4/2012 3.7146 3.7
10/4/2012 3.7146 3.7
10/5/2012 3.7146 3.7
10/5/2012 3.7146 3.7
10/6/2012 3.7146 3.7
10/7/2012 3.7146 3.7
10/8/2012 3.7146 3.7
10/8/2012 3.7146 3.7
10/9/2012 3.7146 3.7
10/10/2011 3.7146 3.7
10/10/2012 3.7146 3.7
10/11/2012 3.7146 3.7
10/12/2012 3.7146 3.7
10/12/2012 3.7146 3.7
10/13/2012 3.7146 3.7
10/14/2012 3.7146 3.7
10/15/2012 3.7146 3.7
10/16/2012 3.7146 3.7
10/16/2012 3.7146 3.7
10/16/2012 3.7146 3.7
10/17/2012 3.7146 3.7
10/18/2012 3.7146 3.7
10/19/2012 3.7146 3.7
10/19/2012 3.7146 3.7
10/20/2012 3.7146 3.7
10/21/2012 3.7146 3.7



10/22/2012 3.7146 3.7
10/23/2012 3.7146 3.7
10/23/2012 3.7146 3.7
10/24/2012 3.7146 3.7
10/25/2012 3.7146 3.7
10/26/2012 3.7146 3.7
10/26/2012 3.7146 3.7
10/27/2012 3.7146 3.7
10/27/2012 3.7146 3.7
10/28/2012 3.7146 3.7
10/29/2012 3.7146 3.7
10/29/2012 3.7146 3.7
10/30/2012 3.7146 3.7
10/31/2012 3.7146 3.7
11/1/2012 3.7719 3.7
11/1/2012 3.7719 3.7
11/2/2012 3.7719 3.7
11/3/2012 3.7719 3.7
11/4/2012 3.7719 3.7
11/5/2012 3.7719 3.7
11/6/2012 3.7719 3.7
11/6/2012 3.7719 3.7
11/7/2012 3.7719 3.7
11/8/2012 3.7719 3.7
11/9/2012 3.7719 3.7
11/10/2012 3.7719 3.7
11/10/2012 3.7719 3.7
11/11/2012 3.7719 3.7
11/12/2012 3.7719 3.7
11/12/2012 3.7719 3.7
11/13/2012 3.7719 3.7
11/14/2012 3.7719 3.7
11/15/2012 3.7719 3.7
11/16/2012 3.7719 3.7
11/17/2012 3.7719 3.7
11/18/2012 3.7719 3.7
11/19/2012 3.7719 3.7
11/20/2012 3.7719 3.7
11/21/2012 3.7719 3.7
11/21/2012 3.7719 3.7
11/22/2012 3.7719 3.7
11/23/2012 3.7719 3.7
11/24/2012 3.7719 3.7
11/25/2012 3.7719 3.7
11/26/2012 3.7719 3.7
11/27/2012 3.7719 3.7
11/27/2012 3.7720 3.7
11/28/2012 3.7719 3.7
11/28/2012 3.7719 3.7
11/29/2012 3.7719 3.7
11/30/2012 3.7719 3.7
11/30/2012 3.7719 3.7
12/1/2012 3.7029 3.7
12/2/2012 3.7029 3.7
12/3/2012 3.7029 3.7
12/4/2012 3.7029 3.7
12/5/2012 3.7029 3.7
12/5/2012 3.7029 3.7
12/6/2012 3.7029 3.7
12/6/2012 3.7029 3.7
12/7/2012 3.7029 3.7
12/8/2012 3.7029 3.7
12/9/2012 3.7029 3.7
12/10/2012 3.7029 3.7
12/11/2012 3.7029 3.7
12/12/2012 3.7029 3.7
12/13/2012 3.7029 3.7
12/14/2012 3.7029 3.7
12/15/2012 3.7029 3.7
12/16/2012 3.7029 3.7
12/17/2012 3.7029 3.7
12/18/2012 3.7029 3.7
12/19/2012 3.7029 3.7
12/20/2012 3.7029 3.7
12/21/2012 3.7029 3.7
12/21/2012 3.7029 3.7
12/22/2012 3.7029 3.7
12/23/2012 3.7029 3.7
12/24/2012 3.7029 3.7
12/25/2012 3.7029 3.7
12/26/2012 3.7029 3.7
12/27/2012 3.7029 3.7
12/28/2012 3.7029 3.7
12/29/2012 3.7029 3.7
12/30/2012 3.7029 3.7
12/31/2012 3.7029 3.7
1/1/2013 3.5026 3.7
1/2/2013 3.5026 3.7
1/3/2013 3.5026 3.7
1/4/2013 3.5026 3.7
1/5/2013 3.5026 3.7
1/6/2013 3.5026 3.7



10/22/2012 3.7146 3.7
10/23/2012 3.7146 3.7
10/23/2012 3.7146 3.7
10/24/2012 3.7146 3.7
10/25/2012 3.7146 3.7
10/26/2012 3.7146 3.7
10/26/2012 3.7146 3.7
10/27/2012 3.7146 3.7
10/27/2012 3.7146 3.7
10/28/2012 3.7146 3.7
10/29/2012 3.7146 3.7
10/29/2012 3.7146 3.7
10/30/2012 3.7146 3.7
10/31/2012 3.7146 3.7
11/1/2012 3.7719 3.7
11/1/2012 3.7719 3.7
11/2/2012 3.7719 3.7
11/3/2012 3.7719 3.7
11/4/2012 3.7719 3.7
11/5/2012 3.7719 3.7
11/6/2012 3.7719 3.7
11/6/2012 3.7719 3.7
11/7/2012 3.7719 3.7
11/8/2012 3.7719 3.7
11/9/2012 3.7719 3.7
11/10/2012 3.7719 3.7
11/10/2012 3.7719 3.7
11/11/2012 3.7719 3.7
11/12/2012 3.7719 3.7
11/12/2012 3.7719 3.7
11/13/2012 3.7719 3.7
11/14/2012 3.7719 3.7
11/15/2012 3.7719 3.7
11/16/2012 3.7719 3.7
11/17/2012 3.7719 3.7
11/18/2012 3.7719 3.7
11/19/2012 3.7719 3.7
11/20/2012 3.7719 3.7
11/21/2012 3.7719 3.7
11/21/2012 3.7719 3.7
11/22/2012 3.7719 3.7
11/23/2012 3.7719 3.7
11/24/2012 3.7719 3.7
11/25/2012 3.7719 3.7
11/26/2012 3.7719 3.7
11/27/2012 3.7719 3.7
11/27/2012 3.7720 3.7
11/28/2012 3.7719 3.7
11/28/2012 3.7719 3.7
11/29/2012 3.7719 3.7
11/30/2012 3.7719 3.7
11/30/2012 3.7719 3.7
12/1/2012 3.7029 3.7
12/2/2012 3.7029 3.7
12/3/2012 3.7029 3.7
12/4/2012 3.7029 3.7
12/5/2012 3.7029 3.7
12/5/2012 3.7029 3.7
12/6/2012 3.7029 3.7
12/6/2012 3.7029 3.7
12/7/2012 3.7029 3.7
12/8/2012 3.7029 3.7
12/9/2012 3.7029 3.7
12/10/2012 3.7029 3.7
12/11/2012 3.7029 3.7
12/12/2012 3.7029 3.7
12/13/2012 3.7029 3.7
12/14/2012 3.7029 3.7
12/15/2012 3.7029 3.7
12/16/2012 3.7029 3.7
12/17/2012 3.7029 3.7
12/18/2012 3.7029 3.7
12/19/2012 3.7029 3.7
12/20/2012 3.7029 3.7
12/21/2012 3.7029 3.7
12/21/2012 3.7029 3.7
12/22/2012 3.7029 3.7
12/23/2012 3.7029 3.7
12/24/2012 3.7029 3.7
12/25/2012 3.7029 3.7
12/26/2012 3.7029 3.7
12/27/2012 3.7029 3.7
12/28/2012 3.7029 3.7
12/29/2012 3.7029 3.7
12/30/2012 3.7029 3.7
12/31/2012 3.7029 3.7
1/1/2013 3.5026 3.7
1/2/2013 3.5026 3.7
1/3/2013 3.5026 3.7
1/4/2013 3.5026 3.7
1/5/2013 3.5026 3.7
1/6/2013 3.5026 3.7



3/20/2013 3.6883 3.7
3/21/2012 3.6883 3.7
3/21/2013 3.6883 3.7
3/22/2013 3.6883 3.7
3/22/2013 3.6883 3.7
3/23/2013 3.6883 3.7
3/24/2013 3.6883 3.7
3/24/2013 3.6883 3.7
3/25/2013 3.6883 3.7
3/25/2013 3.6883 3.7
3/26/2013 3.6883 3.7
3/27/2013 3.6883 3.7
3/28/2013 3.6866 3.7
4/1/2013 3.7461 3.7
4/1/2013 3.7461 3.7
4/2/2013 3.7461 3.7
4/3/2013 3.7461 3.7
4/4/2013 3.7461 3.7
4/5/2013 3.7461 3.7
4/5/2012 3.7461 3.7
4/6/2013 3.7461 3.7
4/6/2013 3.7461 3.7
4/7/2013 3.7461 3.7
4/8/2013 3.7461 3.7
4/8/2013 3.7461 3.7
4/9/2013 3.7461 3.7
4/9/2013 3.7461 3.7
4/10/2013 3.7461 3.7
4/10/2013 3.7461 3.7
4/11/2013 3.7461 3.7
4/11/2013 3.7461 3.7
4/12/2013 3.7461 3.7
4/12/2013 3.7461 3.7
4/13/2013 3.7461 3.7
4/13/2013 3.7461 3.7
4/14/2013 3.7461 3.7
4/14/2013 3.7461 3.7
4/15/2013 3.7461 3.7
4/16/2013 3.7461 3.7
4/16/2013 3.7461 3.7
4/17/2013 3.7461 3.7
4/17/2013 3.7461 3.7
4/18/2013 3.7461 3.7
4/18/2013 3.7461 3.7
4/19/2013 3.7461 3.7
4/19/2013 3.7461 3.7
4/20/2013 3.7461 3.7
4/21/2013 3.7461 3.7
4/22/2013 3.7461 3.7
4/22/2013 3.7461 3.7
4/23/2013 3.7461 3.7
4/23/2013 3.7461 3.7
4/24/2013 3.7461 3.7
4/24/2013 3.7461 3.7
4/25/2013 3.7461 3.7
4/26/2013 3.7461 3.7
4/26/2013 3.7461 3.7
4/27/2013 3.7461 3.7
4/28/2013 3.7461 3.7
4/29/2013 3.7461 3.7
4/29/2013 3.7461 3.7
4/30/2013 3.7461 3.7
5/1/2013 3.7012 3.7
5/1/2013 3.7012 3.7
5/2/2013 3.7012 3.7
5/2/2013 3.7012 3.7
5/3/2013 3.7012 3.7
5/3/2013 3.7012 3.7
5/4/2013 3.7012 3.7
5/5/2013 3.7012 3.7
5/5/2013 3.7012 3.7
5/6/2013 3.7012 3.7
5/8/2013 3.7012 3.7
5/9/2013 3.7012 3.7
5/9/2013 3.7012 3.7
5/10/2013 3.7012 3.7
5/10/2013 3.7012 3.7
5/11/2013 3.7012 3.7
5/12/2013 3.7012 3.7
5/13/2013 3.7012 3.7
5/13/2013 3.7012 3.7
5/14/2013 3.7012 3.7
5/14/2013 3.7012 3.7
5/15/2013 3.7012 3.7
5/16/2013 3.7012 3.7
5/16/2013 3.7012 3.7
5/17/2013 3.7012 3.7
5/17/2013 3.7012 3.7
5/18/2013 3.7012 3.7
5/19/2013 3.7012 3.7
5/20/2013 3.7012 3.7
5/20/2013 3.7012 3.7



5/21/2013 3.7012 3.7
5/19/2013 3.7012 3.7
5/22/2013 3.7012 3.7
5/22/2013 3.7012 3.7
5/23/2013 3.7012 3.7
5/23/2013 3.7012 3.7
5/24/2013 3.7012 3.7
5/25/2013 3.7012 3.7
5/26/2013 3.7012 3.7
5/27/2013 3.7012 3.7
5/27/2013 3.7012 3.7
5/28/2013 3.7012 3.7
5/29/2013 3.7012 3.7
5/30/2013 3.7012 3.7
5/30/2013 3.7012 3.7
5/31/2013 3.7012 3.7
6/1/2013 3.6587 3.7
6/2/2013 3.6587 3.7
6/3/2013 3.6587 3.7
6/4/2013 3.6587 3.7
6/4/2013 3.6587 3.7
6/5/2013 3.6587 3.7
6/6/2013 3.6587 3.7
6/6/2013 3.6587 3.7
6/7/2013 3.6587 3.7
6/7/2013 3.6587 3.7
6/8/2013 3.6587 3.7
06/0913 3.6587 3.7

6/10/2013 3.6587 3.7
6/10/2013 3.6587 3.7
6/11/2013 3.6587 3.7
6/12/2013 3.6587 3.7
6/12/2013 3.6587 3.7
6/13/2013 3.6587 3.7
6/13/2013 3.6587 3.7
6/14/2013 3.6587 3.7
6/15/2013 3.6587 3.7
6/16/2013 3.6587 3.7
6/17/2013 3.6587 3.7
6/18/2013 3.6587 3.7
6/19/2013 3.6587 3.7
6/20/2013 3.6587 3.7
6/21/2013 3.6587 3.7
6/22/2013 3.6587 3.7
6/23/2013 3.6587 3.7
6/24/2013 3.6587 3.7
6/25/2013 3.6587 3.7
6/26/2013 3.6587 3.7
6/27/2013 3.6587 3.7
6/28/2013 3.6587 3.7
6/29/2013 3.6587 3.7
6/30/2013 3.6587 3.7
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Guidelines for Reviewing Reclamation Cost Estimates 
 

 
BLM’s Review Responsibilities 

New or Modified Operation

 

 – When submitting a new Notice or Plan of Operations, the operator 
must provide the Bureau of Land Management (BLM) with a reclamation cost estimate (RCE) 
that meets the requirements of 43 CFR 3809.552(a) and 3809.554(a), and must be acceptable to 
the BLM as required by 43 CFR 3809.554(b).  Where an existing Notice or Plan of Operations is 
proposed to be modified, the operator must provide the district/field office with an estimate of 
the reclamation costs for all components of the existing and proposed operation that will be 
affected by the modification. 

The BLM will review the operator’s RCE to determine if the operator has identified and 
incorporated all applicable reclamation and administrative costs (identified below).  In 
performing the review of the operator’s RCE, the responsible district/field office will notify the 
operator, in writing, of any deficiencies or additional information needed in order for the BLM to 
complete the review.  It is not the BLM’s responsibility to calculate the reclamation cost for an 
operator, but the district/field office, at the BLM manager’s discretion, may assist the operator in 
identifying costs to be included in the estimate and in developing the cost estimate.  Although 
not required, the BLM should encourage the operators to submit the RCE both in hard copy and 
in a standardized electronic format that can be easily updated with current costs by the BLM for 
future reviews. 
 
Reclamation Cost Estimate for Part of an Operation

 

 – Where the district/field manager 
authorizes an operator to provide the BLM with a financial guarantee under 43 CFR 3809.553 
that covers only the current or proposed phase of the operation (“phased financial guarantee”), 
the operator must prepare a RCE for the phase of the operation to be covered by the financial 
guarantee.  The RCE for a phased financial guarantee must conform to the same standards as the 
RCE for a financial guarantee for the entire operation.  In addition to providing the RCE for the 
proposed phase, the operator must also prepare a separate RCE for all operations proposed in the 
Plan of Operations.  The district/field manager’s decision on the amount of the required financial 
guarantee will identify both the RCE for all operations proposed in the Plan of Operations and 
the RCE for the part or phase of operations that is being authorized.  The amount of the required 
financial guarantee that the operator must provide the BLM will be based on the RCE for the part 
or phase of the operation where the authorized incremental operations are to occur. 

Long-Term Funding Mechanisms – When a trust fund or other funding mechanism is required 
under 43 CFR 3809.552(c), the operator must provide the district/field office with a cost estimate 
for the monitoring, construction, operation, maintenance, replacement and other activities for the 
required facilities, treatment or other needs documented in the Plan of Operations.  The 
operator’s estimate must project when the cost obligations will occur.  For recurring costs, such 
as maintenance of a water treatment facility, the frequency, timing and duration of the obligation 
should be estimated for each cost component.  The operator’s cost estimate prepared for post-
reclamation obligations (PRO) to be covered under 43 CFR 3809.552(c) must be documented 
separate from the RCE prepared under 43 CFR 3809.554(a).  The cost estimates for PRO should 
be reviewed by the BLM in the same manner and with the same degree of scrutiny and detail that 
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is used in reviewing estimates for financial guarantees for reclamation obligations under 43 CFR 
3809.552(a). 
 
Periodic Review

 

 – It is the BLM’s responsibility to conduct a periodic review of the cost 
estimates for all reclamation, closure, and post-reclamation requirements.  As required by 43 
CFR 3809.552(b) and 3809.553(b), the BLM’s review ensures the amount of the required 
financial guarantee for ongoing operations continues to meet the requirements of the regulations 
and all reclamation, closure, and post-reclamation requirements in the accepted Notice or 
approved Plan of Operations. 

Unless the operator is proposing a modification to the Notice or Plan, the existing RCE does not 
reflect authorized operations, or additional information is needed, the BLM’s review will consist 
of an evaluation and update of the operator’s cost estimates on file.  Where additional 
information is necessary to complete the review or a revised cost estimate is required, the 
district/field manager will direct the operator to provide that information.  The BLM may find it 
helpful to request an updated RCE from the operator to facilitate its review if the RCE on file is 
not in a readily update-able format such as an electronic, standardized spreadsheet to which 
current unit costs may be readily applied. 
 
Reclamation Cost Estimate Assumptions and Conditions 
 
The cost estimate must be based on the following assumptions and conditions: 
 

þ The estimate must cover all relevant operation, maintenance, and administrative costs for 
all reclamation identified in the filed Notice or approved Plan of Operations [43 CFR 
3809.301(b), 3809.401(d) and 3809.552(a)]. 
 

þ Costs must be estimated as if the BLM were hiring a third-party contractor to perform all 
required reclamation [43 CFR 3809.552(a)]. 
 

þ Costs must include the use of offsite equipment as if the project area was vacated, and the 
estimate must include all associated mobilization and demobilization costs [43 CFR 
3809.554(a)]. 
 

þ The estimate must include, when applicable, all interim maintenance required to keep the 
area of operation in compliance with applicable safety and environmental requirements 
while reclamation contracts are developed and executed [43 CFR 3809.552(a)]. 
 

þ The estimate must cover costs to construct and maintain any long-term treatment 
facilities or post-closure structures required by the filed Notice or approved Plan of 
Operations [43 CFR 3809.552(a)]. 
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þ Labor costs must be based on federally mandated labor rates, as required by the Davis-

Bacon Act [40 U.S.C. 3141 et seq.] and the Federal Acquisition Regulations [43 CFR 
22.403-1] for contracts over $2,000.  If the reclamation and cost estimate is solely for the 
dismantling, demolition, or removal of improvements, then contracting is under the 
Service Contract Act [43 CFR 22.1002] and Davis-Bacon wage rates do not apply.  If 
construction, alteration, or repair of the improvements is contemplated, even if such work 
is under a separate contract, then the Davis-Bacon wages apply (see www.access.gpo.gov 
\davisbacon). 

 
Maximum Reclamation Cost

 

 – The RCE must reflect the maximum cost of reclamation for the 
proposed disturbance to be covered by the financial guarantee.  The point of maximum 
reclamation costs is often when there is the greatest area of disturbance, greatest volume of 
materials needing special handling, or some other factor or combination of factors escalating the 
cost to reclaim.  The maximum cost of reclamation is generally not at the end of the project life. 

Unless the district/field manager authorizes a phased financial guarantee under 43 CFR 
3809.553, the financial guarantee must cover all of the operations described in the Notice or 
Plan.  In reviewing the operator’s cost estimate where the financial guarantee will cover all of the 
operations in the notice or plan, the BLM must make sure the RCE reflects the maximum 
reclamation obligation, including the BLM's cost to administer the reclamation contract. 
 
Inflation

 

 – Inflation can, over time, become a significant factor in the amount of the required 
financial guarantee.  To minimize the potential impact inflation can have on the amount of the 
financial guarantee needed to cover the current reclamation cost, the district/field office must 
review, on a periodic basis, the cost estimates for all ongoing operations as addressed in this IM.  
The maximum allowable time period between reviews is discussed below. 

Reclamation, Closure, Mitigation and Monitoring 
 
The reclamation operating and maintenance (O&M) costs reflect the direct current costs of 
reclamation based on the filed Notice or approved Plan of Operations.  Where applicable, 
reclamation and closure tasks that should be identified are interim O&M; hazardous materials; 
water treatment; demolition, removal and disposal; earthwork; drill hole plugging; revegetation; 
mitigation; and post-reclamation costs of long-term operation, maintenance, and monitoring. 
 
Interim Operation and Maintenance

 

 – If an operator abruptly ceases operations, the BLM may 
need to contract with a third party to maintain the area of operation in compliance with 
applicable safety and environmental requirements.  The RCE must include the cost of providing 
immediate site O&M, where appropriate. 

Interim O&M costs may vary significantly depending on the individual site needs and may 
include labor, equipment, and materials for pumping of fluids to prevent overflow of process 
ponds, costs for support equipment and electricity to operate the pumps, and site security.  There  
 

 

www.access.gpo.gov
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is no set time period to use in estimating the costs for the care and maintenance of a site prior to 
the start of reclamation; much depends on the BLM’s ability to obtain access to the financial 
guarantee, especially in bankruptcy cases.  It is a good rule-of-thumb to allow for a minimum of 
six months of interim O&M by a contractor.  Large operations or project areas with limited 
seasonal access may warrant a longer time period. 
 
Hazardous Materials

 

 – The RCE must include the cost of decontaminating, neutralizing, 
disposing, treating or isolating hazardous materials used, produced, or stored on the site.  The 
estimated cost for handling hazardous materials should assume, unless otherwise documented, 
that the materials are properly stored and labeled. 

If upon site inspection, the BLM determines that the operator is using, producing or storing 
material on site that could be hazardous, e.g., unlabeled barrels, and if the BLM is unsuccessful 
in getting the operator to properly manage those materials, the BLM must update the RCE to 
reflect the potentially higher cost of disposing of such material.  This distinction is important as 
the disposal of properly managed hazardous materials may be a fraction of the disposal cost for 
materials not properly stored and identified. 
 
Water Treatment

 

 – The RCE must identify all necessary construction and maintenance water 
treatment costs needed to ensure that mine discharge or drainage will meet relevant standards.  
The cost of long-term, post-reclamation operation, maintenance, and replacement requirements 
may be addressed in a trust fund established under 43 CFR 3809.552(c) (see Attachment 2 – 
Guidelines for Establishing a Long-Term Funding Mechanism). 

Mine Facilities

 

 – The RCE must include the costs of demolition, removal, and disposal of all 
mine facilities, immobile equipment, and materials from the project area.  No salvage value for 
structures, equipment, or materials is allowed in the cost estimate. 

The RCE must exclude disposal costs for those facilities that have been approved in writing by 
the BLM for post-reclamation BLM use.  The RCE must also exclude the removal and disposal 
costs for operable mobile equipment, e.g., trucks, dozers, etc., from the cost estimate.  However, 
if the BLM determines upon site inspection that the mobile equipment is inoperable and the 
BLM is unsuccessful in getting the operator to repair or remove the inoperable equipment from 
the project area, the BLM must update the RCE to include the cost of removing and disposing of 
any inoperable equipment. 
 
Earthwork

 

 – The RCE must include the costs of all required earthwork.  The cost estimate must 
address the cost of hauling, placement, regarding, and backfilling to reclaim mine features, 
including roads that have not been specifically identified and approved to remain open. 

Drill Hole Plugging

 

 – The RCE must include the cost of plugging, capping, and isolation of drill 
holes, including exploration, production and monitoring holes, and water monitoring and 
piezometer wells, where applicable.  In determining the plugging costs, it must be considered 
whether drill holes encounter water, water under artesian pressure, or are dry.  Proposed 
plugging must meet all applicable Federal and state requirements. 
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Where the operator is proposing drilling, the RCE must include, at a minimum, the estimated 
cost of plugging the maximum number of drill holes that may be open at one time.  In 
determining the number of drill holes that may be open at any one time, there can never be less 
one drill hole for each drill rig that will be working in the project area.  Where the submitted 
Notice or approved Plan of Operations calls for drill holes to be plugged, but does not 
specifically require the drill holes be plugged before the drill rig has been moved from the drill 
pad, the RCE must include the plugging cost for all drill holes identified in the Notice or Plan of 
Operations or the plugging cost for all drill holes authorized in a particular phase of an operation 
where the financial guarantee is being phased under 43 CFR 3809.553(a). 
 
For all drill holes, and water, monitoring and piezometer wells authorized to be left open for an 
interim period, the estimated plugging cost must be included in the RCE. 
 
Revegetation

 

 – The RCE must include the cost of obtaining the seed mix specified in the 
reclamation plan and the cost of soil preparation, such as ripping or harrowing, soil amendments 
such as mulching or fertilizer, application of the seed mix, noxious weed control, and placement 
of tree and shrub seedlings, if required in the Notice or Plan.  The RCE must also include the 
cost for hauling and placement of growth medium, if not addressed under earthwork. 

Mitigation

 

 – The RCE must include costs of reclamation work for mitigation, which may include 
avoiding, minimizing, rectifying and reducing, or eliminating the operation's impact, or 
compensating for the impact, that are required in the Plan of Operations.  The RCE must also 
include that cost of any deferred mitigation the BLM is requiring the operator to perform.  For 
example, if the operator is required to develop 5 acres of wetlands to compensate for disturbance 
elsewhere on the project area, until that wetland development is completed the RCE must include 
the cost of that mitigation. 

Post-Reclamation Costs

 

 – The RCE must include the costs of meeting any long-term 
construction, operation, maintenance, or replacement of any treatment facilities and 
infrastructure that are not addressed in a trust fund established by 43 CFR 3809.552(c) (see 
Attachment 2 – Guidelines for Establishing a Long-Term Funding Mechanism). 

Identified Costs 
 
In calculating the cost to perform these interim operations, reclamation, closure, mitigation, and 
monitoring tasks, the operator’s estimate must identify the current O&M costs relating to 
reclamation including: 
 

þ Equipment rental or acquisition costs 
þ Equipment operation costs 
þ Equipment maintenance costs 
þ Cost of operating supplies 
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þ Labor costs for operations, maintenance and supervision 
þ Site maintenance including roads, infrastructure, power lines, fences and monitoring 

facilities 
þ Reclamation materials acquisition costs 
þ Mobilization and demobilization costs 

 
Data and References 
 
Data and reference sources that may be useful in preparing and reviewing the RCE are: 
 

þ Applicable parts of the Office of Surface Mining Handbook for Calculation of 
Reclamation Bond Amounts (Office of Surface Mining, Department of the Interior 
(http://www.wrcc.osmre.gov/))  

þ BLM’s Solid Minerals Reclamation Handbook, H-3042-1  
þ Caterpillar Performance Handbook (Caterpillar Inc., Peoria, IL 61629 (www.cat.com));  
þ Products and services by CostMine (MineInfo USA, CostMine, 1120 N. Mullan Rd. 

Suite 100, Spokane Valley, WA 99206 (http://costs.infomine.com/))  
þ R.S. Means Site Work & Landscaping Cost Data and R.S. Means Heavy Construction 

Cost Data (RSMeans, 63 Smiths Lane, Kingston, MA 02364-9988 
(http://www.rsmeans.com/index.asp))  

þ EquipmentWatch’s Cost Reference Guide and Rental Rate Blue Book for Construction 
Equipment (Penton Media, Inc., EquipmentWatch, 1735 Technology Drive, Suite 410, 
San Jose, CA 95110-1333 (http://www.equipmentwatch.com/))   

 
The user of these and other reference materials must to be cognizant of how to apply the data to 
the RCE.  For example, the cost estimate must reflect the BLM’s cost to have a third-party 
contractor perform the work; owner/operator cost data does not reflect the BLM’s contracting 
cost. 
 
BLM Administrative Costs 
 
The district/field office must ensure the cost of reclamation is estimated as if the BLM were 
hiring a contractor to perform all required reclamation.  This will include costs that the operator 
does not normally encounter.  The BLM reviewer must to pay particular attention to costing 
standards that are based, in part, on the Federal Acquisition Regulations (48 CFR parts 1-53).  
The responsible BLM specialist must coordinate with the state office procurement analyst 
concerning current labor wages, contracting requirements, and advice on various types of 
contracts, contract language, and administration. 
 
This document contains suggested percentages for some of these administrative costs.  Unless 
otherwise noted, these percentages are rules-of-thumb and not specified by regulation or law. 
Figures or percentages, other than those listed below, should be included in a calculation if they 
are explicitly addressed in a Federal-State agreement regarding the financial guarantee and/or are 
required by Federal or State law. 

http://www.wrcc.osmre.gov/
www.cat.com
http://www.rsmeans.com/index.asp
http://www.equipmentwatch.com/
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In reviewing the operator’s RCE, the district/field office may need to determine what 
administrative costs the operator has included with their reclamation O&M costs.  For example, 
operator’s labor cost estimates may include base pay, payroll loading, overhead and profit.  A 
typical dozer operator rate in Idaho, in 2002, was $37.59 to $40.25 per hour.  This rate included 
the base pay plus 14.6 percent payroll loading, 10 percent overhead, and 6 percent profit.  To 
avoid overlooking or double counting any of the identified administrative costs, e.g., contractor 
profit, the operator must document what administrative costs are included in the labor costs or 
other O&M costs.  This may be done by itemizing the cost estimates or by providing the BLM 
with a statement that identifies the specific administrative costs that are included in the estimated 
O&M costs. 
 
Unless otherwise noted, the administrative cost categories identified below should be included in 
the RCE. 
 
Engineering, Design and Construction Plan

 

 – An engineering, design, and construction (ED&C) 
plan provides the details needed for contracting the reclamation construction work.  Where 
appropriate, the RCE should reflect the costs to prepare such a plan.  Should the operator fail to 
reclaim, the BLM may need to undertake a number of tasks including: 

þ Prepare maps and plans to show the extent of required reclamation. 
 

þ Survey of topsoil and growth medium stockpiles to determine amount of material 
available. 

 
þ Sample and analyze waste rock, tails, heap material, surface and ground water, etc. 

 
þ Sample and analyze topsoil and waste piles to determine whether special handling or 

treatment is necessary. 
 

þ Evaluate structures to determine requirements for demolition and removal. 
 

þ Evaluate storm water facilities and process solutions or water impoundments to 
determine if treatment, clean out, or other improvements are necessary. 

 
þ Prepare an environmental analysis or site studies before reclamation may commence. 

 
Not all operations will require a line item for an ED&C plan in the RCE.  Specifically, notice-
level and some other small or uncomplicated operations may not require the BLM to develop 
detailed engineering information. 
 
The actual cost of developing the ED&C plan will depend to a great extent on the specifics, 
including reclamation complexities, of the proposed operation.  The amount or percentage to 
apply should be based on available data within the state.  Absent specific local or state data, the 
BLM should estimate the cost for an ED&C plan, where necessary, as four to eight percent of the 
estimated reclamation operation and maintenance costs, depending on the size of the operation. 
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Contingency

 

 – The contingency allowance is for cost overruns that regularly occur but cannot be 
ascertained when an operation is being reviewed.  Contingency costs generally reflect the level 
of detail and completeness of the cost estimate, as well as the level of uncertainty in the 
assumptions used for the RCE. 

Development of an ED&C plan reduces the amount of operational unforeseen circumstances and 
costs.  However, contingency costs are not intended to account for changes in the scope of the 
operation or unforeseeable or unanticipated events such as earthquakes, labor strikes, or floods.  
An operator may not be required to provide a financial guarantee to address unanticipated events 
or worst-case scenarios. 
 
Where the proposed operation involves a relatively small, uncomplicated reclamation effort, and 
development of an ED&C plan is not anticipated, there may not be a need to include a 
contingency line item in the RCE.  Contingency costs would generally not be required for notice-
level operations. 
 
The RCE should include a contingency allowance for all operations with estimated reclamation 
operation and maintenance costs over $100,000.  Federal and state agencies that routinely 
prepare construction cost estimates apply contingencies, ranging from 3 to 45 percent of the 
O&M costs.  The amount or percentage required should be based on available reclamation or 
construction contract information within your state.  Absent specific local or state data, the BLM 
should calculate the contingency cost, where applicable, as four to ten percent of the estimated 
reclamation operation and maintenance costs, depending on the size of the operation. 
 
Contractor Profit

 

 – Government contracts generally include a line item for prime contractor’s 
profit over and above the estimated reclamation O&M costs.  The operator’s RCE must account 
for prime contractor’s profit. 

The RCE should use state or local contract information to determine the amount or percentage of 
prime contractor's profit.  Where state law specifies an amount or percentage, the BLM should 
use that figure.  Absent specific local or state data, the RCE should estimate contractor profit as 
10 percent of the estimated reclamation O&M costs. 
 
The line item for prime contractor’s profit should not be added where O&M costs already 
include the contractor's profit.  In such cases, the operator’s reclamation operating and 
maintenance estimate must document or itemize the inclusion of the prime contractor’s profit. 
 
Liability Insurance

 

 – The RCE should include the cost of obtaining contractor’s liability 
insurance.  The RCE may contain a separate line item for liability insurance premium, or the 
RCE can itemize the insurance premium in the reclamation operating and maintenance estimate.  
The contractor’s liability insurance premium should be estimated as 1.5 percent of the estimated 
labor costs for the project and included in the RCE. 

  



Attachment 1 - 9 
 

Payment and Performance Bonds – Federal construction contracts exceeding $100,000 require 
payment of premiums for both a performance bond and a payment bond, as required by the 
Miller Act, and must be included in the cost estimate (40 U.S.C. 3131 to 3134).  A set amount 
equal to three percent of the estimated contract cost should be used to calculate the payment of 
premiums for both a performance bond and a payment bond. 
 
BLM Contract Administration – Contract administration costs include the BLM’s labor and 
operations costs for the district/field and state offices to administer the contract.  These costs 
must be included in the RCE.  The amount required to cover the BLM’s contract administration 
costs will depend to a great extent on the specifics, including reclamation complexities, of the 
proposed operation.  Absent available state or local data, estimate the BLM’s contract 
administration and inspection cost for reclamation contracts using 6 to 10 percent of the 
estimated O&M costs, depending on the size and complexity of the proposed operation.  
Generally, the larger the amount of the financial guarantee, the lower the percentage needed for 
contract administration. 
 
Where data is available, the state or district/field office should review their records to determine 
appropriate costs.  Generally, the larger the amount of the financial guarantee the lower the 
percentage needed for contract administration. 
 
BLM Indirect Costs – The BLM’s indirect costs for contract administration must be included in 
the amount of the required financial guarantee.  The indirect cost rate is a fixed 21 percent of the 
estimated BLM contract administration cost; therefore, the indirect costs may range from 1.26 to 
2.1 percent of O&M costs (21 percent of the 6 to 10 percent contract administration costs). 
 
If the BLM is required to administer a reclamation contract under a forfeited financial guarantee, 
these indirect cost funds are to remain within the state where the reclamation work will be done.  
The funds will be available to pay for within-state indirect costs (building rental, telephone, etc.) 
associated with the project and any project support needed from other offices such as the 
National Operations Center contract officers or inspectors. 
 
Federal-State Agreement – If a Federal-State agreement through 43 CFR 3809.200 provides for 
joint administration or deferral of the administration of financial guarantees to the State, the RCE 
may reflect the State’s administrative costs for contracting the required reclamation under certain 
situations.  The Federal-State agreement must specify that the amount of the financial guarantee 
must be calculated based on the completion of both Federal and State reclamation requirements 
as required by 43 CFR 3809.203(d), must be redeemable by the Secretary, and the BLM must 
concur in the approval, release, or forfeiture of a financial guarantee for public lands. 
 
Reclamation Cost Estimating Tools 
 
Summary sheets, checklists, and cost models are available to assist the operator in developing 
and district/field office reviewing the cost estimate.  Individual BLM state offices or district/field 
offices may develop their own tools to support the reclamation cost estimating process. 
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Standardized reclamation cost estimating processes that include standardized unit costs, 
schedules, spreadsheets and models are useful tools that provide simplified, efficient, defensible 
and consistent means of estimating reclamation costs for both Notices and Plans of Operations.  
Where appropriate, state, district, and field offices are encouraged to develop processes based on 
standardized unit costs to facilitate the review and approval of the operator’s RCE.  A process 
that uses standardized costs may be developed, based on local and/or regional costs, to reclaim 
typical activities, features, and facilities (roads, drill pads, drill-holes, trenches, pits, structures, 
site stabilization, revegetation, etc.) for specific kinds of terrain (topography). 
 
Where a standardized reclamation cost estimating process is used, the amount of a financial 
guarantee must be sufficient to meet the requirements of 43 CFR 3809.552(a) and 3809.554(a).  
The assumptions used in developing the cost inputs must be consistent with both state and 
Federal regulations and laws.  Determining consistency with state and Federal regulations and 
laws goes beyond the applicable environmental requirements.  The assumptions used must also 
be consistent with applicable contracting requirements, such as Federal Acquisition Regulations 
(48 CFR parts 1-53).  For example, under Federal contracting the BLM cannot require an 
operator to work double shifts.  As such, the RCE should not be based on the assumption that the 
reclamation contractor will conduct the work using a double shift. 
 
Where a BLM state or district/field office develops a standardized reclamation cost process for 
estimating the amount of the required financial guarantee for Notices or Plans, the standardized 
inputs, schedules, spreadsheets, and models must be reviewed annually to ensure the cost inputs 
remain current. 
 
Periodic Review 

The BLM must provide a periodic review of RCEs for all ongoing operations (43 CFR 
3809.552(b)).  The periodic review by the district/field office ensures the current RCE and the 
amount of the required financial guarantee continue to meet the requirements of 43 CFR 
3809.552(a), 3809.552(c) and 3809.554(a).  If there is a change in the required amount of the 
financial guarantee or the review was conducted at the request of the operator, the district/field 
manager must issue a decision as to the amount of the required financial guarantee.  If the RCE 
does not require an adjustment, i.e., a decision is not issued, the authorized officer will add a 
statement to the case file certifying that the cost estimate(s) and financial guarantee(s) have been 
reviewed in conformance with review periods described below, and the estimate(s) and 
guarantee(s) continue to meet the requirements of the regulations.  Where a financial guarantee is 
deemed to be inadequate, the authorized officer must take action to rectify the situation. 
 
The following establishes the maximum time the BLM may allow to elapse between reviews.  
The BLM has the authority under 43 CFR 3809.552(b) and 3809.553(b) to review the RCE more 
frequently than the schedule listed below at the discretion of the district/field manager.  The 
manager should perform these reviews whenever becoming aware of significant changes to the 
site conditions and should monitor the adequacy of the RCE through the inspection program. 
 
Notices - Reclamation cost estimates for Notice operations must be reviewed at time of extension 
under 43 CFR 3809.333, i.e., every 2 years. 
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Plans of Operations - Reclamation cost estimates for Plans of Operations must be reviewed at 
least every 3 years. 
 
State Requirements - Where the BLM has an agreement under 43 CFR 3809.200 with the State 
that requires a review more frequently than every 2 years for Notices and/or every 3 years for 
Plans of Operations, reviews must be conducted in conformance with that agreement. 
 
Modifications - Where the Notice or Plan of Operations is modified, a review must be conducted 
at the time of modification.  The review will focus on how the modification affects the existing 
RCE on file.  The review need not be for all aspects of the operation.  However, unless the RCE 
for the entire operation is reviewed, the review for the Notice or Plan modification does not 
substitute for the required 2-year review for a Notice or 3-year review for a Plan of Operations, 
as required above. 
 
