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1.0 INTRODUCTION 
This construction completion report (CCR) for the McLaren Tailings Abandoned Mine Site 

(Site) Reclamation Project documents the construction activities completed from June 1, 2010, to 

October 8, 2014, and depicts the final as-built conditions at the Site at the completion of the 

project.  Due to the length of the reclamation project, annual CCRs were completed for the 2010, 

2011, and 2012 construction seasons.  These annual reports depict the as-built conditions at the 

completion of each construction season. Detailed descriptions of the 2010, 2011, and 2012 

construction seasons are provided in the Montana Department of Environmental Quality/Mine 

Waste Cleanup Bureau (DEQ/MWCB) final CCRs for those years (DEQ/MWCB-Pioneer, 

2011a; DEQ/MWCB-Pioneer, 2012a; and DEQ/MWCB-Pioneer, 2013a).  An annual CCR was 

not completed for the 2013 construction season.  The CCRs are posted at the following internet 

address: http://www.deq.mt.gov/abandonedmines/mclaren.mcpx. 

1.1 Project Description 
The McLaren Site is an abandoned hard rock mine/mill site listed on the Montana DEQ/MWCB 

Priority Sites List (the DEQ/MWCB was formally the Department of State Lands/Abandoned 

Mine Reclamation Bureau [DSL/AMRB]).  The Site is adjacent to Soda Butte Creek and Cooke 

City, Montana, at an elevation of 7,500 above mean sea level (amsl), and upstream of the Lamar 

River in Yellowstone National Park. From 1934-1953 the mill dumped tailings into Soda Butte 

Creek. By 1960, Soda Butte Creek was one of the most contaminated streams entering any 

national park. The contaminants of concern (COCs) included aluminum, arsenic, barium, 

cadmium, chromium, copper, mercury, iron, lead, manganese, nickel, and zinc. Soda Butte Creek 

from the McLaren Site to the Montana/Wyoming border was identified as a 303(d) Impaired 

Waterbody during the 2000 reporting year.  This steam segment (MT43B002_031) was impaired 

by metals including copper, iron, lead, and manganese (DEQ, 2002).  Because of the location 

and potential impacts to surface waters entering Yellowstone National Park, the work required 

close coordination between the National Park Service, U.S. Forest Service, DEQ, the Beartooth 

Alliance, and representatives from Cooke City. 

 

The primary objective of this reclamation project was to limit human and environmental 

exposure to the COCs, reduce the mobility and migration of the COCs, and mitigate impacts to 

the local surface water and groundwater.  The reclamation project involved the removal of waste 

materials from designated areas and placement of the stabilized tailings and mine wastes in an 

on-site repository. 

 

Because of the short construction seasons at the Site and the large volume of mine wastes 

present, the reclamation project was designed and scheduled to be completed over a 6-year 

period between 2010 and 2015 (1,963 consecutive calendar days).  Construction activities for the 

project began on June 1, 2010, and were completed on October 8, 2014 (1,590 consecutive 

calendar days), 1 year ahead of schedule.   

http://www.deq.mt.gov/abandonedmines/mclaren.mcpx
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1.2 Location and Access 
The Site is located in Park County in Section 25 of Township 9 South, Range 14 East of the 

Montana Principal Meridian.  Vehicle access to the Site is via Montana Highway 212 

approximately one quarter mile east of Cooke City.  The Site is located less than 500 feet south 

of the highway and encompasses approximately 20 acres. 

1.3 Land Ownership 
The Site is owned by the DEQ under an agreement between U.S. Department of Justice (DOJ), 

U.S. Environmental Protection Agency (EPA), and DEQ (Appendix A-1). 

1.4 Site History 
Initial reclamation work at the Site was conducted by Bearcreek Mining in 1969, and included 

covering the eroding tailings with soil, demolishing buildings at the site, and excavating a new 

channel for Soda Butte Creek along the north side of the tailings impoundment.  Numerous 

investigations of the tailings impoundment, dam stability, and contamination to Soda Butte 

Creek were conducted by State and Federal agencies over the next 30 years.  Following the 

Yellowstone fires of 1988, the EPA directed work to protect the impoundment from flooding, 

divert shallow groundwater entering the impoundment, and improve the stability of the dam.  A 

water quality investigation of Soda Butte Creek conducted by the U.S. Geological Survey in 

1999 indicated that the highest concentrations of total recoverable aluminum (122 milligrams per 

liter [mg/L]), cadmium (0.063 mg/L), copper (6.08 mg/L), iron (418 mg/L), nickel (0.20 mg/L), 

lead (0.603 mg/L), and zinc (0.772 mg/L) were all detected in a sample collected downgradient 

of the McLaren tailings impoundment (Boughton, 2001).  

 

An Expanded Engineering Evaluation/Cost Analysis (EEE/CA) completed in 2002 describes the 

results of environmental and engineering investigations and interim reclamation measures 

performed prior to 2002. The Draft Final Expanded Engineering Evaluation/Cost Analysis for 

the McLaren Tailings Site, Cooke City, Montana (DEQ/MWCB-Pioneer, 2002) summarizes the 

results.  The preferred reclamation alternative was Alternative 5b: On-Site Disposal in an Un-

Lined Repository with a Multi-Layered Cap.  All mine waste materials currently located at the 

Site (tailings impoundment and dam, waste rock dump, and contaminated materials within the 

old stream channel) were to be excavated and disposed of in an on-site repository constructed on 

the elevated bench located southwest of the tailings impoundment.  The multi-layered cap 

installed on the repository was to consist of an impermeable liner, a drainage layer, and the 

vegetated cover component of the cap, which would be a minimum of two feet thick. 

 

Additional investigations were completed in September 2008 to support the reclamation design.  

The field work included investigating available cover soils, the proposed repository location, 

waste volumes and characteristics, the groundwater within the tailings area, stream channel 

characterization and surface water sampling, a geotechnical investigation of lime stabilization of 

tailings materials, seismic stability analysis, and haul route analysis.  The reclamation design 

investigations determined that the majority of the tailings impoundment was saturated 

throughout the year with metals contaminated groundwater, making water management and 
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treatment a fundamental component of the mine reclamation project.  The stabilization of tailings 

using quicklime was identified as the preferred method to facilitate the construction of a 

seismically stable repository.  A detailed description of the results can be found in the Final 

Reclamation Design Report for the McLaren Tailings Abandoned Mine Site Cooke City, 

Montana (DEQ/MWCB-Pioneer, 2009).  The results of these investigations were used to develop 

the final reclamation design and construction bid package completed in October 2009.  

 

During the final design phase it was determined that it would be advantageous to install the 

construction dewatering wells during the fall of 2009 to confirm the site groundwater 

characteristics and expedite construction activities in 2010.  The work included drilling, 

development, and aquifer testing of 17 dewatering wells.  The dewatering system was designed 

to intercept uncontaminated groundwater at the margins of the tailings impoundment while 3 

dewatering wells were constructed to extract water from the alluvial aquifer underlying the 

tailings impoundment.  The wells were installed and tested from September 10 through October 

27, 2009, under DEQ Contract #410006.  This work is summarized in the Construction 

Completion Report for the McLaren Tailings Abandoned Mine Site Pumping Well Installation, 

Development, And Testing (DEQ/MWCB-Pioneer, 2010). 

 

On April 2, 2010, the DEQ executed an agreement with Knife River to implement the McLaren 

Tailings Abandoned Mine Site Reclamation Project under DEQ Contract #410010.  On October 

8, 2014, the Substantial Completion inspection was completed and the Substantial Completion 

Certificate was signed by Knife River, DEQ, and the Engineer, Pioneer Technical Services, Inc. 

(Pioneer) (Appendix A-13).  

 

2 RESPONSIBLE PARTIES 

2.1 Montana Department of Environmental Quality/Mine Waste 
Cleanup Bureau   

The DEQ/MWCB is the official Owner of the project. From 2008 through 2014, the 

DEQ/MWCB Project Manager, Mr. Tom Henderson, Reclamation Specialist, coordinated the 

project planning phases, provided technical and regulatory review during the design process, 

managed the development of the construction bid package and bidding processes, provided 

regulatory oversight, and coordinated implementing the construction project.  Project Manager’s 

address and telephone number: 

 

Mr. Tom Henderson 

Montana Department of Environmental Quality 

Mine Waste Cleanup Bureau 

P.O. Box 200901 

Helena, Montana 59620 

Telephone: 406-444-6492 
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2.2 Knife River-Yellowstone Division 
The Contractor for the project was Knife River – Yellowstone Division (Knife River). 

Contractor’s address and telephone number: 

 

Knife River – Yellowstone Division 

1375 4th Ave. North, Suite C 

P.O. Box 1498 

Billings, Montana  59101 

Telephone: 406-651-2520 

 

Mr. Van Hildreth served as Knife River’s Project Manager and Mr. Tom Lester and Mr. Jason 

Flug served as Knife River’s Project Superintendents. 

2.3 Pioneer Technical Services, Inc. 
Under contract with the DEQ/MWCB, Pioneer was the Engineer for the project.  Pioneer 

provided Site characterization, design, construction management, administration, and oversight 

services for the project.  In providing these services, Pioneer provided the required technical 

support, documentation, and decision making tools for the DEQ, the many stakeholders, and the 

Contractor to implement the full-scale reclamation of the Site.  Engineer’s address and telephone 

number: 

 

Pioneer Technical Services, Inc. 

P.O. Box 3445 

1101 South Montana 

Butte, Montana 59702 

Telephone: 406-782-5177 

2.4 Construction Monitoring and Quality Assurance 
Pioneer performed the quality assurance (QA) inspection for the project.  Mr. Doug Richmond 

and Mr. Ted Decker functioned as the full-time, on-site inspectors.  Mr. Joe McElroy, Mr. Will 

Goldberg, and Mr. Marty Bennett functioned as the design engineers and part-time, on-site 

inspectors. Mr. McElroy functioned as the Project Manager and Engineer of Record.   

 

3 CHRONOLOGICAL LISTING OF EVENTS 

3.1 Pre-Bid Conference 
A pre-bid conference held at the project Site on October 28, 2009, was attended by 50 

contractors. The pre-bid conference notes are included in Appendix A-2 (Pre-Bid Conference 

Minutes).  
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3.2 Golden Sunlight Mine Site Visit 
The bid documents included three alternatives, two of which (A-2 and A-3) included 

transportation of stabilized tailings to the Golden Sunlight Mine (GSM) facility located in 

Whitehall, Montana.  On February 2, 2010, a site visit held at the GSM facility was attended by 

eight contractors.  Notes from the GSM visit are included in Appendix A-3. 