Phased Coverage - Where the financial guarantee is for a part of the operations, as provided 
under 43 CFR 3809.553, the BLM must review the RCE at least annually.  The district/field 
office review must cover the RCE for each authorized increment of the operation. 
 
Trust Funds - Cost estimates for PRO established under 43 CFR 3809.552(c) must be reviewed 
at least every 3 years.  The district/field office must review, adjust as necessary, the cost 
estimates and other assumptions used in determining the amount of funds needed in the long-
term funding mechanism. 

 
The district/field office must also monitor the growth of all trust funds.  At least once per year, 
the responsible district/field office must review the financial statements to ensure growth of the 
fund is keeping pace with the assumptions used to determine the amount needed in the fund.  The 
funding level in the trust fund may be adjusted annually at the discretion of the district/field 
manager.  However, the funding level must be increased at least every 3 years when the growth 
of the available funds is not keeping pace with the amount needed to address all anticipated 
PRO. 
 
Review Results and Decisions 
 
The district/field manager must issue a decision that establishes the amount of the required 
financial guarantee.  The decision must be provided to the operator following the completion of 
the review of the RCE with a copy provided to the BLM office responsible for adjudication of 
the financial guarantee. 
 
Acceptable Review Results – When the district/field office receives an acceptable RCE or the 
district/field office independently estimates the amount of the reclamation costs, the district/field 
manager must provide the operator with a written decision as to the amount of the required 
financial guarantee.  The decision must state the amount of the financial guarantee to be provided 
($0.50 or more rounded up to the nearest whole dollar and less than $0.50 rounded down to the 
nearest whole dollar), the types of financial instruments that are acceptable to the BLM, and that 
any adversely affected party may appeal the decision on the amount of the required financial 
guarantee under 43 CFR 3809.800 through 3809.809. 
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The decision on the amount of the financial guarantee must make it clear that the line items 
contained in an acceptable RCE are not to be considered spending constraints should a financial 
guarantee be forfeited.  The line items listed are solely for the purpose of arriving at a total 
financial guarantee amount.  This total amount may be spent however the BLM deems necessary 
to implement the reclamation plan. 
 
New and Modified Operations - For a new or modified Notice or Plan, the district/field 
manager’s decision must also state that an operator may not begin operations in any areas not 
covered by the existing financial guarantee without first providing the BLM with an acceptable 
financial guarantee that meets the requirements of 43 CFR 3809.551 thru 3809.572.  No activity 
greater than casual use on lands not covered by the existing financial guarantee is authorized 
until the BLM has accepted and obligated the operator’s financial guarantee. 
 
Ongoing Operations - Following the periodic review for an ongoing operation, the district/field 
manager must notify the operator, with a copy to the BLM office responsible for adjudicating 
financial guarantees, as to the amount of the change in the required financial guarantee.  A 
written decision will be issued any time there is a change in the amount of the required financial 
guarantee as a result of the review or the review was conducted at the request of the operator.  
This requirement applies to financial guarantees under 43 CFR 3809.552(a), 3809.552(c), and 
3809.554(a). 
 
For ongoing operations under an existing Notice and Plan, the decision must state: 1) the amount 
of the required financial guarantee, 2) any change (increase or decrease) in the amount of the 
required financial guarantee, 3) that the operator has 60 days from receipt of the decision to 
submit an acceptable financial guarantee if the amount has increased, and 4) that failure to 
provide an acceptable financial guarantee in the new amount within the specified timeframe will 
result in an enforcement action against the operator for failure to maintain an acceptable financial 
guarantee.  This requirement to ensure the financial guarantee is adequate to cover all operator 
obligations, including post-reclamation requirements, applies to financial guarantees under 43 
CFR 3809552(a), 43 CFR 3809.552(c), and 43 CFR 3809.553. 
 
Extended Notice - For a Notice extension under 43 CFR 3809.333, where the amount of the 
required financial guarantee has increased, the decision must also state: 1) that the Notice is 
conditionally extended subject to meeting the financial guarantee requirements, 2) that failure to 
provide an acceptable financial guarantee within 60 days will result in the Notice expiring 
immediately upon conclusion of the timeframe, and 3) that upon expiration of the Notice, all 
activities, other than reclamation, are unauthorized and must cease.  The Notice expires should 
the operator fail to provide the required financial guarantee within the timeframe. 
 
Unacceptable Review Results – If the district/field office finds the operator has incorrectly 
calculated O&M costs, or finds that the estimate is based on out-of-date cost data that does not 
reflect the actual cost of reclamation, the district/field manager must notify the operator, in 
writing, of its unacceptability, and identify the deficiencies or errors that led to that conclusion.  
The BLM must advise the operator to incorporate the administrative costs outlined above if they 
are not included in the estimate. 
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Where the RCE for a new Notice is not acceptable to the BLM, the Notice will not be considered 
complete as required under 43 CFR 3809.301. 
 
Ongoing Operations - For ongoing operations, where the district/field office lacks the 
information necessary to determine the adequacy of the RCE on file, the district/field manager 
must notify the operator of the deficiencies or errors and include a due date when the information 
or revised RCE must be submitted.  The notification to the operator must include a statement that 
failure to provide the required information within the specified timeframe will result in an 
enforcement action against the operator for failure to maintain an acceptable financial guarantee. 
 
Extended Notice - For Notices to be extended under 43 CFR 3809.333, where the district/field 
office lacks the information necessary to determine the adequacy of the existing RCE, the 
district/field manager must notify the operator that within 30 days from receipt of the notification 
all requested information must be provided to the BLM office.  The Notice will be conditionally 
extended pending district/field office receipt of the required information.  Failure to provide the 
required information within the 30-day period will result in the Notice expiring. 
 
Decrease the Amount – Where the existing amount of the financial guarantee exceeds the 
district/field manager’s determination as to the amount of the required financial guarantee, the 
operator may request the BLM decrease the amount of the required financial guarantee.  Any 
request by the operator for a reduction in the amount of the financial guarantee must be made to 
the BLM office responsible for adjudicating the financial guarantee. 
 
Appeal of Decisions – All decisions relating to the acceptability or unacceptability of a financial 
guarantee are subject to appeal under the provisions of 43 CFR 3809.800.  Any adversely 
affected party may elect to seek a State Director Review (SDR) under 43 CFR 3809.800(a) or 
appeal directly to the Office of Hearings and Appeals (OHA) under 43 CFR 3809.801. 
 
Appeal to OHA of a district/field manager’s decision must be filed in the office that issued the 
decision.  The district/field office then forwards the Notice of Appeal to OHA.  Appeals must be 
filed by the appellant with the office that issued the decision within 30 days of receipt of the 
decision. 
 
Request for an SDR are filed with the office of the state director within 30 days of the 
district/field manager’s decision.  If the review and evaluation of the financial guarantee and/or 
financial instrument was conducted by the state office, a request for state director review under 
43 CFR 3809.806 may not be accepted. 
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TYPICAL SPILLWAY SYSTEM DETAILS

1. CAUSEWAY DRAIN CHANNEL INCREASES IN DEPTH FROM 0 FT TO 5 FT AS IT APPROACHES THE
CAUSEWAY AND DECREASES FROM 5 FT TO 0 FT AS IT APPROACHES THE NORTH POND AT A
LONGITUDINAL SLOPE OF 0%.  TAILINGS ADJACENT TO THE CAUSEWAY WILL BE REMOVED TO ALLOW
WATER TO FLOW THROUGH THE CAUSEWAY ROCKFILL.

2. RIPRAP BEDDING THICKNESS HAS BEEN ESTIMATED.  RIPRAP BEDDING LAYER THICKNESS AND
GRADATION WILL BE SELECTED BASED ON FINAL RIPRAP AND SUBGRADE PROPERTIES.

3. TSF SPILLWAY CHANNEL THROUGH DAM NORTH ABUTMENT PROVIDES RIPRAP PROTECTION TO A DEPTH
OF 8 FEET THROUGHOUT.  TSF SPILLWAY EXIT CHANNEL PROVIDES RIPRAP PROTECTION TO A DEPTH OF
6 FEET THROUGHOUT.  BAFFLE DOWNCHUTE APPROACH PROVIDES RIPRAP PROTECTION TO A DEPTH OF
10 FT THROUGHOUT.  CHANNEL CUT MAY BE DEEPER, UP TO AN ADDITION 50 FT, DEPENDING ON THE
EXISTING GROUND SURFACE AND WILL NOT REQUIRE EROSION PROTECTION

RIPRAP

SPILLWAY DOWNCHUTE BAFFLED APRON  17+87 - 24+57
NOT TO SCALE
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THICKNESS = 36 IN
TYPE BEDDING MATERIAL

THICKNESS = 12 IN
SEE NOTE 2
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FORT KNOX CLOSURE MANAGEMENT PLAN
CLIENT:

JOB:

DATE: PLAN:

DRAWN:

PROJECT:

2903 RN

6.4

CHECKED: ACP

TYPICAL SPILLWAY SYSTEM DETAILS

ENERGY DISSIPATION BASIN
NOT TO SCALE

9
6.4

EXISTING GROUND SURFACE AND WILL NOT REQUIRE EROSION PROTECTION.

4. BAFFLED APRON DIMENSIONS ARE PROVIDED FOR ESTIMATING PURPOSES. FINAL  CONSTRUCTION -LEVEL
DESIGN WILL OPTIMIZE APRON DIMENSIONS FOR CONSTRUCTION EASE AND HYDRAULIC OPERATION.

5. OUTLET DOWNCHUTE HAS A LONGITUDINAL SLOPE ~ 9.0% AND REQUIRES RIPRAP LINING D50 = 18 IN.  THE
ENERGY DISSIPATION BASIN WILL HAVE IDENTICAL EROSION PROTECTION REQUIREMENTS WITH A
LONGITUDINAL SLOPE OF 0%.

FMGI

MARCH 2011

FT KNOX CLOSURE
MANAGEMENT PLAN



CHANNEL 2
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NOT FOR CONSTRUCTION

PLAN VIEW OF WETLAND SYSTEM
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CIC1  and CIC2

Heap Leach

Interceptor Wells
Seepage Sump

TSF North Pool

Pit Rim

Heap  Leach to Pit Rim
(via CIC1 and CIC2)

Lift Station

Future Pit Pumps

CIC1 and CIC2
to Heap Leach

Interceptor Wells
to Seepage Sump

Seepage Sump to
TSF North Pool

Pit Rim to CIC1 and CIC2

TSF N Pool to Pit Rim
via Detox

Detox
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Alaska Pump & Supply, Inc. 
 

This quotation is the sole property of Alaska Pump & Supply, Inc. It is issued to you for your confidential use only. In consideration of this quote, the issued party agrees that 
this quotation shall not be reproduced or copied or disposed of directly or indirectly, or issued for the purpose other than that for which it has been supplied for without 
written permission. Alaska Pump & Supply, Inc reserves the right to refuse to sell all or part of the quotation.  Quote valid for 30 days unless otherwise noted.  

Alaska Pump & Supply, Inc. Terms and Conditions Apply 
 

Item - 4,000 GPM @ 338 Feet of Head 
1 EA Goulds Pump 16RGLC 5 Stage with 416 Stainless Steel Bowl 

Shaft, Cast Iron Epoxy Intermediate Bowl, Ductile Iron Impellers 
(Diameter 10.0625 in), Carbon Steel/Rubber Bearing (Suction), 
450 î×ÕÔß ê×ÐßÕû õ êÜãÔßû òø ÜÍû ô÷òø ä×ÚÓû ÷ñøø èêëû öøËû
316 Stainless Steel Construction Sun Star Type D (water-filled) 
submersible motors to include: 316 Stainless Steel Construction, 
316 Stainless Steel Fasteners and Fittings, Cyanide Duty, with 
200 feet #6AWG 5KV Cable Spliced  

Package Price Per 
Pump and Motor w/ 
200 Feet of Cable 
$101,718.00 EA 
 
Plus Freight 
$4,550.00 

 
FOB: Factory, Full Freight to Seattle 
Drawings: 4-6 Weeks ARO 
Delivery:  18-20 Weeks ARO  

 
Item Ì Retrofit Existing Unit 16RGLC 4 Stage to 5 Stage 4,000 GPM @ 338 Feet of Head 
1 EA Retrofit Existing Units to 5 Stage with new bowl*, new adapter 

Þ×Õ ÷òËû ôóø Horse Power, 3 Phase, 60 hz, 4160 Volt, 1800 RPM, 
öøËû õ÷ò çÓãÛØÚßÔÔ çÓßßÚ ð×ØÔÓÕÒáÓÛ×Ø çÒØ çÓãÕ åype D (water-
filled) submersible motors to include: 316 Stainless Steel 
Construction, 316 Stainless Steel Fasteners and Fittings, Cyanide 
Duty, with 200 feet #6AWG 5KV Cable Spliced (Parts need to 
convert existing 4 stage unit to a 5 stage unit: 1 Each *Ì Rubber 
Bearing; Impeller (Diameter 10.45 in), Taperlock, Intermediate 
Bowl, Hex Screw Cap Adapter and Bowl Shaft Barstock) 
 
Note: Fairbanks Gold can send a Technician to Alaska Pump to 
be trained and we will give them the tooling to be able to rebuild 
the others on-site themselves or for us in the future.  Please 
Advise.  Note any additional parts required to rebuild existing 
units will be as needed, such as bushing, bolts, etc based on wear. 

Package Price Per 
Pump and Motor w/ 
200 Feet of Cable 
$92,808.00 EA 
 
Plus Freight 
$4,550.00 
 
Plus shipping to 
Alaska Pump & 
Labor to refit 
Estimated Labor 
Pump Only 16-18 
hours - $1,600.00 to 
$1,800.00 Plus 
$4,000.00 in new 
Tooling. 

 
FOB: Factory, Full Freight to Seattle 
Drawings: 4-6 Weeks ARO 
Delivery:  18-20 Weeks ARO 
 
Please Note:  See Attachments for the individual items 
 
Regards, 
 
Terry Gorlick 
President 



Closure Cost Estimate
Cost Summary

Project Name: Fort Knox
Project Date: 7/10/2013

Model Version: Version 1.4.1 
File Name: Copy of SRCE_Version_1_4_1_016a.xlsm

A. Earthwork/Recontouring Labor (1) Equipment (2) Materials Total
Exploration $0 $0 $0 $0
Exploration Roads & Drill Pads $235 $618 $0 $853
Roads $0 $0 $0 $0
Well Abandonment $0 $0 $0 $0
Pits $24,320 $98,529 N/A $122,849
Quarries & Borrow Areas $0 $0 $0 $0
Underground Openings $0 $0 $0 $0
Process Ponds $0 $0 $0 $0
Heaps $453,080 $1,859,008 $0 $2,312,088
Waste Rock Dumps $1,173,158 $4,987,517 $0 $6,160,675
Landfills $0 $0 $0 $0
Tailings $0 $0 $0 $0
Foundation & Buildings Areas $612 $1,440 $0 $2,052
Yards, Etc. $95,755 $395,764 $0 $491,519
Drainage & Sediment Control $615,635 $270,890 $0 $886,525
Generic Material Hauling $1,240,924 $4,863,346 $0 $6,104,270
Other User Costs (from Other User sheet) $377,362 $111,934 $36,807 $526,103
Other** -$492,918 -$1,744,048 -$2,236,966

Subtotal $3,488,163 $10,844,998 $36,807 $14,369,968

Mob/Demob if included in Other User sheet $144,065 $205,796 $0 $349,861
Mob/Demob $0
Subtotal "A" $3,632,228 $11,050,794 $36,807 $14,719,829

B. Revegetation/Stabilization Labor (1) Equipment (2) Materials Total
Exploration $0 $0 $0 $0
Exploration Roads & Drill Pads $0 $738 $866 $1,604
Roads $0 $0 $0 $0
Well Abandonment N/A
Pits $0 $0 $0 $0
Quarries & Borrow Areas $0 $0 $0 $0
Underground Openings N/A
Process Ponds $0 $0 $0 $0
Heaps $0 $90,535 $106,214 $196,749
Waste Rock Dumps $0 $168,021 $197,117 $365,138
Landfills $0 $0 $0 $0
Tailings $0 $0 $0 $0
Foundation & Buildings Areas $0 $0 $0 $0
Yards, Etc. $0 $92,641 $97,365 $190,006
Drainage & Sediment Control $0 $3,132 $3,675 $6,807
Generic Material Hauling $0 $124,012 $145,490 $269,502
Other User Costs (from Other User sheet) $0 $0 $0 $0
Other** $0
Subtotal "B" $0 $479,079 $550,727 $1,029,806

C. Detoxification/Water Treatment/Disposal of Wastes** Labor (1) Equipment (2) Materials Total
Process Ponds/Sludge $0
Heaps $0
Dumps (Waste & Landfill)  $0
Tailings  $0
Surplus Water Disposal  $0
Monitoring $0
Miscellaneous $0
Solid Waste - On Site $0 $0 N/A $0
Solid Waste - Off Site $0
Hazardous Materials $0
Hydrocarbon Contaminated Soils $0 $0 $0 $0
Pumping (from Solution Mgmt sheet) $0 $0 N/A $0
Evaporation (from Solution Mgmt sheet) $0 $0 $0 $0
Treatment (from Solution Mgmt sheet) $0 $0 $0 $0
Decontamination (from Solution Mgmt sheet) $0 $0 $0 $0
Other User Costs (from Other User sheet) $6,244,109 $38,739,614 $1,373,179 $46,356,902
Other** $0
Subtotal "C" $6,244,109 $38,739,614 $1,373,179 $46,356,902

Cost Basis: Alaska
Data Cost File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm

Difference between Yellow Pup Earthwork and TSF Cover Placement

10/21/2013
Copyright © 2004 - 2008 
SRCE Software. All Rights Reserved. Page 1 of 2 10/21/2013



Closure Cost Estimate
Cost Summary

Labor (1) Equipment (2) Materials Total
Foundation & Buildings Areas $72,624 $19,002 $0 $91,626
Other Demolition $0 $0 $0 $0
Equipment Removal $502,741 $257,845 $0 $760,585
Fence Removal $9,850 $2,200 $12,050
Fence Installation $0 $0 $0 $0
Culvert Removal $5,335 $1,197 N/A $6,532
Pipe Removal $1,167,190 $58,353 N/A $1,225,543
Powerline Removal $172,335 $172,335
Transformer Removal $26,040 $26,040
Rip-rap, rock lining, gabions $0 $0 $0 $0
Other Misc. Costs $0 $0 $0 $0
Other User Costs (from Other User sheet) $0 $0 $0 $0
Other** $0
Subtotal "D" $1,956,115 $338,597 $0 $2,294,711

Labor (1) Equipment (2) Materials Total
Reclamation Monitoring and Maintenance $0 $0 $0 $0
Ground and Surface Water Monitoring $0 $0 $0 $0
Other User Costs (from Other User sheet) $349,690 $388,005 $1,702,562 $2,440,257
Subtotal "E" $349,690 $388,005 $1,702,562 $2,440,257

F.  Construction Management & Support Labor Equipment (2) Materials Total
Construction Management $0 $0 N/A $0
Construction Support $0 $0 $0 $0
Road Maintenance $145,104 $393,504 $0 $538,608
Other User Costs (from Other User sheet) $0 $0 $0 $0
Other** $0
Subtotal "F" $145,104 $393,504 $0 $538,608

G.  Closure Planning, G&A, Human Resources Include? Total
Closure Planning $1,177,000
General & Administration $0
Human Resources $0
Other User Costs (from Other User sheet) $0 $0 $0 $0
Other** $0
Subtotal "G" $0 $0 $0 $1,177,000

Subtotal Operational & Maintenance Costs Labor (1) Equipment (2) Materials (3) Total
Subtotal A through G $12,327,246 $51,389,593 $3,663,275 $68,557,113

** Other Operator supplied costs - additional documentation required.

Indirect Costs Include? Total
1. Engineering, Design and Construction (ED&C) Plan (7) $2,742,285
2. Contingency (8) $6,855,711
3. Insurance (9) $184,909 $184,909
4. Performance Bond (10) $2,056,713
5. Contractor Profit (11) $10,283,567
6. Contract Administration (12) $5,484,569
7. Government Indirect Cost (13) $0

Subtotal Add-On Costs $27,607,754
Total Indirect Costs as % of Direct Cost 40%

GRAND TOTAL $96,164,867

Administrative Cost Rates (%)

<= <= <= >
1. Engineering, Design and Construction (ED&C) Plan (7) $500,000 $2,500,000 $25,000,000 $25,000,000 Small Plan

Variable Rate 4% 4% 0.04 4% 0%
<= <= <= >

2. Contingency (8) $500,000 $5,000,000 $50,000,000 $50,000,000 Small Plan
Variable Rate 10% 10% 10% 10% 0%

3. Insurance (9) 1.5% of labor costs
4. Bond (10) 3.0% of the O&M costs if O&M costs are >$100,000
5. Contractor Profit (11) 15% of the O&M costs

<= <= <= >
6. Contract Administration (12) $1,000,000 $15,000,000 $25,000,000 $25,000,000

Variable Rate 8% 8% 0.08 8%
0 0% $0

Cost Ranges for Indirect Cost Percentages

E.  Monitoring

D.  Structure, Equipment and Facility Removal, and Misc.

RECLAMATION COST ESTIMATION SUMMARY SHEET FOOTNOTES

10/21/2013
Copyright © 2004 - 2008 
SRCE Software. All Rights Reserved. Page 2 of 2 10/21/2013



Closure Cost Estimate
Other User

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

1 2 3 5 6 7 8 9

Other Cost Items Calculated Elsewhere

Description
(required) ID Code Facility Type Quantity Units

Total
Capital
Cost

Material
Unit
Cost

Labor 
Unit
Cost

Equipment/
Operating 

Unit
Cost Cost Type

Total
Cost Comments

-1 $ $ $ $ (select) $

1 Equipment Mobilization/Demobilization 5.2.1. Equipment Removal 2 Events $0 $0.00 $72,032.47 $96,918.22 Mob/Demob $337,901 See User 1 Tab
2 Closure Monitoring - Water 7.0. Monitoring/Regulatory Re 1 Events $0 $0.00 $232,320.00 $383,872.50 E. Monitoring $616,193 See User 4 Tab
3 Pit Water Treatment 6.4. H2O Treat Sys Constr - A 15 Events $379,917 $0.00 $0.00 $111,972.49 C. Water Management $2,059,504 See User 2 Tab
4 Well Closure 6.11. Site Facilities - Wells 1 Events $0 $36,807.44 $377,362.26 $111,933.78 A. Earthwork $526,103 See User 3 Tab
5 Well Closure  and Heap Leach Puncture - Mob/Demob Fee 6.11. Equipment Removal 1 Events $0 $0.00 $0.00 $11,960.00 Mob/Demob $11,960 See User 3 Tab
6 Water Fees 6.1. Other Water 11 Events $0 $0.00 $0.00 $550.00 C. Water Management $6,050 11 Water Rights - Each have a $50 annual fee. 
7 Spillway Construction 6.2.3. Tailings Impoundments 1 Facility $0 $568,189.64 $1,097,434.29 $213,795.21 C. Water Management $1,879,419 See User 5 Tab
8 Water Management 6.5. Heap Leach 1 Events $425,072 $0.00 $5,146,675.20 $36,840,181.22 C. Water Management $42,411,928 See User 6 Tab
9 Long Term TSF Dam Maintenance and Repair Costs 9.2. Other Facilities 1 Events $0 $1,052,924.57 $0.00 $0.00 E. Monitoring $1,052,925 See User 7 Tab

10 Long Term WSR Dam Maintenance and Repair Costs 9.2. Other Facilities 1 Events $0 $518,830.01 $0.00 $0.00 E. Monitoring $518,830 See User 8 Tab
11 Pit Rim Warning Signage Initial Install 7.1.3 Pit 1 Event $0 $23,012.83 $110,500.00 $0.00 E. Monitoring $133,513 See User 9 Tab
12 Pit Rim Warning Signage In perpetuity 7.1.3 Pit 1 Event $107,794.45 E. Monitoring $107,794 See User 9 Tab
13 Dam Security Gate Install 7.1.3 Other Facilities 1 Event $6,870.00 $4,132.20 E. Monitoring $11,002 See User 10 Tab

$804,989 $2,307,559 $7,115,227 $39,445,349 $49,673,123

Notes: Capital cost is lump sum (i.e. not multiplied by the quantity).
Material, Labor and Equipment/Operating costs are unit costs (i.e. multiplied by the quantity).

10/21/2013
Copyright © 2004 - 2009 
SRCE Software. All Rights Reserved. Page 1 of 1 Other User



Closure Cost Estimate
Closure Planning

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Closure Plan Management
Totals

Technical Studies $1,177,000
Engineering $0
Permitting $0

TOTALS $1,177,000

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Closure Plan Studies and Reporting
Description
(required) ID Code Type

Total
Cost Comments

-1 (select type) $
1 Pit Lake Evaluation  water quality $180,000 Yearly Evaluation
2 Environmental Audit  compliance repor $609,500 Environmental Audit - Required by State every five years 
3 Periodic Dam Safety Inspection - TSF Dam  compliance repor $207,500 Required every 3 years
4 Periodic Dam Safety Inspection - Heap Leach Dam  compliance repor $90,000 Required every 5 years
5 Periodic Dam Safety Inspection - Fresh Water Dam  compliance repor $90,000 Required every 5 years

$1,177,000

Notes: Plan durations based on meeting water quality standards, which is four years plus 10 years of post-closure monitoring.

10/21/2013
Copyright © 2004 - 2009 
SRCE Software. All Rights Reserved. Page 1 of 1 Closure Planning



Closure Cost Estimate
Expl. Roads & Pads

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Exploration Roads & Pads - Cost Summary
Labor Equipment Materials Totals

Grading Costs $0 $0 N/A $0
Cover Placement Cost $0 $0 N/A $0
Ripping/Scarifying Cost $235 $618 N/A $853

Subtotal Earthworks $235 $618 $853
Revegetation Cost $0 $738 $866 $1,604

TOTALS $235 $1,356 $866 $2,457

Color Code Key
User Input - Direct Input Direct Input Maximum grade allowed for dozer: 20 %
User Input - Pull Down List Pull Down Selection Maximum grade allowed for grader: 10 %
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Exploration Roads & Pads - User Input You must fill in ALL green cells and relevant blue cells in this section for each road

Facility Description Physical (1) - MANDATORY User Overrides Growth Media

Description
(required) ID Code

Underlying
Ground 
Slope

Ungraded
Slope

Cut
Slope

Road +
Drill Pad
Length

Road
Width

Number
of Drill 
Pads

Individual
Sump

Volume

Drill 
Pad

Width

Drill 
Pad

Length

Slope
Replacement

Percent

Regrade 
Volume

(if calculated 
elsewhere)

Disturbed Area 
(if calculated 
elsewhere)

Growth
Media

Thickness

Distance to    
Growth Media 

Stockpile

Slope from     
Road to     

Stockpile
-1 % grade _H:1V degrees ft ft cy ft ft % cy acres in ft % grade
1 Pearl Creek Well Access Road 0.0 0.0 0.0 7,160 20.0 5 0 70.0 130 0% 0 0 0.0

Notes:
  1. All Physical parameters must be input even if manual overrides for volume or area are used.
  2. Slope replacement refers to the percentage of cut volumn replaced during regrading.
  3. If Slope from facility to borrow source is >20, downhill travel time may be underestimated due to limitation of uphill travel time curves and downhill speed tables from CAT Handbook (see Productivty Sheet)
  4. Sump volume will be applied to all roads on slopes <20%. On slopes >20% pad width (i.e. cut volume) should be adequate to account for sump volume.

Exploration Roads & Pads - User Input (cont.) You must fill in ALL green cells and relevant blue cells in this section for each road

 Grading Growth Media Revegetation

Description
(required)

Regrade
Material

Condition
Cut Material 

Type
Recontouring 

Equipment Fleet

Additional
Hrs

for Walk-in (1)
Growth Media 
Material Type

Growth Media 
Placement 
Equipment 

Fleet
Maximum
Fleet Size

Additional
Hrs

for Walk-in (1) Seed Mix Mulch Fertilizer
Scarifying/ 
Ripping? Ripping Fleet

(select) (select) (select) (select) (select) (user override) (select) (select) (select) (select) (select)
1 Pearl Creek Well Access Road 1 Clay - Dry Medium Excavat 0.0 User Mix 5 (fromNone Chemical Yes Med Dozer

Notes:
  1. Include one-way hours necessary to walk equipment in from drop-off point to work area
  2. Material Types are used for density correction based on material densities in Caterpillar Performance Handbook material density table
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Closure Cost Estimate
Expl. Roads & Pads

Exploration Roads & Pads - Calculations

Regrading Volume and Footprint Volume

Will not allow dozer for slopes greater than 30% Swell Factor:
For dozer regrading push distance = road width
Assumes dozer push iss uphill
Assumes minimum push distance oof 100 ft

Ripping/Scarifying Calculations

Minimum 1 hr ripping/scarifying time per area
Number oof passes = Final slope length ÷ Grader width
Travel distance = Number oof passes x Road length
Total hours = (Travel distance ÷ Grader productivity) + (Number oof passes x Grader maneuver time)
For dozer regrading assumes push distance = 3 x road width

Revegetation Calculations

Minimum oof 1 acre crew time per area

Inputting Exploration Roads and Drill Pads

Figure 1 - Regrading Volume Calculation
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Closure Cost Estimate
Expl. Roads & Pads

Exploration Roads & Pads - Regrading Costs

Description
(required)

Total
Road

Length

Total
Drill Pad
Length

Regrading 
Volume

Recontouring 
Fleet

Equipment
Productivity

Total 
Equipment 
Hours (1)

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total 
Regrading

Cost
ft ft cy cy/hr hr $ $ $

1 Pearl Creek Well Access Road 6,510 650 $0
6,510 650 $0 $0 $0

(1) Includes walk-in time based on distance and travel speed (see Productivity sheet for speeds)

Exploration Roads & Pads - Growth Media Costs

Description
(required)

Growth 
Media

Volume

Growth 
Media

Replacement
Fleet

Fleet
Productivity

Number of 
Trucks/ 

Scrapers

Total
Fleet

Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total 
Growth
Media
Cost

cy LCY/hr $ $ $
1 Pearl Creek Well Access Road $0 $0 $0

$0 $0 $0

Exploration Roads & Pads - Scarifying/Revegetation Costs

Description
(required)

Surface
Area

Ripping
Hours

Ripping
Labor
Costs

Ripping 
Equipment 

Cost

Total
Ripping
Costs

Revegetation
Labor
Cost

Revegetation
Equipment

Cost

Revgetation
Material

Cost

Total
Revegetation

Cost
acres hrs $ $ $ $ $ $ $

1 Pearl Creek Well Access Road 4.03 3 $235 $618 $853 $0 $738 $866 $1,604
4.03 3 $235 $618 $853 $0 $738 $866 $1,604
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Closure Cost Estimate
Waste Rock Dumps

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Waste Rock Dumps - Cost Summary
Labor Equipment Materials Totals

Grading Costs $563,456 $2,562,887 N/A $3,126,343
Cover Placement Cost $0 $0 N/A $0
Topsoil Placement Cost $563,913 $2,216,346 N/A $2,780,259
Ripping/Scarifying Cost $45,789 $208,284 N/A $254,073

Subtotal Earthworks $1,173,158 $4,987,517 $0 $6,160,675
Revegetation Cost $0 $168,021 $197,117 $365,138

TOTALS $1,173,158 $5,155,538 $197,117 $6,525,813

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Waste Rock Dumps - User Input You must fill in ALL green cells in this section for each dump, lift or dump category

Facility Description Physical - MANDATORY Cover Growth Media

Description
(required) ID Code Type

Underlying
Ground 
Slope

Ungraded 
Slope

Final 
Slope

Final Top 
Slope

Lift (dump) 
Height

Mid-Bench 
Length

Average Flat 
Area Long 
Dimension 

(ripping 
distance)

Final
(Regraded)

Dump
Footprint

Regrade 
Volume (1)

(if calculated 
elsewhere)

Cover   
Thickness 

Slopes

Cover   
Thickness Flat 

Areas

Distance 
from

Cover 
Borrow

Slope 
from 

Dump to 
Cover Borrow

Slope Growth 
Media Thickness

Flat Area 
Growth Media 

Thickness

Distance from  
Growth Media 

Stockpile

Slope from 
Dump to  
Stockpile

-1 % Grade _H:1V _H:1V % Grade ft ft ft acres cy in in ft % grade in in ft % grade

1 Yellow pup 2350 6.9. Waste Rock Du 0.0 1.3 3.0 5.0 50 5,719 1,977 52.00 12.0 12.0 4,183 1.9
2 Yellow pup 2300 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 5,833 3,196 37.00 12.0 12.0 4,183 1.9
3 Yellow pup 2200 6.9. Waste Rock Du 0.0 1.3 3.0 5.0 100 6,511 3,146 50.00 12.0 12.0 3,356 9.5
4 Yellow pup 2100 6.9. Waste Rock Du 0.0 1.3 3.0 5.0 100 9,188 5,135 72.80 12.0 12.0 3,356 9.5
5 Yellow pup 2000 A 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 4,386 2,149 22.90 12.0 12.0 3,356 9.5
6 Yellow pup 2000 B 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 3,107 1,665 20.30 12.0 12.0 3,356 9.5
7 Yellow pup 1950 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 70 1,838 1,047 8.80 12.0 12.0 3,356 9.5
8 Yellow pup 1900 A 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 4,618 2,321 31.60 12.0 12.0 3,356 9.5
9 Yellow pup 1900 B 6.9. Waste Rock Du 0.0 1.3 3.0 5.0 40 2,067 2,143 45.20 12.0 12.0 3,356 9.5
10 Yellow Pup 1800 B 6.9 Waste Rock Du 0.0 1.3 3.0 5.0 40 4,178 2,018 47.20 12.0 12.0 3,356 9.5
11 Yellow pup 1800 A 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 4,449 2,339 30.80 12.0 12.0 3,356 9.5
12 Yellow pup 1780 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 130 3,014 1,622 18.54 12.0 12.0 2,872 0.3
13 Yellow pup 1700 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 4,239 2,159 32.10 12.0 12.0 2,872 0.3
14 Yellow Pup 1650 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 50 795 588 6.00 12.0 12.0 2,872 0.3
15 Yellow pup 1600 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 3,804 4,159 21.60 12.0 12.0 2,872 0.3
16 Barnes Creek 2300 6.9. Waste Rock Du 0.0 1.3 3.0 5.0 50 6,916 3,124 95.50 12.0 12.0 3,553 -1.7
17 Barnes Creek 2050 6.9. Waste Rock Du 0.0 1.3 3.0 5.0 40 1,146 890 9.90 12.0 12.0 3,553 -1.7
18 Barnes Creek 2250 6.9. Waste Rock Du 0.0 1.3 3.0 5.0 50 7,746 3,344 32.70 12.0 12.0 7,684 -6.4
19 Barnes Creek 2000 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 1,840 1,173 19.20 12.0 12.0 3,553 -1.7
20 Barnes Creek 1900 A 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 50 382 479 4.80 12.0 12.0 3,553 -1.7
21 Barnes Creek 1900 B 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 190 942 590 9.70 12.0 12.0 3,553 -1.7
22 Barnes Creek 1900 C 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 80 1,643 493 9.60 12.0 12.0 7,684 -6.4
23 Barnes Creek 2180 6.9. Waste Rock Du 0.0 1.3 3.0 5.0 100 3,003 2,223 55.00 12.0 12.0 7,684 -6.4
24 Barnes Creek 2200 A 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 2,747 1,528 17.00 12.0 12.0 3,553 -1.7
25 Barnes Creek 2200 B 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 1,455 1,422 10.90 12.0 12.0 3,553 -1.7
26 Barnes Creek 2200 C 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 2,920 1,829 17.60 12.0 12.0 3,553 -1.7
27 Barnes Creek 2100 B 6.9. Waste Rock Du 0.0 1.3 3.0 5.0 225 2,484 1,190 30.10 12.0 12.0 7,684 -6.4
28 Barnes Creek 2100 A 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 130 2,186 989 18.50 12.0 12.0 3,553 -1.7
29 Barnes Creek 2100 C 6.9. Waste Rock Du 0.0 1.3 3.0 0.0 100 1,641 1,003 13.60 12.0 12.0 3,553 -1.7

Notes:
  1. All Physical parameters must be input even if manual overrides for volume or area are used.
  2. If Slope from facility to borrow source is >20, downhill travel time may be underestimated due to limitation of uphill travel time curves and downhill speed tables from CAT Handbook (see Productivty Sheet)
Underlying ground slope is 0, because target grading surface is the bench below, which has a zero slope
Dump material is a schist, shale was chosen since it has the closest properties to schist on site
Yellow Pup Regrading - Assume three D10's will be used. Total dozer hours required =3,618. With three dozers, Yellow Pup will take 1,206 hrs
Barnes Creek Regrading - Assume three D10's will be used. Total dozer hours required =3,656. With three dozers, Barnes Creek will take 1,219 hrs
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Closure Cost Estimate
Waste Rock Dumps

Waste Rock Dumps - User Input (cont.) You must fill in ALL green cells and relevant blue cells in this section for each dump, lift orr dump category

Grading Cover Growth Media Revegetation

Description
(required)

Dozing Material
Condition

Dump
Material

Type

Grading
Equipment

Fleet
Slot/Side-by-

Side

Cover
Material

Type

Cover
Placement
Equipment

Fleet

Growth
Media

Material
Type

Growth
Media

Equipment
Fleet

Seed Mix
Slopes

Seed Mix Flat
Areas

Mulch
Slopes

Mulch
Flat Areas

Fertilizer
Slopes

Fertilizer
Flat Areas

Slope Scarify/
Rip?

Flat Area
Scarify/ Rip?

Scarify/ Ripping
Fleet

(select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select)

1 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
2 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
3 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
4 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
5 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
6 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
7 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
8 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
9 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
10 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
11 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
12 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
13 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
14 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
15 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
16 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
17 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
18 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
19 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
20 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
21 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
22 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
23 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
24 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
25 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
26 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
27 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
28 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer
29 1 Shale Large Noo Topsoil Large Truck User Mix 5 (fr User Mix 5 (fromNone None Chemical Chemical Yes Yes Large Dozer

Notes:
1. Material Types are used for density correction based on material densities in Caterpillar Performance Handbook material density table

Waste Rock Dumps - Calculations

Regrading Volume Calculation Final Slope Area and Footprint Area Calculations

Regrading Push Distance Calculation Ripping/Scarifying Calculations

dozing distance: based on 2/3 final cut slope + 2/3 final fill slope (minimum = 50 ft) Minimum 1 hr ripping/scarifying time per dump

Slopes:
Number oof passes = Final slope length ÷ Grader width
Travel distance = Number oof passes x Mid-bench length
Total hours = (Travel distance ÷ Grader productivity) + (Number oof passes x Grader maneuver time)
Minimum 1 hr

Flat Areas:
Flat area width = Final flat area ÷ Average long dimensions
Number oof passes = Flat area width ÷ Grader width
Travel distance = Number oof passes x Average long dimensions
Total hours = (Travel distance ÷ Grader productivity) + (Number oof passes x Grader maneuver time)

Revegetation: Minimum 1 acre revegetation crew time per area

Figure 1 - Regrace Volume Calculation Figure 3 - Final Slope Area and Footprint Area Calculation

ø ÷21 c
3
2 õc

Figure 2 - Dozing Distance Calculation
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Closure Cost Estimate
Waste Rock Dumps

Waste Rock Dumps - Regrading Costs
Productivity = Dozer Productivity x Grade Correction x Density Correction x Operator (0.75) x Material x Visibility x Job Efficiency (0.83) x (Slot/Side-by-Side) x (Altitude Deration)

Description
(required)

Regrading 
Volume

Dozing Distance 
(see above) Regrading Fleet

Uncorrected 
Dozer 

Productivity
Grade 

Correction
Dozing 
Material

Density 
Correction

Side-by-Side 
or 

Slot Dozing
Total Hourly 
Productivity

Total Dozer 
Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total 
Regrading 

Cost
cy ft cy/hr cy/hr hr $ $ $

1 Yellow pup 2350 117,981 82 D10R 1,927 1.6 1.0 1.10 1.0 2,111 56 $4,391 $19,972 $24,363
2 Yellow pup 2300 459,079 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 380 $29,796 $135,527 $165,323
3 Yellow pup 2200 537,037 163 D10R 1,074 1.6 1.0 1.10 1.0 1,177 456 $35,755 $162,632 $198,387
4 Yellow pup 2100 757,840 163 D10R 1,074 1.6 1.0 1.10 1.0 1,177 644 $50,496 $229,683 $280,179
5 Yellow pup 2000 A 345,194 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 286 $22,425 $102,002 $124,427
6 Yellow pup 2000 B 244,532 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 202 $15,839 $72,043 $87,882
7 Yellow pup 1950 70,865 111 D10R 1,489 1.6 1.0 1.10 1.0 1,631 43 $3,372 $15,336 $18,708
8 Yellow pup 1900 A 363,454 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 301 $23,601 $107,352 $130,953
9 Yellow pup 1900 B 27,254 65 D10R 2,347 1.6 1.0 1.10 1.0 2,571 11 $863 $3,923 $4,786
10 Yellow Pup 1800 B 55,088 65 D10R 2,347 1.6 1.0 1.10 1.0 2,571 21 $1,647 $7,490 $9,137
11 Yellow pup 1800 A 350,153 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 290 $22,739 $103,429 $126,168
12 Yellow pup 1780 400,862 206 D10R 880 1.6 1.0 1.10 1.0 964 416 $32,619 $148,366 $180,985
13 Yellow pup 1700 333,625 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 276 $21,641 $98,435 $120,076
14 Yellow Pup 1650 15,635 79 D10R 1,989 1.6 1.0 1.10 1.0 2,179 7 $549 $2,497 $3,046
15 Yellow pup 1600 299,389 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 248 $19,446 $88,449 $107,895
16 Barnes Creek 2300 142,675 82 D10R 1,927 1.6 1.0 1.10 1.0 2,111 68 $5,332 $24,252 $29,584
17 Barnes Creek 2050 15,110 65 D10R 2,347 1.6 1.0 1.10 1.0 2,571 6 $470 $2,140 $2,610
18 Barnes Creek 2250 159,797 82 D10R 1,927 1.6 1.0 1.10 1.0 2,111 76 $5,959 $27,105 $33,064
19 Barnes Creek 2000 144,815 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 120 $9,409 $42,798 $52,207
20 Barnes Creek 1900 A 7,513 79 D10R 1,989 1.6 1.0 1.10 1.0 2,179 3 $235 $1,070 $1,305
21 Barnes Creek 1900 B 267,633 300 D10R 640 1.6 1.0 1.10 1.0 701 382 $29,953 $136,240 $166,193
22 Barnes Creek 1900 C 82,759 126 D10R 1,337 1.6 1.0 1.10 1.0 1,465 56 $4,391 $19,972 $24,363
23 Barnes Creek 2180 247,692 163 D10R 1,074 1.6 1.0 1.10 1.0 1,177 210 $16,466 $74,897 $91,363
24 Barnes Creek 2200 A 216,199 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 179 $14,035 $63,840 $77,875
25 Barnes Creek 2200 B 114,514 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 95 $7,449 $33,882 $41,331
26 Barnes Creek 2200 C 229,815 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 190 $14,898 $67,764 $82,662
27 Barnes Creek 2100 B 1,037,392 367 D10R 539 1.6 1.0 1.10 1.0 591 1,755 $137,610 $625,921 $763,531
28 Barnes Creek 2100 A 290,738 206 D10R 880 1.6 1.0 1.10 1.0 964 302 $23,680 $107,708 $131,388
29 Barnes Creek 2100 C 129,153 158 D10R 1,103 1.6 1.0 1.10 1.0 1,208 107 $8,390 $38,162 $46,552

7,463,793 7,186 $563,456 $2,562,887 $3,126,343

Waste Rock Dumps - Cover and Growth Media Costs
 Cover (lower layer) Growth Media Placement

Description
(required)

Cover
Volume

Cover 
Replacement 

Fleet
Fleet 

Productivity

Number of 
Trucks/ 

Scrapers
Total Fleet 

Hours

Cover 
Labor 
Cost

Cover 
Equipment 

Cost Total Cover Cost
Growth Media 

Volume

Growth Media 
Replacement 

Fleet
Fleet 

Productivity

Number of 
Trucks/ 

Scrapers
Total Fleet 

Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost
Total Topsoiling 

Cost
cy LCY/hr $ $ $ cy BCY/hr $ $ $

1 Yellow pup 2350 $0 $0 $0 85,168 777D/992G 842 2 101 $31,492 $127,582 $159,074
2 Yellow pup 2300 $0 $0 $0 68,260 777D/992G 842 2 81 $25,256 $102,318 $127,574
3 Yellow pup 2200 $0 $0 $0 84,894 777D/992G 1,088 3 78 $30,365 $118,369 $148,734
4 Yellow pup 2100 $0 $0 $0 122,662 777D/992G 1,088 3 113 $43,990 $171,483 $215,473
5 Yellow pup 2000 A $0 $0 $0 51,336 777D/992G 1,088 3 47 $18,297 $71,325 $89,622
6 Yellow pup 2000 B $0 $0 $0 36,365 777D/992G 1,088 3 33 $12,847 $50,079 $62,926
7 Yellow pup 1950 $0 $0 $0 15,052 777D/992G 1,088 3 14 $5,450 $21,246 $26,696
8 Yellow pup 1900 A $0 $0 $0 54,047 777D/992G 1,088 3 50 $19,465 $75,878 $95,343
9 Yellow pup 1900 B $0 $0 $0 73,100 777D/992G 1,088 3 67 $26,082 $101,676 $127,758
10 Yellow Pup 1800 B $0 $0 $0 77,053 777D/992G 1,088 3 71 $27,640 $107,746 $135,386
11 Yellow pup 1800 A $0 $0 $0 52,062 777D/992G 1,088 3 48 $18,686 $72,842 $91,528
12 Yellow pup 1780 $0 $0 $0 45,883 777D/992G 963 2 48 $14,966 $60,633 $75,599
13 Yellow pup 1700 $0 $0 $0 54,450 777D/992G 963 2 57 $17,773 $72,002 $89,775
14 Yellow Pup 1650 $0 $0 $0 9,486 777D/992G 963 2 10 $3,118 $12,632 $15,750
15 Yellow pup 1600 $0 $0 $0 44,528 777D/992G 963 2 46 $14,343 $58,107 $72,450
16 Barnes Creek 2300 $0 $0 $0 155,460 777D/992G 830 2 187 $58,307 $236,217 $294,524
17 Barnes Creek 2050 $0 $0 $0 16,940 777D/992G 830 2 21 $6,548 $26,527 $33,075
18 Barnes Creek 2250 $0 $0 $0 55,693 777D/992G 1,108 5 50 $27,214 $101,314 $128,528
19 Barnes Creek 2000 $0 $0 $0 32,831 777D/992G 830 2 40 $12,472 $50,528 $63,000
20 Barnes Creek 1900 A $0 $0 $0 7,083 777D/992G 830 2 9 $2,806 $11,369 $14,175
21 Barnes Creek 1900 B $0 $0 $0 20,973 777D/992G 830 2 25 $7,795 $31,580 $39,375
22 Barnes Creek 1900 C $0 $0 $0 17,004 777D/992G 1,108 5 15 $8,164 $30,394 $38,558
23 Barnes Creek 2180 $0 $0 $0 90,169 777D/992G 1,108 5 81 $44,086 $164,128 $208,214
24 Barnes Creek 2200 A $0 $0 $0 32,154 777D/992G 830 2 39 $12,160 $49,264 $61,424
25 Barnes Creek 2200 B $0 $0 $0 18,650 777D/992G 830 2 23 $7,171 $29,053 $36,224
26 Barnes Creek 2200 C $0 $0 $0 34,170 777D/992G 830 2 41 $12,784 $51,791 $64,575
27 Barnes Creek 2100 B $0 $0 $0 68,631 777D/992G 1,108 5 62 $33,745 $125,629 $159,374
28 Barnes Creek 2100 A $0 $0 $0 33,283 777D/992G 830 2 40 $12,472 $50,528 $63,000
29 Barnes Creek 2100 C $0 $0 $0 22,426 777D/992G 830 2 27 $8,419 $34,106 $42,525

$0 $0 $0 1,479,813 1,524 $563,913 $2,216,346 $2,780,259
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Closure Cost Estimate
Waste Rock Dumps

Waste Rock Dumps - Scarifying/Revegetation Costs
 

Description
(required)

Slope
Area

Flat
Area

Total
Surface

Area
Final Slope 

Length

Flat Area 
Long 

Dimension

Ripping/ 
Scarifying 

Fleet

Slope 
Scarifying/

Ripping Hours

Flat Area 
Scarifying/

Ripping Hours

Scarifying/
Ripping Labor 

Costs

Scarifying/
Ripping 

Equipment 
Cost

Total 
Scarifying/

Ripping Costs

Revegetation  
Labor        
Cost

Revegetation  
Equipment    

Cost

Revgetation 
Material        

Cost

Total 
Revegetation 

Cost
acres acres acres ft ft hrs hrs $ $ $ $ $ $ $

1 Yellow pup 2350 21.79 31.00 52.79 166 1,977 D10R 14 20 $2,666 $12,126 $14,792 $0 $9,670 $11,345 $21,015
2 Yellow pup 2300 42.31 42.31 316 3,196 D10R 27 $2,117 $9,630 $11,747 $0 $7,750 $9,092 $16,842
3 Yellow pup 2200 49.62 3.00 52.62 332 3,146 D10R 32 2 $2,666 $12,126 $14,792 $0 $9,639 $11,308 $20,947
4 Yellow pup 2100 70.03 6.00 76.03 332 5,135 D10R 45 4 $3,842 $17,476 $21,318 $0 $13,927 $16,339 $30,266
5 Yellow pup 2000 A 31.82 31.82 316 2,149 D10R 20 $1,568 $7,133 $8,701 $0 $5,829 $6,839 $12,668
6 Yellow pup 2000 B 22.54 22.54 316 1,665 D10R 14 $1,098 $4,993 $6,091 $0 $4,129 $4,844 $8,973
7 Yellow pup 1950 9.33 9.33 221 1,047 D10R 6 $470 $2,140 $2,610 $0 $1,709 $2,006 $3,715
8 Yellow pup 1900 A 33.50 33.50 316 2,321 D10R 21 $1,647 $7,490 $9,137 $0 $6,137 $7,200 $13,337
9 Yellow pup 1900 B 6.31 39.00 45.31 133 2,143 D10R 4 25 $2,274 $10,343 $12,617 $0 $8,300 $9,737 $18,037
10 Yellow Pup 1800 B 12.76 35.00 47.76 133 2,018 D10R 8 22 $2,352 $10,700 $13,052 $0 $8,748 $10,265 $19,013
11 Yellow pup 1800 A 32.27 32.27 316 2,339 D10R 20 $1,568 $7,133 $8,701 $0 $5,911 $6,935 $12,846
12 Yellow pup 1780 28.44 28.44 411 1,622 D10R 18 $1,411 $6,420 $7,831 $0 $5,210 $6,112 $11,322
13 Yellow pup 1700 30.75 3.00 33.75 316 2,159 D10R 19 2 $1,647 $7,490 $9,137 $0 $6,183 $7,252 $13,435
14 Yellow Pup 1650 2.88 3.00 5.88 158 588 D10R 2 2 $314 $1,427 $1,741 $0 $1,078 $1,262 $2,340
15 Yellow pup 1600 27.60 27.60 316 4,159 D10R 17 $1,333 $6,063 $7,396 $0 $5,056 $5,931 $10,987
16 Barnes Creek 2300 26.36 70.00 96.36 166 3,124 D10R 17 45 $4,861 $22,112 $26,973 $0 $17,652 $20,708 $38,360
17 Barnes Creek 2050 3.50 7.00 10.50 133 890 D10R 2 4 $470 $2,140 $2,610 $0 $1,923 $2,257 $4,180
18 Barnes Creek 2250 29.52 5.00 34.52 166 3,344 D10R 19 3 $1,725 $7,846 $9,571 $0 $6,323 $7,419 $13,742
19 Barnes Creek 2000 13.35 7.00 20.35 316 1,173 D10R 8 5 $1,019 $4,636 $5,655 $0 $3,727 $4,374 $8,101
20 Barnes Creek 1900 A 1.39 3.00 4.39 158 479 D10R 1 2 $235 $1,070 $1,305 $0 $805 $943 $1,748
21 Barnes Creek 1900 B 13.00 13.00 601 590 D10R 8 $627 $2,853 $3,480 $0 $2,381 $2,793 $5,174
22 Barnes Creek 1900 C 9.54 1.00 10.54 253 493 D10R 6 1 $549 $2,497 $3,046 $0 $1,931 $2,265 $4,196
23 Barnes Creek 2180 22.89 33.00 55.89 332 2,223 D10R 15 21 $2,823 $12,839 $15,662 $0 $10,238 $12,010 $22,248
24 Barnes Creek 2200 A 19.93 19.93 316 1,528 D10R 13 $1,019 $4,636 $5,655 $0 $3,651 $4,283 $7,934
25 Barnes Creek 2200 B 10.56 1.00 11.56 316 1,422 D10R 7 1 $627 $2,853 $3,480 $0 $2,117 $2,484 $4,601
26 Barnes Creek 2200 C 21.18 21.18 316 1,829 D10R 13 $1,019 $4,636 $5,655 $0 $3,880 $4,552 $8,432
27 Barnes Creek 2100 B 42.54 42.54 746 1,190 D10R 27 $2,117 $9,630 $11,747 $0 $7,792 $9,142 $16,934
28 Barnes Creek 2100 A 20.63 20.63 411 989 D10R 13 $1,019 $4,636 $5,655 $0 $3,779 $4,433 $8,212
29 Barnes Creek 2100 C 11.90 2.00 13.90 316 1,003 D10R 8 1 $706 $3,210 $3,916 $0 $2,546 $2,987 $5,533

668.24 249.00 917.24 424 160 $45,789 $208,284 $254,073 $0 $168,021 $197,117 $365,138

Notes: 1) Minimum total ripping hours = 1 (i.e. If total ripping hrs (slope + flat) < 1, then one hour of fleet time is assumed, regardless of acres shown in in scarifying table.)
2) Assumes 50min/hr equipment availability
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Closure Cost Estimate
Heap Leach

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Heap Leach Pads - Cost Summary
Labor Equipment Materials Totals

Drain Installation $0 $0 $0 $0
Grading Costs $94,877 $431,546 N/A $526,423
Cover Placement Cost $0 $0 N/A $0
Topsoil Placement Cost $333,424 $1,314,759 N/A $1,648,183
Ripping/Scarifying Cost $24,779 $112,703 N/A $137,482

Subtotal Earthworks $453,080 $1,859,008 $0 $2,312,088
Revegetation Cost $0 $90,535 $106,214 $196,749

TOTALS $453,080 $1,949,543 $106,214 $2,508,837

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Heap Leach Pads - User Input You must fill in ALL green cells and relevant blue cells in this section for each heap, lift or heap category
Facility Description Physical (1) - MANDATORY Cover Growth Media

Description
(required) ID Code Type

Underlying
Ground 
Slope Ungraded Slope Final Slope

Final Top 
Slope

Lift (heap) 
Height

Mid-Bench 
Length

Average Flat 
Area Long 
Dimension 

(ripping 
distance)

Final
(Regraded)

Heap
Footprint

Regrade Volume
(if calculated 
elsewhere)

Cover    
Thickness 

Slopes

Cover  
Thickness 

Flat 
Areas

Distance 
from

Cover 
Borrow

Slope 
from 

Heap to 
Cover Borrow

Slope Growth 
Media 

Thickness

Flat Area 
Growth Media 

Thickness

Distance from 
Growth 
Material 

Stockpile

Slope 
from 

Heap to 
Stockpile

-1 % grade _H:1V _H:1V % grade ft ft ft acres cy in in ft % grade in in ft % grade

1 Heap Leach 1750 6.5. Heap Leach 0.0 1.3 3.0 0.0 40 1992 1123 12.10 12.0 12.0 3,415 -11.7
2 Heap Leach 1800 6.5. Heap Leach 0.0 1.3 3.0 0.0 40 2442 1469 10.10 12.0 12.0 3,415 -11.7
3 Heap Leach 1850 A 6.5. Heap Leach 0.0 1.3 3.0 0.0 40 699 410.5 2.30 12.0 12.0 3,415 -11.7
4 Heap Leach 1850 B 6.5. Heap Leach 0.0 1.3 3.0 0.0 40 2369 1342 14.60 12.0 12.0 3,415 -11.7
5 Heap Leach 1900 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 1600 884 4.90 12.0 12.0 3,415 -11.7
6 Heap Leach 1950 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 2984 1548 12.10 12.0 12.0 3,415 -11.7
7 Heap Leach 2000 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 3827 1979 15.30 12.0 12.0 3,415 -11.7
8 Heap Leach 2050 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 3935 2098 15.90 12.0 12.0 3,415 -11.7
9 Heap Leach 2100 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 4534 2216 18.00 12.0 12.0 3,415 -11.7
10 Heap Leach 2150 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 4351 2472 19.00 12.0 12.0 3,415 -11.7
11 Heap Leach 2200 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 6153 3198 25.00 12.0 12.0 3,415 -11.7
12 Heap Leach 2250 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 6759 3389 27.00 12.0 12.0 3,415 -11.7
13 Heap Leach 2300 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 7361 3916 28.50 12.0 12.0 3,415 -11.7
14 Heap Leach 2350 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 7974 3798 30.20 12.0 12.0 3,415 -11.7
15 Heap Leach 2400 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 8297 4053 32.70 12.0 12.0 3,415 -11.7
16 Heap Leach 2450 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 7831 3709 29.80 12.0 12.0 3,415 -11.7
17 Heap Leach 2500 6.5. Heap Leach 0.0 1.3 3.0 0.0 50 3285 3810 31.80 12.0 12.0 3,415 -11.7
18 Heap Leach 2550 6.5. Heap Leach 0.0 1.3 3.0 5.0 50 8068 3565 30.70 12.0 12.0 2,132 -11.3
19 Heap Leach 2600 6.5. Heap Leach 0.0 1.3 3.0 5.0 50 9350 3952 35.70 12.0 12.0 2,132 -11.3
20 Heap Leach 2650 6.5. Heap Leach 0.0 1.3 3.0 5.0 50 7503 4071 79.60 12.0 12.0 2,132 -11.3

Notes:
  1. All Physical parameters must be input even if manual overrides for volume or area are used.
  2. If Slope from facility to borrow source is >20, downhill travel time may be underestimated due to limitation of uphill travel time curves and downhill speed tables from CAT Handbook (see Productivty Sheet)
Heap Leach Regrading - Assume two D10's will be used. Total dozer hours required =1,210. With two dozers, Barnes Creek will take 605 hrs
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Closure Cost Estimate
Heap Leach

Heap Leach Pads - User Input (cont.) You must fill in ALL green cells and relevant blue cells in this section for each heap, lift or heap category
 Grading Cover Growth Media Revegetation

Description
(required)

Dozing
Material

Condition

Heap
Material

Type

Grading
Equipment

Fleet
Slot/

Side-by-Side

Cover 
Material

Type

Cover
Placement
Equipment

Fleet

Growth 
Media

Material
Type

Growth 
Media

Equipment
Fleet

Seed Mix   
Slopes

Seed Mix     Flat 
Areas

Mulch          
Slopes

Mulch 
Flat Areas

Fertilizer     
Slopes

Fertilizer
Flat Areas

Slope
Scarify/ Rip?

Flat Area 
Scarify/ Rip?

Scarifying/
Ripping

Fleet
(select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select)

1 Heap Leach 1750 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
2 Heap Leach 1800 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
3 Heap Leach 1850 A 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
4 Heap Leach 1850 B 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
5 Heap Leach 1900 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
6 Heap Leach 1950 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
7 Heap Leach 2000 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
8 Heap Leach 2050 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
9 Heap Leach 2100 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
10 Heap Leach 2150 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
11 Heap Leach 2200 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
12 Heap Leach 2250 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
13 Heap Leach 2300 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
14 Heap Leach 2350 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
15 Heap Leach 2400 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
16 Heap Leach 2450 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
17 Heap Leach 2500 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
18 Heap Leach 2550 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
19 Heap Leach 2600 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer
20 Heap Leach 2650 1 Granite - broken Large No Topsoil Large Truck User Mix 5 (froUser Mix 5 (from None None Chemical Chemical Yes Yes Large Dozer

Notes:
1. Material Types are used for density correction based on material densities in Caterpillar Performance Handbook material density table

Heap Leach Pads - User Input (cont.)
 Solution Collection Ditch Fill Piping

Description
(required)

Collection 
Ditch

Length
Collection Ditch

Top Width
Collection Ditch

Depth

Volume
(if calculated 
elsewhere)

Distance 
from

Borrow

Slope 
to 

Borrow

Drain
Rock

Equipment
Fleet

Solid
Pipe

Length

Solid
Pipe
Type

Drainage
Pipe

Length

Drainage
Pipe
Type

ft ft ft cy ft % grade (select) ft (select) ft (select)

1 Heap Leach 1750   
2 Heap Leach 1800   
3 Heap Leach 1850 A   
4 Heap Leach 1850 B   
5 Heap Leach 1900   
6 Heap Leach 1950   
7 Heap Leach 2000   
8 Heap Leach 2050   
9 Heap Leach 2100   
10 Heap Leach 2150   
11 Heap Leach 2200   
12 Heap Leach 2250   
13 Heap Leach 2300   
14 Heap Leach 2350   
15 Heap Leach 2400   
16 Heap Leach 2450   
17 Heap Leach 2500   
18 Heap Leach 2550   
19 Heap Leach 2600   
20 Heap Leach 2650   

Notes:
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Closure Cost Estimate
Heap Leach

Heap Leach Pads - Calculations

Regrading Volume Calculation Final Slope Area and Footprint Area Calculations

Solution Collection Ditch Calculations
Regrading Push Distance Calculation

Use when existing heap material is not suitable drain rock
dozing distance: based on 2/3 final cut slope + 2/3 final fill slope (minimum = 500 ft) Assume to bee constructed in existing solution channels

Assume 2H:1V ditch sideslopes
Drain rock assumed to bee Gravel - Dry atat 2,550 lb/cy (1,510 kg/m3) from CAT Handbook 35th Ed.

Ripping/Scarifying Calculations

Minimum 1 hrr ripping/scarifying per area

Slopes:
Number ofof passes = Final slope length ÷ Grader width
Travel distance = Number ofof passes x Mid-bench length
Total hours = (Travel distance ÷ Grader productivity) + (Number ofof passes x Grader maneuver time)

Flat Areas:
Flat area width = Final flat area ÷ Average long dimensions
Number ofof passes = Flat area width ÷ Grader width
Travel distance = Number ofof passes x Average long dimensions
Total hours = (Travel distance ÷ Grader productivity) + (Number ofof passes x Grader maneuver time)

Revegetation: Minimum 1 acre revegetation crew time per area

Heap Leach Pad - Drainage Channel Fill & Drainage Pipe Installation
Drain Rock Placement Drainpipe Installation

Description
(required)

Drain Rock
Volume

Drain
Rock
Fleet

Fleet
Productivity

Number ofof
Trucks/

Scrapers

Total
Fleet

Hours

Drainage
Labor
Cost

Drainage
Equipment

Cost

Total
Drainage

Cost

Piping
Crew
Hours

Piping
Labor
Cost

Piping
Equipment

Cost

Piping
Material

Cost

Total
Pipe

Installation
Cost

cycy LCY/hr hrs $ $ $ hrs $ $ $ $

1
2
3
4
5
6
7
8
9
100
11
122
133
144
155
166
177
188
199
200

Figure 1 - Regrading Volume

Figure 3 - Final Slope Area and Footprint Area Calculation

ø ÷21 c
3
2 õc

Figure 2 - Dozing Distance Calculation
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Closure Cost Estimate
Heap Leach

Heap Leach Pad - Regrading Costs
Productivity = Dozer Productivity x Grade Correction x Density Correction x Operator (0.75) x Material x Visibility x Job Efficiency (0.83) x (Slot/Side-by-Side) x (Altitude Deration)

Description
(required)

Regrading 
Volume

Dozing 
Distance 

(see above) Regrading Fleet

Uncorrected 
Dozer 

Productivity
Grade

Correction
Dozing 
Material

Density 
Correction

Side-by-Side 
or 

Slot Dozing

Total 
Hourly 

Productivity

Total 
Dozer 
Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost
Total Regrading 

Cost
cy ft cy/hr cy/hr hr $ $ $

1 Heap Leach 1750 25,084 63 D10R 2,410 1.6 1.0 0.82 1.0 1,968 13 $1,019 $4,636 $5,655
2 Heap Leach 1800 30,751 63 D10R 2,410 1.6 1.0 0.82 1.0 1,968 16 $1,255 $5,706 $6,961
3 Heap Leach 1850 A 8,802 63 D10R 2,410 1.6 1.0 0.82 1.0 1,968 4 $314 $1,427 $1,741
4 Heap Leach 1850 B 29,832 63 D10R 2,410 1.6 1.0 0.82 1.0 1,968 15 $1,176 $5,350 $6,526
5 Heap Leach 1900 31,467 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 19 $1,490 $6,776 $8,266
6 Heap Leach 1950 58,685 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 36 $2,823 $12,839 $15,662
7 Heap Leach 2000 75,264 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 46 $3,607 $16,406 $20,013
8 Heap Leach 2050 77,388 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 48 $3,764 $17,119 $20,883
9 Heap Leach 2100 89,169 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 55 $4,313 $19,616 $23,929
10 Heap Leach 2150 85,570 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 53 $4,156 $18,902 $23,058
11 Heap Leach 2200 121,009 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 75 $5,881 $26,749 $32,630
12 Heap Leach 2250 132,927 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 82 $6,430 $29,245 $35,675
13 Heap Leach 2300 144,766 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 89 $6,978 $31,742 $38,720
14 Heap Leach 2350 156,822 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 97 $7,606 $34,595 $42,201
15 Heap Leach 2400 163,174 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 100 $7,841 $35,665 $43,506
16 Heap Leach 2450 154,010 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 95 $7,449 $33,882 $41,331
17 Heap Leach 2500 64,605 79 D10R 1,989 1.6 1.0 0.82 1.0 1,624 40 $3,136 $14,266 $17,402
18 Heap Leach 2550 166,440 82 D10R 1,927 1.6 1.0 0.82 1.0 1,574 106 $8,311 $37,805 $46,116
19 Heap Leach 2600 192,887 82 D10R 1,927 1.6 1.0 0.82 1.0 1,574 123 $9,644 $43,868 $53,512
20 Heap Leach 2650 154,784 82 D10R 1,927 1.6 1.0 0.82 1.0 1,574 98 $7,684 $34,952 $42,636

1,963,436 1,210 $94,877 $431,546 $526,423

Heap Leach Pad - Cover and Growth Media Costs
 Cover (lower layer) Growth Media Placement

Description
(required)

Cover
Volume

Cover 
Replacement 

Fleet
Fleet 

Productivity

Number of 
Trucks/ 

Scrapers
Total Fleet 

Hours

Cover 
Labor 
Cost

Cover 
Equipment 

Cost
Total Cover 

Cost
Growth Media 

Volume

Growth Media 
Replacement 

Fleet
Fleet 

Productivity

Number of 
Trucks/ 

Scrapers
Total Fleet 

Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost
Total Topsoiling 

Cost
cy LCY/hr $ $ $ cy BCY/hr $ $ $

1 Heap Leach 1750 0 Cover Material! $0 $0 $0 20,038 777D/992G 919 3 22 $8,564 $33,386 $41,950
2 Heap Leach 1800 0 Cover Material! $0 $0 $0 16,928 777D/992G 919 3 18 $7,007 $27,316 $34,323
3 Heap Leach 1850 A 0 Cover Material! $0 $0 $0 3,892 777D/992G 919 3 5 $1,946 $7,588 $9,534
4 Heap Leach 1850 B 0 Cover Material! $0 $0 $0 24,169 777D/992G 919 3 26 $10,122 $39,456 $49,578
5 Heap Leach 1900 0 Cover Material! $0 $0 $0 9,363 777D/992G 919 3 10 $3,893 $15,176 $19,069
6 Heap Leach 1950 0 Cover Material! $0 $0 $0 20,406 777D/992G 919 3 22 $8,564 $33,386 $41,950
7 Heap Leach 2000 0 Cover Material! $0 $0 $0 25,818 777D/992G 919 3 28 $10,900 $42,491 $53,391
8 Heap Leach 2050 0 Cover Material! $0 $0 $0 26,818 777D/992G 919 3 29 $11,289 $44,009 $55,298
9 Heap Leach 2100 0 Cover Material! $0 $0 $0 30,383 777D/992G 919 3 33 $12,847 $50,079 $62,926
10 Heap Leach 2150 0 Cover Material! $0 $0 $0 31,942 777D/992G 919 3 35 $13,625 $53,114 $66,739
11 Heap Leach 2200 0 Cover Material! $0 $0 $0 42,156 777D/992G 919 3 46 $17,907 $69,807 $87,714
12 Heap Leach 2250 0 Cover Material! $0 $0 $0 45,563 777D/992G 919 3 50 $19,465 $75,878 $95,343
13 Heap Leach 2300 0 Cover Material! $0 $0 $0 48,161 777D/992G 919 3 53 $20,632 $80,430 $101,062
14 Heap Leach 2350 0 Cover Material! $0 $0 $0 51,086 777D/992G 919 3 56 $21,800 $84,983 $106,783
15 Heap Leach 2400 0 Cover Material! $0 $0 $0 55,215 777D/992G 919 3 60 $23,357 $91,053 $114,410
16 Heap Leach 2450 0 Cover Material! $0 $0 $0 50,398 777D/992G 919 3 55 $21,411 $83,465 $104,876
17 Heap Leach 2500 0 Cover Material! $0 $0 $0 52,277 777D/992G 919 3 57 $22,190 $86,500 $108,690
18 Heap Leach 2550 0 Cover Material! $0 $0 $0 51,920 777D/992G 775 2 67 $20,891 $84,634 $105,525
19 Heap Leach 2600 0 Cover Material! $0 $0 $0 60,366 777D/992G 775 2 78 $24,320 $98,529 $122,849
20 Heap Leach 2650 0 Cover Material! $0 $0 $0 130,645 777D/992G 775 2 169 $52,694 $213,479 $266,173

$0 $0 $0 797,544 919 $333,424 $1,314,759 $1,648,183

Heap Leach Pad - Scarifying/Revegetation Costs
 

Description
(required)

Slope
Area

Flat
Area

Total
Surface

Area

Final
Slope

Length

Flat Area
Long

Dimension

Ripping/ 
Scarifying 

Fleet

Slope
Scarifying/

Ripping
Hours

Flat Area
Scarifying/

Ripping
Hours

Scarifying/
Ripping
Labor
Costs

Scarifying/
Ripping 

Equipment 
Cost

Total
Scarifying/

Ripping
Costs

Revegetation
Labor
Cost

Revegetation
Equipment

Cost

Revgetation
Material

Cost

Total
Revegetation

Cost
acres acres acres ft ft hrs hrs $ $ $ $ $ $ $

1 Heap Leach 1750 5.76 6.70 12.46 126 1,123 D10R 4 4 $627 $2,853 $3,480 $0 $2,282 $2,678 $4,960
2 Heap Leach 1800 7.06 3.40 10.46 126 1,469 D10R 5 2 $549 $2,497 $3,046 $0 $1,916 $2,249 $4,165
3 Heap Leach 1850 A 2.02 0.40 2.42 126 411 D10R 1 0 $78 $357 $435 $0 $443 $520 $963
4 Heap Leach 1850 B 6.85 8.10 14.95 126 1,342 D10R 5 5 $784 $3,567 $4,351 $0 $2,739 $3,213 $5,952
5 Heap Leach 1900 5.80 0.10 5.90 158 884 D10R 4 0 $314 $1,427 $1,741 $0 $1,080 $1,267 $2,347
6 Heap Leach 1950 10.82 1.80 12.62 158 1,548 D10R 7 1 $627 $2,853 $3,480 $0 $2,312 $2,712 $5,024
7 Heap Leach 2000 13.88 2.10 15.98 158 1,979 D10R 9 2 $863 $3,923 $4,786 $0 $2,928 $3,434 $6,362
8 Heap Leach 2050 14.27 2.30 16.57 158 2,098 D10R 9 2 $863 $3,923 $4,786 $0 $3,035 $3,561 $6,596
9 Heap Leach 2100 16.45 2.40 18.85 158 2,216 D10R 10 2 $941 $4,280 $5,221 $0 $3,453 $4,051 $7,504
10 Heap Leach 2150 15.78 4.00 19.78 158 2,472 D10R 10 2 $941 $4,280 $5,221 $0 $3,624 $4,251 $7,875
11 Heap Leach 2200 22.32 3.80 26.12 158 3,198 D10R 14 2 $1,255 $5,706 $6,961 $0 $4,785 $5,614 $10,399
12 Heap Leach 2250 24.52 3.70 28.22 158 3,389 D10R 15 3 $1,411 $6,420 $7,831 $0 $5,170 $6,064 $11,234
13 Heap Leach 2300 26.70 3.20 29.90 158 3,916 D10R 17 2 $1,490 $6,776 $8,266 $0 $5,477 $6,426 $11,903
14 Heap Leach 2350 28.92 2.70 31.62 158 3,798 D10R 18 1 $1,490 $6,776 $8,266 $0 $5,793 $6,796 $12,589
15 Heap Leach 2400 30.09 4.10 34.19 158 4,053 D10R 19 2 $1,647 $7,490 $9,137 $0 $6,263 $7,347 $13,610
16 Heap Leach 2450 28.40 2.80 31.20 158 3,709 D10R 18 2 $1,568 $7,133 $8,701 $0 $5,715 $6,706 $12,421
17 Heap Leach 2500 11.92 20.50 32.42 158 3,810 D10R 8 13 $1,647 $7,490 $9,137 $0 $5,938 $6,967 $12,905
18 Heap Leach 2550 30.75 1.40 32.15 166 3,565 D10R 20 1 $1,647 $7,490 $9,137 $0 $5,889 $6,909 $12,798
19 Heap Leach 2600 35.63 1.80 37.43 166 3,952 D10R 23 2 $1,960 $8,916 $10,876 $0 $6,857 $8,044 $14,901
20 Heap Leach 2650 28.59 52.40 80.99 166 4,071 D10R 19 33 $4,077 $18,546 $22,623 $0 $14,836 $17,405 $32,241

366.53 127.70 494.23 235 81 $24,779 $112,703 $137,482 $0 $90,535 $106,214 $196,749

1) Minimum total ripping hours = 1 (i.e. If total ripping hrs (slope + flat) < 1, then one hour of fleet time is assumed, regardless of acres shown in in scarifying table.)
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Closure Cost Estimate
Pits

Project Name: Fort Knox - Reclamation Plan
Date ofof Submittal: 7/10/2013
File Name: Copy ofof SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1
Cost Data: User Data
Cost Data File: Copy ofof Cost data for SRCE model - RCP July 2013 with 400 percent indirects.xlsm
Cost Estimate Type: Surety Cost Basis: Alaska

Pits - Cost Summary
Labor Equipment Materials Totals

Safety Berm Construction Cost
Safety Berm Revegetation Cost

TOTALS

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value

Pits - User Input

Facility Description Pit Berms Berm Construction
Excavate
or Doze Hauling (if selected method) Revegetation

Description
(required) IDD Code Type

Berm
(or Highwall)

Length
Berm

Height

Berm
Base
Width

Berm
Sideslope

Angle

Volume
(if calculated
elsewhere)

Construction
Method

Berm
Material Type

Berm
Construction
Equipment

Fleet

Berm
Hauling

Fleet

Distance
too

Borrow
Source

Slope
too

Borrow
Source

Maximum
Fleet Size Seed Mix Mulch Fertilizer

-1 ftt ftt ftt _H:1V cycy (select) (select) (select) (select) ftt % grade (user override) (select) (select) (select)
1 Pit Berm Pit 19,721.0 8.0 22.0 1.3 Haul & Place Shale Large Large Truck 4,000 0.0 None None None

Notes:
1. All Physical parameters must bee input even ifif manual overrides for volume orr area are used.
2. Iff Slope from facility too borrow source isis >20, downhill travel time may bee underestimated due too limitation ofof uphill travel time curves and downhill speed tables from CAT Handbook (see Productivty Sheet)
3. Material Types are used for density correction based onn material densities inn Caterpillar Performance Handbook material density table

Pits - Calculations

Safety Berm Volume Calculation

Dozer productivity assumes push distance of:
feet

Dozer:
Length x (Berm Base Width + Dozer Push Distance) - accounts for disturbance created inn borrow area

Excavator:
Length x (Berm Base Width + (2 x Excavator Track Width) - accounts for disturbance created inn borrow area

Haul & Place:
Length x Berm Base Width - ifif necessary use Yards sheet too account for disturbance created inn borrow area

Revegetation Calculations

Minimum 1 acre revegetation crew time per area

ø ÷ hba
l

õ
2
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Closure Cost Estimate
Pits

Pits - Safety Berm Construction Costs
 Safety Berm

Description
(required)

Safety 
Berm 

Volume
Selected

Fleet
Number of 

Trucks/ Scrapers

Corrected
Fleet

Productivity
Total 
Hours

Safety 
Berm 
Labor 
Cost

Safety
 Berm 

Equipment 
Cost

Total 
Safety 
Berm 
Cost

cy cy/hr $ $ $
1 Pit Berm 67,782 777D/992G 2 868 78 $24,320 $98,529 $122,849

67,782 78 $24,320 $98,529 $122,849

Pits - Safety Berms - Revegetation Costs
 

Description
(required) Flat Area

Revegetation    
Labor           
Cost

Revegetation    
Equipment      

Cost

Revgetation 
Material        

Cost

Total 
Revegetation 

Cost
acres $ $ $ $

1 Pit Berm 9.96 $0 $0 $0 $0
9.96 $0 $0 $0 $0
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Closure Cost Estimate
Haul Material

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Generic Material Hauling - Cost Summary
Labor Equipment Materials Totals

Hauling/Crush/Screen/Compact $778,097 $3,041,184 N/A $3,819,281
Cover Placement Cost $0 $0 N/A $0
Topsoil Placement Cost $435,227 $1,696,621 N/A $2,131,848
Ripping/Scarifying Cost $27,600 $125,541 N/A $153,141

Subtotal Earthworks $1,240,924 $4,863,346 $0 $6,104,270
Revegetation Cost $0 $124,012 $145,490 $269,502

TOTALS $1,240,924 $4,987,358 $145,490 $6,373,772

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Generic Material Hauling - User Input
Facility Description Physical Hauled Material Crushing & Screening Cover Growth Media

Description
(required) ID Code Type

Final
Surface

Area

Average
Ripping
Distance

Material
Volume

Required

Distance 
from

Borrow
Source (1)

Slope 
to 

Borrow
Source

Crush
Material

Screen
Material

Loss to 
Crushing/
Screening

Distance 
to

Placement
Location  (2)

Slope 
to 

Placement
Cover 

Thickness

Distance 
to

Cover 
Borrow

Slope 
to 

Borrow
Growth Media 

Thickness

Distance to 
Growth Material 

Stockpile

Slope 
to 

Stockpile
-1 acres ft cy ft % grade % ft % grade in ft % grade in ft % grade
1 Yellow Pup  to TSF - Upland Waste Rock Placement 6.2.2 Tailings Impou 623.00 10,116 2,010,172 5,835 5.5 12 7,277 4.3
2 Yellow Pup  to TSF  North -Wetland Waste Rock Placement 6.2.2 Tailings Impou 25.00 3,297 80,665 2,290 5.2 12 4,606 -5.2
3 Yellow Pup  to TSF South -Wetland Waste Rock Placement 6.2.2 Tailings Impou 29.00 3,813 93,571 1,370 4.4 12 5,750 -4.2

Notes: 
  1. Input distance to crusher if material to be crushed
  2. Input distance from crusher to placement if material to be crushed
  3. If Slope from facility to borrow source is >20, downhill travel time may be underestimated due to limitation of uphill travel time curves and downhill speed tables from CAT Handbook (see Productivty Sheet)
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Closure Cost Estimate
Haul Material

Generic Material Hauling - User Input (cont.)
 Hauling Material Cover Growth Media Revegetation

Description
(required)

Haul 
Material Type

Material
Hauling

Fleet

Each
Fleet Size
(from/to 
crusher)

Compact
After 

Placement?
Cover 

Material Type

Cover 
Placement 
Equipment 

Fleet
Maximum
Fleet Size

Growth 
Media

Material
Type

Growth Media  
Equipment 

Fleet
Maximum
Fleet Size

Seed 
Mix

Mulch
Type

Fertilizer
Type

Scarify/ 
Rip?