3.3 Bid Date 
The bid opening date for the project was February 18, 2010, at 2:00 p.m., at the DEQ/MWCB 

office, which was located at 1100 North Last Chance Gulch in Helena, Montana. 

3.4 Bid Opening 
Three qualified bidders responded with bids.  The bid results and the engineer’s estimate are 

summarized and located in Appendix A-4.  The DEQ evaluated each bidder’s response to the 

three alternatives (A-1, A-2, and A-3), and selected Alternative A-2 as the preferred alternative. 

The DEQ then evaluated each bidder’s specific response to Alternative A-2.   

3.5 Contract Award 
Contract #410010 was awarded to Knife River, the lowest bidder for Bid Alternative A-2.  A 

pre-award conference was held on March 23, 2010, at the DEQ/MWCB office, and attended by 

representatives from Knife River, Pioneer, and DEQ/MWCB.  The Knife River bid was 

discussed, along with their ability to complete the project on time.  Knife River affirmed that 

they could complete the project for the amount bid, in the time frame specified (1,963 

consecutive calendar days), and with the equipment listed.  Knife River also indicated that the 

subcontracted portion of their bid did not exceed 50% of the contract amount.  Pioneer’s 

analysis, performed on March 25, 2010, indicated that approximately 37 percent of the work was 

anticipated to be performed by subcontractors. Other items discussed included project 

organization, Site conditions and constraints, submittals, sequencing, equipment, and 

subcontractors.  The DEQ/MWCB sent the Notice of Award to Knife River on April 2, 2010 

(Appendix A-5). 

3.6 Contract Agreement 
The Contract Agreement with Knife River was executed on April 16, 2010.  The Notice to 

Proceed was issued on May 5, 2010, with a start date no later than June 1, 2010.  The original 

contract time was 1,963 consecutive calendar days, which was not increased during the project.  

The anticipated completion date for the project was October 15, 2015.  The Contract Agreement 

and Notice to Proceed are provided in Appendix A-6 and A-7. 

3.7 Construction Start-Up 
Pre-construction meetings were held at the beginning of each summer construction season at 

Montana Tech in Butte, Montana (Appendix A-8).  Participants in these meetings discussed the 

proposed Knife River construction schedule and sequencing, the Health and Safety Plan, Quality 
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Control Plan, dust control, Traffic Control Plan, numerous material submittals, surveying needs, 

submittal and pay request processes, and the fuel adjustment submittal.  Knife River stated that 

their normal work week would consist of five 10-hour days.  Knife River mobilized equipment to 

the Site on June 1, 2010, and began work on June 2, 2010. 

3.8 Contract Time 
The reclamation project was scheduled to be completed over a 6-year period beginning in 2010 

and ending in 2015 (1,963 consecutive calendar days).  The project began on June 1, 2010, and 

was completed on October 8, 2014 (1,590 consecutive calendar days).  No additional contract 

days were added to the construction schedule due to weather or work stoppages.  Typically, 2 to 

4 days were lost each construction season because of late spring or early fall snow storms at the 

Site. 

3.9 Project Submittals 
Prior to starting construction, Knife River provided the required submittals as specified in the 

pre-construction meeting and the Special Provisions of the contract.  The submittal process was 

ongoing throughout the project.  Prior to starting a project task, Knife River submitted the 

required materials submittals, plans, and certifications to the Engineer for approval.  The 

reviewed and approved project submittals for the project are in Appendix A-9. 

3.10  Construction Overview 
Knife River started work on June 2, 2010, and completed all construction activities on October 8, 

2014.  The work was completed over 5 construction seasons, 1 year ahead of schedule.  Winter 

shutdowns typically were from mid-October to June 15 of each year.  Tailings were stabilized 

using quicklime mixed in-situ using an ALLU mixing system and through a surface tilling 

process.  The construction dewatering system intercepted water from the 14 perimeter wells and 

3 wells constructed within the impoundment footprint.  The contaminated water was treated 

using hydrated lime, active aeration using a rotating cylinder treatment system (RCTS), and 

clarification in a constructed sediment detention pond.  During winter months, water from 

selected perimeter wells was pumped through the Water Treatment Building and sediment 

detention pond.  The water quality in the pumped wells met DEQ-7 water quality standards and 

no treatment of the water was conducted during winter operations.  During 2011 and 2012, the 

winter operations of the Water Treatment Building typically began in mid-October and ran until 

construction resumed in June of the following year.   

 

At the end of each construction season, an interim liner was installed over the tailings placed in 

the repository to minimize soil erosion, water infiltration, and runoff of contaminated water from 

the tailings.  Additional seasonal shutdown Best Management Practices (BMPs) included 

hydromulching stockpiled soils and steep slope areas, site grading for water control, and 

installation of sediment control measures. The sections below list the major construction 

milestones for each construction season. 
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2010 Construction Season 
Knife River started the 2010 summer construction season work on June 2, 2010, and completed 

all 2010 construction activities on October 28, 2010. Details are provided in the field notes 

(Appendix D), construction daily activity reports (Appendix H), Knife River quality control 

(QC) reports (Appendix I), and in the 2010 Construction Completion Report (DEQ/MWCB-

Pioneer, 2011a). Major construction milestones for 2010 included the following: 

 

 Construction of access road from Highway 212 into Site. 

 Installation of BMPs. 

 Installation of 2 modular bridges over Soda Butte Creek. 

 Construction of storm water channels #4 and #5. 

 Construction of the Dewatering Control Building (DCB). 

 Clearing and grubbing of timber at repository site. 

 Partial excavation of repository. 

 Stabilization and placement of 11,000 cubic yards (cy) of tailings in the repository. 

 Installation of interim cap (8-mil liner) over tailings in repository.  

 Fertilizing, seeding, and placing of mulch on southeast slope.  

 Placement of hydromulch on cover soil stockpiles. 

 

2011 Construction Season 
Knife River started the 2011 summer construction season work on June 13, 2011, and completed 

all 2011 construction activities on October 20, 2011. A detailed summary of the work is provided 

in the 2011 Construction Completion Report (DEQ/MWCB-Pioneer, 2012a). Major construction 

milestones for 2011 included the following: 

 

 Repaired/replaced existing BMPs. 

 Installed electrical and plumbing components in DCB. 

 Excavated 23,600 bank cubic yards (bcy) from the repository for cover soil and structural fill 

materials. 

 Salvaged 12,620 bcy of cover soil from the sediment detention pond excavation area. 

 Implemented initial construction dewatering. 

 Provided, stored, and handled 3,205 tons of quick lime. 

 Stabilized 38,000 bcy of tailings from the sediment detention pond excavation area. 

 Excavated, loaded, hauled, and placed 55,781 bcy of stabilized tailings, mine wastes, and 

impacted soils in repository. 

 Backfilled sediment detention pond excavation area with structural fill materials to achieve 

the designed subgrade elevations. 

 Provided and installed perimeter well pumps. 

 Provided and installed inlets and stop-log outlet for sediment detention pond. 

 Provided and installed 36-mil reinforced polypropylene sediment detention pond liner.  

 Installed interim cap (8-mil liner) over stabilized tailings in repository.  
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 Installed wildlife exclusion fence around perimeter of sediment detention pond.  

 Hydromulched cover soil stockpiles. 

 

To protect the liner of the constructed sediment detention pond and reduce groundwater 

elevations at the Site, groundwater from the perimeter wells was pumped through the DCB and 

the sediment detention pond.  Winter operations of the Water Treatment Building began October 

20, 2011, and continued to May 30, 2012.  

 

2012 Construction Season 
Knife River started the 2012 summer construction season work on May 17, 2012, and completed 

all 2012 summer construction activities on October 10, 2012.  A detailed summary of the work is 

provided in the 2012 Construction Completion Report (DEQ/MWCB-Pioneer, 2013a). Major 

construction milestones for 2012 included the following:  

 

 Repaired/replaced existing BMPs. 

 Completed plumbing and electrical work in DCB. 

 Provided, stored, and handled 23.14 tons of hydrated lime for water treatment. 

 Provided, stored, and handled 5 drums of anionic flocculant. 

 Stripped, loaded, hauled, and stockpiled 46,682 cy of cover soils. 

 Excavated 11,470 bcy from the repository for cover soil and structural fill materials. 

 Implemented construction dewatering and water treatment. 

 Provided, stored, and handled 8,791 tons of quick lime. 

 Stabilized 169,536 bcy of tailings. 

 Excavated, loaded, hauled, and placed 156,077 bcy of stabilized tailings, mine wastes, and 

impacted soils in repository. 

 Installed 25,534 square yards (sy) of interim cap over stabilized tailings in repository. 

 Hydromulched 5.1 acres of cover soil stockpiles and disturbed areas. 

 

Summer water treatment operations began June 8, 2012.  On September 19, active water 

treatment ceased for the 2012 construction season. Knife River and their subcontractor COP 

Construction began preparing the DCB and Site for winter operations, which began on October 

10, 2012. 

 

2013 Construction Season 
Knife River started the 2013 summer construction season work on June 3, 2013, and completed 

all 2013 summer construction activities on October 11, 2013. Major construction milestones for 

2013 included the following: 

 

 Repaired/replaced existing BMPs. 

 Implemented construction dewatering and water treatment. 

 Provided, stored, and handled 2 drums of anionic flocculant. 

 Stripped, loaded, hauled, and stockpiled 12,016 cy of cover soils. 

 Provided, stored, and handled 902 tons of quick lime. 
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 Stabilized 29,158 bcy of tailings. 

 Excavated, loaded, hauled, and placed 26,742 bcy of stabilized tailings, mine wastes, and 

impacted soils in repository. 

 Decommissioned/removed 17 dewatering wells. 

 Dismantled/removed DCB. 

 Provided and mixed 243 dry tons of compost. 

 Backfilled 182 cy of amended cover soils in excavation areas. 

 Constructed 1,317 linear feet of Soda Butte Creek. 

 Constructed 467 linear feet of Miller Creek. 

 Fertilized and seeded 0.5 acres of streambank. 

 Constructed 87 linear feet of Type 3 riprap channel. 

 Removed West Bridge from Site. 

 Relocated East Bridge to its final position over the constructed channel of Soda Butte Creek. 

 Provided and installed 23,588 sy of geocushion repository cap liner. 

 Provided and installed 23,588 sy of high-density polyethylene (HDPE) repository cap liner. 

 Fertilized and seeded 0.4 acres of upland areas. 

 Hydromulched 2.8 acres of cover soil stockpiles and disturbed areas. 

 

Soda Butte Creek was diverted into its constructed channel in stages on August 29 and 30, 2013.  

Final excavation of tailings was completed on September 7, and Miller Creek was diverted into 

its constructed channel on September 12.  The installation of the HDPE liner repository cap liner 

was completed on October 2, 2013. 

 

2014 Construction Season 
Knife River started the 2014 summer construction season work on June 5, 2014, and completed 

all construction activities on October 8, 2014. Major construction milestones for 2014 included 

the following: 

 

 Repaired/replaced existing BMPs. 

 Provided and mixed 4,292 dry tons of compost with stockpiled cover soils. 

 Spread 35,400 cy of compost-amended cover soils in excavation areas. 

 Backfilled former Soda Butte Creek channel around the tailings impoundment. 

 Provided and installed 23,733 sy of Geonet Drainage repository cap liner over the HDPE 

liner. 

 Placed 28,175 cy of compost-amended cover over the repository cap liner system. 

 Fertilized and seeded 0.3 acres of riparian areas. 

 Planted 360 Aspen tubelings. 

 Planted 100 Thimbleberry tubelings. 

 Planted 360 Douglas fir tubelings. 

 Constructed 710 linear feet of repository-grouted riprap-lined channel. 

 Constructed 65 linear feet of riprap-lined channel. 
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 Constructed 664 linear feet of grass-lined channel. 

 Constructed 503 linear feet of turf-reinforcement mat-lined channel. 

 Constructed various features to address springs and wet areas. 

 Fertilized and seeded 22 acres of upland areas. 

 Hydromulched 4 acres of disturbed and wet areas.   

 Straw mulched 22.5 acres of disturbed areas. 

 

The substantial completion inspection was conducted on October 8, 2014. 

3.11 Substitution Requests 
The substitution process was ongoing throughout the project.  If Knife River could not obtain the 

specified material or part, due to discontinuation or time restraints (primarily due to the length of 

the contract from the time of design to the actual installation), they would specify and request 

approval to use a substitution. The reviewed and approved project substitutions for the project 

are provided in Appendix A-12. 

3.12 Work Directive Changes 
Over the duration of the project, 44 Work Directive Changes were executed.  Table 3-1 provides 

a summary of the Work Directives Changes.  Appendix A-10 contains the Work Directive 

Changes. 
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Table 3-1. Work Directive Changes Summary 

Work 

Directive 

Change # 

Date Descriptions 

Additional 

Cost 

Required 

1 6/22/2010 Changed fabric on stream protection structure to include 4" X 2" x14 gauge wire. NA 

2 6/22/2010 Provided revised excavation quantities for repository. NA 

3 6/22/2010 Provided updated/revised plan, profile, and cross sections for West Bridge abutments. $10,000  

4 6/22/2010 Provided estimated tailings excavation boundary. NA 

5 8/3/2010 Provided updated elevations for 30-inch drop structure. NA 

6 8/3/2010 Provided the specified mixer with the specified lime slurry, dosing, and flocculant tanks. NA 

7 8/3/2010 Provided correct 200 gallon flocculant tank on Sheet GWD-30. NA 

8 8/3/2010 Provided the correct pipe and pitless adaptor size for Well C3-10. NA 

9 8/16/2010 Provided ALLU lime stabilization grid to Contractor. NA 

10 8/16/2010 Revised Dosing tank mixer stand. NA 

11 8/16/2010 Allowed propane line to be stubbed through wall instead of floor. NA 

12 9/13/2010 C3-series wells piping alignment and winterization plumbing. $7,750.68 

13 9/13/2010 Modification of surface casing for C3-9 pumping well. $1,098.24  

14 9/13/2010 Directed use of on-site rock for Types 1 and 3 riprap. NA 

15 9/13/2010 Increased the drop tube size in C3-1, C3-3, C3-9, C2-1, C2-2, C2-3 wells. $1,645.22  

16 11/30/2010 Provided alternate Channel #5 construction. NA 

17 11/30/2010 Modified upland seed mix. NA 

18 1/17/2011 
Directed the installation of a French Drain and piping system to remove accumulating water on 

southeast corner of DCB. 
$1,890.00 

19 2/16/2011 
Provide clarification to the Contractor on the fabrication of sediment detention pond outlet 

structure. 
NA 

20 8/5/2011 Directed Contractor to install correctly sized flow meter at C3-3 well. NA 

21 8/5/2011 Directed Contractor to install the Appcor mixer for the flocculant tank system. $1,645.00  
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Work 

Directive 

Change # 

Date Descriptions 

Additional 

Cost 

Required 

22 8/5/2011 Relocate the emergency generator, automatic transfer switch, and meter base panel. $8,922.49  

23 8/5/2011 Provide Contractor direction on the installation of bollards for pumping wells C3-1 to C3-10. NA 

24 8/8/2011 
Direct the Contractor to provide and install pipe support stands for the piping manifold system 

in the dewatering control building. 
$10,190.00 

25 1/4/2012 
Direct the Contractor to construct earthen pad to obtain the required height need to convey lime 

from the lime silo to the horizontal screw auger inlet. 
NA 

26 9/21/2011 
Directed contractor to install drainage pipe to remove groundwater from along south 

embankment slope of sediment detention pond. 
$23,400  

27 11/9/2011 Direct the Contractor to provide the required pressure transducers. NA 

28 - Work directive Number 28 was combined with Work Directive number 30.   

29 9/12/2012 
Directed Contractor to lower steel casings of C-2 series pumping wells for continued site 

dewatering. 
$7,782.28 

30 9/10/2012 
Directed Contractor to repair east side of sediment detention pond liner, and install French 

drain system. 
$16,914.00 

31 8/27/2012 
Directed Contractor to place additional structural fill along north embankment of sediment 

detention pond to prevent potential slope failure. 
$12,550.00 

32 6/6/2013 Provide pump for dewatering the excavated area and repair pumping well C2-3. NA 

33 7/21/2013 
Prevent storm water from ponding on the SE corner of the repository and alleviate a 5 foot 

elevation difference between the SE corner of the repository and storm water channel #5. 
$14,000  

34 6/6/2013 Dewatering the excavated area and repair pumping well C2-2. $4,571.00  

35 7/31/2013 
Directed contractor to reduce repository west abutment slope from 2.5: to 4:1 to help ensure 

long-term stability of the west abutment.  This resulted in encroachment onto USFS property. 
NA 

36 8/16/2013 
Construct/place Type 3 riprap instead of grass lined in Storm Water Channel #5 to Soda Butte 

Creek to provide long-term stability of the channel due to steeper grades. 
$2,000  

37 8/16/2013 
Remove and dispose of sediment pond liner materials from site to provide long term slope 

stability and maintain free flowing groundwater conditions along the south slope of the site. 
$21,600  
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Work 

Directive 

Change # 

Date Descriptions 

Additional 

Cost 

Required 

38 10/7/2013 
Provide and install additional BMP's to minimize the transport of sediment from the site to the 

newly constructed Soda Butte and Miller Creeks. 
$22,593.00 

39 10/10/2013 
Transport and properly dispose of the 55 gallon drum of unknown white material found during 

excavation activities. 
$679  

40 8/7/2014 Provide and plant Aspen and Thimbleberry tubelings/seedlings. $20  

41 7/17/2014 
Construct grass-lined channel on south side of former sediment detention pond to prevent 

ponding and over saturation of backfill materials. 
$20,000  

42 8/7/2014 
Place Type 3 riprap in Soda Butte Creek below the north edge of the repository to provide 

long-term stability of the natural slope. 
$30,885.00 

43 7/17/2014 Provide constructible run-off channel on the south edge of the repository. NA 

44 8/7/2014 
Construct various water-features site wide to minimized sediment transport into Soda Butte 

Creek. 

Included in 

Work 

Directive 

Change #42 
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3.13 Change Orders 
Ten change orders were issued for the project.  Copies of the change orders are included in 

Appendix B.  Change Orders 1 through 10 decreased the total contract amount by $2,346,482.95 

and 365 days.  The following is a brief overview of each change order by year issued. 

 

2010 Change Orders 
One change order was issued for the project during the 2010 construction season.  A copy of the 

change order is included in Appendix B.  Change Order #1 increased the total contract amount 

by $24,912.60.  The following is a summary of Change Order #1.   

 

 Installed additional mechanically stabilized earth (MSE) materials at West Bridge 

(+$10,512.00).  

 Increased Phase I dewatering piping system pipe size (+$1,788.57). 

 Increased drop pipe size in perimeter wells (+$1,645.22). 

 Installed drain back valves, air fittings, and other piping fittings to specified perimeter wells 

(+$7,750.68). 

 Installed larger steel well casing at well C3-9 (+$1,098.24). 

 Installed larger stand to support mixer for the dosing tank (+$2,117.89). 

 

2011 Change Orders 
Five change orders (Change Order #2 through #6) were issued for the project during the 2011 

construction season.  A copy of each change order is in Appendix B.  The change orders (#2 

through #6) decreased the total contract amount by $3,993,717.51. The sections below 

summarize the change orders #2 through #6.   

 

Change Order #2 

Change Order #2 was issued on January 14, 2011, and removed bid items from the Contract that 

were associated with the transportation of stabilized tailings to the GSM for reprocessing.  This 

change was required after new requirements and restrictions were imposed by the Wyoming 

Department of Transportation and the Shoshone National Forest on transporting stabilized 

tailings on Wyoming Highway 296. Change Order #2 changed the following:  

 

 Decreased the total contract amount by $4,120,450.00. 

 Deleted the following bid items from the Contract: 

o Bid Item A-2a – Provide, Install and Remove Truck Scale; and 

o Bid Item A-2b – Excavate, Load Haul, Stockpile, Scale, and Transport Stabilized 

Tailings Materials to Off-Site Processing Facility. 

 Left the following bid items unchanged: 

o Bid Item A-2c – Excavate, Load, Haul, Place and Compact Stabilized Tailings, Mine 

Wastes and Impacted Soils in Repository; and  

o Bid Item A-2d – Excavate Repository and Stockpile Soils. 
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Change Order #3 

Change Order #3 was issued on January 17, 2011, and increased the amount by $1,890.00.  

 

 Installed a French drain and piping system beginning at the southeast corner of the DCB.   

 

Change Order #4 

Change Order #4 was issued on July 12, 2011, and increased the amount by $8,922.49.   

 

 Moved the automatic transfer switch, electric meter base, and backup generator from the 

east side of the DCB to the north side of the building. 

 

Change Order #5 

Change Order #5 was issued on October 16, 2011, and increased the amount by $23,400.00.   