Scarifying/
Ripping Fleet

(select) (select) (user override) (select) (select) (user override) (select) (select) (user override) (select) (select) (select) (select) (select)
1 Yellow Pup  to TSF - Upland Waste Rock Placement Shale Large Truck No Topsoil Large Truck User Mix 5 (froNone Chemical Yes Large Dozer
2 Yellow Pup  to TSF  North -Wetland Waste Rock PlacementShale Large Truck No Topsoil Large Truck User Mix 5 (froNone Chemical Yes Large Dozer
3 Yellow Pup  to TSF South -Wetland Waste Rock PlacementShale Large Truck No Topsoil Large Truck User Mix 5 (froNone Chemical Yes Large Dozer

Notes:
1. Material Types are used for density correction based on material densities in Caterpillar Performance Handbook material density table

Generic Material Hauling - Load, Haul, Place and Grade
 Material Haulage Crush and/or Compact

Description
(required)

Material
Volume

to Crusher

Final
Material
Volume

Material 
Haulage 

Fleet
Fleet 

Productivity

Number of 
Trucks/ 

Scrapers
Total Fleet 

Hours

Hauling 
Labor 
Cost

Hauling 
Equipment 

Cost

Total 
Crush/
Screen
Cost

Compact 
Labor 
Cost

Compact 
Equipment 

Cost

Total 
Load/Haul/

Place 
Cost

cy cy LCY/hr $ $ $ $ $ $
1 Yellow Pup  to TSF - Upland Waste Rock Placement 2,010,172 2,010,172 777D/992G 1,078 3 1,865 $726,026 $2,830,231 $0 $0 $0 $3,556,257
2 Yellow Pup  to TSF  North -Wetland Waste Rock Placement 80,665 80,665 777D/992G 988 2 82 $25,568 $103,582 $0 $0 $0 $129,150
3 Yellow Pup  to TSF South -Wetland Waste Rock Placement 93,571 93,571 777D/992G 1,102 2 85 $26,503 $107,371 $0 $0 $0 $133,874

2,184,408 2,184,408 2,032 $778,097 $3,041,184 $0 $0 $0 $3,819,281

Notes: Final Material Volume includes allowance for additional material hauled to crushing/screening plant based on Loss to Crushing/Screening input above.

Generic Material Hauling - Cover and Growth Media Costs
 Cover Placement Growth Media Placement

Description
(required) Cover Volume

Cover 
Placement 

Fleet

Cover 
Fleet 

Productivity
Number of 

Trucks/ Scrapers
Total Fleet 

Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total Cover 
Placement 

Cost
Growth Media 

Volume

Growth Media 
Placement 

Fleet

Growth Media 
Fleet 

Productivity

Number of 
Trucks/ 

Scrapers
Total Fleet 

Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total Topsoil 
Placement 

Cost
cy LCY/hr $ $ $ cy LCY/hr $ $ $

1 Yellow Pup  to TSF - Upland Waste Rock Placement $0 $0 $0 1,005,107 777D/992G 979 3 1,027 $399,801 $1,558,524 $1,958,325
2 Yellow Pup  to TSF  North -Wetland Waste Rock Placement $0 $0 $0 40,333 777D/992G 1,018 3 40 $15,572 $60,702 $76,274
3 Yellow Pup  to TSF South -Wetland Waste Rock Placement $0 $0 $0 46,787 777D/992G 909 3 51 $19,854 $77,395 $97,249

$0 $0 $0 1,092,227 1,118 $435,227 $1,696,621 $2,131,848

Generic Material Hauling - Scarifying/Revegetation Costs
 

Description
(required)

Total
Surface

Area

Scarifying/
Ripping 
Hours

Scarifying/
Ripping
Labor
Cost

Scarifying/
Ripping 

Equipment 
Cost

Total 
Scarifying/

Ripping
Cost

Revegetation
Labor
Cost

Revegetation 
Equipment

Cost

Revgetation 
Material

Cost

Total 
Revegetation 

Cost
acres hrs $ $ $ $ $ $ $

1 Yellow Pup  to TSF - Upland Waste Rock Placement 623.00 324 $25,405 $115,555 $140,960 $0 $114,121 $133,885 $248,006
2 Yellow Pup  to TSF  North -Wetland Waste Rock Placement 25.00 13 $1,019 $4,636 $5,655 $0 $4,579 $5,373 $9,952
3 Yellow Pup  to TSF South -Wetland Waste Rock Placement 29.00 15 $1,176 $5,350 $6,526 $0 $5,312 $6,232 $11,544

677.00 352 $27,600 $125,541 $153,141 $0 $124,012 $145,490 $269,502
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Closure Cost Estimate
Foundations & Buildings

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Buildings & Foundation Demolition Cost Summary
Labor Equipment Materials Totals

Building Demolition Cost $34,479 $11,992 N/A $46,471
Wall Demolition Cost $37,370 $4,370 N/A $41,740
Slab Demolition $775 $2,640 N/A $3,415

Subtotal Demolition $72,624 $19,002 $0 $91,626
Cover Placement Cost $612 $1,440 N/A $2,052
Growth Media Placement Cost $0 $0 N/A $0
Ripping/Scarifying Cost $0 $0 N/A $0

Subtotal Earthworks $612 $1,440 $0 $2,052
Revegetation Cost $0 $0 $0 $0

TOTALS $73,236 $20,442 $0 $93,678

Color Code Key
User Input - Direct Input Direct Input Minimum thickness of cover over unbroken slab: 0 ft
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Buildings & Foundation - User Input You must fill in ALL green cells and relevant blue cells in this section for each building or facility

Facility Description Physical - MANDATORY Foundation Cover (1) Growth Media (1) (entire footprint)

Description
(required) ID Code Type Length Width

Eve
Height Slab  Thickness

Foundation Wall 
Thickness

Foundation
Wall

Height

Average Flat 
Area Long 
Dimension 

(ripping 
distance)

Building Area 
Footprint 
(including 

surrounding 
facilities)

Foundation 
Cover Thickness

Distance from 
Foundation 

Cover          
Borrow Area

Slope from 
Facility to 

Borrow Area
Growth Media 

Thickness

Distance from 
Growth Media 

Stockpile

Slope from 
Facility to 
Stockpile

-1 ft ft ft in in ft ft acres in ft % grade in ft % grade

1 Conveyor Drive Tower 6.10. Process - Plant & Buildings 50 50 30 6 8 1 0 0.00 12 1,000 8.0 0 0 0.0
2 Crusher Access Tunnel 6.10. Process - Crushing & Screening 176 8 8 8 8 1 0 0.00 12 1,000 8.0 0 0 0.0
3 TSF Seepage Reclaim  Building 6.10. Site Facilities - Buildings 88 14 20 6 8 2 0 0.00 0 0 0.0 0 0 0.0
4 TSF Barge 6.10. Site Facilities - Structures 34 30 20 6 8 2 0 0.00 0 0 0.0 0 0 0.0
5 Fresh Water Pump House 6.10. Site Facilities - Structures 30.5 31 20 6 8 2 0 0.00 0 0 0.0 0 0 0.0

Notes:
  1. Foundation cover only calculated to cover slab. Growth media estimated over entire footprint area
  2. If Slope from facility to borrow source is >20, downhill travel time may be underestimated due to limitation of uphill travel time curves and downhill speed tables from CAT Handbook (see Productivty Sheet)
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Closure Cost Estimate
Foundations & Buildings

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Buildings & Foundation Demolition Cost Summary
Labor Equipment Materials Totals

Building Demolition Cost $34,479 $11,992 N/A $46,471
Wall Demolition Cost $37,370 $4,370 N/A $41,740
Slab Demolition $775 $2,640 N/A $3,415

Subtotal Demolition $72,624 $19,002 $0 $91,626
Cover Placement Cost $612 $1,440 N/A $2,052
Growth Media Placement Cost $0 $0 N/A $0
Ripping/Scarifying Cost $0 $0 N/A $0

Subtotal Earthworks $612 $1,440 $0 $2,052
Revegetation Cost $0 $0 $0 $0

TOTALS $73,236 $20,442 $0 $93,678

Buildings & Foundation - User Input (cont.) You must fill in ALL green cells and relevant blue cells in this section for each building or facility

 Construction Materials Slab Demolition Foundation Cover Growth Media Revegetation

Description
(required) Building Type

Foundation     Wall          
Type

Slab Demo 
Method

Slab
Breaking 

Equipment
Fleet

Cover 
Material Type

Cover 
Placement 

Equipment Fleet
Maximum
Fleet Size

Growth Media 
Material Type

Growth Media 
Placement 

Equipment Fleet
Maximum
Fleet Size Seed Mix Mulch Fertilizer Scarify/ Rip? Ripping Fleet

(select) (select) (select) (select) (select) (select) (user override) (select) (select) (user override) (select) (select) (select) (select) (select)

1 Conveyor Drive Tower Sm. steel Conc 8 in (200 mm) thick Break & bury Med Excavator Granite - broke Med Truck
2 Crusher Access Tunnel Sm. steel Conc 8 in (200 mm) thick Break & bury Med Excavator Granite - broke Med Truck
3 TSF Seepage Reclaim  Building Sm. steel Conc 8 in (200 mm) thick Break & bury Med Excavator Granite - broke Med Truck
4 TSF Barge Sm. steel Conc 8 in (200 mm) thick Break & bury Med Excavator
5 Fresh Water Pump House Sm. steel Conc 8 in (200 mm) thick Break & bury Med Excavator

Notes:
1. Material Types are used for density correction based on material densities in Caterpillar Performance Handbook material density table

Buildings & Foundation - Calculations

Building Volume Calculations

Using Means Heavy Construction Cost Data (2004) calculates cubic feet from building dimensions
Estimage slab thickness and wall thickness if not known
Assumes that all concrete slabs are reinforced
Productivity for crew from Means Heavy Construction Cost Data (2004) adjusted for supervision 

(addressed in Misc. Costs) and Davis-Bacon Wage Rates
Demolition costs do not include hauling or disposing if debris - Use Waste Disposal module

Slab Demolition Calculations

Minimum 1 hr excavator time for slab demolition

Cover Volume Calculation

Foundation area x cover thickness
If "Bury in Place" is selected as slab demolition method, cover thickness is adjusted such that 

total cover (cover + growth media) equals value entered in "Minimum thickness of cover over unbroken slab" cell above

Ripping/Scarifying Calculations

Flat area width = Final flat area ÷ Average long dimensions
Number of passes = Flat area width ÷ Grader width
Travel distance = Number of passes x  Average long dimensions
Total hours = (Travel distance ÷ Grader productivity) + (Number of passes x Grader maneuver time)

Revegetation

Minimum 1 acre revegetation crew time per area
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Closure Cost Estimate
Foundations & Buildings

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Buildings & Foundation Demolition Cost Summary
Labor Equipment Materials Totals

Building Demolition Cost $34,479 $11,992 N/A $46,471
Wall Demolition Cost $37,370 $4,370 N/A $41,740
Slab Demolition $775 $2,640 N/A $3,415

Subtotal Demolition $72,624 $19,002 $0 $91,626
Cover Placement Cost $612 $1,440 N/A $2,052
Growth Media Placement Cost $0 $0 N/A $0
Ripping/Scarifying Cost $0 $0 N/A $0

Subtotal Earthworks $612 $1,440 $0 $2,052
Revegetation Cost $0 $0 $0 $0

TOTALS $73,236 $20,442 $0 $93,678

Building & Foundation Demolition Costs Uses RS Means Heavy Construction Cost Data for building and wall demolition cost calculations. Uses CAT Handbook for slab breaking production.

Building Demolition Wall Demolition Slab Demolition Total Costs

Description
(required)

Building 
Footprint     
(slab area) Building   Volume Wall Length Wall Area

Slab Demolition 
Fleet Slab Volume

Total 
Labor 
Cost

Total 
Equipment 

Cost
Total Building 

Demolition Cost

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total           
Wall Demolition 

Cost

Total 
Labor 
Cost

Total 
Equipment 

Cost
Total Slab 

Breaking Cost

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total   
Demolition 

Costs
sqft cu ft ft sq ft cy $ $ $ $ $ $ $ $ $ $ $ $

1 Conveyor Drive Tower 2,500 75,000 200 200 345B 46 $17,250 $6,000 $23,250 $5,524 $646 $6,170 $155 $528 $683 $22,929 $7,174 $30,103
2 Crusher Access Tunnel 1,408 11,264 368 245 345B 35 $2,591 $901 $3,492 $6,767 $791 $7,558 $155 $528 $683 $9,513 $2,220 $11,733
3 TSF Seepage Reclaim  Building 1,232 24,640 204 408 345B 23 $5,667 $1,971 $7,638 $11,269 $1,318 $12,587 $155 $528 $683 $17,091 $3,817 $20,908
4 TSF Barge 1,020 20,400 128 256 345B 19 $4,692 $1,632 $6,324 $7,071 $827 $7,898 $155 $528 $683 $11,918 $2,987 $14,905
5 Fresh Water Pump House 930 18,605 122 244 345B 17 $4,279 $1,488 $5,767 $6,739 $788 $7,527 $155 $528 $683 $11,173 $2,804 $13,977

149,909 140 $34,479 $11,992 $46,471 $37,370 $4,370 $41,740 $775 $2,640 $3,415 $72,624 $19,002 $91,626

Building & Foundation - Foundation Cover and Growth Media Costs
 Foundation Cover Growth Media Total Cover & Growth Media Costs

Description
(required) Cover Volume Cover Repacement Fleet

Fleet 
Productivity

Number of 
Trucks/ Scrapers

Total Fleet 
Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost
Total Cover 

Cost
Growth Media 

Volume

Growth Media 
Repacement 

Fleet
Fleet 

Productivity
Number of 

Trucks/ Scrapers
Total Fleet 

Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost
Total Growth 
Media Cost

Total 
Labor 
Cost

Total 
Equipment 

Cost Total Costs
cy LCY/hr $ $ $ cy LCY/hr $ $ $ $ $ $

1 Conveyor Drive Tower 93 740/988G 488 2 1 $306 $720 $1,026 $0 $0 $0 $306 $720 $1,026
2 Crusher Access Tunnel 52 740/988G 488 2 1 $306 $720 $1,026 $0 $0 $0 $306 $720 $1,026
3 TSF Seepage Reclaim  Building $0 $0 $0 $0 $0 $0 $0 $0 $0
4 TSF Barge $0 $0 $0 $0 $0 $0 $0 $0 $0
5 Fresh Water Pump House $0 $0 $0 $0 $0 $0 $0 $0 $0

145 2 $612 $1,440 $2,052 $0 $0 $0 $612 $1,440 $2,052

Building & Foundation - Scarifying/Revegetation Costs
 Scarifying/Ripping Revegetation Total Scarify & Revegation Costs

Description
(required) Flat Area Area Long Dimension

Scarifying/
Ripping
Hours

Scarifying/
Ripping
Labor
Costs

Scarifying/
Ripping 

Equipment 
Cost

Total
Scarifying/

Ripping 
Costs

Revegetation    
Labor          
Cost

Revegetation    
Equipment      

Cost

Revgetation 
Material        

Cost

Total 
Revegetation 

Cost

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total 
Material 

Cost Total Costs
acres ft hrs $ $ $ $ $ $ $ $ $ $ $

1 Conveyor Drive Tower 0.10 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2 Crusher Access Tunnel 0.10 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3 TSF Seepage Reclaim  Building 0.10 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4 TSF Barge 0.10 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
5 Fresh Water Pump House 0.10 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

0.50 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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Closure Cost Estimate
Other Demo & Equip Removal

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Other Demoltion and Equipment Removal - Cost Summary
Labor Equipment Materials Totals

Other Demolition $0 $0 $0 $0
Equipment Removal $502,741 $257,845 $0 $760,585

TOTALS $502,741 $257,845 $0 $760,585

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Other Demolition
Facility Description

Description
(required) ID Code Type Quantity Units

Labor
Unit Cost

Equipment
Unit Cost

Material
Unit Cost

Total
Cost

-1 $ $ $ $
1
2

$0 $0 $0

Notes:

Equipment & Material Removal
Facility Description

Description
(required) ID Code Type Quantity Units

Labor
Unit Cost

($)

Equipment
Unit Cost

($)

Material
Unit Cost

($)

Total
Cost
($)

-1
1 Belt Coveyor - Equipment removal 6.10. Site Facilities - Structures 20 8 $3,998.48 $2,092.80 $121,826
2 Belt Coveyor - Structure removal 6.10. Process - Crushing & Screening 64 8 $3,998.48 $2,092.80 $389,842
3 Conveyor Tower - Removal of Major Equipment 6.10. Process - Crushing & Screening 4 8 $3,998.48 $2,092.80 $24,365
4 Crusher Conveyor Access Tunnel - Removal  of Major Equipment 6.10. Process - Crushing & Screening 4 8 $3,998.48 $2,092.80 $24,365
5 Fuel Tank distribution pipe removal 6.10. Site Facilities 16 4 $1,999.24 $1,046.40 $48,730
6 TSF Barge - Removal of Major Equipment 6.10. Site Facilities - Structures 6 4 $1,999.24 $1,046.40 $18,274
7 TSF Seepage Reclaim Building - Removal of Major Equipment 6.10. Site Facilities - Buildings 8 2 $847.12 $298.48 $9,165
8 Fresh Water Pump House - Removal of Major Equipment 6.10. Site Facilities - Buildings 6 2 $847.12 $298.48 $6,874
9 Heap Leach Well Head Houses 6.10. Site Facilities - Buildings 3 5 $2,117.80 $746.20 $8,592
10 Heap Leach PSPS and valve Enclosure 6.10. Site Facilities - Buildings 6 5 $2,117.80 $746.20 $17,184

$502,741 $257,845 $0 $669,217

Notes:
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Closure Cost Estimate
Sediment & Drainage Control

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Drainage Control - Cost Summary
Labor Equipment Materials Totals

Diversion Ditch Construction $37,531 $65,359 N/A $102,890
Diversion Ditch Liner $0 $0 $0 $0
Diversion Ditch Rip-Rap $561,403 $129,565 $0 $690,968
Sed Pond Construct/Regrade $16,701 $75,966 N/A $92,667
Liner Installation $0 $0 $0 $0
Sed Pond Cover $0 $0 N/A $0
Ripping/Scarifying Cost $0 $0 N/A $0

Subtotal Earthworks $615,635 $270,890 $0 $886,525
Diversion Ditch Revegetation $0 $3,132 $3,675 $6,807
Sediment Pond Revegetation $0 $0 $0 $0

Subtotal Revegetation $0 $3,132 $3,675 $6,807
TOTALS $615,635 $274,022 $3,675 $893,332

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Diversion Ditches - User Input
 Diversions Ditches Revegetation Liner and Rip-Rap Installation

Description
(required) ID Code

Diversion
Length

Diversion
Depth

Ditch
Bottom
Width

Ditch
Sideslope

Angle

Excavate 
Volume

(if calculated 
elsewhere)

Excavating
Material

Condition
Excavating 

Equipment Fleet Seed Mix Mulch Fertilizer Liner Area
Liner
Type Rip-Rap Area Rip-Rap Type

-1 ft ft ft _H:1V cy (select) (select) (select) (select) (select) S.Y. (select) S.Y. (select type)
1 Spill Way (Rock Cut) 6.3.2 571 8.0 35.0 2.5 1 Small None None None 1,651 Rip-Rap 18 in (450
2 Spillway Exit 6.3.2 1153.3 6.0 25.0 2.5 1 Small None None None 2,448 Rip-Rap 18 in (450
3 Downchute Approach 6.3.2 62.5 6.0 25.0 2.5 1 Small None None None 133 Rip-Rap 18 in (450
4 Downchute (Concrete Baffles see User 4) 6.3.2 0 0.0 0.0 0.0 0
5 Downchute Exit Reach 1 6.3.2 522.1 6.0 25.0 2.5 1 Small None None None 1,108 Rip-Rap 18 in (450
6 Downchute Exit Reach 2 6.3.2 509 6.0 25.0 2.5 1 Small None None None 1,080 Rip-Rap 18 in (450
7 Outlet Downchute 6.3.2 250 6.0 30.0 4.0 1 Small None None None 736 Rip-Rap 18 in (450
8 Energy Dissapation Basin 6.3.2 100 6.0 30.0 4.0 1 Small None None None 294 Rip-Rap 18 in (450
9 Conveyance Channels for North Wetland System 3 11500 8.0 14.0 3.0 1 Small User Mix 5 (fromNone Chemical 0

Notes:
Since channels will be constructed on historical placer mining tailings, erosion control is not expected to be a requirement.
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Closure Cost Estimate
Sediment & Drainage Control

Sediment/Evaporation Pond Construction/Removal - User Input
 Sediment Ponds Growth Media

Description
(required) ID Code Pond Width

Pond/Berm
Length

Berm
Height

Crest
Width

Sideslope
Angle

Final Area
(if calculated
elsewhere)

Regrade Volume
(if calculated 
elsewhere)

Cover Volume
(if calculated 
elsewhere)

Growth Media 
Thickness

Distance from 
Growth Media 

Stockpile

Slope from
Pond to
Borrow

-1 ft ft ft ft _H:1V acres cy cy in ft % grade
1 North Wetland Basins Ponds (six total) 500 2,000 6.0 3.0 3.0 7.00 67,759 0 0 0 0.0

Notes:
  1. All Physical parameters must be input even if manual overrides for volume or area are used.
  2. If Slope from facility to borrow source is >20, downhill travel time may be underestimated due to limitation of uphill travel time curves and downhill speed tables from CAT Handbook (see Productivty Sheet)
  3. Material Types are used for density correction based on material densities in Caterpillar Performance Handbook material density table
Sediment/Evaporation pond construction is used to estimate GIL causeway Removal. Culvert removal is included on misc costs spreadsheet.

Sediment/Evaporation Pond Construction/Removal - User Input (cont.)
 Sediment Ponds Growth Media Revegetation Ripping/Scarifying

Description
(required)

Excavating 
Material 

Condition Material Type
Excavating 

Equipment Fleet
Liner
Type

Growth Media 
Material Type

Growth Media 
Placement 

Equipment Fleet

Maximum
Fleet Size

(user override) Seed Mix Mulch Fertilizer Scarify/ Rip?
Scarify/ Ripping 

Fleet
(select) (select) (select) (select) (select) (select) (select) (select) (select) (select) (select)

1 North Wetland Basins Ponds (six total) 1.2 Stone - crushed Large
Notes:
1. Material Types are used for density correction based on material densities in Caterpillar Performance Handbook material density table
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Closure Cost Estimate
Sediment & Drainage Control

Drainage Control - Calculations

Diversion Ditch Volume Calculation Sediment/Evaporation Pond Construction Calculation

Cut = Fill
Push distance = pond width up to 2/3 max push distance (400 ft)

1)1) Assume balanced cut-to-fill for berm construction
2)2) Include cost for liner, ifif required.
3)3) Include line items for removal, ifif necessary.
4)4) Assume 20% swell for excavations

1)1) Assume 20% swell for excavations 5)5) Minimum 1 hr ripping/scarifying per area
2)2) Assumes heavy duty trenching bucket iss used 6)6) Minimum 1 acre revegetation crew time per area

Diversion Ditches - Excavation Costs
Liner Installation

Description
(required)

Diversion
Ditch

Volume
Diversion Ditch

Equipment

Corrected
Excavator

Productivity
Total
Hours

Diversion
Ditch
Labor
Cost

Diversion
Ditch

Equipment
Cost

Total
Diversion

Ditch
Cost

Total
Labor
Cost

Total
Equipment

Cost

Total
Material

Cost Total Liner Cost
Labor
Cost

Equipment
Cost

Material
Cost

Total
Cost

LCY LCY/hr $ $ $ $ $ $ $ $ $ $ $
1
2
3
4
5
6
7
8
9

Notes: LCM assumes 20% swell from ditch volume

Rip-Rap Installation

ø ÷
d

ba
l

õ
2

Figure 1 - Ditch Volume Calculation

Figure 2 - Sediment Ponds
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Closure Cost Estimate
Sediment & Drainage Control

Diversion Ditches - Revegetation Costs
 

Description
(required)

Surface 
Area

Revegetation    
Labor           
Cost

Revegetation
Equipment

Cost

Revgetation 
Material        

Cost

Total 
Revegetation 

Cost
acres $ $ $ $

1 Spill Way (Rock Cut) 1.00 $0 $0 $0 $0
2 Spillway Exit 1.50 $0 $0 $0 $0
3 Downchute Approach 0.10 $0 $0 $0 $0
4 Downchute (Concrete Baffles see User 4) $0 $0 $0 $0
5 Downchute Exit Reach 1 0.70 $0 $0 $0 $0
6 Downchute Exit Reach 2 0.70 $0 $0 $0 $0
7 Outlet Downchute 0.50 $0 $0 $0 $0
8 Energy Dissapation Basin 0.20 $0 $0 $0 $0
9 Conveyance Channels for North Wetland System 17.10 $0 $3,132 $3,675 $6,807

21.80 $0 $3,132 $3,675 $6,807

Sediment/Evaporation Ponds - Construction/Regrading Costs
Productivity = Dozer Productivity x Grade Correction x Density Correction x Operator (0.75) x Material x Visibility x Job Efficiency (0.83) Earthwork Liner

Description
(required)

Regrading
Volume

Sed/Evap Pond 
Equipment

Dozing
Distance

(see above)

Uncorrected
Dozer

Productivity
Grade

Correction
Density

Correction
Excavating

Material
Corrected

Productivity
Total Dozer 

Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost
Total Constr/ 

Regrading Cost

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total
Material

Cost
cy ft LCY/hr LCY/hr hr $ $ $ $ $ $

1 North Wetland Basins Ponds (six total) 67,759 D10R 400 501 1.00 0.85 1.20 318 213 $16,701 $75,966 $92,667 $0 $0 $0
67,759 213 $16,701 $75,966 $92,667 $0 $0 $0

Sediment/Evaporation Ponds - Growth Media Costs
 Growth Media

Description
(required)

Growth Media 
Volume

Growth Media 
Fleet

Fleet 
Productivity

Number of
Trucks/

Scrapers

Total
Fleet
Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total
Cover

Placement
Cost

cy LCY/hr $ $ $
1 North Wetland Basins Ponds (six total) $0 $0 $0

$0 $0 $0

Sediment/Evaporation Ponds - Revegetation Costs
 

Description
(required)

Surface
Area

Long 
Ripping 
Distance

Area
Width

Scarifying/
Ripping
Hours

Scarifying/
Ripping
Labor
Costs

Scarifying/
Ripping 

Equipment 
Cost

Total
Scarifying/

Ripping
Costs

Revegetation
Labor
Cost

Revegetation
Equipment

Cost

Revgetation
Material

Cost

Total
Revegetation

Cost
acres ft ft hrs $ $ $ $ $ $ $

1 North Wetland Basins Ponds (six total) 7.00 610 500 $0 $0 $0 $0 $0 $0 $0
7.00 609.84 0 $0 $0 $0 $0 $0 $0 $0
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Closure Cost Estimate
Yards, Etc.

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Yards, Etc. - Cost Summary
Labor Equipment Materials Totals

Regrading Cost $0 $0 N/A $0
Cover Placement Cost $0 $0 N/A $0
Growth Media Placement Cost $70,430 $280,566 N/A $350,996
Ripping/Scarifying Cost $25,325 $115,198 N/A $140,523

Subtotal Earthworks $95,755 $395,764 $491,519
Revegetation Cost $0 $92,641 $97,365 $190,006

TOTALS $95,755 $488,405 $97,365 $681,525

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Yards, Etc. - User Input You must fill in ALL green cells and relevant blue cells in this section for each building or facility

Facility Description Physical Cover Growth Media

Description
(required) ID Code Type Area

Average Flat 
Area Long 
Dimension 

(ripping 
distance)

Regrade 
Volume

(calculated 
elsewhere)

Cover 
Thickness

Distance 
from

Cover
Borrow Area

Slope from 
Facility to 

Borrow Area

Growth 
Media 

Thickness

Distance 
from 

Growth Media 
Stockpile

Slope from 
Facility to 
Stockpile

-1 acres ft cy in ft % grade in ft % grade

1 Laydown Yard Yard 39.24 925 0 6 4,180 -1.9
2 Barnes Creek Borrow Other Facilities 105.00 2,649 0 0 0 0.0
3 Fort Knox Access Road Other Facilities 96.00 16,673 0 6 6,510 -2.1
4 Phase 7 Haul Road and Dewatering Access Roads Other Facilities 72.00 3,835 0 6 1,835 -3.3
5 Pipeline Road Other Facilities 16.40 7,442 0 0 0 0.0
6 Heap Leach Haul Road Other Facilities 30.00 1,725 0 6 3,948 0.3
7 Dewatering Access Road Other Facilities 3.00 753 0 0 0 0.0
8 Borrow Access Roads Other Facilities 16.80 955 0 0 0 0.0
9 Heap Leach Growth Media 1 Other Facilities 92.80 2,696 0 0 0 0.0
10 Heap Leach Growth Media 2 Other Facilities 5.31 532 0 0 0 0.0
11 Barnes Creek Growth Media Other Facilities 4.40 552 0 0 0 0.0
12 Yellow Pup Growth Media 1 Other Facilities 4.10 706 0 0 0 0.0
13 Yellow Pup Growth Media 2 Other Facilities 3.95 546 0 0 0 0.0
14 Yellow Pup Growth Media 3 Other Facilities 3.90 643 0 0 0 0.0
15 Yellow Pup Growth Media 4 Other Facilities 8.60 1,006 0 0 0 0.0
16 TSF South Growth Media Other Facilities 4.24 674 0 0 0 0.0

Notes:
  1. All Physical parameters must be input even if manual overrides for volume or area are used.
  2. If Slope from facility to borrow source is >20, downhill travel time may be underestimated due to limitation of uphill travel time curves and downhill speed tables from CAT Handbook (see Productivty Sheet)
Laydown Yard  and Road reclamation will entail ripping prior to GM placement then ripping the growth media (second ripping) followed by seeding and fertilizing.  
The area was doubled to account for ripping twice therefor the the GM reduced to 6 inches and Seed mix is User 1 which is 1/2 the cost of User Mix 5
Pipeline Road, Borrow Access Roads,  and Dewatering Access Road only needs to be ripped.
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Closure Cost Estimate
Yards, Etc.

Yards, Etc. - User Input (cont.) You must fill in ALL green cells and relevant blue cells in this section for each building or facility

 Grading Cover Growth Media Revegetation

Description
(required)

Dozing 
Material 

Condition

Dozing
Material

Type

Grading 
Equipment 

Fleet

Cover 
Material 

Type

Cover
Placement
Equipment

Fleet
Maximum
Fleet Size

Growth 
Media 

Material
Type

Growth
Media

Equipment
Fleet

Maximum
Fleet Size Seed Mix Mulch Fertilizer Scarify/ Rip? Ripping Fleet

(select) (select) (select) (select) (select) (user override) (select) (select) (user override) (select) (select) (select) (select) (select)

1 Laydown Yard 1 Shale Large Topsoil Large Truck User Mix 1 None Chemical Yes Large Dozer
2 Barnes Creek Borrow 1 Topsoil Large User Mix 5 (fro None Chemical Yes Large Dozer
3 Fort Knox Access Road 1 Shale Large Topsoil Large Truck User Mix 1 None Chemical Yes Large Dozer
4 Phase 7 Haul Road and Dewatering Access Roads 1 Shale Large Topsoil Large Truck User Mix 1 None Chemical Yes Large Dozer
5 Pipeline Road 1 Shale Large Shale Large Truck User Mix 1 None Chemical Yes Large Dozer
6 Heap Leach Haul Road 1 Shale Large Topsoil Large Truck User Mix 1 None Chemical Yes Large Dozer
7 Dewatering Access Road 1 Shale Large Shale Large Truck User Mix 1 None Chemical Yes Large Dozer
8 Borrow Access Roads 1 Shale Large Shale Large Truck User Mix 1 None Chemical Yes Large Dozer
9 Heap Leach Growth Media 1 1 Topsoil Large User Mix 5 (fro None Chemical Yes Large Dozer
10 Heap Leach Growth Media 2 1 Topsoil Large User Mix 5 (fro None Chemical Yes Large Dozer
11 Barnes Creek Growth Media 1 Topsoil Large User Mix 5 (fro None Chemical Yes Large Dozer
12 Yellow Pup Growth Media 1 1 Topsoil Large User Mix 5 (fro None Chemical Yes Large Dozer
13 Yellow Pup Growth Media 2 1 Topsoil Large User Mix 5 (fro None Chemical Yes Large Dozer
14 Yellow Pup Growth Media 3 1 Topsoil Large User Mix 5 (fro None Chemical Yes Large Dozer
15 Yellow Pup Growth Media 4 1 Topsoil Large User Mix 5 (fro None Chemical Yes Large Dozer
16 TSF South Growth Media 1 Topsoil Large User Mix 5 (fro None Chemical Yes Large Dozer

Notes:
1. Material Types are used for density correction based on material densities in Caterpillar Performance Handbook material density table

Yards, Etc. - Calculations

Grading Calculations

Average push distance assumed to be 2/3 of the 600 feet maximum from Catepillar Handbook or 400 feet
Material assumed to be loose stockile (1.2 productivity factor)
Slope assumed to be 0 to 5% (1.0 productivity factor)

Cover Volume Calculation

Yard area x cover thickness

Ripping/Scarifying Calculations

Flat area width = Final flat area ÷ Average long dimensions
Number of passes = Flat area width ÷ Grader width
Travel distance = Number of passes x  Average long dimensions
Total hours = (Travel distance ÷ Grader productivity) + (Number of passes x Grader maneuver time)
Minimum 1 hr ripping/scarifying per area

Revegetation

Minimum 1 acre revegetation crew time per area
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Closure Cost Estimate
Yards, Etc.

Yards, Etc. - Regrading Costs
Productivity = Dozer Productivity x Grade Correction x Density Correction x Operator (0.75) x Material x Visibility x Job Efficiency (0.83) x (Slot/Side-by-Side)

Description
(required)

Regrading 
Volume

Dozing 
Distance (see 

above)

Uncorrected 
Dozer 

Productivity
Grade 

Correction
Dozing 
Material

Density 
Correction

Total Hourly 
Productivity

Total Dozer 
Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total 
Regrading 

Cost
cy ft cy/hr cy/hr hr $ $ $

1 Laydown Yard $0 $0 $0
2 Barnes Creek Borrow $0 $0 $0
3 Fort Knox Access Road $0 $0 $0
4 Phase 7 Haul Road and Dewatering Access Roads $0 $0 $0
5 Pipeline Road $0 $0 $0
6 Heap Leach Haul Road $0 $0 $0
7 Dewatering Access Road $0 $0 $0
8 Borrow Access Roads $0 $0 $0
9 Heap Leach Growth Media 1 $0 $0 $0
10 Heap Leach Growth Media 2 $0 $0 $0
11 Barnes Creek Growth Media $0 $0 $0
12 Yellow Pup Growth Media 1 $0 $0 $0
13 Yellow Pup Growth Media 2 $0 $0 $0
14 Yellow Pup Growth Media 3 $0 $0 $0
15 Yellow Pup Growth Media 4 $0 $0 $0
16 TSF South Growth Media $0 $0 $0

$0 $0 $0
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Closure Cost Estimate
Yards, Etc.