 

 Installed two 4-inch perforated drain pipes along the south side of the sediment detention 

pond. 

 

Change Order #6 

Change Order #6 was issued on October 16, 2011, and increased the amount by $92,520.00.  

 

 Placed additional structural fill along north embankment of sediment detention pond. 

 

2012 Change Orders 
Two change orders (Change Order #7 and #8) were issued during the 2012 construction season.  

Appendix B contains a copy of each change order with justification.  The two change orders 

increased the total contract amount by $451,350.39. 

 

Change Order #7 

Change Order #7 was issued on February 13, 2012, with the following changes.   

 

 Change Order #7 increased the total contract amount by $55,684.07. 

 Installed an additional mixer stand for the flocculant tank (+$1,400.00).  

 Provided labor and materials to install power supply to lime silo unit (+$4,465.00). 

 Installed power supply to second motor on RCTS unit (+$4,543.00). 

 Installed power supply to flocculant mixer (+$3,114.05). 

 Installed electrical breaker for 10 horsepower (hp) motor on horizontal screw auger 

(+$1,226.66). 

 Installed starters and breakers for C3-1 and C3-3 in Motor Control Center (MCC) 

(+$2,392.71). 

 Installed supplemental waterline from C3-10 and safety ladder (+$6,329.03). 

 Installed additional piping in DCB (+$8,866.52). 

 Installed revised 3-inch, 4-inch, and 8-inch pipe supports in DCB (+$10,190.00). 

 Installed BW5200 relays for high/low probes (+$4,922.79). 
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 Installed longer APPCOR mixer shafts and 4-inch butterfly valves on dosing tank. 

(+$8,234.31). 

 

Change Order #8 

Change Order #8 was issued on December 11, 2012, with the following changes.  

 

 Change Order #8 increased the total contract amount by $395,666.32. 

 Installed higher amperage overload heaters to dewatering wells (+$1,923.08). 

 Installed reverse control switch for horizontal screw auger (+$1,457.53). 

 Provided labor and materials to lower C2 series well casings (+$7,782.28). 

 Provided labor and materials to repair sediment detention pond liner (+$16,914.00). 

 Placed additional structural fill on north embankment of sediment detention pond 

(+$12,550.00). 

 Increased total contract cost to include fuel adjustment costs from 2010 through December 

2012 (+$355,039.43). 

 

2013 Change Orders 
One change order (Change Order #9) was issued for the project during the 2013 construction 

season.  Appendix B contains a copy of the change order with justification.  The change order 

increased the total contract amount by $104,980.64. Change Order #9 was issued on December 

17, 2013, with the following changes: 

 

 Removed and disposed of the sediment detention pond liner to a permitted landfill 

(+$21,600.00). 

 Installed additional BMPs Site wide: silt fence, straw wattles, sediment traps, and temporary 

liner on west dam abutment (+$22,593.00). 

 Transported and properly disposed of a 55-gallon drum of unknown white material to the 

Park County Landfill (+$679.00).  Laboratory analytical results are presented in Appendix 

E-13.   

 Increased total contract cost to include fuel adjustment costs from January through December 

2013 (+$60,108.64). 

 

2014 Change Orders 
One change order (Change Order 10) was issued for the project during the 2014 construction 

season.  Appendix B contains a copy of the change order with justification. Change Order #10 

was issued on October 10, 2014, to reconcile the final Contract quantities at the end of the 2014 

construction season.  This change order increased the Contract amount by $1,065,990.93.   
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3.14 Work Stoppages 
There were no official work stoppages during the reclamation construction project.   

3.15 Weather Days 
During the project, the Site work would be briefly shut down due to weather.  These shut-down 

days typically occurred during late spring and early fall snow storms when the weather would 

not allow work at the Site.  Several bad-weather days also occurred during the summer from 

heavy or prolonged rainstorm events.  No weather days were added to the contract days. 

3.16 Requests for Payment 
Knife River issued 41 Requests for Payment for work performed from 2010 through 2014.  A 

summary of the pay requests is presented in Table 3-2.  Appendix C contains the payment 

requests. 

 

Table 3-2. Pay Request Summary 

Payment 

Request 
Date Earned 

Retainage 

Withheld* 

Gross 

Payment 
Tax 1% Net Payment 

1 6/30/2010 $1,607,217.40  $ 81,360.87  $ 1,525,856.53  $ 15,258.57  $ 1,510,597.96  

2 7/30/2010 $  658,755.50  $ 32,937.78  $ 625,817.72  $ 6,258.18  $ 619,559.54  

3 8/31/2010 $ 393,175.46  $ 19,658.77  $ 373,516.69  $ 3,735.17  $ 369,781.52  

4 9/30/2010 $ 901,781.41  $ 45,089.07  $ 856,692.34  $ 8,566.92  $ 848,125.42  

5 10/31/2010 $ 344,462.08  $ 17,223.10  $ 327,238.98  $ 3,272.39  $ 323,966.59  

6 2/1/2011 $ 65,613.49  $ 3,280.67  $ 62,332.82  $ 623.33  $ 61,709.49  

7 6/30/2011 $ 627,062.67  $ 31,353.13  $ 595,709.54  $ 5,957.10  $ 589,752.44  

8 7/30/2011 $1,165,769.48  $ 58,288.47  $ 1,107,481.01  $ 11,074.81  $ 1,096,406.20  

9 8/31/2011 $ 897,395.35  $ 44,869.77  $ 852,525.58  $ 8,525.26  $ 844,000.32  

10 9/30/2011 $ 871,658.93  $ 43,582.95  $ 828,075.98  $ 8,280.76  $ 819,795.22  

11 11/1/2011 $ 346,712.00  $ 17,335.60  $ 329,376.40  $ 3,293.76  $ 326,082.64  

12 11/30/2011 $ 33,402.49  $ 1,670.12  $ 31,732.37  $ 317.32  $ 31,415.05  

13 1/4/2012 $ 25,050.00  $ 1,252.50  $ 23,797.50  $ 237.98  $ 23,559.52  

14 1/31/2012 $ 141,730.00  $ 7,086.50  $ 134,643.50  $ 1,346.44  $ 133,297.06  

15 2/29/2012 $ 80,544.07  $ 4,027.20  $ 76,516.87  $ 765.17  $ 75,751.70  

16 3/31/2012 $ 27,140.00  $ 1,357.00  $ 25,783.00  $ 257.83  $ 25,525.17  

17 4/30/2012 $ 24,290.00  $ 1,214.50  $ 23,075.50  $ 230.76  $ 22,844.74  

18 5/31/2012 $ 237,162.24  $ 11,858.11  $ 225,304.13  $ 2,253.04  $ 223,051.09  

19 6/30/2012 $ 898,348.90  $ 44,917.45  $ 853,431.45  $ 8,534.31  $ 844,897.14  

20 7/31/2012 $2,378,420.83  $ 118,921.04  $ 2,259,499.79  $ 22,595.00  $ 2,236,904.79  

21 8/31/2012 $2,907,503.70  $ 145,375.19  $ 2,762,128.51  $ 27,621.29  $ 2,734,507.22  

22 9/30/2012 $1,402,009.00  $ 70,100.45  $ 1,331,908.55  $ 13,319.09  $ 1,318,589.46  
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Payment 

Request 
Date Earned 

Retainage 

Withheld* 

Gross 

Payment 
Tax 1% Net Payment 

23 10/31/2012 $ 411,707.75  $ 20,585.39  $ 391,122.36  $ 3,911.22  $ 387,211.14  

24 11/4/2012 $ 25,050.00  $ 1,252.50  $ 23,797.50  $ 237.98  $ 23,559.52  

25 12/31/2012 $ 65,866.89  $ 3,293.34  $ 62,573.55  $ 625.74  $ 61,947.81  

26 1/31/2013 $ 25,050.00  $ 1,252.50  $ 23,797.50  $ 237.98  $ 23,559.52  

27 2/28/2013 $ 25,240.00  $ 1,262.00  $ 23,978.00  $ 239.78  $ 23,738.22  

28 3/31/2013 $ 25,240.00  $ 1,262.00  $ 23,978.00  $ 239.78  $ 23,738.22  

29 4/30/2013 $ 24,860.00  $ 1,243.00  $ 23,617.00  $ 236.17  $ 23,380.83  

30 5/31/2013 $ 24,100.00  $ 1,205.00  $ 22,895.00  $ 228.95  $ 22,666.05  

31 6/31/13 $1,061,213.52  $ 53,060.68  $ 1,008,152.84  $ 10,081.53  $ 998,071.31  

32 7/31/2013 $ 472,122.45  $ 23,606.12  $ 448,516.33  $ 4,485.16  $ 444,031.17  

33 8/31/2013 $ 575,017.63  $ 28,750.88  $ 546,266.75  $ 5,462.67  $ 540,804.08  

34 9/30/2013 $ 621,360.16  $ 31,068.01  $ 590,292.15  $ 5,902.92  $ 584,389.23  

35 10/31/2013 $ 240,769.54  $ 12,038.48  $ 228,731.06  $ 2,287.31  $ 226,443.75  

36 1/22/2013 $ 44,872.00  $ 2,243.60  $ 42,628.40  $ 426.28  $ 42,202.12  

37 6/27/2014 $ 245,430.80  $ 12,271.54  $ 233,159.26  $ 2,331.59  $ 230,827.67  

38 7/31/2014 $ 540,199.00  $ 27,009.95  $ 513,189.05  $ 5,131.89  $ 508,057.16  

39 9/4/2014 $ 778,993.96  $ 38,949.70  $ 740,044.26  $ 7,400.44  $ 732,643.82  

40 10/2/2014 $ 269,133.43  $ 13,456.67  $ 255,676.76  $ 2,556.77  $ 253,119.99  

41 11/12/2014 $ 385,816.42  $ 19,290.82  $ 366,525.60  $ 3,665.26  $ 362,860.34  

 
11/12/2014 

Retainage 

Released 
$ 964,957.85     $ 964,957.85 

TOTAL $21,897,248.55  $ 130,904.57  $ 20,801,386.13  $ 208,013.90  $ 21,558,330.08  

       
 

 

  



 McLaren Tailings Abandoned Mine Site 

 

 
 

 

Final Construction Completion Report  Page 19 of 39 

3.17 Summer Water Treatment Operations 
During summer operations, groundwater was pumped from the perimeter of the tailings 

boundary and from the center wells within the tailing impoundment to facilitate excavation of the 

tailings.  Summer operations occurred during the 2012 and 2013 construction seasons.  