Yards, Etc. - Cover and Growth Media Costs
  Cover Growth Media

Description
(required)

Cover 
Volume

Topsoil 
Repacement 

Fleet
Fleet 

Productivity

Number of 
Trucks/ 

Scrapers
Total Fleet 

Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost
Total Cover 

Cost
Growth Media 

Volume
Growth Media 

Fleet
Fleet 

Productivity

Number of 
Trucks/ 

Scrapers
Total Fleet 

Hours

Total 
Labor 
Cost

Total 
Equipment 

Cost

Total 
Topsoiling 

Cost
cy LCY/hr $ $ $ cy LCY/hr $ $ $

1 Laydown Yard $0 $0 $0 31,621 777D/992G 780 2 41 $12,784 $51,791 $64,575
2 Barnes Creek Borrow $0 $0 $0 $0 $0 $0
3 Fort Knox Access Road $0 $0 $0 77,440 777D/992G 966 3 80 $31,143 $121,404 $152,547
4 Phase 7 Haul Road and Dewatering Access Roads $0 $0 $0 58,080 777D/992G 1,011 2 57 $17,773 $72,002 $89,775
5 Pipeline Road $0 $0 $0 $0 $0 $0
6 Heap Leach Haul Road $0 $0 $0 24,200 777D/992G 872 2 28 $8,730 $35,369 $44,099
7 Dewatering Access Road $0 $0 $0 $0 $0 $0
8 Borrow Access Roads $0 $0 $0 $0 $0 $0
9 Heap Leach Growth Media 1 $0 $0 $0 $0 $0 $0
10 Heap Leach Growth Media 2 $0 $0 $0 $0 $0 $0
11 Barnes Creek Growth Media $0 $0 $0 $0 $0 $0
12 Yellow Pup Growth Media 1 $0 $0 $0 $0 $0 $0
13 Yellow Pup Growth Media 2 $0 $0 $0 $0 $0 $0
14 Yellow Pup Growth Media 3 $0 $0 $0 $0 $0 $0
15 Yellow Pup Growth Media 4 $0 $0 $0 $0 $0 $0
16 TSF South Growth Media $0 $0 $0 $0 $0 $0

$0 $0 $0 191,341 206 $70,430 $280,566 $350,996

Yards, Etc. - Scarifying/Revegetation Costs
 

Description
(required)

Surface
Area

Area Long 
Dimension

Scarifying/
Ripping
Hours

Scarifying/
Ripping
Labor
Costs

Scarifying/
Ripping 

Equipment 
Cost

Total
Scarifying/

Ripping 
Costs

Revegetation   
Labor        
Cost

Revegetation   
Equipment     

Cost

Revgetation 
Material       

Cost

Total 
Revegetation 

Cost
acres ft hrs $ $ $ $ $ $ $

1 Laydown Yard 39.24 925 25 $1,960 $8,916 $10,876 $0 $7,188 $6,809 $13,997
2 Barnes Creek Borrow 105.00 2,649 67 $5,253 $23,896 $29,149 $0 $19,234 $22,565 $41,799
3 Fort Knox Access Road 96.00 16,673 60 $4,705 $21,399 $26,104 $0 $17,585 $16,656 $34,241
4 Phase 7 Haul Road and Dewatering Access Roads 72.00 3,835 46 $3,607 $16,406 $20,013 $0 $13,189 $12,493 $25,682
5 Pipeline Road 16.40 7,442 10 $784 $3,567 $4,351 $0 $3,004 $2,846 $5,850
6 Heap Leach Haul Road 30.00 1,725 19 $1,490 $6,776 $8,266 $0 $5,495 $5,205 $10,700
7 Dewatering Access Road 3.00 753 2 $157 $713 $870 $0 $550 $520 $1,070
8 Borrow Access Roads 16.80 955 11 $863 $3,923 $4,786 $0 $3,077 $2,915 $5,992
9 Heap Leach Growth Media 1 92.80 2,696 59 $4,626 $21,042 $25,668 $0 $16,999 $19,943 $36,942
10 Heap Leach Growth Media 2 5.31 532 3 $235 $1,070 $1,305 $0 $973 $1,141 $2,114
11 Barnes Creek Growth Media 4.40 552 3 $235 $1,070 $1,305 $0 $806 $945 $1,751
12 Yellow Pup Growth Media 1 4.10 706 3 $235 $1,070 $1,305 $0 $751 $881 $1,632
13 Yellow Pup Growth Media 2 3.95 546 3 $235 $1,070 $1,305 $0 $724 $849 $1,573
14 Yellow Pup Growth Media 3 3.90 643 3 $235 $1,070 $1,305 $0 $714 $838 $1,552
15 Yellow Pup Growth Media 4 8.60 1,006 6 $470 $2,140 $2,610 $0 $1,575 $1,848 $3,423
16 TSF South Growth Media 4.24 674 3 $235 $1,070 $1,305 $0 $777 $911 $1,688

505.74 323 $25,325 $115,198 $140,523 $0 $92,641 $97,365 $190,006
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Closure Cost Estimate
Misc. Costs

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Miscellaneous Cost Summary
Labor Equipment Materials Totals

Fence Removal $9,850 $2,200 N/A $12,050
Fence Installation $0 $0 $0 $0
Culvert & Buried Pipe Removal $5,335 $1,197 N/A $6,532
Surface Pipe Removal $1,167,190 $58,353 N/A $1,225,543
Power Lines $172,335 N/A N/A $172,335
Substations/Transformers $26,040 N/A N/A $26,040
Rip-rap, rock lining, gabions $0 $0 $0 $0
Other Costs $0 $0 $0 $0

TOTALS $1,380,750 $61,750 $0 $1,442,500

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Fence Removal You must fill in ALL green and blue cells

 Costs
Description
(required) ID Code Length Type

Labor
Cost

Equipment
Cost

Total
Cost

-1 ft (select type) $ $ $
1 Heap Leach Fencing 6.12 2500 Chain link 8-10 ft $9,850 $2,200 $12,050

$9,850 $2,200 $12,050

Notes:
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Closure Cost Estimate
Misc. Costs

Fence Installation You must fill in ALL green and blue cells

 Input
Description
(required) ID Code Length Type

Labor
Cost

Equipment
Cost

Material
Cost

Total
Cost

-1 ft (select type) $ $ ($) $
$0 $0 $0 $0

Notes:

Culvert & Buried Pipe Removal You must fill in ALL green and blue cells

 Input Costs
Description
(required) ID Code Length Type Location

Labor
Cost

Equipment
Cost

Total
Cost

-1 ft (select type) (select ) $ $ $
1 GIL Culvert 6.5 ft 100 36 in (1m) DiameteOn site $1,947 $437 $2,384
2 GIL Culvert 10 ft 82 36 in (1m) DiameteOn site $1,597 $358 $1,955
3 GIL Culvert 4 ft 92 36 in (1m) DiameteOn site $1,791 $402 $2,193

$5,335 $1,197 $6,532

Notes: Note SRCE culvet removal goes up to 36".

Surface Pipe Removal You must fill in ALL green and blue cells

 Input Costs
Description
(required) ID Code Length Type Location

Labor
Cost

Equipment
Cost

Total
Cost

-1 ft (select type) (select ) $ $ $
1 18" Fresh water pipline to barge Pond 18280 10 in (250 mm) - 1 On site $171,101 $8,592 $179,693
2 12" Fresh water pipeline to Mill (length above ground) 32730 10 in (250 mm) - 1 On site $306,353 $15,383 $321,736
3 18" Seepage to Barge Pond pipeline 3775 10 in (250 mm) - 1 On site $35,334 $1,774 $37,108
4 20" Barge to Mill pipeline 14450 20 in (500 mm) - 3 On site $203,023 $10,115 $213,138
5 Mill to tailings discharge lines 20000 20 in (500 mm) - 3 On site $281,000 $14,000 $295,000
6 South pond to North Pond 10475 20 in (500 mm) - 3 On site $147,174 $7,333 $154,507
7 Misc interceptor well pipelines 4129 6 in (150 mm) - 8 i On site $23,205 $1,156 $24,361

$1,167,190 $58,353 $1,225,543

Costs
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Closure Cost Estimate
Misc. Costs

Notes:

Power Line and Substation Removal You must fill in ALL green and blue cells

 Input Costs Cost Breakdown
Description
(required) ID Code

Power Line
Length

Power Line
Type

Number of 
Substations Location

Power Line 
Removal

Substation 
Removal Total Cost

Labor
Cost

Equipment
Cost

-1 miles (select) # (select) $ $ $ $ $
1 Mine Powerlines 8.033522727 Single Pole 4 On-site $172,335 $26,040 $198,375 $39,675 $158,700

$172,335 $26,040 $198,375 $39,675 $158,700

Notes: If substation owned by operator, use Other Demo & Equipment Removal sheet

Labor/Equipment costs assume approximately 80% of cost are equipment and 20% are labor related costs
Mine power lines includes the following substations (sectionalizer) 1 at the Heap Leach, 1 at the freshwater reservoir, 1 at the seepage reclaim building and one at the Barge Pond.

Rip-Rap & Rock Lining You must fill in ALL green and blue cells

 Input
Description
(required) ID Code Area Type

Labor
Cost

Equipment
Cost

Material
Cost

Total
Cost

-1 S.Y. (select type) $ $ $ $
$0 $0 $0 $0

Notes:

User may need to add line items in Foundations & Buildings for substation slab demolition and fence removal

Costs
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Closure Cost Estimate
Constr. Mgmt

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Construction Management & Road Maintenance - Cost Summary
Labor Equipment Materials Totals

Construction Management $0 $0 N/A $0
Construction Support $0 $0
Road Maintenance $145,104 $393,504 $0 $538,608

TOTAL CONSTRUCTION MANAGEMENT $145,104 $393,504 $0 $538,608

Construction Management
Construction Management Staff

Description Duration
Hours/
Month

Number of 
Supervisors

Supervisor
Rate

Labor 
Cost

Equipment
Cost(1) Totals

mo. hr. $/hr $ $ $

Active Reclamation $0 $0 $0
Monitoring & Maintenance $0 $0 $0

Total Staff $0 $0 $0

Construction Management Support

Description Duration
Number of

Units
Rental
Rate

Generator
Cost

Equipment
Cost(1) Totals

mo. $/mo $/mo $ $

Temporary Office Rental $0 $0
Temporary Toilets $0 $0

Total Support $0 $0

Notes: Office rental assumes only 1 generator required for every 4 trailers

Total Construction Management $0

Road Maintenance

Description Fleet Size Number Duration
Hours/
Month

Labor 
Cost

Equipment
Cost Totals

(select) mo. hr. $ $ $

Active Reclamation
Water Truck Large 1 24 40 $69,830 $244,186 $314,016
Grader Large 1 24 40 $75,274 $149,318 $224,592
Monitoring & Maintenance
Water Truck Large $0 $0 $0
Grader Large $0 $0 $0

Description
Gallons/

Day
Days/
Month Duration

Cost/ 
Gallon Totals

mo. $ $

Water Fees
Water Fees $0

Total Project Maintenance $145,104 $393,504 $538,608

Notes: 1) Supervisor equipment = pickup truck
Assumptions for Road Maintenance:  Active Reclamation 2017 - 2029 grade and dust control twice per year. 

Clear Sheet
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Closure Cost Estimate
Labor Rates

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

ZONE ADJUSTMENTS
Cost Basis/Project Region  Alaska Interior Alaska
Power Equipment Operators Overtime Factor $9.91
Truck Drivers Overtime Factor $9.91
Laborers Overtime Factor $9.91

INDIRECT COSTS
Unemployment (%)
Retirement/SS/Medicare (%)
Workman's Compensation (%)

Other Indirects                      
State Payroll Tax (13),(15),(17),(1
Additioal markup to base rate 21.00%

Total Other Indirects 21.00%

HOURLY LABOR RATE TABLE
EQUIPMENT TYPE (1) OR 
JOB DESCRIPTION Labor

Group Base Rate 
Zone

Adjustment
Hourly
Wage Fringe

Retirement/
Medicare

Unemployment
Insurance

Workman's
Compensation

Other Indirect 
Costs

Additional User Markups 
to Base Rate†

Total
($/hr) ($/hr) ($/hr) ($/hr) ($/hr) ($/hr) ($/hr) ($/hr) ($/hr) % ($/hr) ($/hr)

Equipment Operators ($/hr) (2)
Bulldozers  

D6R A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
D6R w/ Winch A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
D7R A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
D8R A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
D9R A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
D10R A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
D11R A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41

Wheeled Dozers  
824G A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
834G A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
844 A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
854G A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41

Motor Graders  
120H A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
14G/H A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
16G/H A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
24M A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41

Track Excavators  
312C A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
320C A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
325C A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
330C A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
345B A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
365BL A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
385BL A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41

Scrapers  
631G A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
637G A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41

Wheeled Loaders  
924G A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
928G A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
950G A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
966G A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
972G A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
980G A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
988G A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
990 A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
992G A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
994D A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
L2350 A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41

Shovels
PC2000 A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
PC3000 A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
PC4000 A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
PC5500 A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
PC8000 A1602 Goup 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41

Hydraulic Hammers  
H-120 (fits 325)
H-160 (fits 345)
H-180 (fits 365/385)

Demolition Shears  
S340 (fits 322/325/330)
S365 (fits 330/345)
S390 (fits 365/385)

Demolition Grapples  
G315 (fits 322/325)
G320 (fits 325/330)
G330 (fits 345/365)
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Closure Cost Estimate
Labor Rates

Other Equipment  
420D 4WD Backhoe A1602 Group 1 A $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
428D 4WD Backhoe A1601 Group 1 $37.43 $9.91 $47.34 $19.00 $0.00 $0.00 $0.00 $9.94 $0 $76.28
CS533E Vibratory Roller           A1604 Group 3 $35.94 $9.91 $45.85 $19.00 $0.00 $0.00 $0.00 $9.63 $0 $74.48
CS633E Vibratory Roller           A1604 Group 4 $36.94 $9.91 $46.85 $19.00 $0.00 $0.00 $0.00 $9.84 $0 $75.69
CP533E Sheepsfoot Compactor   A1604 Group 5 $37.94 $9.91 $47.85 $19.00 $0.00 $0.00 $0.00 $10.05 $0 $76.90
CP633E Sheepsfoot Compactor   A1604 Group 6 $38.94 $9.91 $48.85 $19.00 $0.00 $0.00 $0.00 $10.26 $0 $67.85
Light Truck - 1.5 Ton A2106 Group V $34.85 $9.91 $44.76 $19.00 $0.00 $0.00 $0.00 $9.40 $0 $73.16
Supervisor's Truck A2106 Group V $34.85 $9.91 $44.76 $19.00 $0.00 $0.00 $0.00 $9.40 $0 $73.16
Flatbed Truck A2105 Group IV $35.61 $9.91 $45.52 $19.00 $0.00 $0.00 $0.00 $9.56 $0 $64.52
Air Compressor + tools N0403 Goup 3 $33.68 $9.91 $43.59 $19.00 $0.00 $0.00 $0.00 $9.15 $0 $62.59
Welding Equipment N1203 Group 3 $30.90 $9.91 $40.81 $19.00 $0.00 $0.00 $0.00 $8.57 $0 $59.81
Heavy Duty Drill Rig N2204 Group 3A $36.60 $9.91 $46.51 $19.00 $0.00 $0.00 $0.00 $9.77 $0 $65.51
Pump (plugging) Drill Rig N2204 Group 3A $37.60 $9.91 $47.51 $19.00 $0.00 $0.00 $0.00 $9.98 $0 $66.51
Concrete Pump $19.00 $0
Gas Engine Vibrator A1601 Group 1 $36.83 $9.91 $46.74 $19.00 $0.00 $0.00 $0.00 $9.82 $0 $75.56
Generator 5KW $19.00 $0
HDEP Welder (pipe or liner) $19.00 $0
5 Ton Crane A1601 Group 1 $37.13 $9.91 $47.04 $19.00 $0.00 $0.00 $0.00 $9.88 $0 $75.92
20 Ton Crane A1601 Group 1 $37.13 $9.91 $47.04 $19.00 $0.00 $0.00 $0.00 $9.88 $0 $75.92
50 Ton Crane A1602 Group 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41
120 Ton Crane A1602 Group 1A $39.19 $9.91 $49.10 $19.00 $0.00 $0.00 $0.00 $10.31 $0 $78.41

NOTES:
(1) Equipment Type: Catepillar model or equivalent, LeTourneau

(2) Equipment Operator Source: 

(3) Zone Basis: 

Truck Drivers ($/hr) (4)
725 A2104 Group III $36.19 $9.91 $46.10 $17.66 $0.00 $0.00 $0.00 $9.68 $0 $73.44
730 A2103 Group II $37.01 $9.91 $46.92 $17.66 $0.00 $0.00 $0.00 $9.85 $0 $74.43
735 A1601 Group 1 $37.01 $9.91 $46.92 $17.66 $0.00 $0.00 $0.00 $9.85 $0 $74.43
740 A1601 Group 1 $37.01 $9.91 $46.92 $17.66 $0.00 $0.00 $0.00 $9.85 $0 $74.43
769D A2102 Group 1A $39.54 $9.91 $49.45 $17.66 $0.00 $0.00 $0.00 $10.38 $0 $77.49
773E A2102 Group 1A $39.54 $9.91 $49.45 $17.66 $0.00 $0.00 $0.00 $10.38 $0 $77.49
777D A2102 Group 1A $39.54 $9.91 $49.45 $17.66 $0.00 $0.00 $0.00 $10.38 $0 $77.49
785C A2102 Group 1A $39.54 $9.91 $49.45 $17.66 $0.00 $0.00 $0.00 $10.38 $0 $77.49
793C A2102 Group 1A $39.54 $9.91 $49.45 $17.66 $0.00 $0.00 $0.00 $10.38 $0 $77.49
797B A2102 Group 1A $39.54 $9.91 $49.45 $17.66 $0.00 $0.00 $0.00 $10.38 $0 $77.49
613E (5,000 gal) Water Wagon A2105 Group 1 $35.61 $9.91 $45.52 $17.66 $0.00 $0.00 $0.00 $9.56 $0 $72.74
621E (8,000 gal) Water Wagon A2105 Group 1 $35.61 $9.91 $45.52 $17.66 $0.00 $0.00 $0.00 $9.56 $0 $72.74
777D Water Truck A2105 Group 1 $35.61 $9.91 $45.52 $17.66 $0.00 $0.00 $0.00 $9.56 $0 $72.74
785C Water Truck A2105 Group 1 $35.61 $9.91 $45.52 $17.66 $0.00 $0.00 $0.00 $9.56 $0 $72.74
Dump Truck (10-12 yd3 ) A2104 Group III $36.19 $9.91 $46.10 $17.66 $0.00 $0.00 $0.00 $9.68 $0 $73.44

NOTES:
(4) Truck Driver Source: 

(5) Zone Basis: 

Laborers ($/hr) (6,7)
General Laborer N1201 Group 1 $29.00 $9.91 $38.91 $24.32 $0.00 $0.00 $0.00 $8.17 $0 $71.40
Skilled Laborer A1601 Group 1 $29.00 $9.91 $38.91 $24.32 $0.00 $0.00 $0.00 $8.17 $0 $71.40
Driller's Helper A1605 Group 5 $29.73 $9.91 $39.64 $24.32 $0.00 $0.00 $0.00 $8.32 $0 $72.28
Rodmen (reinforcing concrete) A1101 $33.55 $9.91 $43.46 $24.32 $0.00 $0.00 $0.00 $9.13 $0 $76.91
Cement finisher N1202 Group 2 $30.00 $9.91 $39.91 $24.32 $0.00 $0.00 $0.00 $8.38 $0 $72.61
Carpenter N1201 Group 1 $29.00 $9.91 $38.91 $21.62 $0.00 $0.00 $0.00 $8.17 $0 $68.70

NOTES:
(6) Laborer Source: 

(7) Carpenter Source: 

(8) Zone Basis: 

Project Management and Technical Labor ($/hr) (9)
Project Manager $200.00 $9.91 $209.91 $24.32 $0.00 $0.00 $0.00 $44.08 -21.00% -$44 $234.23
Foreman $81.72 $9.91 $91.63 $24.32 $0.00 $0.00 $0.00 $19.24 $0 $135.19
Field Geologist/Engineer $101.00 $9.91 $110.91 $24.32 $0.00 $0.00 $0.00 $23.29 $0 $158.52
Field Tech/Sampler $320.00 $9.91 $329.91 $24.32 $0.00 $0.00 $0.00 $69.28 -21.00% -$69 $354.23
Range Scientist $24.32
Senior Planning Engineer $120.00 $9.91 $129.91 $24.32 $0.00 $0.00 $0.00 $27.28 $0 $181.51
Project Engineer $120.00 $9.91 $129.91 $24.32 $0.00 $0.00 $0.00 $27.28 $0 $181.51
Mechanic/Fitter $24.32
Contract Sampling (non bulk rate) $320.00 $9.91 $329.91 $24.32 $0.00 $0.00 $0.00 $69.28 -21.00% -$67 $356.31

$24.32
$24.32
$24.32

NOTES:
(9) Project Manager:

(9) Foreman Source:
(9) Techical Labor Source:

Other Labor Source:
Other Labor Source:

†Additional User Markups
(These are added by the user to the

base rate to account for site-specific
conditions or corporate requirements)

Alaska Laborers & Mechanics Minimum Rates of Pay

Pamp 600 09-11-2012

Pamp 600 09-11-2012
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Closure Cost Estimate
Equipment Costs

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Monthly Rental Basis: 200  hrs month

EQUIPMENT RENTAL RATE TABLE

EQUIPMENT TYPE (1)

Monthly 
Owner/Rental 

Rate
Equipment Hourly 

Rate Fuel/Lube/ Wear Total Rate

Bulldozers
D6R $11,509.81 $57.55 $55.46 $113.01
D6R w/ Winch $13,006.21 $65.03 $58.05 $123.08
D7R $15,930.42 $79.65 $69.80 $149.45
D8R $22,564.47 $112.82 $93.06 $205.88
D9R $29,952.94 $149.76 $134.97 $284.74
D10R $38,339.01 $191.70 $164.95 $356.65
D11R $53,315.48 $266.58 $246.87 $513.44

Wheeled Dozers
824G $50.05 $50.05
834G $76.43 $76.43
844 $93.59 $93.59
854G $108.87 $108.87

Motor Graders
120H $5,436.92 $27.18 $30.49 $57.67
14G/H $12,507.41 $62.54 $56.13 $118.67
16G/H $17,027.78 $85.14 $70.41 $155.54
24M $63.40 $63.40

Track Excavators
312C $5,966.47 $29.83 $26.11 $55.94
320C $10,084.35 $50.42 $48.25 $98.67
325C $13,840.80 $69.20 $63.63 $132.84
330C $16,803.30 $84.02 $77.15 $161.16
345B $20,630.85 $103.15 $98.11 $201.27
365BL $26,046.30 $130.23 $128.53 $258.76
385BL $36,598.72 $182.99 $165.21 $348.20

Scrapers
631G $28,905.46 $144.53 $144.13 $288.66
637G $39,137.09 $195.69 $208.86 $404.54
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Closure Cost Estimate
Equipment Costs

Wheeled Loaders
924G $4,221.09 $21.11 $23.44 $44.54
928G $4,445.55 $22.23 $26.95 $49.17
950G $7,369.77 $36.85 $33.01 $69.86
966G $10,886.31 $54.43 $52.29 $106.72
972G $11,297.82 $56.49 $55.43 $111.92
980G $13,367.84 $66.84 $64.20 $131.03
988G $23,580.77 $117.90 $102.96 $220.86
990 $32,453.17 $162.27 $143.21 $305.48
992G $41,188.41 $205.94 $191.88 $397.82
994D $147.24 $147.24
L2350 $269.94 $269.94

Shovels
PC2000 $151.33 $151.33
PC3000 $204.50 $204.50
PC4000 $286.30 $286.30
PC5500 $486.71 $486.71
PC8000 $609.41 $609.41

Hydraulic Hammers
H-120 (fits 325) $3,250.00 $16.25 $0.00 $16.25
H-160 (fits 345) $6,640.00 $33.20 $9.21 $42.41
H-180 (fits 365/385) $7,775.00 $38.88 $0.00 $38.88

Demolition Shears
S340 (fits 322/325/330) $0.00
S365 (fits 330/345) $0.00
S390 (fits 365/385) $0.00

Demolition Grapples
G315 (fits 322/325) $0.00
G320 (fits 325/330) $0.00
G330 (fits 345/365) $0.00

Other Equipment
420D 4WD Backhoe $3,846.99 $19.23 $22.73 $41.96
428D 4WD Backhoe $4,707.42 $23.54 $24.63 $48.17
CS533E Vibratory Roller           $15.34 $15.34
CS633E Vibratory Roller           $19.43 $19.43
CP533E Sheepsfoot Compactor           $15.34 $15.34
CP633E Sheepsfoot Compactor           $19.43 $19.43
Light Truck - 1.5 Ton $1,401.49 $7.01 $10.53 $17.53
Supervisor's Truck $1,473.67 $7.37 $8.85 $16.22
Flatbed Truck $1,383.45 $6.92 $24.93 $31.85
Air Compressor + tools $5,918.12 $29.59 $26.91 $56.50
Welding Equipment $8,500.00 $42.50 $8.18 $50.68
Heavy Duty Drill Rig $28,000.00 $140.00 $49.08 $189.08
Pump (plugging) Drill Rig $28,000.00 $140.00 $40.90 $180.90
Concrete Pump $16,000.00 $80.00 $40.90 $120.90
Gas Engine Vibrator $2,769.00 $13.85 $4.09 $17.94
Generator 5KW $268.62 $1.34 $7.56 $8.90
HDEP Welder (pipe or liner) $1,200.00 $6.00 $8.18 $14.18
5 Ton Crane $9,000.00 $45.00 $12.27 $57.27
20 Ton Crane $19,200.00 $96.00 $16.36 $112.36
50 Ton Crane $19,200.00 $96.00 $19.22 $115.22
120 Ton Crane $21.27 $21.27

Trucks
725 $11,993.91 $59.97 $45.26 $105.23
730 $12,583.38 $62.92 $51.09 $114.00
735 $14,393.89 $71.97 $63.80 $135.77
740 $16,054.03 $80.27 $66.34 $146.61
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Closure Cost Estimate
Equipment Costs

769D $15,500.65 $77.50 $78.20 $155.71
773E $18,826.95 $94.13 $95.39 $189.52
777D $25,166.76 $125.83 $128.53 $254.36
785C $99.18 $99.18
793C $170.76 $170.76
797B $240.29 $240.29
613E (5,000 gal) Water Wagon $24.54 $24.54
621E (8,000 gal) Water Wagon $43.97 $43.97
777D Water Truck $25,166.76 $125.83 $128.53 $254.36
785C Water Truck $10,584.00 $52.92 $134.55 $187.47
Dump Truck (10-12 yd3 ) $15,760.00 $78.80 $21.27 $100.07

NOTES:
(1) Power Equipment Source:  

(2) Power Equipment Type: Catepillar model or equivalent, LeTourneau loader, Komatsu shovels
(3) Drilliing Equipment Source: Drilling Contractor

(4) Other Equipment Source: * Starred numbers came from a similar piece of equipment (usually slightly larger). 
(5) Drill rig includes support (pipe) truck
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Closure Cost Estimate
Equipment Costs

FUEL, LUBE AND  WEAR CALCULATIONS

EQUIPMENT TYPE

PM Cost 

Per Hour(1)
Under carriage or 

Tires (2)
G.E.T Consumption 

(3)
Fuel Use Rate 

gal/hr (4) Cost@
Total Hourly 

Equipment Cost
4.09/gal

Bulldozers
D6R $29.90 6.25 $25.56 $55.46
D6R w/ Winch $32.49 6.25 $25.56 $58.05
D7R $39.12 7.50 $30.68 $69.80
D8R $53.18 9.75 $39.88 $93.06
D9R $76.69 14.25 $58.28 $134.97
D10R $91.33 18.00 $73.62 $164.95
D11R $138.48 26.50 $108.39 $246.87

Wheeled Dozers
824G $6.08 $0.00 10.75 $43.97 $50.05
834G $6.08 $18.82 12.60 $51.53 $76.43
844 $4.94 $27.30 15.00 $61.35 $93.59
854G $31.16 19.00 $77.71 $108.87

Motor Graders
120H $14.13 4.00 $16.36 $30.49
14G/H $30.57 6.25 $25.56 $56.13
16G/H $39.73 7.50 $30.68 $70.41
24M 15.50 $63.40 $63.40

Track Excavators
312C $18.42 1.88 $7.69 $26.11
320C $28.21 4.90 $20.04 $48.25
325C $36.64 6.60 $26.99 $63.63
330C $43.61 8.20 $33.54 $77.15
345B $54.76 10.60 $43.35 $98.11
365BL $74.54 13.20 $53.99 $128.53
385BL $93.63 17.50 $71.58 $165.21

Scrapers
631G $82.78 15.00 $61.35 $144.13
637G $111.72 23.75 $97.14 $208.86

Wheeled Loaders
924G $12.19 2.75 $11.25 $23.44
928G $12.63 3.50 $14.32 $26.95
950G $16.65 4.00 $16.36 $33.01
966G $28.77 5.75 $23.52 $52.29
972G $29.87 6.25 $25.56 $55.43
980G $33.52 7.50 $30.68 $64.20
988G $53.47 12.10 $49.49 $102.96
990 $73.68 17.00 $69.53 $143.21
992G $97.81 23.00 $94.07 $191.88
994D 36.00 $147.24 $147.24
L2350 66.00 $269.94 $269.94

Shovels
PC2000 37.00 $151.33 $151.33
PC3000 50.00 $204.50 $204.50
PC4000 70.00 $286.30 $286.30
PC5500 119.00 $486.71 $486.71
PC8000 149.00 $609.41 $609.41

Hydraulic Hammers
H-120 (fits 325) N/A $0.00
H-160 (fits 345) N/A $9.21 $9.21
H-180 (fits 365/385) N/A $0.00

Demolition Shears
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Closure Cost Estimate
Equipment Costs

S340 (fits 322/325/330) N/A $0.00
S365 (fits 330/345) N/A $0.00
S390 (fits 365/385) N/A $0.00

Demolition Grapples
G315 (fits 322/325) N/A $0.00
G320 (fits 325/330) N/A $0.00
G330 (fits 345/365) N/A $0.00

Other Equipment
420D 4WD Backhoe $10.46 3.00 $12.27 $22.73
428D 4WD Backhoe $12.36 3.00 $12.27 $24.63
CS533E Vibratory Roller           3.75 $15.34 $15.34
CS633E Vibratory Roller           4.75 $19.43 $19.43
CP533E Sheepsfoot Compactor           3.75 $15.34 $15.34
CP633E Sheepsfoot Compactor           4.75 $19.43 $19.43
Light Truck - 1.5 Ton $4.39 1.50 $6.14 $10.53
Supervisor's Truck $4.76 1.00 $4.09 $8.85
Flatbed Truck $5.71 4.70 $19.22 $24.93
Air Compressor + tools $22.82 N/A 1.00 $4.09 $26.91
Welding Equipment N/A 2.00 $8.18 $8.18
Heavy Duty Drill Rig 12.00 $49.08 $49.08
Pump (plugging) Drill Rig 10.00 $40.90 $40.90
Concrete Pump N/A 10.00 $40.90 $40.90
Gas Engine Vibrator N/A 1.00 $4.09 $4.09
Generator 5KW $1.42 N/A 1.50 $6.14 $7.56
HDEP Welder (pipe or liner) N/A 2.00 $8.18 $8.18
5 Ton Crane 3.00 $12.27 $12.27
20 Ton Crane 4.00 $16.36 $16.36
50 Ton Crane 4.70 $19.22 $19.22
120 Ton Crane 5.20 $21.27 $21.27

Trucks
725 $26.04 4.70 $19.22 $45.26
730 $29.82 5.20 $21.27 $51.09
735 $33.74 7.35 $30.06 $63.80
740 $36.28 7.35 $30.06 $66.34
769D $40.37 9.25 $37.83 $78.20
773E $47.33 11.75 $48.06 $95.39
777D $60.02 16.75 $68.51 $128.53
785C 24.25 $99.18 $99.18
793C 41.75 $170.76 $170.76
797B 58.75 $240.29 $240.29
613E (5,000 gal) Water Wagon 6.00 $24.54 $24.54
621E (8,000 gal) Water Wagon 10.75 $43.97 $43.97
777D Water Truck $60.02 16.75 $68.51 $128.53
785C Water Truck $35.37 24.25 $99.18 $134.55
Dump Truck (10-12 yd3 ) (5) N/A N/A 5.20 $21.27 $21.27

Notes:
(1) PM Source: 

(2) Undercarriage Source: 

(3) G.E.T. Source: CAT Historical Data
(4) Fuel Use Source: Caterpillar Handbook, Edition 35, Ch. 20; or estimated average for smaller vehicles

    (5) Dump Truck Oper. Cost Source: Means Heavy Construction (2008)
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Closure Cost Estimate
Equipment Costs

TIRE COST TABLES

Equipment Tire Size
# of Tires Per Piece 

of Equipment
Cost 

Per Tire Tire Cost
 (1)(2)

Life Expectency 
Hours 

(Low/Zone A) 
(3)

Tire Cost per 
Hour

Bulldozers
D6R N/A
D6R w/ Winch N/A
D7R N/A
D8R N/A
D9R N/A
D10R N/A
D11R N/A

Wheeled Dozers
824G 29.5R25 4 $0.00 3,500 $0.00
834G 35/65-R33 4 $16,465.00 $65,860.00 3,500 $18.82
844 45/65-R39 4 $23,888.00 $95,552.00 3,500 $27.30
854G 45/65-R45 4 $27,263.00 $109,052.00 3,500 $31.16

Motor Graders
120H 13PR24 6 $0.00 3,500
14G/H 20.5R25 6 $0.00 3,500
16G/H 23.5R25 6 $0.00 3,500
24M 23.5R25 6 $0.00 3,500

Track Excavators
312C N/A
320C N/A
325C N/A
330C N/A
345B N/A
365BL N/A
385BL N/A

Scrapers
631G 37.25R35 4 $0.00 4,000
637G 37.25R35 4 $0.00 4,000

Wheeled Loaders
924G 17.5R25 4 $0.00 4,500
928G 17.5R25 4 $0.00 4,500
950G 26.5R25 4 $0.00 4,500
966G 26.5R25 4 $0.00 4,500
972G 26.5R25 4 $0.00 4,500
980G 29.5R25 4 $0.00 4,500
988G 35/65-33 4 $0.00 4,500
990 41.25/70-39 4 $0.00 4,500
992G 45/65R45 4 $0.00 4,500
994D 55/85R57 4 $0.00 4,500
L2350 55/85R57 4 $0.00 4,500

Shovels
PC2000 N/A
PC3000 N/A
PC4000 N/A
PC5500 N/A
PC8000 N/A

Hydraulic Hammers
H-120 (fits 325) N/A
H-160 (fits 345) N/A
H-180 (fits 365/385) N/A
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Closure Cost Estimate
Equipment Costs

Demolition Shears
S340 (fits 322/325/330) N/A
S365 (fits 330/345) N/A
S390 (fits 365/385) N/A

Demolition Grapples
G315 (fits 322/325) N/A
G320 (fits 325/330) N/A
G330 (fits 345/365) N/A

Other Equipment
420D 4WD Backhoe 340/80R18-19.5LR24 2 $0.00 3,000
428D 4WD Backhoe 340/80R18-16.9R28 2 $0.00 3,000
CS533E Vibratory Roller           N/A
CS633E Vibratory Roller           N/A
CP533E Sheepsfoot Compactor           N/A
CP633E Sheepsfoot Compactor           N/A
Light Truck - 1.5 Ton 4 $0.00 3,000
Supervisor's Truck 4 $0.00 3,000
Flatbed Truck 22 $0.00 3,000
Air Compressor + tools N/A
Welding Equipment N/A
Heavy Duty Drill Rig 4 $0.00 3,000
Pump (plugging) Drill Rig 4 $0.00 3,000
Concrete Pump N/A
Gas Engine Vibrator N/A
Generator 5KW N/A
HDEP Welder (pipe or liner) N/A
5 Ton Crane 4 $0.00 3,000
20 Ton Crane 4 $0.00 3,000
50 Ton Crane 6 $0.00 3,000
120 Ton Crane 6 $0.00 3,000

Trucks
725 23.5R25 6 $0.00 2,000
730 23.5R25 6 $0.00 2,000
735 26.5R25 6 $0.00 2,000
740 29.5R25 6 $0.00 2,000
769D 18.00R33 6 $0.00 6,000
773E 24.00R35 6 $0.00 5,000
777D 27.00R49 6 $0.00 5,000
785C 33.00R51 6 $0.00 4,000
793C 40.00R57 6 $0.00 4,000
797B 40.00R57 6 $0.00 4,000
613E (5,000 gal) Water Wagon 23.5R25 6 $0.00 6,000
621E (8,000 gal) Water Wagon 33.25R29 6 $0.00 8,000
777D Water Truck 27.00R49 6 $0.00 5,000
785C Water Truck 33.00R51 6 $23,577.00 $141,462.00 4,000 $35.37
Dump Truck (10-12 yd3 ) 10 $0.00 6,000

Notes:
(1) Unit Cost Basis: Cost per tyre each

(2) Cost Basis:
(3) Tire Cost Source:

(4) Tire Wear Source: Caterpillar Handbook, Edition 37
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Closure Cost Estimate
Material Costs

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Revegetation Materials
Seed Mixes

Seed Mix Description Cost/Acre

None
Mix 1 Basins
Mix 2 Low Hills
Mix 3 Uplands
Mix 4 Riparian or Custom
User Mix 1 Ladown Yards (1/2 the costs since area $41.40
User Mix 2
User Mix 3
User Mix 4

Cost/lb lbs/Acre Cost/Acre
User Mix 5 (from Seed Mix sheet) $9.20 $9.00 $82.80

Notes:

Mulch
Item Cost/lb lbs/Acre Cost/Acre

None
Straw Mulch 10
Hydro Mulch 10

Timber Mulch 10
10

Notes:
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Closure Cost Estimate
Material Costs

Amendments
Item Cost/lb lbs/Acre Cost/Acre

None
Organic Matter 10
Treated Sludge 10
Chemical $0.44 300 $132.11

10

Notes:

Well Abandonment Materials
Description Cost/50lb bag Units Cost/unit*

Cement $30.39 cy $144.71
Grout (Low Grade Bentonite) $23.31 cy $111.00
Inert Material/Cuttings $0.00 cy $0.00

cy
cy

Cement and grout quotes from 2012 Baroid pricing
Wells will be closed with grout. Inert Material is assumed to be grout

* Assumes 1 bag mixes with water to make 0.21 y3 or 0.16 m3 of grout/cement slurry.

Monitoring Costs
Description Units Cost/unit

Monitor Well Pump ea.
Sampling Supplies ea. $0.00

ea.
ea.
ea.
ea.
ea.
ea.
ea.
ea.
ea.
ea.
ea.
ea.
ea.
ea.
ea.

Sampling costs are non-diccounted/bulk rate from ACZ
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Fuel, Etc.
Description Units Cost/unit User Overrides

Off-road Diesel - delivered (1) $/gal $4.090
Pickup Truck Mileage $/mi
Electical Power $/kWh $0.165

Concrete Delivered to Site CY $180.000
Rebar Delivered lb $0.750
Signage Install Per Sign Post $500.000
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Closure Cost Estimate
Material Costs

Revegetation Method
Slopes

Disturbance Type Seed Application Method Labor Equipment Total
Cost/Acre Cost/Acre Cost/Acre

Waste Rock Dumps Mechanical Broadcast $183.18 $183.18
Heap Leach Mechanical Broadcast $183.18 $183.18
Tailings Mechanical Broadcast $183.18 $183.18
Quarries & Borrow Pits Mechanical Broadcast $183.18 $183.18

Flat Areas and Undifferentiated
Disturbance Type Seed Application Method Labor Equipment Total

Cost/Acre Cost/Acre Cost/Acre
Exploration Trenches Mechanical Broadcast $183.18 $183.18
Exploration Roads Mechanical Broadcast $183.18 $183.18
Waste Rock Dumps Mechanical Broadcast $183.18 $183.18
Heap Leach Mechanical Broadcast $183.18 $183.18
Tailings Mechanical Broadcast $183.18 $183.18
Quarries & Borrow Pits Mechanical Broadcast $183.18 $183.18
Roads Mechanical Broadcast $183.18 $183.18
Pits Mechanical Broadcast $183.18 $183.18
Haul Material Mechanical Broadcast $183.18 $183.18
Foundations & Buildings Mechanical Broadcast $183.18 $183.18
Sediment & Drainge Control Mechanical Broadcast $183.18 $183.18
Process Ponds Mechanical Broadcast $183.18 $183.18
Landfills Mechanical Broadcast $183.18 $183.18
Yards, Etc. Mechanical Broadcast $183.18 $183.18
Revegetation Maintenance Mechanical Broadcast $183.18 $183.18
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Closure Cost Estimate
Misc. Unit Costs

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Color Code Key
User Input - Direct Input Direct Input
User Input - Pull Down List Pull Down Selection
Program Constant (can override) Alternate Input
Program Calculated Value Locked Cell - Formula or Reference

Revegetation

Daily Daily Output
Means Number Unit Crew Output User Materials Labor Equipment Total      Notes

Seeding - Broadcast Hand (1) acres $0.00
Seeding - Broadcast Mechanical (1) acres $183.18 $183.18

Seeding - Drill (1) acres 365 $0.00
Seeding - Hydroseeding (1) 365 $0.00

Shrub Planting - bare root 6-10 in (150- 250mm) (2) 02910-400-0561 ea. 1 Clab 365 $1.56 $0.00 $1.56
Tree Planting - bare root 11-16 in (270- 400mm) (3) 02910-400-0562 ea. 1 Clab 260 $2.20 $0.00 $2.20

Cactus Planting (4) ea. 1 Clab $0.00
NOTES:

(1) Seeding Source: 
(2) Shrub Source: 

(3) Tree Source: 
(4) Cactus Source: 

Building and Wall Demolition
  Hourly productivity rates and crew composition from Means Heavy Construction 2005 Edition by permission of R.S.Means/Reed Construction Data .
  All equipment, labor and material unit costs are from Labor Costs, Equipment Costs and Material Costs spreadsheets

Daily Daily Output
Means Number Unit Crew Output User Labor Equipment Premium Total      Notes

Building Demolition   
Lg. steel 02220-110-0012 C.F. B-8 21500 $0.21 $0.13 $0.34

Lg. concrete 02220-110-0050 C.F. B-8 15300 $0.30 $0.19 $0.49
Lg. masonry 02220-110-0080 C.F. B-8 20100 $0.23 $0.14 $0.37

Lg. mixed 02220-110-0100 C.F. B-8 20100 $0.23 $0.14 $0.37
Sm. steel 02220-110-0500 C.F. B-3 14800 $0.23 $0.08 $0.31

Sm. concrete 02220-110-0600 C.F. B-3 11300 $0.30 $0.11 $0.41
Sm. masonry 02220-110-0650 C.F. B-3 14800 $0.23 $0.08 $0.31

Sm. wood 02220-110-0700 C.F. B-3 14800 $0.23 $0.08 $0.31

Wall Demolition   
Block 4 in (100 mm) thick 02220-130-2000 S.F. 1 Clab 180 $3.17 $0.00 0% $3.17
Block 6 in (150 mm) thick 02220-130-2040 S.F. 1 Clab 170 $3.36 $0.00 0% $3.36
Block 8 in (200 mm) thick 02220-130-2080 S.F. 1 Clab 150 $3.81 $0.00 0% $3.81

Block 12 in (300 mm) thick 02220-130-2100 S.F. 1 Clab 150 $3.81 $0.00 0% $3.81
Conc 6 in (150 mm) thick 02220-130-2400 S.F. B-9 160 $24.17 $2.83 0% $27.00
Conc 8 in (200 mm) thick 02220-130-2420 S.F. B-9 140 $27.62 $3.23 0% $30.85

Conc 10 in (250 mm) thick 02220-130-2440 S.F. B-9 120 $32.23 $3.77 0% $36.00
Conc 12 in (300 mm) thick 02220-130-2500 S.F. B-9 100 $38.67 $4.52 0% $43.19
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Closure Cost Estimate
Misc. Unit Costs

Waste Disposal
  Unit rates from Means Heavy Construction 2006 Edition by permission of R.S.Means/Reed Construction Data .

Daily
Means Number Unit Crew Output Materials Labor Equipment Total      Notes

Rubbish Handling   
Dumpster delivery (average for all sizes) 02220-350-0910 ea. $0.00

Haul (average for all sizes) 02220-350-0920 ea. $0.00
Rent per month (average for all sizes) 02220-350-0940 ea. $0.00

Disposal fee per ton (tonne) (average for all sizes) 02220-350-0950 ton $0.00
NOTES:

Dumpster Cost Source
Dumpster Disposal Fee Source:

Hazardous Material Handling - Solids (+ Liquids in drums)
Pickup fees 55 gal (200 L). drums 02110-300-1100 ea. $0.00

Bulk material (average) 02110-300-1220/1230 ton $0.00
Transport - truck load (80 drums, 25 cy (m3), 18 tons) 02110-300-1260/1270 mile $0.00

Dump site solid disposal fee 02110-300-6000/6020 ton $0.00
NOTES:

Solid Handling Cost Source
Solid Disposal Fee Source:

Hazardous Material Handling - Liquids  
Vacuum Truck Pickup (2200 gal/8300 L) 02110-300-3110 hr. $0.00

Vacuum Truck Pickup (5000 gal/19000 L) 02110-300-3120 hr. $0.00
Dump site liquid disposal fee 02110-300-6000/6020 ton $0.00

NOTES:
Liquid Handling Cost Source
Liquid Disposal Fee Source:

Hydrocarbon Contaminated Soils (HCS)  
Insitu Biotreatment 02115-200-2020/2021 C.Y. $0.00

HCS disposal fee 02115-200-2050/2055 C.Y. $0.00
NOTES:

Insitu Treatment Cost Source
HCS Disposal Fee Source:
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Closure Cost Estimate
Misc. Unit Costs

Concrete Structure Installation
  Weekly dumpster rental rates from Means Heavy Construction 2005 Edition with permission by R.S.Means/Reed Construction Data .
Weekly dumpster rental rates include haul to off-site disposal site and disposal fees

Daily
Means Number Unit Crew Output Materials Labor Equipment Premium Total      Notes

Reinforced Concrete Bulkheads and Shaft Covers  
Grade walls - 15 in (400mm) thick, 8 ft (2.5m) high 03310-240-4300 C.Y. C-14D 80.02 $79.57 $15.50 $95.07 includes reinforcing

Grade walls - 15 in (400mm) thick, 12 ft (3.7m) high 03310-240-4350 C.Y. C-14D 26.2 $243.04 $47.35 $290.39 includes reinforcing
Elevated conc, 1-way beam & slab - 15ft (4.6m) span 03310-240-2700 C.Y. C-14B 20.59 $768.83 $60.25 $829.08 includes reinforcing
Elevated conc, 1-way beam & slab - 25ft (7.5m) span 03310-240-2750 C.Y. C-14B 28.36 $558.19 $43.74 $601.93 includes reinforcing

Bat Gate/Foam Plug Installation  

Bat Gate (5) ea. materials $/ea. Installed
Culvert Gate (5) ea. materials $/ea. Installed

Adit Foam Plug (6) ea./C.Y. materials $/cy placed
Production Opening Foam Plug (6) ea./C.Y. materials $/cy placed

NOTES:
(5) Bat Gate Source: 

(6) Foam Plug Source: 

Misc. Linear Projects
  Hourly productivity rates and crew composition from Means Heavy Construction 2005 Edition by permission of R.S.Means/Reed Construction Data .
  All equipment, labor and material unit costs are from Labor Costs, Equipment Costs and Material Costs spreadsheets

Daily
Means Number Unit Crew Output Materials Labor Equipment Premium Total      Notes

Fencing Installation   
Barbed 3-strand 02820-170-1650 L.F. B-80A 760 $3.02 $0.18 $3.20
Barbed 4-strand extrapolated L.F. B-80A 570 $4.03 $0.25 $4.28
Barbed 5-strand 02820-130-0920 L.F. B-80A 456 $5.04 $0.31 $5.35

Chain link 8-10ft (2.5-3m) Install 02820-130-0920 L.F. B-80C 180 $12.77 $0.78 $13.55
Wood stockade fence 6 ft (2 m) high - Install 02820-510-1240 L.F. B-80C 150 $15.33 $0.93 $16.26

user L.F. $0.00
user L.F. $0.00
user L.F. $0.00
user L.F. $0.00

Fencing Removal  
Barbed 3-strand Removal 02220-220-1600 L.F. 2 Clab 430 $4.02 $0.33 $4.35
Barbed 4-strand Removal extrapolated L.F. 2 Clab 355 $4.87 $0.40 $5.27
Barbed 5-strand Removal 02220-220-1650 L.F. 2 Clab 280 $6.17 $0.50 $6.67

Chain link 8-10 ft (2.5-3 m) Removal 02220-220-1700 L.F. B-6 445 $3.94 $0.88 $4.82
Wood, all types 4-6 ft ("1.5-2 m) high - Removal 02220-220-1775 L.F. 2 Clab 430 $4.02 $0.33 $4.35

user L.F.
user L.F. $0.00
user L.F. $0.00
user L.F. $0.00
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Closure Cost Estimate
Misc. Unit Costs

Culvert Removal  
12 in (300 mm ) Diameter 02220-220-2900 L.F. B-6 175 $10.02 $2.25 $12.27
18 in (450 mm) Diameter 02220-220-2930 L.F. B-6 150 $11.68 $2.62 $14.30
24 in (600 mm) Diameter 02220-220-2960 L.F. B-6 120 $14.61 $3.28 $17.89

36 in (1m) Diameter 02220-220-3000 L.F. B-6 90 $19.47 $4.37 $23.84
Pipeline Removal  

0.75 in (20mm) - 4 in (100 mm) diameter 02220-381-1600 L.F. B-20 700 $4.01 $0.20 $4.21
6 in (150 mm) - 8 in (200 mm) 02220-381-1700 L.F. B-20 500 $5.62 $0.28 $5.90

10 in (250 mm) - 18 in (450 mm) 02220-381-1800 L.F. B-20 300 $9.36 $0.47 $9.83
20 in (500 mm) - 36 in (1 m) 02220-381-1900 L.F. B-20 200 $14.05 $0.70 $14.75

Pipe and Drainpipe Installation  
Water 4in (100mm ) 40ft (12m) length, welded HDPE 02510-760-0100 L.F. B-22A 400 $8.80 $4.64 $13.44
Water 6in (150mm) 40ft (12m) length, welded HDPE 02510-760-0200 L.F. B-22A 380 $9.26 $4.88 $14.14

Water 12in (300mm) 40ft (12m) length, welded HDPE 02510-760-0500 L.F. B-22A 260 $13.54 $7.14 $20.68
Drain 4in (100mm) perforated PVC 02620-630-2100 L.F. B-14 315 $14.48 $1.51 $15.99
Drain 6in (150mm) perforated PVC 02620-630-2110 L.F. B-14 300 $15.21 $1.59 $16.80

Drain 4in (100mm) corrugated, perf or plain 02620-660-0040 L.F. 2 Clab 1200 $1.44 $0.12 $1.56
Drain 6in (150mm) corrugated., perf or plain 02620-660-0060 L.F. 2 Clab 900 $1.92 $0.16 $2.08

Drain Rock Preparation  
Crushing C.Y.

Screening C.Y.
TOTAL $0.00

Misc.  

Backhoe work 02210-700-0120 C.Y. B-11M 28 $21.79 $11.99 $33.78
Powerline and Transformer Removal  

Single Pole mile $21,452.00
Double Pole mile

Transformer (9) ea. $6,510.00

NOTES:
(7) Single Pole Source: RS Means 2010

(8) Double Pole Source: 
(9) Transformer Source: Norcon Quote
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Closure Cost Estimate
Misc. Unit Costs

Erosion and Sedimentation Control
  Hourly productivity rates and crew composition from Means Heavy Construction 2005 Edition by permission of R.S.Means/Reed Construction Data .
  All equipment, labor and material unit costs are from Labor Costs, Equipment Costs and Material Costs spreadsheets

Daily
Means Number Unit Crew Output Materials Labor Equipment Premium Total      Notes

Rip-Rap & Rock Lining                   
Rip-Rap 3/8 to 1/4 CY (m3) pieces, grouted 02370-450-0110 S.Y. B-13 80 $49.92 $11.52 $61.44 assumes on-site source of rip-rap
Rip-Rap 18 in (450 mm) min thick, no grout 02370-450-0200 S.Y. B-13 53 $75.35 $17.39 $92.74 assumes on-site source of rip-rap

Gabions, 6 in (150 mm) deep 02370-450-0400 S.Y. B-13 200 $19.97 $4.61 $24.58 assumes on-site source rock fill for gabions
Gabions, 9 in (250 mm) deep 02370-450-0500 S.Y. B-13 163 $24.50 $5.65 $30.15 assumes on-site source rock fill for gabions

Gabions, 12 in (300 mm) deep 02370-450-0200 S.Y. B-13 153 $26.10 $6.02 $32.12 assumes on-site source rock fill for gabions
Gabions, 18 in (450 mm) deep 02370-450-0200 S.Y. B-13 102 $39.15 $9.04 $48.19 assumes on-site source rock fill for gabions

Gabions, 36 in (1m) deep 02370-450-0200 S.Y. B-13 60 $66.56 $15.36 $81.92 assumes on-site source rock fill for gabions
HDEP Liner Installation

Finish grading large area 2310-100-0100 S.F. B-11L 54000 $0.02 $0.02 $0.04
Compaction-riding, vibrating roller - 12in (300mm) lifts 2315-310-5100 C.Y. B-10Y 2600 $0.45 $0.05 $0.50

60 mil HDPE 2660-610-0010 S.F. 3 Skwk 1600 $1.45 $0.28 10% $1.90
80 mil HDPE user S.F. 3 Skwk 149 $9.00 $15.60 $3.01 $27.61
40 mil VLDPE user S.F. 3 Skwk 150 $7.00 $15.49 $2.99 $25.48

user S.F. 3 Skwk 149 $15.60 $3.01 $18.61
user S.F. 3 Skwk 149 $15.60 $3.01 $18.61

Construction Management Support
Office Trailer, Furnished, no hook-ups 0150-500-0250 mo. $0.00

Toilet Portable, chemical 1590-400-6410 mo. $0.00
TOTAL $0.00 $0.00

Pump and Casing Removal

Pump Type Measurement Unit Labor Equipment Total      Notes
Pump Removal  

Submersible ft to pump L.F. $0.00
Line Shaft ft to pump L.F. $0.00

NOTES:
(10) Pump Removal Source: 
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Closure Cost Estimate
Fleets (Crews)

ACTIVITY AND FLEET
Standard 

Labor Crew

User 
Defined 

Labor Crew

EQUIPMENT 
UNIT COST 

(Hourly)

TOTAL LABOR 
UNIT COST 

(Hourly)

TOTAL 
COST 

(Hourly)
Truck Tractor 1 $89.48 $89.48

Totals $312.21 $212.46 $524.67

User Crew #10
Description:

General Laborer 1 $0.00 $73.44 $73.44
Foreman $0.00 $0.00 $0.00

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

928G 1 $49.17 $76.55 $125.72
20 Ton Crane 1 $112.36 $76.25 $188.61
Dump Truck (10-12 yd3 ) 2 $200.14 $147.94 $348.08
Supervisor's Truck 1 $16.22 $73.97 $90.19

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

Totals $377.89 $448.15 $826.04

EQUIPMENT

LABOR
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Closure Cost Estimate
Productivity

Date of Submittal:  7/10/2013 Dozer Operator Skill: Average
File Name:  SRCE Fort Knox 2013 R1.xlsm Grader Operator Skill: Average
Model Version: Version 1.4.1 Truck/Scraper Operator: Average
Cost Data: User Data Loader Operator Skill: Average
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013.xlsm Excavator Operator Skill: Average
Cost Estimate Type: Surety          Cost Basis: Alaska Dozer Job Efficiency: 50 min/hr

Truck Job Efficiency: 50 min/hr
Scraper Job Efficiency: 50 min/hr
Loader Job Efficiency: 50 min/hr

Excavator Job Efficiency: 50 min/hr
Grader Job Efficiency: 50 min/hr

Productivity - Bulldozers

Dozer Specifications
Description D11R D10R D9R D8R D7R D6R

Blade Width (SU) (ft) 18.33 15.92 14.17 12.92 12.08 10.67
Shank Guage (3 shanks) (ft) 9.83 8.67 7.67 7.08 6.5 6.5
Pocket Spacing (ft) 4.75 4.33 3.87 3.58 3.25 3.25
Ripping Width (Ripper + 1 Pocket) (ft) 14.58 13 11.54 10.66 9.75 9.75
Ripping Speed (mph) 1 1 1 1 1 1
Ripping Maneuver (turn) Time (min) 0.25 0.25 0.25 0.25 0.25 0.25
Altitude Deration Factor 1 1 1 1 1 1
Ripping Hourly Production (excluding 
maneuvering time) (ft) 5,280 5,280 5,280 5,280 5,280 5,280

Source: Caterpillar Performance Handbook Edition 35  

Dozer Productivity vs. Grading Distance
Production (LCY/hr)

Average
Dozing 

Distance
(feet) D11R D10R D9R D8R D7R D6R

50 4,800 2,800 2,000 1,400 1,000
100 2,800 1,700 1,250 850 700 520
200 1,500 950 700 475 375 210
300 1,000 625 450 275 250 150
400 750 500 300 175
500 600 410 250 125
600 500 350 200 100

Source: Caterpillar Performance Handbook Edition 35  
dozer productivity = k x Dozing Distancep

(see graph)
k = 185082 81639 89889 115087 22719 101029
p = -0.919 -0.8502 -0.9425 -1.0809 -0.7796 -1.1506

Dozer Productivity (Semi-U Blade)

y = 185082x -0.919

y = 81639x -0.8502

y = 89889x -0.9425

y = 115087x -1.0809

y = 22719x -0.7796

y = 101029x -1.15060

500
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Closure Cost Estimate
Productivity

Productivity - Bulldozers (cont.)

% Grade vs. Dozing Factor
% Grade Dozing Factor

-30 1.6
-20 1.4
-10 1.2
0 1

10 0.8
20 0.55
30 0.3

Source: Caterpillar Performance Handbook Edition 35  
% Grade Dozing Factor =  -0.0214x + 0.9786

(see graph)

OPERATOR 
Average 0.75

MATERIAL (1) 

Loose stockpile 1.2
Normal 1
Hard to cut; frozen —
with tilt cylinder 0.8
Hard to drift; “dead” (dry,non-cohesive 
material) or very sticky material 0.8
Rock, ripped or blasted 0.6

SLOT DOZING OR SIDE BY SIDE (1) 1.2
VISIBILITY 

Good conditions 1
JOB EFFICIENCY 

50 min/hr 0.83
(1)  Selected in facility worksheets. 

    Other factors included as standard factors. 
Source: Caterpillar Performance Handbook Edition 35  

Material Densities(1)
Material lb/cy kg/m3

Alluvium 2,900 1,720 Note: uses Sand & Gravel - Dry from Caterpillar Handbook
Basalt 3,300 1,960
Clay - Dry 2,500 1,480
Granite - broken 2,800 1,660
Gravel 2,550 1,510
LS - broken 2,600 1,540
LS - crushed 2,600 1,540
Sandstone 2,550 1,510
Shale 2,100 1,250
Stone - crushed 2,700 1,600
Tailings - Coarse (dry, loose sand) 2,400 1,420
Tailings - Slimes (loose sand & clay) 2,700 1,600
Topsoil 1,600 950

(1) Source: Caterpillar Performance Handbook Edition 35  

Job Condition Correction Factors - Bulldozers

y = -0.0214x + 0.9786
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% Grade vs. Dozing Factor

Source: Caterpillar Performance Handbook Edtion 35
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Closure Cost Estimate
Productivity

Productivity - Scrapers

Scraper Specifications
Description 631G 637G

Empty Weight 100,600 112,760
Payload Capacity (cy)

Struck 24 24
Heaped 34 34
Average 29 29

Loaded by One D10R Self*
Load Time (min) 1 1
Maneuver and Spread (min) 1 1
Job Efficiency 1 1
Rolling Resistance** 3 3
Altitude Deration Factor 1 1

* Requires pair

Source: Caterpillar Performance Handbook Edition 35  

Downhill Scraper Speed - Grade Retarding vs. Effective Grade (Grade - Rolling Resistance)
Weight of Materials 631G 637G PP

Material lb/cy
Scraper Load

lb
Loaded 

Weight (lbs) 22 16 10 5 1

Loaded 
Weight 

(lbs) 25 15 10 5 1
Alluvium 2,900 84,100 184,700 7.5 10 13 33 33 196,860 7 10 18.5 34 34
Basalt 3,300 95,700 196,300 7.5 10 13 24.5 33 208,460 7 10 18.5 25 34
Clay - Dry 2,500 72,500 173,100 7.5 10 13 33 33 185,260 7 10 18.5 34 34
Granite - broken 2,800 81,200 181,800 7.5 10 13 33 33 193,960 7 10 18.5 34 34
Gravel 2,550 73,950 174,550 7.5 10 13 33 33 186,710 7 10 18.5 34 34
LS - broken 2,600 75,400 176,000 7.5 10 13 33 33 188,160 7 10 18.5 34 34
LS - crushed 2,600 75,400 176,000 7.5 10 13 33 33 188,160 7 10 18.5 34 34
Sandstone 2,550 73,950 174,550 7.5 10 13 33 33 186,710 7 10 18.5 34 34
Shale 2,100 60,900 161,500 7.5 10 18 33 33 173,660 10 13.5 18.5 34 34
Stone - crushed 2,700 78,300 178,900 7.5 10 13 33 33 191,060 7 10 18.5 34 34
Tailings - Coarse (dry, loose sand) 2,400 69,600 170,200 7.5 10 13 33 33 182,360 7 10 18.5 34 34
Tailings - Slimes (loose sand & clay) 2,700 78,300 178,900 7.5 10 13 33 33 191,060 7 10 18.5 34 34
Topsoil 1,600 46,400 147,000 7.5 10 18 33 33 159,160 10 13.5 18.5 34 34

Empty 10 18 24.5 33 33 Empty 10 13.5 18.5 34 34

Source: Caterpillar Performance Handbook Edition 34  

**A firm, smooth, rolling roadway with dirt or light surfacing, flexing slightly 
under load or undulating, maintained fairly regularly, watered
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Closure Cost Estimate
Productivity

Productivity - Scrapers (cont.)

631G Scraper Travel Time - Uphill Loaded
Time (min)

0.5 1 2 3 4 5 k p
0 825 2,250 5,300 2142.7 1.3418
2 750 1,800 4,600 1838.1 1.3083
4 550 1,400 3,000 4,800 6,700 1310.7 1.1893
6 490 1,000 2,200 3,300 4,500 5,600 1022.1 1.066
8 375 750 1,600 2,500 3,300 4,200 769.01 1.0558

10 300 700 1,300 2,000 2,750 3,450 645.84 1.0424
12 250 550 1,100 1,700 2,250 2,800 531.04 1.0453
14 225 450 900 1,400 1,850 2,250 452.07 1.0089

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

631G Scraper Travel Time - Uphill Empty
Time (min)

0.5 1 2 3 4 5 k p
0 1,100 2,550 5,550 2496.9 1.1675
2 950 2,400 5,300 2294.8 1.24
4 800 2,100 4,750 1998.3 1.2849
6 700 1,600 3,550 5,550 1557.5 1.1566
8 600 1,300 2,750 4,300 5,750 1287.8 1.0891

10 500 1,100 2,250 3,450 4,550 5,750 1068.1 1.0552
12 450 900 1,950 2,950 3,950 4,950 923.56 1.0492
14 375 800 1,600 2,500 3,300 4,200 783.37 1.0444

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

631G Travel Time - Loaded

y = 2142.7x1.3418

y = 1838.1x1.3083

y = 1310.7x1.1893

y = 1022.1x1.066

y = 769.01x1.0558

y = 645.84x1.0424

y = 531.04x1.0453

y = 452.07x1.0089
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Source: Caterpillar Performance Handbook Edition 34

631G Travel Time - Uphill Empty

y = 2496.9x1.1675

y = 2294.8x1.24

y = 1998.3x1.2849

y = 1577.5x1.1566
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Closure Cost Estimate
Productivity

Productivity - Scrapers (cont.)

637G Push-Pull Scraper Travel Time - Uphill Loaded
Time (min)

0.5 1 2 3 4 5 k p
0 1,000 2,500 5,550 2402.9 1.2362
2 850 2,200 5,150 2127.6 1.2995
4 700 1,700 3,900 6,250 1659.4 1.2212
6 600 1,300 2,750 4,300 5,750 1287.8 1.0891
8 500 1,100 2,200 3,300 4,500 5,600 1059.1 1.0421

10 400 850 1,750 2,700 3,600 4,475 839.89 1.0503
12 375 750 1,500 2,300 3,000 3,800 751.58 1.0055
14 275 600 1,300 2,000 2,650 3,250 595.28 1.0794

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

637G Push-Pull Scraper Travel Time - Uphill Empty
Time (min)

0.5 1 2 3 4 5 k p
0 1,250 2,750 5,700 2695.9 1.0945
2 1,200 2,600 5,550 2587.1 1.1047
4 990 2,450 5,250 2335.2 1.0234
6 800 2,000 4,450 7,216 1914.4 1.2211
8 700 1,600 3,500 5,400 7,216 1563.8 1.124

10 625 1,350 2,800 4,300 5,750 7,216 1327.4 1.0611
12 550 1,200 2,450 3,750 5,000 6,250 1168.8 1.0524
14 495 1,010 2,100 3,200 4,250 5,300 1015.8 1.0337

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

637G PP Travel Time - Loaded

y = 2402.9x1.2362

y = 2127.6x1.2995

y = 1659.4x1.2212

y = 1287.8x1.0891

y = 1059.1x1.0421

y = 839.89x1.0503
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Source: Caterpillar Performance Handbook Edition 34

637G PP Travel Time - Loaded

y = 2695.9x1.0945

y = 2587.1x1.1047
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y = 1914.4x1.2211
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Closure Cost Estimate
Productivity

Productivity - Haul Trucks

Haul Truck Specifications
Description 769D 773E 777D 785C 793C 797B

Chassis Weight (lb) 53,506 70,330 113,160 170,000 259,500 473,600
Body Weight (lb) 17,350 20,300 34,785 36,788 70,785 104,200
Standard Liner Weight (lb) 7,000 8,600 12,040 16,846 24,418 8,800
Total Truck Weight (lb) 77,856 99,230 159,985 223,634 354,703 586,600
Payload Capacity (cy)
Struck 21.6 34.8 55 78.5 126 228
Heaped 31.7 46 78.6 102 169 290
Average 26.65 40.4 66.8 90.25 147.5 259

Maneuver to Load Time (min) 0.7 0.7 0.7 0.7 0.7 0.7
Maneuver and Dump Time (min) 1.1 1.1 1.1 1.1 1.1 1.1
Job Efficiency 0.83 0.83 0.83 0.83 0.83 0.83
Rolling Resistance** 2.5 2.5 2.5 2.5 2.5 2.5
Altitude Deration Factor 1 1 1 1 1 1

**A firm, smooth, rolling roadway with dirt or light surfacing, flexing slightly under load 
    or undulating, maintained fairly regularly, watered

Source: Caterpillar Performance Handbook Edition 35  

Downhill Haul Truck Speed - Grade Retarding vs. Effective Grade (Grade - Rolling Resistance)
Weight of Materials 769D 773E 777D

Material lb/cy
Truck (769D) 

Load lb
Truck (773E) 

Load lb
Truck (777D) 

Load lb
Loaded 

Weight (lbs) 20 15 10 5

Loaded 
Weight 

(lbs) 20 15 10 5

Loaded 
Weight 

(lbs) 20 15 10 5
Alluvium 2,900 77,285 117,160 193,720 155,141 11 11 15 26 216,390 7 7 13 23 353,705 7 9 12 29
Basalt 3,300 87,945 133,320 220,440 165,801 11 11 11 20 232,550 7 7 13 23 380,425 7 7 12 21
Clay - Dry 2,500 66,625 101,000 167,000 144,481 11 11 15 26 200,230 7 9 13 23 326,985 7 9 16 29
Granite - broken 2,800 74,620 113,120 187,040 152,476 11 11 15 26 212,350 7 7 13 23 347,025 7 9 12 29
Gravel 2,550 67,958 103,020 170,340 145,814 11 11 15 26 202,250 7 9 13 23 330,325 7 9 16 29
LS - broken 2,600 69,290 105,040 173,680 147,146 11 11 15 26 204,270 7 9 13 23 333,665 7 9 12 29
LS - crushed 2,600 69,290 105,040 173,680 147,146 11 11 15 26 204,270 7 9 13 23 333,665 7 9 12 29
Sandstone 2,550 67,958 103,020 170,340 145,814 11 11 15 26 202,250 7 9 13 23 330,325 7 9 16 29
Shale 2,100 55,965 84,840 140,280 133,821 11 11 15 26 184,070 7 9 13 31 300,265 7 9 16 29
Stone - crushed 2,700 71,955 109,080 180,360 149,811 11 11 15 26 208,310 7 7 13 23 340,345 7 9 12 29
Tailings - Coarse (dry, loose sand) 2,400 63,960 96,960 160,320 141,816 11 11 15 26 196,190 7 9 13 23 320,305 7 9 16 29
Tailings - Slimes (loose sand & clay) 2,700 71,955 109,080 180,360 149,811 11 11 15 26 208,310 7 7 13 23 340,345 7 9 12 29
Topsoil 1,600 42,640 64,640 106,880 120,496 11 11 15 26 163,870 7 9 17 31 266,865 9 12 16 29

Empty 15 15 26 36 Empty 13 17 23 42 Empty 16 16 29 39

Source: Caterpillar Performance Handbook Edition 35  

Downhill Haul Truck Speed - Grade Retarding vs. Effective Grade (Grade - Rolling Resistance)
Weight of Materials 785C 793C 797B

Material lb/cy
Truck (785C) 

Load lb
Truck (793C) 

Load lb
Truck (797B) 

Load lb
Loaded 

Weight (lbs) 20 15 10 5

Loaded 
Weight 

(lbs) 20 15 10 5

Loaded 
Weight 

(lbs) 20 15 10 5
Alluvium 2,900 261,725 427,750 751,100 485,359 8 8 14 27 782,453 7 7 10 17 1,337,700 7 7 9 17
Basalt 3,300 297,825 486,750 854,700 521,459 8 8 14 27 841,453 7 7 10 17 1,441,300 7 7 9 17
Clay - Dry 2,500 225,625 368,750 647,500 449,259 8 11 14 36 723,453 7 7 10 25 1,234,100 7 7 9 23
Granite - broken 2,800 252,700 413,000 725,200 476,334 8 8 14 27 767,703 7 7 10 17 1,311,800 7 7 9 17
Gravel 2,550 230,138 376,125 660,450 453,772 8 8 14 36 730,828 7 7 10 25 1,247,050 7 7 9 23
LS - broken 2,600 234,650 383,500 673,400 458,284 8 8 14 27 738,203 7 7 10 25 1,260,000 7 7 9 23
LS - crushed 2,600 234,650 383,500 673,400 458,284 8 8 14 27 738,203 7 7 10 25 1,260,000 7 7 9 23
Sandstone 2,550 230,138 376,125 660,450 453,772 8 8 14 36 730,828 7 7 10 25 1,247,050 7 7 9 23
Shale 2,100 189,525 309,750 543,900 413,159 8 11 14 36 664,453 7 7 10 25 1,130,500 7 7 13 23
Stone - crushed 2,700 243,675 398,250 699,300 467,309 8 8 14 27 752,953 7 7 10 17 1,285,900 7 7 9 23
Tailings - Coarse (dry, loose sand) 2,400 216,600 354,000 621,600 440,234 8 11 14 36 708,703 7 7 10 25 1,208,200 7 7 9 23
Tailings - Slimes (loose sand & clay) 2,700 243,675 398,250 699,300 467,309 8 8 14 27 752,953 7 7 10 17 1,285,900 7 7 9 23
Topsoil 1,600 144,400 236,000 414,400 368,034 8 11 19 36 590,703 7 10 13 25 1,001,000 7 9 13 23

Empty 14 19 36 36 Empty 10 13 17 33 Empty 13 17 23 42

Source: Caterpillar Performance Handbook Edition 35  
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Productivity - Haul Trucks (cont.)

769D Haul Truck Travel Time - Uphill Loaded
Time (min)

0.4 1 2 3 4 5 k p
0 1,148 3,428 7,183 3316.3 1.1422
4 689 1,984 4,198 6,330 1928.3 1.1033
6 508 1,427 2,952 4,510 6,002 1386.4 1.0725
8 394 1,082 2,263 3,411 4,592 5,740 1061.8 1.06

10 328 869 1,771 2,690 3,608 4,510 857.82 1.0373
15 213 574 1,181 1,804 2,394 3,018 565 1.0482

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

769D Haul Truck Travel Time - Uphill Empty
Time (min)

0.4 1 2 3 4 5 k p
0 1,427 3,870 3870 1.0888
4 1,246 3,444 7,183 3400.1 1.0895
6 1,017 2,755 5,740 2734.5 1.0759
8 820 2,230 4,592 6,954 2191.3 1.0614

10 722 1,870 3,870 5,838 1872 1.0391
15 459 1,246 2,558 3,903 5,248 6,560 1222.9 1.0523

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

769D Travel Time - Loaded

y = 3316.3x1.1422

y = 2733x1.1372
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Source: Caterpillar Performance Handbook Edition 34

769D Travel Time - Empty
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Productivity - Haul Trucks (cont.)

773E Haul Truck Travel Time - Uphill Loaded
Time (min)

0.4 1 2 3 4 5 k p
0 1,066 3,117 6,496 3027.4 1.1254
4 656 1,952 4,035 6,168 1863.1 1.1109
6 492 1,312 2,756 4,167 5,577 6,955 1304.2 1.0507
8 394 1,017 2,100 3,182 4,265 5,315 1018.2 1.0326

10 328 853 1,804 2,690 3,609 4,528 856.36 1.041
15 226 525 1,083 1,673 2,231 2,789 549.25 1.0038

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

773E Haul Truck Travel Time - Uphill Empty
Time (min)

0.4 1 2 3 4 5 k p
0 1,312 3,510 7,218 3479.1 1.0602
4 1,181 3,248 6,660 3190.7 1.0763
6 1,017 2,887 5,971 2819.7 1.1018
8 820 2,329 4,790 7,218 2250.5 1.08

10 656 1,804 3,675 5,545 1757.5 1.0592
15 427 1,280 2,657 4,035 5,446 6,824 1212.9 1.0915

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

773E Travel Time - Uphill Loaded
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773E Travel Time - Uphill Loaded
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Productivity - Haul Trucks (cont.)

777D Haul Truck Travel Time - Uphill Loaded
Time (min)

0.4 1 2 3 4 5 k p
0 656 2,558 6,068 2403.1 1.3876
4 459 1,509 3,313 5,215 7,085 1412 1.1863
6 394 1,148 2,460 3,706 5,018 6,298 1111 1.0949
8 918 1,886 2,837 3,772 4,756 922.57 1.0197

10 722 1,443 2,165 2,919 3,608 721.44 1.0027
15 525 1,017 1,558 2,034 2,591 520.56 0.9905

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

777D Haul Truck Travel Time - Uphill Empty
Time (min)

0.4 1 2 3 4 5 k p
0 968 3,034 6,560 2929.3 1.192
4 754 2,657 6,068 2532.8 1.2999
6 656 2,247 5,182 2167.3 1.2873
8 607 1,935 4,248 6,560 1846.2 1.1831

10 525 1,607 3,378 5,215 7,282 1528.4 1.1332
15 410 1,197 2,460 3,706 4,986 6,232 1139.7 1.072

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

777D Travel Time - Uphill Loaded
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Source: Caterpillar Performance Handbook Edition 34

777D Travel Time - Uphill Empty
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Productivity - Haul Trucks (cont.)

785C Haul Truck Travel Time - Uphill Loaded
Time (min)

0.4 1 2 3 4 5 k p
0 820 2,630 5,500 2491.1 1.1872
4 530 1,600 3,370 5,040 1524.4 1.1206
6 300 1,000 2,180 3,270 4,400 5,570 923 1.1469
8 240 790 1,610 2,480 3,380 4,200 719.64 1.1233

10 190 630 1,400 2,180 2,920 3,650 590.43 1.1678
15 40 370 770 1,200 1,590 2,000 227.29 1.4863

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

785C Haul Truck Travel Time - Uphill Empty
Time (min)

0.4 1 2 3 4 5 k p
0 1,380 2,870 5,780 3032.7 0.8852
4 1,210 2,690 5,400 2785.5 0.9264
6 1,060 2,490 5,020 2542.3 0.9645
8 900 1,960 4,000 6,000 2074.4 0.9446

10 770 1,670 3,410 5,190 6,910 1780.8 0.9606
15 430 1,030 2,200 3,320 4,410 5,570 1073.1 1.0209

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

785C Travel Time - Uphill Loaded
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Productivity - Haul Trucks (cont.)

793C Haul Truck Travel Time - Uphill Loaded
Time (min)

0.5 1 2 3 4 5 k p
0 1,230 2,570 5,300 2558.8 1.0537
4 800 1,600 3,400 5,190 7,000 1634.8 1.0485
6 520 1,090 2,300 3,560 4,760 5,970 1091.9 1.0635
8 390 810 1,760 2,700 3,630 4,570 820.99 1.0743

10 260 630 1,200 2,180 2,930 3,690 589.82 1.1481
15 150 380 810 1,300 1,760 2,210 355.44 1.1605

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

793C Haul Truck Travel Time - Uphill Empty
Time (min)

0.5 1 2 3 4 5 k p
0 1,380 2,780 5,580 2776.6 1.0078
4 1,310 2,650 5,370 2651.5 1.0177
6 1,230 2,500 5,040 2493.2 1.0174
8 1,060 2,140 4,300 6,490 2137 1.0107

10 880 1,750 3,560 5,310 1762.1 1.0059
15 600 1,200 2,410 3,610 4,800 6,000 1201.1 1.0003

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

793C Travel Time - Uphill Loaded
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Productivity - Haul Trucks (cont.)

797B Haul Truck Travel Time - Uphill Loaded
Time (min)

0.5 1 2 3 4 5 k p
0 1,900 3,670 3670 0.9498
4 900 1,800 3,620 5,480 1805.3 1.0077
6 620 1,230 2,450 3,700 5,000 1234.4 1.0019
8 480 940 1,850 2,790 3,750 944.49 0.987

10 370 750 1,460 2,220 2,950 741.06 0.9957
15 240 500 1,000 1,480 2,000 491.13 1.0142

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

797B Haul Truck Travel Time - Uphill Empty
Time (min)

0.5 1 2 3 4 5 k p
0 1,800 3,650 3650 1.0199
4 1,700 3,400 6,900 3416.6 1.0105
6 1,240 2,520 5,100 2516.5 1.0201
8 960 1,950 3,960 5,900 1945.9 1.0152

10 800 1,620 3,350 5,000 6,700 1627.6 1.0239
15 500 1,000 2,040 3,050 4,100 5,130 1006 1.0124

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

797B Travel Time - Uphill Empty
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Productivity - Articulated Trucks

Articulated Truck Specifications
Description 725 730 735 740

Chassis Weight (lb)
Body Weight (lb)
Standard Liner Weight (lb)
Operating Weight (Empty) (lb) 50,120 51,220 65,830 72,070
Payload Capacity (cy)
Struck 14.5 17.1 19.3 23.3
Heaped 18.8 22.1 31.8 30.2
Average 16.65 19.6 25.55 26.75

Maneuver to Load Time (min) 0.7 0.7 0.7 0.7
Maneuver and Dump Time (min) 1.1 1.1 1.1 1.1
Job Efficiency 0.83 0.83 0.83 0.83
Rolling Resistance** 2.5 2.5 2.5 2.5
Altitude Deration Factor 1 1 1 1

**A firm, smooth, rolling roadway with dirt or light surfacing, flexing slightly under load 
        or undulating, maintained fairly regularly, watered

Source: Caterpillar Performance Handbook Edition 35  

Downhill Haul Truck Speed - Grade Retarding vs. Effective Grade (Grade - Rolling Resistance)
Weight of Materials 725 730

Material lb/cy
Truck (725) 

Load lb
Truck (730) 

Load lb
Loaded 

Weight (lbs) 20 15 10 5

Loaded 
Weight 

(lbs) 20 15 10 5
Alluvium 2,900 48,285 56,840 98,405 9 9 13 30 108,060 5 8 13 29
Basalt 3,300 54,945 64,680 105,065 5 9 13 22 115,900 5 8 13 29
Clay - Dry 2,500 41,625 49,000 91,745 9 13 13 30 100,220 8 8 13 29
Granite - broken 2,800 46,620 54,880 96,740 9 13 13 30 106,100 5 8 13 29
Gravel 2,550 42,458 49,980 92,578 9 13 13 30 101,200 8 8 13 29
LS - broken 2,600 43,290 50,960 93,410 9 13 13 30 102,180 8 8 13 29
LS - crushed 2,600 43,290 50,960 93,410 9 13 13 30 102,180 8 8 13 29
Sandstone 2,550 42,458 49,980 92,578 9 13 13 30 101,200 8 8 13 29
Shale 2,100 34,965 41,160 85,085 9 13 22 30 92,380 8 13 13 29
Stone - crushed 2,700 44,955 52,920 95,075 9 13 13 30 104,140 8 8 13 29
Tailings - Coarse (dry, loose sand) 2,400 39,960 47,040 90,080 9 13 13 30 98,260 8 8 13 29
Tailings - Slimes (loose sand & clay) 2,700 44,955 52,920 95,075 9 13 13 30 104,140 8 8 13 29
Topsoil 1,600 26,640 31,360 76,760 9 13 22 30 82,580 8 13 22 35

Empty 13 13 22 30 Empty 13 13 22 35

Source: Caterpillar Performance Handbook Edition 35  

Downhill Haul Truck Speed - Grade Retarding vs. Effective Grade (Grade - Rolling Resistance)
Weight of Materials 735 740

Material lb/cy
Truck (735) 

Load lb
Truck (740) 

Load lb
Loaded 

Weight (lbs) 20 15 10 5

Loaded 
Weight 

(lbs) 20 15 10 5
Alluvium 2,900 74,095 77,575 139,925 7 9 13 27 149,645 7 9 17 23
Basalt 3,300 84,315 88,275 150,145 7 9 13 27 160,345 7 9 13 23
Clay - Dry 2,500 63,875 66,875 129,705 7 9 13 27 138,945 9 13 17 31
Granite - broken 2,800 71,540 74,900 137,370 7 9 13 27 146,970 7 9 17 23
Gravel 2,550 65,153 68,213 130,983 7 9 13 27 140,283 7 9 17 31
LS - broken 2,600 66,430 69,550 132,260 7 9 13 27 141,620 7 9 17 31
LS - crushed 2,600 66,430 69,550 132,260 7 9 13 27 141,620 7 9 17 31
Sandstone 2,550 65,153 68,213 130,983 7 9 13 27 140,283 7 9 17 31
Shale 2,100 53,655 56,175 119,485 9 9 18 27 128,245 7 13 17 31
Stone - crushed 2,700 68,985 72,225 134,815 7 9 13 27 144,295 7 9 17 23
Tailings - Coarse (dry, loose sand) 2,400 61,320 64,200 127,150 7 9 13 27 136,270 9 13 17 31
Tailings - Slimes (loose sand & clay) 2,700 68,985 72,225 134,815 7 9 13 27 144,295 7 9 17 23
Topsoil 1,600 40,880 42,800 106,710 9 13 18 36 114,870 9 13 17 31

Empty 13 18 27 42 Empty 17 17 23 31

Source: Caterpillar Performance Handbook Edition 35  
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Productivity - Articulated Trucks (cont.)