Depending on the water quality of each well, the water was classified either as bypass or process 

water.  Water from the bypass wells was pumped to the DCB and diverted around the sediment 

detention pond through the 18-inch HDPE line installed on the south side of the sediment 

detention pond.  This water then discharged into the head of Storm Water Channel 5, and flowed 

into Soda Butte Creek below the Site.   

 

The following wells were bypassed as part of the summer operations:  

 

 All four C1 series wells located south of the impoundment (C1-1 through C1-4); and 

 C3-1, C3-2, C3-3, C3-9, and C3-10, located north and east of the impoundment. 

 

Flow rates of the bypass wells ranged from 228 to 420 gallons per minute (gpm).  As expected, 

the highest flows occurred in late spring, early summer with flows gradually tapering off in late 

summer, early fall as the groundwater table was lowered.  Pumping well flow rates were 

collected daily and the data are in Appendix E-11.  Field and laboratory water quality monitoring 

data from the bypass wells are also included in Appendix E-9 and E-10. Transducer data and 

static water level data for the wells are included in Appendix E-8. 

 

Process water was actively treated through the addition of hydrated lime to raise the pH and 

precipitate dissolved metals present in the water.  Process water was pumped to the lime dosing 

tank, where lime slurry from the slurry tanks was added based on the incoming pH of the water.  

The treated water then gravity flowed from the discharge port to the RCTS for additional 

aeration to increase the overall efficiency of the neutralization reaction.  Treated water passed 

through the entire length of the clockwise-rotating RCTS, then discharged into an open floor 

drain in the DCB floor.  Chemical flocculant was added to the treated water flow prior to it 

entering the sediment detention pond.  Water flowed through the sediment detention pond before 

being discharged to Soda Butte Creek via the stop log structure and Storm Water Channel 5 

located at the west end of the pond.   
 

By contract, during summer operations Contractor personnel were dedicated full time to the 

DCB operations—a minimum of 10 hours per day, 7 days per week. Operators managed the 

entire treatment system including the operation and maintenance of the lime system, RCTS unit, 

flocculant system, sediment detention pond, and ancillary devices required to make the system 

function as outlined in the McLaren Tailings Abandoned Mine Site Reclamation Project Summer 

2012-2015 Operations and Maintenance (DEQ/MWCB-Pioneer, 2012b).  The operators also 

completed daily sampling and field analysis for the following parameters: pH, temperature, total 

dissolved solids, total suspended solids, specific conductance, turbidity, field iron, and field 

manganese.  
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Along with daily sampling and field analysis, operators performed the following tasks: 

 

 Collected, prepared, and shipped water samples for laboratory analysis on a weekly basis. 

 Monitored pump flow rates and performance. 

 Monitored pH levels in the dosing and at the 30-inch drop structure, prior to the discharge to 

the sediment detention pond. 

 Responded to all alarms 24 hours per day, 7 days a week. 

 Completed general maintenance of the DCB. 

 

Groundwater from the following wells was treated as part of the summer operations:  

 

 C2 series (C2-1 through C2-3) located in the footprint of the tailings impoundment; and 

 C3-4, C3-5, C3-6, C3-7, and C3-8 located along the north side of the tailings impoundment. 

 

Flow rates of the process wells ranged from 149 to 310 gpm.  As expected, the highest flows 

occurred late in spring, early summer with flows gradually tapering off in late summer, early fall 

as the groundwater table was lowered.  Field water quality monitoring, laboratory data, and 

system flow rates are provided in Appendix E-9, E-10, and E-11.  Transducer data and static 

water level data for the wells are included in Appendix E-8. 

3.18 Summer Water Quality  
Part of the QA for water treatment at the McLaren Site required daily collection of field 

measurements.  Additionally, technicians collected, prepared, and shipped samples to an 

analytical laboratory on a weekly basis.  Field and laboratory sampling results are provided in 

Appendix E-9 and E-10.  Technicians collected samples from the following four locations:  

 

 Dosing Tank Inlet (DTI) – this sample was a base line for the process water prior to the 

addition of lime.   

 Bypass (BP) – this sample confirmed that water being bypassed met DEQ-7 water quality 

standards. 

 Sediment Pond Outlet (SPO) – this sample depicted the water quality after lime and 

flocculant addition and residence time within the sediment detention pond prior to discharge 

to Storm Water Channel 5. 

 Storm Water Channel 5 (CHL5) – this sample, collected downgradient of the bypass and 

sediment pond outlets, depicted the overall water quality after both discharges had mixed 

prior to entering Soda Butte Creek. 

 

Analytical results provided in Appendix E-10 indicate the water treatment system was effective 

at meeting DEQ-7 water quality standards.  Monitoring results indicated a significant 

improvement in groundwater quality occurred as the tailings were removed and placed in the 

repository.   
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3.19 Winter Shutdown Inspection  
At the conclusion of the summer construction season, typically at the end of September early 

October and prior to demobilizing equipment and personnel from the Site, Knife River 

completed all winter shutdown punch-list items.  These items consisted primarily of reinforcing 

storm water runoff controls, minor Site grading, and marking all potential hazards to the snow 

plow and other vehicles.  Water Treatment Building items included cleaning and flushing all 

lines, lime slurry pumps, lime slurry tanks, and the flocculant system; removing and storing pH 

probes; and winterizing wells C2-1, C2-2, C2-3, C3-4, C3-5, C3-6, C3-7, and C3-8 by pulling up 

pitless adaptor and blowing water from the lines using compressed air and removing the iron 

scale from the RCTS unit.  Knife River would install the repository interim liner and complete 

hydromulching of soil stockpiles at this time. 

 

Details of the inspections and meetings can be found on the completed project daily inspection 

logs/field notes provided in Appendix D and Appendix H.  

3.20 Winter Operations Overview 
Winter operations occurred following the 2011 and 2012 summer construction seasons. Winter 

operations typically began in mid-October and continued until approximately late May.  

Groundwater was pumped from the C1 series perimeter wells (C1-1 through C1-4) and from 

C3-1, C3-2, C3-3, C3-4, and C3-9.   

 

All water during winter operations was pumped to the DCB and into the sediment detention 

pond.  Pumped water was not treated with lime addition during winter operations because the 

water quality met DEQ-7 water quality standards.  Water flowed through the sediment detention 

pond before being discharged to Soda Butte Creek via the stop log structure and into Storm 

Water Channel 5 located at the west end of the pond. 

 

During winter operations, groundwater was pumped and processed through the sediment 

detention pond for the following reasons:  

 

 To intercept groundwater before it entered the tailings impoundment area on the Site;  

 To keep water within the sediment detention pond from completely freezing; and 

 To prevent the flotation of the sediment detention pond liner during spring runoff and the 

associated rise in groundwater level at the Site.  

 

During winter operations the pumping system was inspected by Contractor personnel a minimum 

of twice per day (during morning and afternoon hours), seven days per week as outlined in the 

Final Winter 2011-2012 Operations and Maintenance for the McLaren Tailings Abandoned 

Mine Site Cooke City, Montana (DEQ/MWCB-Pioneer, 2011b).  Operators also performed daily 

sampling and field analysis for the following parameters: pH, temperature, total dissolved solids, 

total suspended solids, specific conductance, turbidity, field iron, and field manganese.  
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In addition to daily sampling and field analysis, operators performed the following tasks: 

 

 Collected, prepared, and shipped water samples for laboratory analysis on a monthly basis. 

 Monitored flow rates and performance of wells. 

 Responded to all alarms 24 hours per day, 7 days a week. 

 Monitored and coordinated delivery of propane for the heating system. 

 Monitored and coordinated delivery of diesel for the backup generator. 

 Maintained building power and heating systems. 

 Removed snow and conducted Site access maintenance. 
 

3.21 McLaren Water Treatment Summary 
The Site dewatering system, which included 17 pumping wells, the DCB, and sediment detention 

pond, was completed and became operational in the fall of 2011 and remained operational until 

August of 2013.  During this time, approximately 320 million gallons of water were processed 

through the construction dewatering system and water treatment plant.  Of these 320 million 

gallons of water, 210 million gallons of water were pumped from the perimeter wells and 

bypassed either through the bypass piping system or sediment detention pond during winter 

operations.  The remaining 110 million gallons of water were pumped from the interior of the 

tailings impoundment to support tailings stabilization and excavation efforts.  

 

During the water treatment operation, water quality was monitored daily in the field for field 

parameters and field iron and manganese concentrations, and sampled weekly during summer 

operation and monthly during winter operations.  There were 28 weekly sampling events 

between June 13 and October 10, 2012, and from June 5 to August 7, 2013.  During these 

sampling events, the results showed that antimony, arsenic, barium, chromium, lead, mercury, 

nickel, and silver were not detected in the system discharge.  Iron, manganese, aluminum, 

copper, cadmium, and zinc were detected in the discharge.  Table 3-3 summarizes the system 

discharge for the aforementioned COCs and shows a comparison to DEQ water quality 

standards.  There is currently no DEQ-7 water quality standard for manganese.  Analytical 

results are in Appendix E-10. 

 

At the completion of water treatment, the sediment detention pond was drained and the 

accumulated precipitates and sludge were removed and hauled to the repository and stabilized 

with quick lime prior to the installation of the final repository cap.  The final system water 

quality sample was collected August 21, 2013, during the draining of the sediment pond.  Upon 

removal of the precipitates and sludge, the liner in the sediment detention pond was removed and 

hauled to the Park County Landfill located in Cody, Wyoming.  Sediment pond sludge sampling 

results are presented in Appendix E-14.   
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Table 3-3. System Discharge vs. DEQ Water Quality Standards 

Chemical 
DEQ 

Standard 

2012 

Maximum 

2012 

Average 

2013 

Maximum 

2013 

Average 

Iron 1.0 1.2 0.50 0.60 0.34 

Manganese (0.050) 0.096 0.028 0.14 0.059 

Aluminum 0.087 <0.03 <0.03 0.050 <0.03 

Copper 0.012 <0.005 <0.005 0.018 0.0053 

Cadmium 0.00033 0.002 <0.00008 0.00008 <0.00008 

Zinc 0.15 <0.01 <0.01 0.01 <0.01 

 

4 CONSTRUCTION  

4.1 Major Equipment List 
Table 4-1 on the next page lists the major pieces of equipment used for this project.  All 

equipment delivered to the project site was thoroughly cleaned and inspected prior to delivery to 

the Site.  Documentation of the equipment inspections throughout the project are provided in 

Appendix A-11. 

4.2 Contractor Employees 
The Contractor used 3 to 14 employees on the project Site at various times.  The majority of the 

labor involved 5 to 8 equipment operators, with the remaining personnel serving in a supervisory 

capacity.  
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Table 4-1 . Equipment Used at the Site  

 

TYPE MAKE/MODEL SIZE/CAPACITY 

Lime Storage Guppy   

Semi-Tractor  Lime Pup 

Track Excavator CAT 336D ALLU Mixing Head 

PF 7+7 Pressure Feeder ALLU 14 cubic meters 

Off-Road Trucks (2 each) CAT 740C 35 tons 

Off Road Truck  Case 340B 35 tons 

Track Excavator John Deere 450C 5 cy 

Track Excavator  Cat 345B 2.5 cy 

Track Excavator  Cat 320E w/thumb 2.5cy 

Track Bulldozer  John Deere 850J  

Track Bulldozer  John Deere 750k (LGP)  

Front End Loader John Deere 644K 3 cy 

Front End Loader Cat 966K 3 cy 

Front End Loader Cat 980K 5 cy 

Semi-Tractor On-highway  Side Dump 12 cy 

Blade CAT 140H  12-foot blade 

Water Truck CAT Articulating 4,000 gallons 

Compactor Hamm 3625 Smooth Drum Roller 

Skidsteer Case 1845C  

Skidsteer Bobcat T650  

Man Lift Genie S-80  

Crane Grove RT700E 60 tons 

Fuel Truck  2,500 gallons 

Lime Spreader Stoltz Site Spreader  

Agricultural Tractor CAT Challenger  Rubber Tracked 

Agricultural Disk  12 inches 

Mechanics Service Truck   

Utility Terrain Vehicle (UTV)  Polaris Ranger XP UTV  
 cy – cubic yards 

 

4.3 Subcontractors 
During the implementation of the project, Knife River used the following subcontractors to 

complete specific project tasks. 
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Northwest Linings & Geotextile Products, Inc. 

21000 77th Avenue  

Kent, Washington 98032 

Phone: (253) 872-0244 

Project Tasks: Installed interim cap on stabilized tailings located in repository, installed and 

repaired sediment detention pond liner, and installed permanent geocushion, 60-

mil HPDE liner and geocomposite liner on repository. 

 

COP Construction 

242 South 64th Street West 

Billings, Montana 59106 

Phone: (406) 656-4632 

Fax: (406) 656-4808 

Project Tasks: Constructed DCB, installed DCB piping, and performed winter and summer 

operations and maintenance duties at the DCB.  Dismantled and removed DCB 

and West Bridge from Site.  Installed and relocated East Bridge at the Site. 

 

Advantage Electric Plus Inc. 

3505 1st Avenue South 

Billings, Montana 59101 

Phone: (406) 256-7446 

Fax: (406) 256-7458 

Project Tasks: Performed all electrical work for the DCB and perimeter wells. 

 

Quality Landscape and Seeding 

191 Lower Lynch Creek Road 

Plains, Montana 59859-9556 

Phone: (406) 826-7300 

Project Tasks: Performed hydromulching of soil stockpiles and fertilized and seeded all disturbed 

areas. Completed final hydromulching of areas inaccessible to straw mulching 

equipment. 

 

Marchant Reclamation 

784 Shoshone Avenue 

Lovell, Wyoming 82431 

Phone: (307) 548-6464 

Project Task: Performed final straw mulching of all disturbed area. 

 

Northern Industrial Hygiene 

201 South 30th Street 

Billings, Montana 59101 

Phone: (406) 245-7766 

Project Tasks: Provided health and safety services for Knife River.   
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Dick Irvin Trucking 

575 Wilson 

Box 950 

Shelby, Montana 59474 

Phone: (406) 434-5583 

Project Tasks: Transported quick lime and hydrated lime to the project Site. 

 

Cross Country Pipeline Supply 

2420 Uravan Street 

Aurora, Colorado  80011-3535 

Phone: (303) 361-6797 

Project Tasks: Provided lime mixing equipment including the ALLU System for tailings 

stabilization.  

 

TW Enterprises, Inc. 

636 Logan Lane  

Billings, Montana 59105 

Phone: (406) 245-4600 Ext 16 

Project Tasks: Provided backup generator service and repair. 

 

Industrial Automation Consulting 

123 Main Street 

Three forks, Montana 59752 

Phone: (406) 285-4627 Ext 120 

Project Tasks: Provided DCB alarm and call out service and repair. 

 

4.4 Major Suppliers 
During the project, Knife River used the following material suppliers to complete specific project 

tasks. 

 

Graymont 

450 Indian Creek Road 

Townsend, Montana 59644 

Phone: (406) 266-5221 

Provided quick lime and hydrated lime to the project Site. 

 

Pete Lien and Sons 

3292 Lien Street 

Rapid City, South Dakota 57701 

Phone: (605) 342-7241 

Provided quick lime and hydrated lime to the project Site. 
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EKO Compost 

1125 Clark Fork Lane 

Missoula, Montana 59808 

Phone: (406) 721-1423 

Provided compost for soil amendment. 

 

Rocky Mountain Compost 

3060 Farley Lane 

Billings, Montana 59101 

Phone: (406) 690-4451 

Provided compost for soil amendment. 

 

4.5 Repository Material Analytical Results Report 
In August 2013, DEQ directed Pioneer to collect additional metallurgical data from the stabilized 

tailings at the Site prior to placing the final cap system on the repository.  This metallurgical 

investigation, along with the previously collected metallurgical data, was used to characterize the 

concentrations and amounts of select economic metals in the constructed on-site mine waste 

repository.  The primary purpose of the investigation was to minimize the potential of damage to 

the repository cap resulting from future efforts to assess precious metals content of the 

repository. Investigation results were presented in the Final Repository Material Analytical 

Results report (DEQ/MWCB-Pioneer, 2013b). 

 

Continuous core samples were collected using a 66DT Geoprobe® equipped with a DT22 Soil 

Sampling System.  The core samples were then analyzed for the metallurgical, environmental, 

and engineering parameters below: 

 

Metallurgical – gold (Au), silver (Ag), and copper (Cu) concentrations. 

 

Environmental – pH, organic matter content, and the metal concentrations for antimony (Sb), 

aluminum (Al), arsenic (As), barium (Ba), cadmium (Cd), cobalt (Co), chromium (Cr), copper 

(Cu), iron (Fe), lead (Pb), manganese (Mn), mercury (Hg), nickel (Ni), and zinc (Zn). 

 

Engineering - Particle size gradation, in-place/natural moisture, and density of the compacted 

tailings/mine wastes in the repository. 

 

The amount of gold contained within the tailings ranged from a maximum of 35,159 troy ounces 

(oz) to a minimum of 16,965 troy oz with an average of 25,291 troy oz.  Silver ranged from a 

maximum of 106,831 troy oz to a low of 80,122 troy oz with an average of 93,845 troy oz 

present in the tailings.  Copper values ranged from a maximum of 1,897,372 pounds (lbs) to a 

minimum of 1,202,873 lbs with an average of 1,561,047 lbs. 
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4.6 Construction Activities 

4.6.1 Project Oversight 

During construction, Pioneer provided project oversight.  The responsibility of the oversight 

personnel was to ensure that the Contractor was implementing the work as specified in DEQ 

Contract #410010 and communicate discrepancies to the Engineer, Owner, and Contractor.  

Also, oversight personnel documented the project activities by completing daily field notes 

(Appendix D) and Construction Daily Activity Reports (Appendix H).  

4.6.2 Quality Assurance 

During the construction activities, QA measures occurred daily to ensure the project activities 

were completed as specified in DEQ Contract #410010.  These QA measures at the Site 

consisted of sampling amended cover soils for organic matter content, sampling compost for 

moisture content, sampling soil for geotechnical parameters (soil proctors), compaction testing of 

the structural fill and repository materials, and sampling concrete, on-site riprap, and surface 

water.  Laboratory data sheets and results of the QA sampling and testing conducted during the 

construction activities at the Site are in Appendix E. 

4.6.3 Project Information 

Additional information collected to document the project included quick lime scale tickets and 

lime usage printouts from the ALLU Data Acquisition Controller (DAC), geosynthetic 

certifications, compost scale tickets, seed tickets, fertilizer tickets, and straw weed free 

certifications.  These documents are included in Appendix F.   

4.6.4 Bi-Weekly Progress Meetings 

During the project, bi-weekly progress meetings were held at Pioneer’s field office in Cooke 

City, Montana.  The dates and location of the weekly progress meeting were mutually agreed 

upon by the Contractor, Owner, and Engineer and were typically held at 8:00 a.m. on every other 

Wednesday during the project.  Knife River prepared an agenda and conducted each bi-weekly 

progress meeting.  The meetings identified decisions required, scheduling, milestones 

accomplished, opportunities, problems, and corrective actions.  Each meeting included a 

discussion of the work to be performed in the two weeks following the meeting (two-week look-

ahead tasks).  Field visits were conducted after each progress meeting.  The bi-weekly progress 

meeting agenda and meeting notes are provided in Appendix G. 

4.6.5 Daily Activities 

Detailed descriptions of the daily construction activities observed by the Pioneer oversight 

personnel are in the Construction Daily Activity Reports provided in Appendix H.  Knife River’s 

quality control reports are provided in Appendix I.  

4.6.6 Construction Photographs 

Pioneer oversight personnel took daily construction photos to document construction activities 

and the implementation of project tasks.  The photographs were assembled into daily photo logs 
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and are in Appendix J.  Additional photographs are included in the construction daily activity 

reports (Appendix H). 

 

5 QUANTITIES USED 

5.1 Project Summary  
The project was completed in 1,590 consecutive calendar days and was 1 year ahead of schedule.  

The shortened project schedule was largely due to the flexibility of the design, the effectiveness 

of the construction dewatering system, and the successful execution of the lime stabilization 

process.  Table 5-1 summarizes the estimated and final quantities and costs associated with each 

pay item.  The table also lists the Change Orders (modifications) that were not part of the 

original contract.   

 

Table 5-1 Final Construction Quantites and Costs 

Pay 

Item 

No. 

ITEM DESCRIPTION UNIT 
EST. 