725 Articulated Truck Travel Time - Uphill Loaded
Time (min)

0.5 1 2 3 4 5 k p
0 600 2,190 5,200 2097.3 1.3455
4 420 1,400 3,200 5,000 6,820 1329.1 1.2109
6 400 1,080 2,390 3,630 4,950 6,200 1091.2 1.0904
8 380 880 1,850 2,850 3,850 4,820 928.59 1.0158

10 300 729 1,450 2,250 3,020 3,800 741.09 1.0076
15 200 500 1,000 1,570 2,100 2,620 504.55 1.0225

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

725 Haul Truck Travel Time - Uphill Empty
Time (min)

0.5 1 2 3 4 5 k p
0 680 2,480 5,570 2326.3 1.3122
4 620 2,070 4,700 1999.4 1.2616
6 590 1,770 3,900 6,020 1728 1.1556
8 540 1,490 3,250 4,970 6,730 1487.8 1.0986

10 470 1,270 2,740 4,200 5,600 7,050 1271.2 1.0754
15 390 960 2,000 3,000 4,000 5,000 979.82 1.0145

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

725 Travel Time - Uphill Loaded
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Productivity

Productivity - Articulated Trucks (cont.)

730 Articulated Truck Travel Time - Uphill Loaded
Time (min)

0.5 1 2 3 4 5 k p
0 780 2,250 5,240 2095 1.374
4 610 1,390 3,170 4,930 6,880 1382 1.1651
6 540 1,100 2,340 3,550 5,780 6,000 112 1.0847
8 460 920 1,840 2,810 3,770 4,760 922.63 1.0145

10 390 750 1,420 2,170 2,880 3,600 751.26 0.965
15 300 560 1,050 1,500 1,995 2,500 560.84 0.9152

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

730 Haul Truck Travel Time - Uphill Empty
Time (min)

0.5 1 2 3 4 5 k p
0 980 2,500 5,560 2388 1.25621
4 810 2,100 4,810 2015 1.285
6 770 1,800 4,060 6,310 1767 1.1766
8 680 1,560 3,390 5,230 7,070 1520.2 1.1252

10 595 1,340 2,840 4,370 5,870 1304.7 1.0994
15 480 980 2,020 3,090 4,150 5,090 983.74 1.0321

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

730 Travel Time - Uphill Loaded
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Closure Cost Estimate
Productivity

Productivity - Articulated Trucks (cont.)

735 Articulated Truck Travel Time - Uphill Loaded
Time (min)

0.5 1 2 3 4 5 k p
0 700 2,200 5,020 2166 1.2254
4 550 1,350 2,950 4,520 6,100 1410.5 1.0528
6 450 1,020 2,200 3,400 4,570 5,770 1095.6 1.0223
8 390 810 1,650 2,530 3,370 4,200 879.73 0.9546

10 340 700 1,400 2,100 2,800 3,500 754.84 0.9332
15 230 500 970 1,400 1,900 2,390 519.31 0.9268

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

735 Haul Truck Travel Time - Uphill Empty
Time (min)

0.5 1 2 3 4 5 k p
0 680 2,300 5,140 2200.2 1.2606
4 610 2,070 4,760 1999.7 1.2795
6 580 1,770 4,100 6,370 1751.7 1.1953
8 560 1,370 2,900 4,400 5,950 1414.4 1.0306

10 440 1,200 2,600 4,030 5,450 6,900 1203 1.0924
15 370 840 1,660 2,540 3,390 4,200 871.57 0.969

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

735 Travel Time - Uphill Loaded
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Closure Cost Estimate
Productivity

Productivity - Articulated Trucks (cont.)

740 Articulated Truck Travel Time - Uphill Loaded
Time (min)

0.5 1 2 3 4 5 k p
0 600 2,340 5,500 2190.6 1.3823
4 500 1,390 3,190 4,960 6,780 1415 1.1389
6 420 1,020 2,200 3,400 4,580 5,700 1066.4 1.0438
8 350 800 1,650 2,560 3,400 4,300 842.87 1.0012

10 290 640 1,350 2,040 2,750 3,410 686.02 0.9889
15 200 450 940 1,400 1,830 2,340 474.86 0.9789

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

740 Haul Truck Travel Time - Uphill Empty
Time (min)

0.5 1 2 3 4 5 k p
0 700 2,570 5,820 2413.6 1.3214
4 630 2,230 5,400 2170.4 1.3372
6 590 1,840 4,230 6,630 1804.5 1.2048
8 560 1,510 3,400 5,250 7,120 1541.5 1.1112

10 500 1,250 2,790 4,300 5,800 1308.2 1.074
15 390 900 1,900 2,920 3,930 4,930 951.69 1.0146

Travel Time (min) = 
Source: Caterpillar Performance Handbook Edition 35  

Total Resistance (%)
(rolling + grade)

Total Resistance (%)
(rolling + grade)

740 Travel Time - Uphill Loaded
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Closure Cost Estimate
Productivity

Productivity - Wheel Loaders

Wheel Loader Specifications
Description 924G 928G 950G 966G 972G 972G (2) 980G 988G 988G(2) 990 992G 992G(2) 994D L2350

Payload Capacity (cy)
Struck 2.2 2.5 3.46 4.46 4.71 4.71 6.34 6.9 6.9 9.5 13.2 13.2 18

Heaped 2.7 3.25 4 5.25 5.5 5.5 7.25 8.33 8.33 11.25 16 16 22.5
Average 2.45 2.875 3.73 4.855 5.105 5.105 6.795 7.615 7.615 10.375 14.6 14.6 20.25 53

Matched Truck N/A N/A N/A 725 730 735 N/A 740 769D 773D 777D 785C 793C 797B
Average Cycle Time (min) 0.45 0.45 0.5 0.5 0.5 0.5 0.55 0.55 0.55 0.55 0.6 0.6 0.6 0.75
Passes to Fill Truck N/A N/A N/A 3 4 5 N/A 4 3 4 5 6 7 5
Altitude Deration Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Operator Efficiency 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Job Efficiency 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Time to Fill Truck N/A N/A N/A 1.5 2 2.5 N/A 2.2 1.65 2.2 3 3.6 4.2 3.75
Rolling Resistance** 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Loader matched to small truck fleet
Loader matched to medium truck fleet
Loader matched to large truck fleet
Loader matched to extra large truck fleet

**A firm, smooth, rolling roadway with dirt or light surfacing, flexing slightly under load or undulating, maintained fairly regularly, watered
992G (2) - can be used to load 785 with 6 passes

Source: Caterpillar Performance Handbook Edition 35; LeTourneau/actual Chilean mine operating data for L2350.  

Wheeled Loaders General Purpose
Spade Nose-

Rock
928G 3.25 cubic yard not available
966G 5.0 cubic yard not available
972G 5.5 cubic yard not available
988G not available 8.3 cubic yard
992G not available 16.0 cubic yard

note:  capacities are 2:1 heaped, SAE standards
NOTES:  Buckets for both Track Excavators and Wheel Loaders are offered by CECo &
available for the rental rates quoted.  Bucket sizes and capacities obtained from CATERPILLAR
PERFORMANCE HANDBOOK, ED 34; Section 12, Wheel Loader and Section 4, Excavators

Bucket capacity and width dictated by material weight and configuration, ie., shot, loose, 
tight bank, stockpile, rock, etc.  Typical Nevada applications were used to determine above
bucket capacities as related to materials & densities.  Job site specifics may alter specific
bucket requirements.   (Cashman Equipment, Elko, Nevada - February 21, 2005)

Productivity - Shovels

Shovel Specifications (Komatsu equivalent)

Description PC2000 PC3000 PC4000 PC5500 PC8000
Payload Capacity (cy)

Struck 10.46 18.84 26.16 33.48 47.09
Heaped 14.39 25.9 35.97 46.04 64.75
Average 12.43 22.37 31.07 39.76 55.92

Matched Truck 740 777D 785C 793C 797B
Average Cycle Time (min) 0.49 0.49 0.59 0.59 0.69
Passes to Fill Truck 2.05 2.84 3.38 4.69 5.11
Altitude Deration Factor 1 1 0.9 1 1
Operator Efficiency 1 1 1 1 1
Job Efficiency 0.83 0.83 0.83 0.83 0.83
Time to Fill Truck 1.68 2.33 3.32 4.61 5.86
Rolling Resistance** 2.5 2.5 2.5 2.5 2.5

Shovel matched to small truck fleet
Shovel matched to medium truck fleet
Shovel matched to large truck fleet
Shovel matched to extra large truck fleet

**A firm, smooth, rolling roadway with dirt or light surfacing, flexing slightly under load or undulating, maintained fairly regularly, watered
992G (2) - can be used to load 785 with 6 passes

Source: Caterpillar Performance Handbook Edition 35; Komatsu actual Peruvian mine (Lagunas Norte) operating data for PC4000.  

Productivity - Motor Graders

Motor Grader Specifications
Description 120H 14G/H 16G/H 24M

Grader Width (ft) 8 9.25 10.08 14.04
Blade Width (ft) 12 14 16 16
Ripper Width (7 shanks) (ft) 7.6 8.5 9.75 12.83
Road Maintence Speed (mph)

Minimum 3 3 3 3
Maximum 9.5 9.5 9.5 9.5
Average 6.25 6.25 6.25 6.25

Hourly Production 33,000 33,000 33,000 33,000
Ripping Speed (mph) 1 1 1 1

Minimum 0 0 0 0
Maximum 3 3 3 3
Average 1.5 1.5 1.5 1.5

Altitude Deration Factor 1 1 1 1
Hourly Production (with job efficiency 
correction & altitude deration factors) 
(excluding manuever time) 6,574 6,574 6,574 6,574
Maneuver time per pass (min) 0.5 0.5 0.5 0.5
Operator Efficiency 1 1 1 1
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Job Efficiency 0.83 0.83 0.83 0.83

Source: Caterpillar Performance Handbook Edition 35  
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Productivity - Excavators

Track Excavator Specifications Track Excavators Hvy Duty Rock Extreme Service Exc Hvy Duty Trench
Description 312C 320C 325C 330C 345B 365BL 385BL                                                          (e.g. haulroad recontour)                     

Bucket Capacity (cy) 0.68 1.57 2.22 2.22 3 4.6 7.3 312C 30", 0.68 cubic yd 47", 0.94 cubic yd 22", .42 cubic yd
Fill Factor 0.9 0.9 0.9 0.9 0.9 0.9 0.9 320C 30", 0.90 cubic yd 55.1", 1.57 cubic yd 23.6", .58 cubic yd
Average Bucket Load (cy) 0.612 1.413 1.998 1.998 2.7 4.14 6.57 325C 36", 1.25 cubic yd 60", 2.22 cubic yd 30", .88 cubic yd
Soil Type packed earth hard clay hard clay hard clay hard clay hard clay hard clay 330C 36", 1.25 cubic yd 60", 2.22 cubic yd 30", .89 cubic yd
Job Condition med-hard med-hard med-hard med-hard med-hard med-hard med-hard 345B 43.2", 1.69 cubic yd 65", 3.0 cubic yd 48", 2.09 cubic yd
Cycle Times (minutes) - based on hard clay 365BL 60", 3.25 cubic yd 82", 4.6 cubic yd 59", 3.27 cubic yd

Load Bucket 0.07 0.09 0.09 0.09 0.13 0.1 0.19 385BL 85", 6.30 cubic yd. 96.0, 7.30 cubic yd 57", 2.75 cubic yd
Swing Loaded 0.06 0.06 0.06 0.07 0.07 0.09 0.06
Dump Bucket 0.03 0.03 0.04 0.04 0.02 0.04 0.03
Swing Empty 0.05 0.05 0.06 0.07 0.06 0.07 0.07

Total Cycle Time 0.21 0.23 0.25 0.27 0.28 0.3 0.35
Job Efficiency 0.83 0.83 0.83 0.83 0.83 0.83 0.83 Note:  capacities are 2:1 heaped, SAE standards
Operator Efficiency 1 1 1 1 1 1 1 NOTES:  Buckets for both Track Excavators and Wheel Loaders are offered by CECo &
Altitude Deration Factor 1 1 1 1 1 1 1
Corrected Productivity (LCY/hr) 145 306 398 369 480 687 935 available for the rental rates quoted.  Bucket sizes and capacities obtained from CATERPILLAR
Exploration Road Cycle Time (1) (min) N/A 0.38 0.4 N/A 0.42 N/A N/A PERFORMANCE HANDBOOK, ED 34; Section 12, Wheel Loader and Section 4, Excavators
Exploration Road Corr Prod (LCY/hr) N/A 185 249 N/A 320 N/A N/A Bucket capacity and width dictated by material weight and configuration, ie., shot, loose, 
Track Width (ft) 8.17 9.17 9.83 10.5 11.42 11.5 11.5 tight bank, stockpile, rock, etc.  Typical Nevada applications were used to determine above

bucket capacities as related to materials & densities.  Job site specifics may alter specific
Ditch/Trench Excavation bucket requirements ( Cashman Equipment, Elko, Nevada - February 21, 2005)
Bucket Capacity (cy) 0.42 0.58 0.88 0.89 2.09 3.27 2.75
Fill Factor 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Corrected Productivity (LCY/hr) 50 63 88 82 186 271 196

(1) Exploration cycle time assumes feathering/smoothing performed by excavator
Source: Caterpillar Performance Handbook Edition 35  

Concrete Breaking Production

Track Excavator w/Hammer Specifications
Description 325C 345B 385BL

Hydraulic Hammer H120D s H160D s H180D s
Material reinforced concrete

Min Shift Production (yd3/8hr) 160 300 350
Max Shift Production (yd3/8hr) 300 850 1,550

Avg Shift Production (8hr) 230 575 950
Job Efficiency 0.83 0.83 0.83
Altitude Deration Factor 1 1 1

Source: Caterpillar Performance Handbook Edition 35  
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Drill Hole Plugging Productivity

Drill Hole Plugging Productivity
Description Drill Rig Pump Rig

Move-to-hole, set-up, tear-down (1) 2 2

Trip in tremmie pipe (1) 500

Pulling casing (threaded, not cemented) 200

Single-pass perforating (water wells)  Productivity(all p Passes
4 60 4
6 60 4
8 50 4

12 45 6
18 40 9
24 28 12

Perforation setup,trip in/out,tear-down 2
Perforation tool cost (wear cost)(3) 2.5

Inert Material Placement (backfill)
Grouting/Cement (4) (cy/hr) 5.33
Cuttings (see below) (cy/hr) 3.5

Sources:

Sournce: WDC Exploration, Dec 2005
Cuttings Placement Productivity

Shift productivity (Means 02210-700-
0120; Crew B11M) 28 cy / shift
Shift length 8 hours
Estimated Hourly Productivity 3.5 cy / hour

4. WDC Exploration, Dec 2005

1. Drillers daily logs from Newmont, 
Barrick, New West Gold, Agnico 
Eagle, Idaho General Mines Inc. 

2. Drillers daily logs from Newmont, 
Barrick, Target Minerals

3. Drillers daily logs from Newmont
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Altitude Deration Table

Elevation
0-760 m 760-1500 m 1500-2300 m 2300-3000 m 3000-3800 m 3800-4600 m
(0-2500') (2500-5000') (5000-7000') (7500-10,000') (10,000-12,000') (12,500-15,000')

MODEL CAT User CAT User CAT User CAT User CAT User CAT User
Bulldozers

D6R 100 100 100 100 92 84
D6R w/ Winch 100 100 100 100 92 84
D7R 100 100 100 100 100 96
D8R 100 100 100 93 85 77
D9R 100 100 100 93 85 77
D10R 100 100 100 100 97 89
D11R 100 100 100 93 85 77

Wheeled Dozers
824G 100 100 100 100 92 84
834G 100 100 100 100 92 84
844 100 100 100 100 100 96
854G 100 100 100 93 85 77

Graders
120H 100 100 100 100 96 93
14G/H 100 100 100 100 98 96
16G/H 100 100 100 100 98 96
24M 100 100 100 100 98 96

Excavators
312C 100 100 100 83 78 73
320C 100 100 90 87 83 76
325C 100 100 100 100 100 100
330C 100 100 100 100 100 100
345B 100 100 100 100 93 93
365BL 100 100 100 86 86 86
385BL 100 100 100 93 85 78

Scrapers
631G 100 100 100 100 97 90
637G 100 100 100 95 87 80

Loaders
924G 100 100 100 100 97 89
928G 100 100 100 100 92 85
950G 100 100 100 100 100 100
966G 100 100 100 100 96 88
972G 100 100 92 84 77 70
980G 100 100 100 100 96 88
988G 100 100 100 95 85 75
990 100 100 100 100 92 85
992G 100 100 100 100 93 87
994D 100 100 100 100 96 88
L2350 100 100 100 100 96 90

Shovels
PC2000 100 100 100 100 96 90
PC3000 100 100 100 100 96 90
PC4000 100 100 100 100 96 90
PC5500 100 100 100 100 96 90
PC8000 100 100 100 100 96 90

Other Equipment
420D 4WD Backhoe 99 97 95 91 91 91
428D 4WD Backhoe 99 97 95 91 91 91
CS533E Vibratory Roller           100 100 98 95 91 86
CS633E Vibratory Roller           100 100 100 100 91 86
CP533E Sheepsfoot Compactor           100 100 98 95 91 100
CP633E Sheepsfoot Compactor           100 100 100 100 91 86
Light Truck - 1.5 Ton
Supervisor's Truck
Flatbed Truck
Air Compressor + tools
Welding Equipment
Heavy Duty Drill Rig
Pump (plugging) Drill Rig
Concrete Pump
Gas Engine Vibrator
Generator 5KW
HDEP Welder (pipe or liner)
5 Ton Crane
20 Ton Crane
50 Ton Crane
120 Ton Crane

Trucks
725 100 100 100 100 100 95
730 100 100 100 100 100 95
735 100 100 100 100 99 91
740 100 100 100 100 99 91
769D 100 100 100 93 88 82
773E 100 100 100 100 93 85
777D 100 100 100 100 93 87
785C 100 100 100 93 86 80
793C 100 100 100 100 100 93
797B 100 100 100 100 100 93
613E (5,000 gal) Water Wagon 100 100 100 100 95 87
621E (8,000 gal) Water Wagon 100 100 100 100 97 90
777D Water Truck 100 100 100 100 93 87
785C Water Truck 100 100 100 93 86 80
Dump Truck (10-12 yd3 ) (5)

Notes:
User entered deration value will override values from CAT Performance Handbook, except L2350 Loader: data from actual mine performance in Chile.

         Komatsu altitude deration assumed from LeTourneau L2350
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Seed Mixture

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Seed Mixture

Common Name Scientific Name
Species Number 

of Seeds / lb
Species % in 

Mix PLS/acre Cost/Lb Cost/Acre
Grasses

Seed Mix: 100.00 9.00 9.20 $82.80
Arctared Fescue
Gruenin Alpine Bluegrass
Tundra Glaucous Bluegrass
Nortran Tufted Hairgrass

Forbs

Shrubs

Total $9.00 $82.80

Source:

Notes:

10/21/2013
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Closure Cost Estimate
User 1

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

2012 MOB/DEMOB using R.S. MEANS and SRCE equipment  and Alaska Labor Rates
Miles to project, one way 350

Speed (MPH) 55
Hours travel time 6.363636364

Equipment
Mobilization $/hour 
Equipment Dead head Equipment

Mobilization $/hour 
Labor Dead Head Labor # of units

One Way Mob 
Cost Equipment

One Way Mob 
Cost Labor

Total Mob and 
Demob Cost

Bulldozers
D6R 232$                                    115$                           211$                        65$                         0 -$                  -$                  -$                  
D8R 242$                                    115$                           211$                        65$                         0 -$                  -$                  -$                  
D10R 321$                                    115$                           211$                        65$                         7 19,427$            12,266$            63,386$            Multiple Mob/Demob, years 2017 (building demo), 2021 (WRD), 2029 (HL)
 Loaders
988 242$                                    115$                           211$                        65$                         1 2,273$              1,752$              8,051$              
992G 335$                                    115$                           211$                        65$                         3 8,598$              5,257$              27,709$            
Haul Truck

733 209$                                    115$                           211$                        65$                         0 -$                  -$                  -$                  
740 209$                                    115$                           211$                        65$                         2 4,132$              3,505$              15,274$            

777 276$                                    115$                           211$                        65$                         9 22,410$            15,771$            76,362$            
Multiple Mob/Demob, years 2017 (building demo, 
TSF Wetland and Upland), 2021 (WRD), 2029 (HL)

Track Excavators
345B 232$                                    115$                           211$                        65$                         1 2,212$              1,752$              7,928$              Mob/Demob year 2017 North Wetland Complex
365B 259$                                    115$                           211$                        65$                         0 -$                  -$                  -$                  
385B 255$                                    115$                           211$                        65$                         0 -$                  -$                  -$                  
Motor Graders
14 232$                                    115$                           211$                        65$                         4 8,847$              7,009$              31,713$            
16 G/H 214$                                    115$                           211$                        65$                         4 8,389$              7,009$              30,796$            
Trucks
777D Water Truck 255$                                    115$                           211$                        65$                         2 4,712$              3,505$              16,434$            Mob/demob year 2017 Duration of Reclamation
25 Ton Crane 239$                                    115$                           211$                        65$                         1 2,255$              1,752$              8,016$              Mob/demob year 2017 Building Demo
Dump Truck (10-12 yd3 ) 255$                                    115$                           211$                        65$                         2 4,712$              3,505$              16,434$            Mob/demob year 2017 Building Demo
Seed and Fertilize
Aircraft 3 8,950$              8,950$              53,700$            Multiple Mob/Demob, years 2017 (building Demo), 2021 (WRD), 2029 (HL)

TOTAL 96,918$            72,032$            355,801$          

Assumptions:
Grading

Barnes Creek will use three D10's, in 2021
Yellow Pup will use three D10's. The three D10's will be the same ones used on Barnes Creek.
Heap Leach will use three D10's beginning in 2029

Hauling
The number of haul trucks used for WRD and HL GM placement is the average number of trucks rounded up.  The average is taken from the Waste Rock Dump and Heap Leach worksheets.  There is one loader per three haul trucks. 
Tailings Cover will start in 2017.  From the Haul Material tab there is an average of 3 haul trucks per loader. Scarifying and ripping is accomplished by  one  D10.
Laydown Yard will use 2 Haul Trucks for GM placement. This occurs in 2017

Demolition
Structures to be demolished are identified on the Other Demo & Equip. Removal and  Foundations and Building tab.
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Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

PIT WATER TREATMENT

2007 Estimate

CPI Inflation 
Calculator 
From 2007 to 
2013

System Capital Cost ($) 300,000$         335,917$         
Annual Operating Cost ($) 100,000$         111,972$         
Years of Operation ($) 15$                  

FeSo4 40 tons @ 
$1,100/ton delivered to site 44,000$           
Total System Cost ($) 1,800,000$      2,059,504$      

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
400,000$                             100,000$         100,000$         100,000$         100,000$         100,000$         100,000$         100,000$         100,000$         100,000$         100,000$         100,000$      100,000$      100,000$      100,000$      

Pit water treatment costs based on estimate supplied by Water Management Consultants (see below).

This estimate was received in a technical memorandum from Water Management Consultants on January 10, 2007 titled Revised Fort Knox Pit Lake Evaluation.
Fort Knox pit lake evaluation 2012 update treatment provisions document by Schlumgerger Water Service revised the about of  FeSo4 required for treatment to 40 tons.
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Dewatering Wells & Piezometers

Well ID
Well Dia.
(in)

Well Depth
(ft)

Well Volume
(ft3)

Stemming
(cy)

Bentonite
(50lb Bags)

Time to Close 
Well (hrs) Move Between Wells (hrs)

Stemming Cost
($)

cement  Cost
($)

Labor
($) Equipment ($)

Total Cost
($)

DW05-153 8 1230 429.350996 15.90188874 25.4 24.6 2 477$                772$                         $7,302 $2,206 9,508$                              
DW08-189 8 1210 422.369679 15.64332144 25 24.2 2 469$                760$                         $7,192 $2,173 9,365$                              
DW08-196 8 1210 422.369679 15.64332144 25 24.2 2 469$                760$                         $7,192 $2,173 9,365$                              
DW08-200 8 1212 423.0678107 15.66917817 25.04 24.24 2 470$                761$                         $7,203 $2,176 9,379$                              
DW09-206 8 600 209.4395102 7.757018898 12.8 12 2 233$                389$                         $3,843 $1,161 5,004$                              
DW09-207 8 1008 351.8583772 13.03179175 20.96 20.16 2 391$                637$                         $6,083 $1,838 7,921$                              
DW09-209 8 1147 400.3785304 14.82883446 23.74 22.94 2 445$                721$                         $6,846 $2,068 8,914$                              
DW09-210 8 1200 418.8790205 15.5140378 24.8 24 2 465$                754$                         $7,137 $2,156 9,293$                              
DW09-211 8 820 286.2339973 10.60125916 17.2 16.4 2 318$                523$                         $5,051 $1,526 6,577$                              
DW09-214 8 1222 426.5584692 15.79846182 25.24 24.44 2 474$                767$                         $7,258 $2,193 9,450$                              
DW09-219 8 1208 421.6715473 15.61746471 24.96 24.16 2 469$                759$                         $7,181 $2,169 9,350$                              
DW09-222 12 280 219.9114858 8.144869843 9.6 5.6 2 244$                292$                         $2,086 $630 2,716$                              
DW09-223 8 862 300.894763 11.14425048 18.04 17.24 2 334$                548$                         $5,281 $1,596 6,877$                              
DW09-226 8 1022 356.7452991 13.21278886 21.24 20.44 2 396$                645$                         $6,160 $1,861 8,021$                              
DW09-228 12 260 204.2035225 7.563093425 9 5.2 2 227$                274$                         $1,976 $597 2,573$                              
DW09-230 8 1190 415.388362 15.38475415 24.6 23.8 2 462$                748$                         $7,082 $2,140 9,222$                              
DW09-233 8 797 278.2054828 10.30390677 16.74 15.94 2 309$                509$                         $4,925 $1,488 6,412$                              
DW09-234 8 802 279.950812 10.36854859 16.84 16.04 2 311$                512$                         $4,952 $1,496 6,448$                              
DW10-237 8 1005 350.8111797 12.99300665 20.9 20.1 2 390$                635$                         $6,066 $1,833 7,899$                              
DW10-242 8 992 346.2733236 12.82493791 20.64 19.84 2 385$                627$                         $5,995 $1,811 7,806$                              
DW10-243 8 1015 354.3018382 13.1222903 21.1 20.3 2 394$                641$                         $6,121 $1,849 7,971$                              
DW10-253 8 1210 422.369679 15.64332144 25 24.2 2 469$                760$                         $7,192 $2,173 9,365$                              
DW10-264 8 680 237.3647783 8.791288084 14.4 13.6 2 264$                438$                         $4,282 $1,294 5,576$                              
DW11-276 8 1210 422.369679 15.64332144 25 24.2 2 469$                760$                         $7,192 $2,173 9,365$                              
DW11-268 5.5 1200 197.985787 7.332806927 17.05 24 2 220$                518$                         $7,137 $2,156 9,293$                              
DW12-298 5.5 1200 197.985787 7.332806927 17.05 24 3 220$                518$                         $7,412 $2,239 9,651$                              
PL-00-94 1.5 899 11.03238983 0.408607031 3.52125 17.98 2 12$                  107$                         $5,485 $1,657 7,141$                              
PL-04-141 2 703 15.3370808 0.56804003 3.715 14.06 2 17$                  113$                         $4,408 $1,332 5,740$                              
PL05-154 2 800 17.45329252 0.646418241 4.2 16 2 19$                  128$                         $4,941 $1,493 6,434$                              
PL07-171 2 200 4.36332313 0.16160456 1.2 4 2 5$                    36$                           $1,647 $498 2,145$                              
PL07-173 2 290 6.326818538 0.234326613 1.65 5.8 2 7$                    50$                           $2,141 $647 2,788$                              
PL08-197 2 1200 26.17993878 0.969627362 6.2 24 2 29$                  188$                         $7,137 $2,156 9,293$                              
PL09-208 2 1200 26.17993878 0.969627362 6.2 24 2 29$                  188$                         $7,137 $2,156 9,293$                              
PL09-229 2 990 21.59844949 0.799942574 5.15 19.8 2 24$                  157$                         $5,984 $1,808 7,792$                              
PL10-245 2 1200 26.17993878 0.969627362 6.2 24 2 29$                  188$                         $7,137 $2,156 9,293$                              
PL10-246 2 1250 27.27076956 1.010028502 6.45 25 2 30$                  196$                         $7,412 $2,239 9,651$                              
PL10-254 2 1200 26.17993878 0.969627362 6.2 24 2 29$                  188$                         $7,137 $2,156 9,293$                              
PL10-256 2 825 17.99870791 0.666618812 4.325 16.5 2 20$                  131$                         $5,078 $1,534 6,612$                              
PL10-257 2 1210 26.39810494 0.97770759 6.25 24.2 2 29$                  190$                         $7,192 $2,173 9,365$                              
PL10-259 2 1205 26.28902186 0.973667476 6.225 24.1 2 29$                  189$                         $7,164 $2,164 9,329$                              
PL10-260 2 267 5.825036379 0.215742088 1.535 5.34 2 6$                    47$                           $2,015 $609 2,624$                              
PL10-263 2 1200 26.17993878 0.969627362 6.2 24 2 29$                  188$                         $7,137 $2,156 9,293$                              
PL11-268 2 1200 26.17993878 0.969627362 6.2 24 2 29$                  188$                         $7,137 $2,156 9,293$                              
PL11-274 2 620 13.5263017 0.500974137 3.3 12.4 2 15$                  100$                         $3,953 $1,194 5,147$                              
PL11-279 2 400 8.72664626 0.323209121 2.2 8 2 10$                  67$                           $2,745 $829 3,574$                              
PL11-280 2 400 8.72664626 0.323209121 2.2 8 2 10$                  67$                           $2,745 $829 3,574$                              
PL11-281 2 400 8.72664626 0.323209121 2.2 8 2 10$                  67$                           $2,745 $829 3,574$                              
PL11-282 2 700 15.27163095 0.565615961 3.7 14 2 17$                  112$                         $4,392 $1,327 5,719$                              
PL11-283 2 400 8.72664626 0.323209121 2.2 8 2 10$                  67$                           $2,745 $829 3,574$                              
PL11-284 2 1205 26.28902186 0.973667476 6.225 24.1 2 29$                  189$                         $7,164 $2,164 9,329$                              
PL 11-287 1 305 1.663516943 0.061611739 0.8625 6.1 2 2$                    26$                           $2,223 $672 2,895$                              
PL11-285 1 750 4.090615434 0.151504275 1.975 15 2 5$                    60$                           $4,667 $1,410 6,076$                              
Dewatering Well Closure Total 936.22 105 10,255$           19,256$                    285,815$                                  86,348$             372,163$                          
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Interceptor Wells

Well ID
Well Dia.
(in)

Well Depth
(ft)

Well Volume
(ft3)

Stemming
(cy)

Bentonite
(50lb Bags)

Time to Close 
Well (hrs) Move Between Wells (hrs)

Stemming Cost
($)

Bentonite Cost
($)

Labor
($) Equipment ($)

Total Cost
($)

IW-1 6 320 62.83185307 2.327105669 5.4 6.4 2 70$                  164$                         2,306$                                      697$                  3,002$                              
IW-2 6 329 64.59899894 2.392555516 5.535 6.58 2 72$                  168$                         2,355$                                      712$                  3,067$                              
IW-3 6 310 60.86835766 2.254383617 5.25 6.2 2 68$                  160$                         2,251$                                      680$                  2,931$                              
IW-4 6 330 64.79534848 2.399827721 5.55 6.6 2 72$                  169$                         2,361$                                      713$                  3,074$                              
IW-5 6 380 74.61282552 2.763437982 6.3 7.6 2 83$                  191$                         2,635$                                      796$                  3,431$                              
IW-6 6 380 74.61282552 2.763437982 6.3 7.6 2 83$                  191$                         2,635$                                      796$                  3,431$                              
IW-7 8 204 71.20943348 2.637386425 4.88 4.08 2 79$                  148$                         1,669$                                      504$                  2,173$                              
IW-8 8 184 64.22811647 2.378819129 4.48 3.68 2 71$                  136$                         1,559$                                      471$                  2,030$                              
IW-9 8 197 68.76597253 2.546887871 4.74 3.94 2 76$                  144$                         1,631$                                      493$                  2,123$                              
IW-10 8 260 90.7571211 3.361374856 6 5.2 2 101$                182$                         1,976$                                      597$                  2,573$                              
IW-11 8 296 103.3234917 3.82679599 6.72 5.92 2 115$                204$                         2,174$                                      657$                  2,831$                              
Well 401 8 76 26.52900463 0.982555727 2.32 1.52 2 29$                  71$                           966$                                         292$                  1,258$                              
MW-1 6 305 59.88660996 2.218022591 5.175 6.1 2 67$                  157$                         2,223$                                      672$                  2,895$                              
MW-3 6 296 58.11946409 2.152572744 5.04 5.92 2 65$                  153$                         2,174$                                      657$                  2,831$                              
Interceptor Well Closure Total 77.34 28 1,050$             2,239$                      28,916$                                    8,736$               37,652$                            

Monitor Wells

Well ID
Well Dia.
(in)

Well Depth
(ft)

Well Volume
(ft3)

Stemming
(cy)

Bentonite
(50lb Bags)

Time to Close 
Well (hrs) Move Between Wells (hrs)

Stemming Cost
($)

Bentonite Cost
($)

Labor
($) Equipment ($)

Total Cost
($)

MW-2 6 279 54.7815219 2.028945255 4.785 5.58 2 61$                  145$                         2,081$                                      629$                  2,709$                              
MW-4 6 288 56.54866776 2.094395102 4.92 5.76 2 63$                  150$                         2,130$                                      644$                  2,774$                              
MW-5 6 120 23.5619449 0.872664626 2.4 2.4 2 26$                  73$                           1,208$                                      365$                  1,573$                              
MW-6 6 150 29.45243113 1.090830782 2.85 3 2 33$                  87$                           1,373$                                      415$                  1,787$                              
MW-7 6 135 26.50718801 0.981747704 2.625 2.7 2 29$                  80$                           1,290$                                      390$                  1,680$                              
Monitor Well Closure Total 19.44 10 212$                534$                         8,081$                                      2,441$               10,523$                            

Piezometers

Well ID
Well Dia.
(in)

Well Depth
(ft)

Well Volume
(ft3)

Stemming
(cy)

Bentonite
(50lb Bags)

Time to Close 
Well (hrs) Move Between Wells (hrs)

Stemming Cost
($)

Bentonite Cost
($)

Labor
($) Equipment ($)

Total Cost
($)

PZ-1 6 420 82.46680716 3.054326191 6.9 8.4 2 92$                  210$                         2,855$                                      862$                  3,717$                              
PZ-2 6 450 88.35729338 3.272492347 7.35 9 2 98$                  223$                         3,020$                                      912$                  3,932$                              
PZ-3 6 445 87.37554568 3.236131321 7.275 8.9 2 97$                  221$                         2,992$                                      904$                  3,896$                              
PZ-4 6 550 107.9922475 3.999712869 8.85 11 2 120$                269$                         3,569$                                      1,078$               4,647$                              
PZ-5 6 450 88.35729338 3.272492347 7.35 9 2 98$                  223$                         3,020$                                      912$                  3,932$                              
PZ-6 6 150 29.45243113 1.090830782 2.85 3 2 33$                  87$                           1,373$                                      415$                  1,787$                              
PZ-7 8 200 69.81317008 2.585672966 4.8 4 2 78$                  146$                         1,647$                                      498$                  2,145$                              
PZ08-1 1.5 100 1.22718463 0.045451283 0.525 2 2 1$                    16$                           1,098$                                      332$                  1,430$                              
PZ08-2 1.5 102 1.251728323 0.046360308 0.5325 2.04 2 1$                    16$                           1,109$                                      335$                  1,444$                              
PZ08-3 1.5 107 1.313087554 0.048632872 0.55125 2.14 2 1$                    17$                           1,136$                                      343$                  1,480$                              
PZ08-4 1.5 96 1.178097245 0.043633231 0.51 1.92 2 1$                    15$                           1,076$                                      325$                  1,401$                              
PZ08-5 1.5 155 1.902136177 0.070449488 0.73125 3.1 2 2$                    22$                           1,400$                                      423$                  1,823$                              
PZ08-6 1.5 90 1.104466167 0.040906154 0.4875 1.8 2 1$                    15$                           1,043$                                      315$                  1,358$                              
PZ08-7 1.5 185 2.270291566 0.084084873 0.84375 3.7 2 3$                    26$                           1,565$                                      473$                  2,037$                              
PZ08-8 1.5 160 1.963495408 0.072722052 0.75 3.2 2 2$                    23$                           1,427$                                      431$                  1,859$                              
PZ08-9 1.5 135 1.656699251 0.061359232 0.65625 2.7 2 2$                    20$                           1,290$                                      390$                  1,680$                              
PZ08-10 1.5 100 1.22718463 0.045451283 0.525 2 2 1$                    16$                           1,098$                                      332$                  1,430$                              
PZ08-11 1.5 100 1.22718463 0.045451283 0.525 2 2 1$                    16$                           1,098$                                      332$                  1,430$                              
PZ08-12 1.5 80 0.981747704 0.036361026 0.45 1.6 2 1$                    14$                           988$                                         299$                  1,287$                              
PZ08-13 1.5 62 0.760854471 0.028179795 0.3825 1.24 2 1$                    12$                           889$                                         269$                  1,158$                              
PZ08-14 1.5 37 0.454058313 0.016816975 0.28875 0.74 2 1$                    9$                             752$                                         227$                  979$                                 
PZ08-15 1.5 82 1.006291397 0.037270052 0.4575 1.64 2 1$                    14$                           999$                                         302$                  1,301$                              
TOTAL 85.12 44 637$                1,629$                      35,443$                                    10,708$             46,151$                            

Heap Leach Wells

Well ID
Well Dia.
(in)

Well Depth
(ft)

Well Volume
(ft3)

Stemming
(cy)

Bentonite
(50lb Bags)

Time to Close 
Well (hrs) Move Between Wells (hrs)

Stemming Cost
($)

Bentonite Cost
($)

Labor
($) Equipment ($)

Total Cost
($)

HL-1 15 94 115.3553552 4.272420565 5.025 1.88 0.5 128$                153$                         653$                                         197$                  851$                                 
HL-2 6 141 27.68528526 1.025380936 2.715 2.82 0.5 31$                  83$                           911$                                         275$                  1,187$                              
HL-3 6 183 35.93196598 1.330813555 3.345 3.66 0.5 40$                  102$                         1,142$                                      345$                  1,487$                              
HL-4 6 200 39.26990817 1.454441043 3.6 4 0.5 44$                  109$                         1,235$                                      373$                  1,608$                              
HL-5 6 200 39.26990817 1.454441043 3.6 4 1 44$                  109$                         1,373$                                      415$                  1,787$                              
HL-6 6 200 39.26990817 1.454441043 3.6 4 1 44$                  109$                         1,373$                                      415$                  1,787$                              
OL-296 8 596 208.0432468 7.705305438 12.72 11.92 2 231$                387$                         3,821$                                      1,154$               4,975$                              
HL 201 30 160 785.3981634 29.08882087 15 3.2 0.5 873$                456$                         1,016$                                      307$                  1,322$                              
HL 202 30 160 785.3981634 29.08882087 15 3.2 0.5 873$                456$                         1,016$                                      307$                  1,322$                              
HL 310 30 160 785.3981634 29.08882087 15 3.2 0.5 873$                456$                         1,016$                                      307$                  1,322$                              
HL 311 30 160 785.3981634 29.08882087 15 3.2 0.5 873$                456$                         1,016$                                      307$                  1,322$                              
HL 312 30 160 785.3981634 29.08882087 15 3.2 0.5 873$                456$                         1,016$                                      307$                  1,322$                              

Heap Leach Wells Closure Total 4,924$             3,331$                      15,586$                                    4,709$               20,295$                            

Heap Leach Well Puncture

Drill Depth is approximately 50 feet 
One hole will take approximately 12 hours to complete for a total of 36 hrs

Labor Equipment Total
12,420$           1,680$             14,100$           
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Fort Knox Closure Monitoring (Active and Post)
Comments:
Duration  1-2 years is the start of heap leach rinsing or year 2027.  Year 2027 is assumed to be the start of active closure monitoring.
Water quality standards will be met end of year 4
Post-closure monitoring will be years 5-14
Some surface sample sites are historically frozen during  Q4, and is accounted for in calculations

Analytical cost per sample 529$              
Labor 320$              

Analytical Labor
Total 383,873$                           232,320$      616,193$        

Analysis Type
Years 1-2  
(2025-2026)

Years 3-4 
(2027-2028)

Years 5-14 
(2029 - 2038)

Samples/Year Samples/Year Samples/Year Analytical Labor Cost
Pit Lake (Table 7-1) Pit surface water profile.1.cost 4 4 1 13,748$          8,320$            22,068$          
Decant Pond/TSF Monitoring Location (Table 7-1) Tailings Decant profile.1.cost 4 4 4 29,610$          17,920$          47,530$          

Upper Wetlands profile.1.cost 3 3 3 22,208$          13,440$          35,648$          
Lower Wetlands profile.1.cost 3 3 3 22,208$          13,440$          35,648$          

FW reservoir profile.1.cost 4 4 4 29,610$          17,920$          47,530$          
FW dam Seepage profile.1.cost 4 4 4 29,610$          17,920$          47,530$          

Groundwater Monitoring Wells (Table 7-1) MW-5 profile.2.cost 4 4 1 9,518$            5,760$            15,278$          
MW-6 profile.2.cost 4 4 1 9,518$            5,760$            15,278$          
MW-7 profile.2.cost 4 4 1 9,518$            5,760$            15,278$          

Pearl Creek Valley GW wells are not listed in 
Reclamation Plan (Dec 2012)  but are anticipated 
to be monitored PC-1GW profile.2.cost 4 4 1 9,518$            5,760$            15,278$          

PC-2GW profile.2.cost 4 4 1 9,518$            5,760$            15,278$          
PC-3GW profile.2.cost 4 4 1 9,518$            5,760$            15,278$          
PB-2D profile.2.cost 4 4 1 9,518$            5,760$            15,278$          

VC-2GW profile.2.cost 4 4 1 9,518$            5,760$            15,278$          
Seepage Collection System (Table 7-1) IW-1 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          

IW-2 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
IW-3 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
IW-4 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
IW-5 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
IW-6 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
IW-7 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
IW-8 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
IW-11 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
MW-1 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
MW-2 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
MW-3 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
MW-4 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          

Site 401 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
Heap Leach (Section 7.1.3) HL-1 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
Operational monitoring of solution chemistry and lev HL-2 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          

HL-3 profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
Solution Rinsing profile.2.cost 4 4 0 8,460$            5,120$            13,580$          

LCRS profile.2.cost 4 4 0 8,460$            5,120$            13,580$          
PCMS *Historically flow = 0 profile.2.cost 0 0 0 -$               -$               -$               
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Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Notes: RS Means was used to determine crew and Productivity Rate
Spillway Concept Costs 03 30 53.40 Concrete  Cast-In Place

Labor Equipment Materials Totals includes forms (4 uses), reinforcing steel, concrete placement and finishing unless otherwise indicated
Spill Way Construction 1,097,434$      213,795$         $1,311,229 Productivity Rate RS Means 03 30 53.40 0700
Concrete Delivered 371,032$   $371,032 Daily Productivity Rate 11.96 CY
Rebar Delivered 197,157$   $197,157 Hourly Productivity Rate 1.495 CY

TOTALS 1,097,434$      213,795$         568,190$   $1,879,419

Comments:
Earthwork for spillway construction can found on Sediment & Drainage Control tab.