QNTY 

UNIT BID 

PRICE 

FINAL 

QNTY 

FINAL 

TOTAL 

COST 

              

  BASE BID SCHEDULE*            

1.  Mobilization, Demobilization, Bonding, and Insurance           

  Mobilization, Demobilization, Bonding, and Insurance L.S. 1  $ 1,900,000.00  1.00 $1,900,000.00  

2           

a Provide and Install West Bridge L.S. 1  $    500,000.00  1.00 $500,000.00  

b Provide and Install East Bridge L.S. 1  $    285,250.00  1.00 $285,250.00  

c Construct Temporary Haul Roads L.F. 3,600  $             35.00  1,500.00 $52,500.00  

d Maintain and Obliterate Temporary Haul Roads L.S. 1  $    120,900.00  1.000 $120,900.00  

e Clear, Grub and Timber Removal L.S. 1  $    150,000.00  1.00 $150,000.00  

f Provide, Install  and Remove Jersey Barriers E.A. 48  $           673.00  40.00 $26,920.00  

3 Provide and Install Electrical Systems           

a (S) Provide and Install Electrical Systems L.S 1  $    508,000.00  1.000 $508,000.00  

4 Well Abandonment   
      

a Well Abandonment E.A. 20  $        1,067.00  18.00 $19,206.00  

5 Initial Construction Dewatering System           

a Install Temporary Submersible Pump E.A. 4  $        5,000.00  4.00 $20,000.00  

b 

Provide and Install Temporary Piping System to Storm 

Water Channel #5 L.S. 1  $      15,200.00  1.25 $19,000.00  

c 

Initial Start Up, Monthly Operation, and Maintenance 

of Initial Construction Dewatering System MONTH 5  $        5,000.00  1.90 $9,500.00  

d Disassemble Initial Construction Dewatering System L.S. 1  $        1,000.00  1.00 $1,000.00  

6 Dewatering Control Building           

a Grade and Install 6 inch Base Course Building Pad L.S. 1  $    148,900.00  1.00 $148,900.00  

b Install Concrete Footings and Concrete Slabs L.S. 1  $      95,200.00  1.00 $95,200.00  

c Provide and Install Dewatering Control Building L.S. 1  $    158,700.00  1.00 $158,700.00  

d Provide and Install Insulation L.S. 1  $      38,100.00  1.00 $38,100.00  

e Provide and Install Heating System L.S. 1  $      31,700.00  1.00 $31,700.00  
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Pay 

Item 

No. 

ITEM DESCRIPTION UNIT 
EST. 

QNTY 

UNIT BID 

PRICE 

FINAL 

QNTY 

FINAL 

TOTAL 

COST 

f Remove Dewatering Control Building L.S. 1  $      12,700.00  1.00 $12,700.00  

7 Sediment Pond Construction           

a Construct Sediment Detention Pond L.S. 1  $    190,000.00  1.00 $190,000.00  

b Provide and Install Sediment Detention Pond Inlet #1 L.S. 1  $        7,110.00  1.00 $7,110.00  

c Provide and Install Sediment Detention Pond Inlet #2 L.S. 1  $        4,950.00  1.00 $4,950.00  

d Provide and Install Perimeter Water Bypass L.S. 1  $        5,841.00  1.00 $5,841.00  

e 

Provide and Install Sediment Detention Pond Outlet 

Structure L.S. 1  $      35,000.00  1.00 $35,000.00  

f Provide and Install Sediment Detention Pond Liner SY 6,896  $             10.50  6,501.00 $68,260.50  

g (S) Provide, Install and Remove Gunderbooms E.A. 2  $      53,200.00  2.00 $106,400.00  

h Provide, Install and Remove Wildlife Exclusion  Fence  L.F. 1,660  $             26.50  1,512.00 $40,068.00  

i Remove Sediment Detention Pond L.S. 1  $      10,000.00  1.00 $10,000.00  

8 Phase I Dewatering System Installation            

a Phase I Dewatering System Installation  L.S. 1  $    175,000.00  1.00 $175,000.00  

b 

Miscellaneous Phase I Dewatering Equipment and 

Operation 

Cnstr. on 

Schedule 3 $27,900.00 3.40 $94,860.00  

9 Dewatering Control Building Piping, Valves, and 

Instrumentation 

      

    

a Provide and Install 2 inch Schedule 40 PVC Pipe L.F. 240  $             21.50  180.00 $3,870.00  

b Provide and Install 3 inch Schedule 40 PVC Pipe L.F. 100  $             23.00  128.00 $2,944.00  

c Provide and Install 4 inch Schedule 40 PVC Pipe L.F. 100  $             33.00  79.00 $2,607.00  

d Provide and Install 6 inch Schedule 40 PVC Pipe L.F. 10  $             39.50  22.00 $869.00  

e Provide and Install 8 inch Schedule 40 PVC Pipe L.F. 140  $             51.00  114.00 $5,814.00  

f 

Provide and Install 8 inch Schedule 40 PVC Pipe 

Coupling E.A. 1  $           330.00  1.00 $330.00  

g 

Provide and Install 2-inch 90 degree Schedule 40 PVC 

Elbow E.A. 17  $           108.00  13.00 $1,404.00  

h 

Provide and Install 3-inch 90 degree Schedule 40 PVC 

Elbow E.A. 4  $           152.00  9.00 $1,368.00  

i 

Provide and Install 4-inch 90 degree Schedule 40 PVC 

Elbow E.A. 10  $           165.00  14.00 $2,310.00  

j 

Provide and Install 6-inch 90 degree Schedule 40 PVC 

Elbow E.A. 1  $           190.00  3.00 $570.00  

k 

Provide and Install 8-inch 90 degree Schedule 40 PVC 

Elbow E.A. 8  $           254.00  9.00 $2,286.00  

l 

Provide and Install 8-inch X 8-inch x 6-inch 45 degree 

Schedule 40 PVC Reducing Wye E.A. 1  $           787.00  1.00 $787.00  

m 

Provide and Install 2-inch X 2-inch X 2-inch Schedule 

40 PVC Pipe Tee E.A. 28  $           110.00  21.00 $2,310.00  

n 

Provide and Install 3-inch X 3-inch X 3-inch Schedule 

40 PVC Pipe Tee E.A. 6  $           116.00  10.00 $1,160.00  

o 

Provide and Install 4-inch X 4-inch X 4-inch Schedule 

40 PVC Pipe Tee E.A. 2  $           178.00  3.00 $534.00  

p 

Provide and Install 8-inch X 8-inch X 8-inch Schedule 

40 PVC Pipe Tee E.A. 2  $           444.00  2.00 $888.00  

q 

Provide and Install 2-inch Schedule 40 PVC Pipe End 

Cap E.A. 14  $           109.00  0.00 $0.00  

r 

Provide and Install 3-inch Schedule 40 PVC Pipe End 

Cap E.A. 3  $           105.00  3.00 $315.00  

s 

Provide and Install 4-inch Schedule 40 PVC Pipe End 

Cap E.A. 1  $           152.00  0.00 $0.00  
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Pay 

Item 

No. 

ITEM DESCRIPTION UNIT 
EST. 

QNTY 

UNIT BID 

PRICE 

FINAL 

QNTY 

FINAL 

TOTAL 

COST 

t 

Provide and Install 8-inch Schedule 40 PVC Pipe End 

Cap E.A. 4  $           203.00  3.00 $609.00  

u 

Provide and Install 8-inch  X 2-inch Schedule 40 PVC 

Clamp on Saddle E.A. 27  $           241.00  20.00 $4,820.00  

v 

Provide and Install 8-inch  X 3-inch Schedule 40 PVC 

Saddle E.A. 6  $           254.00  10.00 $2,540.00  

w 

Provide and Install 8-inch  X 4-inch Schedule 40 PVC 

Saddle E.A. 3  $           406.00  4.00 $1,624.00  

x 

Provide and Install 4-inch  X 2-inch Schedule 40 PVC 

Reducer E.A. 6  $           165.00  4.00 $660.00  

y 

Provide and Install 3-inch  X 2-inch Schedule 40 PVC 

Reducer E.A. 8  $           165.00  8.00 $1,320.00  

z 

Provide and Install 4-inch Schedule 40 PVC Check 

Valve E.A. 2  $        2,158.00  2.00 $4,316.00  

aa Provide and Install 2-Inch Air Relief Valve E.A. 17  $           279.00  17.00 $4,743.00  

ab Provide and Install 3-Inch Pipe Hangers  E.A. 3  $           343.00  2.00 $686.00  

ac Provide and Install 8-Inch Pipe Hangers E.A. 10  $           406.00  0.00 $0.00  

ad Provide and Install 2-inch Flow Meter E.A. 12  $        2,412.00  12.00 $28,944.00  

ae Provide and Install 8-inch Flow Meter E.A. 1  $        6,602.00  1.00 $6,602.00  

af Provide and Install 2-inch Gate Valve E.A. 13  $           203.00  11.00 $2,233.00  

ag Provide and Install 3-inch Gate Valve E.A. 4  $           267.00  6.00 $1,602.00  

ah Provide and Install 4-inch Gate Valve E.A. 1  $           508.00  1.00 $508.00  

ai 

Provide and Install 6-inch Lever Handle Type Butterfly 

Valve E.A. 1  $           533.00  0.00 $0.00  

aj 

Provide and Install 8-inch Lever Handle Type Butterfly 

Valve E.A. 3  $           736.00  3.00 $2,208.00  

ak 

Provide and Install 6-inch ANSI PVC Flange for 6" 

Butterfly Valve E.A. 2  $           203.00  0.00 $0.00  

al Provide and Install 8-inch ANSI PVC Flange E.A. 8  $           241.00  8.00 $1,928.00  

am Provide and Install 2-inch PVC Ball Valve E.A. 26  $           178.00  27.00 $4,806.00  

an Provide and Install 3-inch PVC Ball Valve E.A. 8  $           216.00  11.00 $2,376.00  

ao Provide and Install 4-inch PVC Ball Valve E.A. 8  $           279.00  8.00 $2,232.00  

ap Provide and Install 2-inch Unistrut Clamp E.A. 42  $           165.00  32.00 $5,280.00  

aq Provide and Install 3-inch Unistrut Clamp E.A. 12  $           190.00  29.00 $5,510.00  

ar Provide and Install 4-inch Unistrut Clamp E.A. 7  $           216.00  12.00 $2,592.00  

as Provide and Install 8-inch Unistrut Clamp E.A. 11  $           203.00  11.00 $2,233.00  

at Provide and Install Unistrut "L" Bracket E.A. 4  $           305.00  3.00 $915.00  

au Provide and Install Unistrut Channel  L.F. 126  $             33.00  184.00 $6,072.00  

av Provide and Install 2-inch Female Cam-Lok  E.A. 5  $           203.00  2.00 $406.00  

aw Provide and Install 2-inch Male Cam-Lok  E.A. 5  $           190.00  4.00 $760.00  

ax Provide and Install 4-inch Female Cam-Lok  E.A. 9  $           203.00  7.00 $1,421.00  

ay Provide and Install 4-inch Male Cam-Lok  E.A. 11  $           203.00  9.00 $1,827.00  

az Provide and Install 4-inch Cam-Lok Protective Cover E.A. 2  $           330.00  2.00 $660.00  

ba Provide and Install 8-inch Male Cam-Lok  E.A. 1  $           432.00  1.00 $432.00  

bb Provide and Install 8-inch Cam-Lok Protective Cover E.A. 1  $           432.00  1.00 $432.00  

bc 

Provide and Install 3-inch Poly Tank Fitting 

(Bulkhead) E.A. 2  $           279.00  0.00 $0.00  

bd 

Provide and Install 4-inch Poly Tank Fitting 

(Bulkhead) E.A. 7  $           394.00  0.00 $0.00  
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be 