# of Crew 
members

Equipment Unit 
Cost (Hourly)

Labor Unit 
Cost 
(Hourly)

Total Cost 
(hourly

Spillway Length 708 ft longitudinal reinforcing steel 710 ft Foreman 1 -$                      135$       135$       
Spillway width 25 ft Bar size #4 Supervisor's Truck 1 16$                        73$         89$         
Spillway Depth 12 ft # bars based on 318 for 100 ft slab vs 25 80 General Laborer 4 -$                      286$       286$       

Spillway Perimeter 49 ft # bars based on 60 for 10 ft wall vs 12 72
Rodmen (reinforcing 
concrete) 2 -$                      154$       154$       

Assume 50 ft expansion joints 14.16 ft Weight per LF 0.668 lbs/ft
Surface Area of Concrete Slabs 34692 sq ft Weight in slab 37942.4 lbs Cement finisher 1 -$                      73$         73$         

Weight in walls 34148.16 lbs Gas Engine Vibrator 1 18$                        76$         94$         
length of spillway 710 ft Concrete Pump 1 121$                      -$        121$       
Width of spillway 25 ft Transverse reinforcing steel Totals 155$                      796$       951$       
bottom thickness 1.5 ft Bar size slab #5 & #6 
unit volume of spillway floor 37.5 cf/lf # bars (assume same for 710 ft long spillway) 1050 ft
Volume of spillway floor 983.3333333 CY length ft (width + walls+footer) 30 ft

weight per LF 1@#5 + 1@#6 2.545 lbs/ft
Height of spillway walls 12 ft Bar size walls #5 & #6 
spillway wall thickness 1.5 ft # bars (assume same for 710 ft long spillway) 2100 ft
unit volume of spillway walls 36 ft length ft (width + walls+footer) 12 ft
Volume of spillway walls 946.6666667 CY weight per LF 1@#5 + 1@#6 2.545 lbs/ft

Weight in Slab 80167.5 lbs
Baffle Height 3.8 ft Weight in Walls 64134 lbs
Baffle Width 5.7 ft
Baffle Top length 0.2 ft Baffles
Baffle Back length 4.248529157 ft Assume loops 12" oc
Baffle bottom Length 2.1 ft vertical plane Perimeter (H + top+back+4) 12.2485292 ft
Baffle Side area (x2) 4.37 sq ft #loops per baffle (W/12") 6 bars/baffle
Baffle Front Area 21.66 sq ft  horizontal plane perimeter (2 x W + 2x (Top+bot)/2 13.7 ft
Baffle Top Area 1.14 sq ft #loops per baffle (H/12") 4 bars/baffle
Baffle Back Area 24.2166162 sq ft Bar size #4
Baffle Bottom Area 11.97 sq ft Weight per LF 0.668 lbs/ft
Addn Area per Baffles 43.7866162 sq ft Weight per baffle 85.70 lbs/baffle
Number of Baffles per 2 Rows (altern 4.385964912 ea Weight in baffles 12195.9858 lbs
Baffle Spacing (2 rows) 21.82 ft Est.\ Weight reinforcing steel 228,588       lbs
Number of pairs of rows 32.44729606 ea 15% weight Contingency 34,288         
Addn Area from Baffles (spalling only) 1420.757299 sq ft

Weight reinforcing steel 262,876       lbs
Volume of individual Baffle 24.91 cu ft
Baffles per row pair 4.39 ea
Baffle Spacing (2 rows) 21.82 ft
Number of pairs of rows 32.45 ea
Number of baffles 142.31
Concrete volume in baffles 131.29 CY

Total Concrete 2,061                         CY
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Solution/Water Management - Cost Summary
Labor Equipment  Power Capital Totals

Pumping 5,003,712$                  614,924$                     36,225,257$    406,872$         42,250,765$    
Freight 18,200$           18,200$           
TOTALS 5,003,712$                  614,924$                     36,225,257$    425,072$         42,268,965$    

Comments
Default crew assumes crew of two laborers required during pumping hours and one vehicle
Pore Volume & Pump Calculations Based on McClelland Column Test Work
Residual leaching is complete end of 2024
Rinsing starts beginning 2025
Water Quality Standards met end of year 2028

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Barge Pond to Detox to Pit Rim 497,874$                                         86,494$           51,783$           69,423$           69,423$           51,783$           33,573$            102,996$            32,401$            
Interceptor wells to seepage sump 669,121$                                         83,640$           83,640$           83,640$           83,640$           83,640$           83,640$            83,640$              83,640$            
Seepage Sump to Barge Pond 2,327,648$                                      290,956$         290,956$         290,956$         290,956$         290,956$         290,956$          290,956$            290,956$          
CIC1 and CIC 2 to  Heap Leach 11,948,594$                                    2,987,149$      2,987,149$       2,987,149$         2,987,149$       
Heap Leach to Pit Rim via CIC1 and CIC2 3,200,516$                                      800,129$         800,129$          800,129$            800,129$          
Pit to CIC1 and CIC 2 17,581,503$                                    4,395,376$      4,395,376$       4,395,376$         4,395,376$       
Total Power Required 36,225,257$                                    -$                             -$                            -$                 -$                 461,090$         426,379$         444,019$         444,019$         8,609,032$      8,590,823$       8,660,245$         8,589,650$       

Pumping from TSF to Pit
Phase 7 Mining
Phase 8 Mining
Heap Leach Stacking 
Leaching with CN
Leaching without adding CN
Heap Leach Pad Rinsing

Year Start Time  End Time 
 Run Time 
(hours) 

 Flow Rate 
(gpm) 

 Flow Rate 
(m3/hr) 

Pump Intake 
Elevation (ft)

Discharge 
Elevation (ft) Total Head(m)

Hydraulic Power 
(kW) Shaft Power (kW)

Power Costs 
($/pump 
duration)

Barge Pond to Detox to Pit Rim 2021 44378 44530 3648 5000 1150 1525 1655 39 122 144 86,494$            
2022 44743 44804 1464 5000 1150 1525 1655 39 122 144 34,711$            

44835 44865 720 5000 1150 1525 1655 39 122 144 17,071$            
2023 45108 45230 2928 5000 1150 1525 1655 39 122 144 69,423$            
2024 45474 45596 2928 5000 1150 1525 1655 39 122 144 69,423$            
2025 45839 45900 1464 5000 1150 1525 1655 39 122 144 34,711$            

45931 45961 720 5000 1150 1525 1655 39 122 144 17,071$            
2026 46204 46233 696 5000 1150 1525 1655 39 122 144 16,502$            

46296 46326 720 5000 1150 1525 1655 39 122 144 17,071$            
2027 46478 46599 2904 5000 1150 1525 1655 39 122 144 68,854$            

46631 46691 1440 5000 1150 1525 1655 39 122 144 34,142$            
2028 46917 47069 3648 1873 430.79 1525 1655 39 46 54 32,401$            
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Pumping Duration 4 years

Power Factor Hrs Per Year Hrs Per Month Run Time $ Per KWHr
0.8 8760 720 0.99 0.1649

6570
TSF Pumping Costs

Pumping Route Well Description Number of Pumps HP Amps Volts KW Total KW
KWHR Per 
Year $ Per Year

Rinse Duration 
(years)

Rinse Duration 
Pumping Costs

Interceptor wells to Seepage Sump Interceptor Well 1 1 10 8.973248653 480 5.968 5.968 51,757             8,535$             4                       34,139$              
Interceptor Well 2 1 5 4.486624326 480 2.984 2.984 25,878             4,267$             4                       17,069$              
Interceptor Well 3 1 10 8.973248653 480 5.968 5.968 51,757             8,535$             4                       34,139$              
Interceptor Well 4 1 2 1.794649731 480 1.1936 1.1936 10,351             1,707$             4                       6,828$                
Interceptor Well 5 1 30 26.91974596 480 17.904 17.904 155,271           25,604$           4                       102,417$            
Interceptor Well 6 1 1.5 1.345987298 480 0.8952 0.8952 7,764               1,280$             4                       5,121$                
Interceptor Well 7 1 3 2.691974596 480 1.7904 1.7904 15,527             2,560$             4                       10,242$              
Interceptor Well 8 1 30 26.91974596 480 17.904 17.904 155,271           25,604$           4                       102,417$            
Interceptor Well 11 1 2 1.794649731 480 1.1936 1.1936 10,351             1,707$             4                       6,828$                
Monitoring Well 1 1 1.5 1.345987298 480 0.8952 0.8952 7,764               1,280$             4                       5,121$                
Monitoring Well 3 1 1.5 1.345987298 480 0.8952 0.8952 7,764               1,280$             4                       5,121$                
Site 401 1 1.5 1.345987298 480 0.8952 0.8952 7,764               1,280$             4                       5,121$                

Seepage Sump to Barge Pond Sump  Pump 30PP062/0 1 450 46.591868 4160 268.56 268.56 1,764,439        290,956$         4                       1,163,824$         

Pumping Route Well Description HP Required Amps Volts KW Total KW
KWHR Per 
Year $ Per Year

Rinse Duration 
(years)

Rinse Duration 
Pumping Costs

CIC1 and CIC 2 to  Heap Leach CIC pumps 2800 3140.637028 480 2088.8 2088.8 18,114,909      2,987,149$      4                       11,948,594$       
Heap Leach to Pit Rim via CIC1 and 
CIC2 HLP Pumps 201 150 19.41327834 4160 111.9 111.9 970,442           160,026$         4                       640,103$            

HLP Pumps 202 150 19.41327834 4160 111.9 111.9 970,442           160,026$         4                       640,103$            
HLP Pump 310 150 19.41327834 4160 111.9 111.9 970,442           160,026$         4                       640,103$            
HLP Pump 311 150 19.41327834 4160 111.9 111.9 970,442           160,026$         4                       640,103$            
HLP Pump 312 150 19.41327834 4160 111.9 111.9 970,442           160,026$         4                       640,103$            

Pit to CIC1 and CIC 1 Future Pit Pumps 4 350 36.23811956 4160 208.88 835.52 7,245,964        1,194,859$      4                       4,779,438$         
Lift Station1 3000 388.2655667 4160 2238 2238 19,408,831      3,200,516$      4                       12,802,065$       

Ph (kW) Method used to calculate pumping from  Barge Pond to  pit:
1 gpm= 0.23 m^3/hr Pump durations are taken from closure pit water balance.  

1ft= 0.3 m Hydraulic Pump Power
Density of fluid 1000 kg/m^3

g= 9.81 m/s^2 The ideal hydraulic power to drive a pump depends on the mass flow rate, the liquid density and the differential height
pump efficiency 0.85 - either it is the static lift from one height to an other, or the friction head loss component of the system - can be calculated as

Initial TSF volume to pit 4,321,761,813             Gallons
Ph = q ρ g h / (3.6 106)            (1)
Ph = power (kW)
q = flow capacity (m3/h)
ρ = density of fluid (kg/m3)
g = gravity (9.81 m/s2)
h = differential head (m) 

Shaft Pump Power
The shaft power - the power required transferred from the motor to the shaft of the pump - depends on the efficiency of the pump and can be calculated as
Ps = Ph / η            (2)
Ps = shaft power (kW)

η = pump efficiency
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Long Term TSF Dam Maintenance and Repair Costs
2009-2012

Year Erosion Clearing Rill Erosion Replace Dam Crest Seal Refurbish Spillway Accelerated Spillway/Earth Joints Channel
Spur Road 

Annual Annual Principal 2009 Total ACPI Real Rate 100 Yr NPV
Repair Woody Growth Repair Armor Stone Repair Cracks Spalling Replace Spillway Erosion Repair Repair Rip Rap Maintenance Inspection 2009-2012 of Return

1 11,411$           1,102$          6,168$        17,579$           19,980$        4.3% 1,052,925$    
2 11,411$           1,102$          6,168$        17,579$           19,980$        
3 11,411$           1,102$          32,896$      44,307$           48,684$        
4 11,411$           1,102$          6,168$        17,579$           19,980$        
5 11,411$           1,102$          6,168$        17,579$           19,980$        
6 11,411$           1,102$          32,896$      44,307$           48,684$        
7 11,411$           1,102$          6,168$        17,579$           19,980$        
8 11,411$           1,102$          6,168$        17,579$           19,980$        
9 11,411$           1,102$          32,896$      44,307$           48,684$        
10 11,411$           11,514$           14,160$           1,102$          6,168$        43,253$           47,552$        
11 11,411$           1,102$          6,168$        17,579$           19,980$        
12 11,411$           1,102$          32,896$      44,307$           48,684$        
13 11,411$           1,102$          6,168$        17,579$           19,980$        
14 11,411$           1,102$          6,168$        17,579$           19,980$        
15 11,411$           1,102$          32,896$      44,307$           48,684$        
16 11,411$           1,102$          6,168$        17,579$           19,980$        
17 11,411$           1,102$          6,168$        17,579$           19,980$        
18 11,411$           1,102$          32,896$      44,307$           48,684$        
19 11,411$           1,102$          6,168$        17,579$           19,980$        
20 11,411$           11,514$           34,790$           36,113$           14,160$           7,350$      1,102$          6,168$        121,506$         131,589$      
21 11,411$           1,102$          32,896$      44,307$           48,684$        
22 11,411$           1,102$          6,168$        17,579$           19,980$        
23 11,411$           1,102$          6,168$        17,579$           19,980$        
24 11,411$           1,102$          32,896$      44,307$           48,684$        
25 11,411$           16,078$           5,140$            9,666$            1,102$          6,168$        48,463$           53,147$        
26 11,411$           1,102$          6,168$        17,579$           19,980$        
27 11,411$           1,102$          32,896$      44,307$           48,684$        
28 11,411$           1,102$          6,168$        17,579$           19,980$        
29 11,411$           1,102$          6,168$        17,579$           19,980$        
30 11,411$           11,514$           14,160$           1,102$          32,896$      69,981$           76,255$        
31 11,411$           1,102$          6,168$        17,579$           19,980$        
32 11,411$           1,102$          6,168$        17,579$           19,980$        
33 11,411$           1,102$          32,896$      44,307$           48,684$        
34 11,411$           1,102$          6,168$        17,579$           19,980$        
35 11,411$           1,102$          6,168$        17,579$           19,980$        
36 11,411$           1,102$          32,896$      44,307$           48,684$        
37 11,411$           1,102$          6,168$        17,579$           19,980$        
38 11,411$           1,102$          6,168$        17,579$           19,980$        
39 11,411$           1,102$          32,896$      44,307$           48,684$        
40 11,411$           11,514$           34,790$           36,113$           14,160$           7,350$      1,102$          6,168$        121,506$         131,589$      
41 11,411$           1,102$          6,168$        17,579$           19,980$        
42 11,411$           1,102$          32,896$      44,307$           48,684$        
43 11,411$           1,102$          6,168$        17,579$           19,980$        
44 11,411$           1,102$          6,168$        17,579$           19,980$        
45 11,411$           1,102$          32,896$      44,307$           48,684$        
46 11,411$           1,102$          6,168$        17,579$           19,980$        
47 11,411$           1,102$          6,168$        17,579$           19,980$        
48 11,411$           1,102$          32,896$      44,307$           48,684$        
49 11,411$           1,102$          6,168$        17,579$           19,980$        
50 11,411$           11,514$           16,078$           1,034,682$      5,140$            9,666$            14,160$           218,589$      1,102$          6,168$        1,327,409$      1,426,621$   
51 11,411$           1,102$          32,896$      44,307$           48,684$        
52 11,411$           1,102$          6,168$        17,579$           19,980$        
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Year Erosion Clearing Rill Erosion Replace Dam Crest Seal Refurbish Spillway Accelerated Spillway/Earth Joints Channel
Spur Road 

Annual Annual Principal 2009 Total ACPI Real Rate 100 Yr NPV
Repair Woody Growth Repair Armor Stone Repair Cracks Spalling Replace Spillway Erosion Repair Repair Rip Rap Maintenance Inspection 2009-2012 of Return

53 11,411$           1,102$          6,168$        17,579$           19,980$        
54 11,411$           1,102$          32,896$      44,307$           48,684$        
55 11,411$           1,102$          6,168$        17,579$           19,980$        
56 11,411$           1,102$          6,168$        17,579$           19,980$        
57 11,411$           1,102$          32,896$      44,307$           48,684$        
58 11,411$           1,102$          6,168$        17,579$           19,980$        
59 11,411$           1,102$          6,168$        17,579$           19,980$        
60 11,411$           11,514$           34,790$           36,113$           14,160$           7,350$      1,102$          32,896$      148,234$         160,292$      
61 11,411$           1,102$          6,168$        17,579$           19,980$        
62 11,411$           1,102$          6,168$        17,579$           19,980$        
63 11,411$           1,102$          32,896$      44,307$           48,684$        
64 11,411$           1,102$          6,168$        17,579$           19,980$        
65 11,411$           1,102$          6,168$        17,579$           19,980$        
66 11,411$           1,102$          32,896$      44,307$           48,684$        
67 11,411$           1,102$          6,168$        17,579$           19,980$        
68 11,411$           1,102$          6,168$        17,579$           19,980$        
69 11,411$           1,102$          32,896$      44,307$           48,684$        
70 11,411$           11,514$           14,160$           1,102$          6,168$        43,253$           47,552$        
71 11,411$           1,102$          6,168$        17,579$           19,980$        
72 11,411$           1,102$          32,896$      44,307$           48,684$        
73 11,411$           1,102$          6,168$        17,579$           19,980$        
74 11,411$           1,102$          6,168$        17,579$           19,980$        
75 11,411$           16,078$           5,140$            9,666$            1,102$          32,896$      75,191$           81,850$        
76 11,411$           1,102$          6,168$        17,579$           19,980$        
77 11,411$           1,102$          6,168$        17,579$           19,980$        
78 11,411$           1,102$          32,896$      44,307$           48,684$        
79 11,411$           1,102$          6,168$        17,579$           19,980$        
80 11,411$           11,514$           34,790$           36,113$           14,160$           7,350$      1,102$          6,168$        121,506$         131,589$      
81 11,411$           1,102$          32,896$      44,307$           48,684$        
82 11,411$           1,102$          6,168$        17,579$           19,980$        
83 11,411$           1,102$          6,168$        17,579$           19,980$        
84 11,411$           1,102$          32,896$      44,307$           48,684$        
85 11,411$           1,102$          6,168$        17,579$           19,980$        
86 11,411$           1,102$          6,168$        17,579$           19,980$        
87 11,411$           1,102$          32,896$      44,307$           48,684$        
88 11,411$           1,102$          6,168$        17,579$           19,980$        
89 11,411$           1,102$          6,168$        17,579$           19,980$        
90 11,411$           11,514$           14,160$           1,102$          32,896$      69,981$           76,255$        
91 11,411$           1,102$          6,168$        17,579$           19,980$        
92 11,411$           1,102$          6,168$        17,579$           19,980$        
93 11,411$           1,102$          32,896$      44,307$           48,684$        
94 11,411$           1,102$          6,168$        17,579$           19,980$        
95 11,411$           1,102$          6,168$        17,579$           19,980$        
96 11,411$           1,102$          32,896$      44,307$           48,684$        
97 11,411$           1,102$          6,168$        17,579$           19,980$        
98 11,411$           1,102$          6,168$        17,579$           19,980$        
99 11,411$           1,102$          32,896$      44,307$           48,684$        

100 11,411$           11,514$           16,078$           1,034,682$      5,140$            34,790$           36,113$           3,661,617$      9,666$            14,160$           7,350$      218,589$      1,102$          6,168$        1,037,507$      5,067,279$      6,173,792$   

Annual Spur Road Maintenace for TSF and WSR 
The estimate is split between the two dams.  It is assumed spur road maintenance for both dams is 
performed on the same day.
Equipment D6 113.01 Per hr
Labor 1 operator 76.28 Per hr
Mobe/demob 1 per year 689$           
Time (hr.) 8 1514
Total for TSF 1,102$        

MOB/DEMOB using R.S. MEANS and SRCE equipment  and Alaska Labor Rates
Miles to project, one way 35

Speed (MPH) 45
Hours travel time 0.777777778

Equipment

Mobilization 
$/hour 
Equipment 

Mobilization 
$/hour Labor # of units Mob Cost Demob Cost 

Total Mob 
and 
Demob 
Cost

Bulldozers
D6R 232$             211$           1 345$                345$            689$       
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Long Term WSR Dam Maintenance and Repair Costs

Year Clean Clearing Erosion Accelerated Seal Refurbish Ice Damage Replace Dam Crest Spillway Spillway/earth Joints Tailwater Spur Road Annual Annual Principal 2009 Total ACPI Real Rate 100 Yr NPV

Spillway Woody Growth Repair Erosion Cracks Surface Spalling Repair Armor Rock Repair Replace Repair Repair Riprap
Maintenance
2013 costs Inspection 2009-2012 of Return

1 1,102$                              4,112$        4,112$              5,518$              4.3% 518,830$      
2 1,102$                              4,112$        4,112$              5,518$              
3 1,102$                              4,112$        4,112$              5,518$              
4 1,102$                              4,112$        4,112$              5,518$              
5 1,102$                              16,448$      16,448$            18,766$            
6 1,102$                              4,112$        4,112$              5,518$              
7 1,102$                              4,112$        4,112$              5,518$              
8 1,102$                              4,112$        4,112$              5,518$              
9 1,102$                              4,112$        4,112$              5,518$              
10 3,960$             14,392$         1,102$                              16,448$      34,800$            38,474$            
11 1,102$                              4,112$        4,112$              5,518$              
12 1,102$                              4,112$        4,112$              5,518$              
13 1,102$                              4,112$        4,112$              5,518$              
14 1,102$                              4,112$        4,112$              5,518$              
15 1,102$                              16,448$      16,448$            18,766$            
16 1,102$                              4,112$        4,112$              5,518$              
17 1,102$                              4,112$        4,112$              5,518$              
18 1,102$                              4,112$        4,112$              5,518$              
19 1,102$                              4,112$        4,112$              5,518$              
20 5,400$             3,960$             2,383$             90,670$           90,670$                    14,392$         12,953$      1,102$                              16,448$      236,876$          255,486$          
21 1,102$                              4,112$        4,112$              4,416$              
22 1,102$                              4,112$        4,112$              4,416$              
23 1,102$                              4,112$        4,112$              4,416$              
24 1,102$                              4,112$        4,112$              4,416$              
25 6,476$             3,392$             1,542$             1,102$                              16,448$      27,858$            31,019$            
26 1,102$                              4,112$        4,112$              4,416$              
27 1,102$                              4,112$        4,112$              4,416$              
28 1,102$                              4,112$        4,112$              4,416$              
29 1,102$                              4,112$        4,112$              4,416$              
30 3,960$             14,392$         1,102$                              16,448$      34,800$            38,474$            
31 1,102$                              4,112$        4,112$              4,416$              
32 1,102$                              4,112$        4,112$              4,416$              
33 1,102$                              4,112$        4,112$              4,416$              
34 1,102$                              4,112$        4,112$              4,416$              
35 1,102$                              16,448$      16,448$            18,766$            
36 1,102$                              4,112$        4,112$              4,416$              
37 1,102$                              4,112$        4,112$              4,416$              
38 1,102$                              4,112$        4,112$              4,416$              
39 1,102$                              4,112$        4,112$              4,416$              
40 5,400$             3,960$             2,383$             90,670$           90,670$                    14,392$         12,953$      1,102$                              16,448$      236,876$          255,486$          
41 1,102$                              4,112$        4,112$              4,416$              
42 1,102$                              4,112$        4,112$              4,416$              
43 1,102$                              4,112$        4,112$              4,416$              
44 1,102$                              4,112$        4,112$              4,416$              
45 1,102$                              16,448$      16,448$            18,766$            
46 1,102$                              4,112$        4,112$              4,416$              
47 1,102$                              4,112$        4,112$              4,416$              
48 1,102$                              4,112$        4,112$              4,416$              
49 1,102$                              4,112$        4,112$              4,416$              
50 6,476$             3,392$             18,807$           1,542$             14,392$         119,942$    1,102$                              16,448$      180,999$          195,479$          
51 1,102$                              4,112$        4,112$              4,416$              
52 1,102$                              4,112$        4,112$              4,416$              
53 1,102$                              4,112$        4,112$              4,416$              
54 1,102$                              4,112$        4,112$              4,416$              
55 1,102$                              16,448$      16,448$            18,766$            
56 1,102$                              4,112$        4,112$              4,416$              
57 1,102$                              4,112$        4,112$              4,416$              
58 1,102$                              4,112$        4,112$              4,416$              
59 1,102$                              4,112$        4,112$              4,416$              
60 5,400$             3,960$             2,383$             90,670$           90,670$                    14,392$         12,953$      1,102$                              16,448$      236,876$          255,486$          
61 1,102$                              4,112$        4,112$              4,416$              
62 1,102$                              4,112$        4,112$              4,416$              
63 1,102$                              4,112$        4,112$              4,416$              
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Year Clean Clearing Erosion Accelerated Seal Refurbish Ice Damage Replace Dam Crest Spillway Spillway/earth Joints Tailwater Spur Road Annual Annual Principal 2009 Total ACPI Real Rate 100 Yr NPV

Spillway Woody Growth Repair Erosion Cracks Surface Spalling Repair Armor Rock Repair Replace Repair Repair Riprap
Maintenance
2013 costs Inspection 2009-2012 of Return

64 1,102$                              4,112$        4,112$              4,416$              
65 1,102$                              16,448$      16,448$            18,766$            
66 1,102$                              4,112$        4,112$              4,416$              
67 1,102$                              4,112$        4,112$              4,416$              
68 1,102$                              4,112$        4,112$              4,416$              
69 1,102$                              4,112$        4,112$              4,416$              
70 3,960$             14,392$         1,102$                              16,448$      34,800$            38,474$            
71 1,102$                              4,112$        4,112$              4,416$              
72 1,102$                              4,112$        4,112$              4,416$              
73 1,102$                              4,112$        4,112$              4,416$              
74 1,102$                              4,112$        4,112$              4,416$              
75 6,476$             3,392$             1,542$             1,102$                              16,448$      27,858$            31,019$            
76 1,102$                              4,112$        4,112$              4,416$              
77 1,102$                              4,112$        4,112$              4,416$              
78 1,102$                              4,112$        4,112$              4,416$              
79 1,102$                              4,112$        4,112$              4,416$              
80 5,400$             3,960$             2,383$             90,670$           90,670$                    14,392$         12,953$      1,102$                              16,448$      236,876$          255,486$          
81 1,102$                              4,112$        4,112$              4,416$              
82 1,102$                              4,112$        4,112$              4,416$              
83 1,102$                              4,112$        4,112$              4,416$              
84 1,102$                              4,112$        4,112$              4,416$              
85 1,102$                              16,448$      16,448$            18,766$            
86 1,102$                              4,112$        4,112$              4,416$              
87 1,102$                              4,112$        4,112$              4,416$              
88 1,102$                              4,112$        4,112$              4,416$              
89 1,102$                              4,112$        4,112$              4,416$              
90 3,960$             14,392$         1,102$                              16,448$      34,800$            38,474$            
91 1,102$                              4,112$        4,112$              4,416$              
92 1,102$                              4,112$        4,112$              4,416$              
93 1,102$                              4,112$        4,112$              4,416$              
94 1,102$                              4,112$        4,112$              4,416$              
95 1,102$                              16,448$      16,448$            18,766$            
96 1,102$                              4,112$        4,112$              4,416$              
97 1,102$                              4,112$        4,112$              4,416$              
98 1,102$                              4,112$        4,112$              4,416$              
99 1,102$                              4,112$        4,112$              4,416$              
100 5,400$             3,960$             2,383$             6,476$             90,670$           90,670$                    3,392$             18,807$           1,542$             6,576,116$      14,000$         12,953$      119,942$    1,102$                              16,448$      518,825$      7,481,584$       8,512,042$       

Annual Spur Road Maintenace for WSR
Equipment D6 113$           
Labor 1 operator 76$             
Mobe/demob 1 per year 689$           
Time hrs to 
complete spur 
maintenance for 
both dams 8 1,514$        
Total for TSF 1,102$        per year

MOB/DEMOB using R.S. MEANS and SRCE equipment  and Alaska Labor Rates
Miles to project, one way 35

Speed (MPH) 45
Hours travel time 0.77777778

Equipment

Mobilization 
$/hour 
Equipment 

Mobilization 
$/hour Labor # of units Mob Cost Demob Cost 

Total Mob and 
Demob Cost

Grader
D6R 232$              211$           1 345$                                 345$           689$             



Closure Cost Estimate
User 9

Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 percent indirects.xlsm
Cost Estimate Type: Surety          Cost Basis: Alaska

Pit Rim Warning Signs
Initial Funding

Signs will be installed at 100 ft intervals
Pit rim length = 22,100 ft

# of signs 221
Install Labor 110,500$         Install crew and equipment incudes RTD, 1 laborer and 1 operator
Signage 14,843$           
Signage Posts and Hardware 8,170$             
Total 133,513$         

In Perpetuity Funding (used same method as long term dam maintenance)

Long Term Maintenance
Assume 10% of signs will need replacing 
per year. 22.1
Assume 2 CLAB (RS Means Crew) for 
inspections and a 10 hr day to complete 
inspection 10 hrs
2 Labors 2,160$             
Materials 2,301.28$        
Equipment (1 lt duty truck) 175.30$           

Rate of return 4.30%
Yearly Estimate 4,636.18$        

Year Yearly Estimate Principle Total 100 Year NPV $107,794
1 4,636.18$        4,636.18$        
2 4,636.18$        4,636.18$        
3 4,636.18$        4,636.18$        
4 4,636.18$        4,636.18$        
5 4,636.18$        4,636.18$        
6 4,636.18$        4,636.18$        
7 4,636.18$        4,636.18$        
8 4,636.18$        4,636.18$        
9 4,636.18$        4,636.18$        

10 4,636.18$        4,636.18$        
11 4,636.18$        4,636.18$        
12 4,636.18$        4,636.18$        
13 4,636.18$        4,636.18$        
14 4,636.18$        4,636.18$        
15 4,636.18$        4,636.18$        
16 4,636.18$        4,636.18$        
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Year Yearly Estimate Principle Total 100 Year NPV $107,794
17 4,636.18$        4,636.18$        
18 4,636.18$        4,636.18$        
19 4,636.18$        4,636.18$        
20 4,636.18$        4,636.18$        
21 4,636.18$        4,636.18$        
22 4,636.18$        4,636.18$        
23 4,636.18$        4,636.18$        
24 4,636.18$        4,636.18$        
25 4,636.18$        4,636.18$        
26 4,636.18$        4,636.18$        
27 4,636.18$        4,636.18$        
28 4,636.18$        4,636.18$        
29 4,636.18$        4,636.18$        
30 4,636.18$        4,636.18$        
31 4,636.18$        4,636.18$        
32 4,636.18$        4,636.18$        
33 4,636.18$        4,636.18$        
34 4,636.18$        4,636.18$        
35 4,636.18$        4,636.18$        
36 4,636.18$        4,636.18$        
37 4,636.18$        4,636.18$        
38 4,636.18$        4,636.18$        
39 4,636.18$        4,636.18$        
40 4,636.18$        4,636.18$        
41 4,636.18$        4,636.18$        
42 4,636.18$        4,636.18$        
43 4,636.18$        4,636.18$        
44 4,636.18$        4,636.18$        
45 4,636.18$        4,636.18$        
46 4,636.18$        4,636.18$        
47 4,636.18$        4,636.18$        
48 4,636.18$        4,636.18$        
49 4,636.18$        4,636.18$        
50 4,636.18$        4,636.18$        
51 4,636.18$        4,636.18$        
52 4,636.18$        4,636.18$        
53 4,636.18$        4,636.18$        
54 4,636.18$        4,636.18$        
55 4,636.18$        4,636.18$        
56 4,636.18$        4,636.18$        
57 4,636.18$        4,636.18$        
58 4,636.18$        4,636.18$        
59 4,636.18$        4,636.18$        
60 4,636.18$        4,636.18$        
61 4,636.18$        4,636.18$        
62 4,636.18$        4,636.18$        
63 4,636.18$        4,636.18$        
64 4,636.18$        4,636.18$        
65 4,636.18$        4,636.18$        
66 4,636.18$        4,636.18$        
67 4,636.18$        4,636.18$        
68 4,636.18$        4,636.18$        
69 4,636.18$        4,636.18$        
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Year Yearly Estimate Principle Total 100 Year NPV $107,794
70 4,636.18$        4,636.18$        
71 4,636.18$        4,636.18$        
72 4,636.18$        4,636.18$        
73 4,636.18$        4,636.18$        
74 4,636.18$        4,636.18$        
75 4,636.18$        4,636.18$        
76 4,636.18$        4,636.18$        
77 4,636.18$        4,636.18$        
78 4,636.18$        4,636.18$        
79 4,636.18$        4,636.18$        
80 4,636.18$        4,636.18$        
81 4,636.18$        4,636.18$        
82 4,636.18$        4,636.18$        
83 4,636.18$        4,636.18$        
84 4,636.18$        4,636.18$        
85 4,636.18$        4,636.18$        
86 4,636.18$        4,636.18$        
87 4,636.18$        4,636.18$        
88 4,636.18$        4,636.18$        
89 4,636.18$        4,636.18$        
90 4,636.18$        4,636.18$        
91 4,636.18$        4,636.18$        
92 4,636.18$        4,636.18$        
93 4,636.18$        4,636.18$        
94 4,636.18$        4,636.18$        
95 4,636.18$        4,636.18$        
96 4,636.18$        4,636.18$        
97 4,636.18$        4,636.18$        
98 4,636.18$        4,636.18$        
99 4,636.18$        4,636.18$        

100 4,636.18$        106,218$         110,854.18$    
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Project Name:  Fort Knox - Reclamation Plan
Date of Submittal:  7/10/2013
File Name:  Copy of SRCE_Version_1_4_1_016a.xlsm
Model Version: Version 1.4.1 
Cost Data: User Data
Cost Data File: Copy of Cost data for SRCE model - RCP July 2013 with 40 p
Cost Estimate Type: Surety          Cost Basis: Alaska

Dam Security Gate
RS Means Crew B80
Cantilever type Gate
Assume reuse and relocate existing gates
Assume 1 gate will take 1 10 hr day to install
Crew
1 labor foreman 135.19
1 laborer 71.4
1 truck driver 71.4
1 equipment operator 65.51
Equipment
1 lt duty truck 17.53
1 auger (drill rig) 189.08

Time 20 hrs
Labor 6,870$             
Equipment 4,132$             
Total for 2 gates 11,002$           



 

 

 

 

 

 

Appendix G – Long Term Maintenance and 
Repair Costs 

 

  






























