Provide and Install 6-inch Poly Tank Fitting 

(Bulkhead) E.A. 2  $           597.00  0.00 $0.00  

bf Provide and Install 2-inch Schedule 40 PVC Union E.A. 30  $           165.00  14.00 $2,310.00  

bg Provide and Install 4-inch Pipe Penetration Boot E.A. 2  $           368.00  0.00 $0.00  

bh Provide and Install 8-inch Pipe Penetration Boot E.A. 1  $           521.00  0.00 $0.00  

bi Provide and Install 2-Inch Flex Hose L.F. 32  $             14.00  18.00 $252.00  

bj Provide and Install 4-Inch Flex Hose L.F. 32  $             20.50  36.00 $738.00  

bk Provide and Install Eye Wash Station E.A. 2  $           648.00  2.00 $1,296.00  

bl 

Provide and Install 4-Inch Female Thread Adaptor to 

Threaded Male Cam-Lock to PVC E.A. 11  $           190.00  16.00 $3,040.00  

bm 

Provide and Install 2-Inch Female Thread Adaptor to 

Threaded Male Cam-Lock to PVC E.A. 5  $           190.00  34.00 $6,460.00  

bn Provide and Install 3/4-Inch Petcocks Brass E.A. 6  $           178.00  2.00 $356.00  

bo 

Provide and Install 8-Inch by 3/4-Inch PVC Tapping 

Saddle E.A. 6  $           254.00  2.00 $508.00  

bp Provide and Install 3-inch Flow Meter E.A. 5  $        1,778.00  5.00 $8,890.00  

bq Provide and Install 4-inch Flow Meter E.A. 1  $        2,285.00  1.00 $2,285.00  

br Provide and Install 3-inch ANSI PVC Flange E.A. 10  $           178.00  10.00 $1,780.00  

bs Provide and Install 4-inch ANSI PVC Flange E.A. 2  $           178.00  10.00 $1,780.00  

10 Provide and Install Water Treatment System            

a Provide and Install  Horizontal Screw Conveyor L.S. 1  $      38,100.00  1.00 $38,100.00  

b Provide and Install 600 Gallon Lime Slurry Tanks E.A. 2  $      25,400.00  2.00 $50,800.00  

c Provide and Install  3/4 HP Lime Slurry Mixers E.A. 2  $      12,700.00  2.00 $25,400.00  

d Provide and Install Tank Level Indicator E.A. 1  $      12,700.00  1.00 $12,700.00  

e Provide and Install Air Actuated Knife Valves E.A. 2  $        6,348.00  2.00 $12,696.00  

f Provide and Install 3-Gallon Air Compressor L.S. 1  $        2,539.00  1.00 $2,539.00  

g Provide and Install  2 HP Lime Slurry Pump E.A. 1  $      31,700.00  1.00 $31,700.00  

h Provide and Install  Dosing Tank and Stand E.A. 1  $      15,200.00  1.00 $15,200.00  

i Provide and Install Dosing Tank Mixer E.A. 1  $      12,700.00  1.00 $12,700.00  

j Provide and Install pH Probe and Controller E.A. 4  $        2,500.00  4.00 $10,000.00  

k (S) Provide and Install RCTS-60HS E.A. 1  $    190,500.00  1.00 $190,500.00  

l Provide and Install Lime Silo L.S. 1  $      76,200.00  1.00 $76,200.00  

m Provide and Install Staircase and Platform L.S. 1  $      31,700.00  1.00 $31,700.00  

11 Flocculant System           

a Provide and Install 200 Gallon Flocculant Mixing Tank  E.A. 1  $      11,400.00  1.00 $11,400.00  

b Provide and Install 3/4 HP mixer E.A. 1  $      12,700.00  1.00 $12,700.00  

c 

Provide and Install Peristaltic Pump, Tubing, and PVC 

Pipe L.S. 1  $      11,400.00  2.00 $22,800.00  

12 Water Treatment System Operation, Maintenance 

and Monitoring           

a Summer Operation, Maintenance, and Monitoring 

30 

Calendar 

Days 15  $      22,900.00  7.35 $168,315.00  

b Winter Operation, Maintenance, and Monitoring 

30 

Calendar 

Days 21  $      24,100.00  15.00 $361,500.00  

c Snow Removal E.A. 148  $           190.00  69.00 $13,110.00  
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d Provide, Store, and Handle Anionic Flocculant 
55-gallon 

drums 6  $        2,539.00  7.00 $17,773.00  

e Provide, Store, and Handle Hydrated Lime Product Tons 198  $           216.00  23.14 $4,998.24  

13 Maintenance of Major Equipment           

a Lime Screw Conveyor Shear Pins/Flex Coupling E.A. 1  $        8,634.00  0.00 $0.00  

b Lime Screw Conveyor Motor E.A. 1  $        3,047.00  0.00 $0.00  

c Lime Slurry and Dosing Tank Mixers E.A. 1  $        6,095.00  0.00 $0.00  

d Flocculant Tank Mixer E.A. 1  $        6,095.00  0.00 $0.00  

e Lime Slurry Pump E.A. 1  $      14,100.00  0.00 $0.00  

f Peristaltic Pump E.A. 1  $        4,825.00  0.00 $0.00  

g Peristaltic Pump Head Assembly  E.A. 1  $        2,412.00  1.00 $2,412.00  

h Tank Level Indicators E.A. 1  $        6,095.00  0.00 $0.00  

i Influent Line 8" Flow Meter E.A. 1  $        7,491.00  0.00 $0.00  

j pH Probe and Controller E.A. 1  $        6,095.00  0.00 $0.00  

k RCTS-60 Motor E.A. 1  $        2,793.00  0.00 $0.00  

l 5-HP Submersible Pump E.A. 1  $        4,571.00  2.50 $11,427.50  

m 7-HP Submersible Pump E.A. 1  $        5,079.00  0.00 $0.00  

n 1-HP Submersible Pump E.A. 1  $        3,047.00  0.00 $0.00  

o 1.5-HP Submersible Pump E.A. 1  $        3,047.00  0.00 $0.00  

p 2-inch Flow Meter E.A. 1  $        3,809.00  0.00 $0.00  

q 3-inch Flow Meter E.A. 1  $        3,174.00  0.00 $0.00  

r 4-inch Flow Meter E.A. 1  $        3,682.00  0.00 $0.00  

s  Sediment Pond Sludge Removal E.A. 6  $      44,400.00  1.00 $44,400.00  

t Cleaning of IWT RCTS-60HS Unit E.A. 3  $        1,905.00  2.00 $3,810.00  

14 Construct, Operate and Maintain Phase II 

Dewatering System 

      

    

a Construct, Operate, and Maintain Phase II Dewatering 

System L.S. 1  $      23,800.00  0.00 $0.00  

15 Stabilization /Dehydration of Mine Wastes           

a Strip, load, Haul and Stockpile Cover Soils CY 48,128  $               7.00  83,700.00 $585,900.00  

b Provide, Store, and Handle Quick Lime Product TON 13,400  $           260.00  13,268.53 $3,449,817.80  

c  

Stabilization of Tailings and Other Saturated Mine 

Wastes/Impacted Soils BCY 168,915  $             22.50  247,848.00 $5,576,580.00  

16 Excavate Repository and Stockpile Soil            

a Excavate Repository and Stockpile Soil  BCY 60,400  $               5.00  82,666.00 $413,330.00  

b Construct Earthen Dams L.S. 1  $      20,300.00  1.00 $20,300.00  

c Partially Backfill Existing Dry Channel L.S. 1  $      35,800.00  1.00 $35,800.00  

17 Install Repository Cap            

a Provide and Install Interim Cap  SY 43,750  $               7.00  43,511.00 $304,577.00  

b (S) Provide and Install Geocushion SY 26,500  $               3.10  23,588.00 $73,122.80  

c (S) Provide and Install HDPE Cap Liner SY 26,500  $             14.50  23,588.00 $342,026.00  

d (S) Provide and Install Geocomposite Drainage Material SY 26,500  $               5.40  23,733.60 $128,161.44  

e Install Repository Cover Soil Cap CY 25,000  $               9.80  28,175.00 $276,115.00  

18 Organic Amendment           

a Organic Amendment 

Dry 

Tons 6,818  $           144.00  4,757.50 $685,080.00  

19 Backfill Excavated Areas with Amended Cover Soil            
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a Backfill Excavated Areas with Amended Cover Soil  L.CY 43,560  $             10.00  35,550.00 $355,500.00  

20 Stream Reconstruction           

a Soda Butte Creek Reconstruction L.F. 1,475  $           300.00  1,317.00 $395,100.00  

b Miller Creek Reconstruction L.F. 525  $           300.00  467.00 $140,100.00  

c Soda Butte Creek Grade Control Structures E.A. 32  $        4,004.00  32.00 $128,128.00  

d Miller Creek Grade Control Structures E.A. 14  $        4,200.00  10.00 $42,000.00  

e Install  Isolation Cofferdams E.A. 3  $        8,533.00  1.00 $8,533.00  

f Install Willow Fascines L.F. 400  $             14.00  400.00 $5,600.00  

g Install Willow Brush Layer L.F. 1,300  $             12.50  1,259.00 $15,737.50  

h Install Tree Boles with Root Wads L.S. 1  $        4,292.00  1.00 $4,292.00  

i Install Log Grade Control Structures E.A. 2  $        1,682.00  3.00 $5,046.00  

j Install Log Wing Deflectors E.A. 3  $        1,082.00  2.00 $2,164.00  

k Backfill and Grade  Former Soda Butte Creek Channel L.S. 1  $      21,900.00  1.00 $21,900.00  

l Relocate East Bridge L.S. 1  $      44,400.00  1.00 $44,400.00  

m Remove and Dispose of West Bridge L.S. 1  $      31,700.00  1.00 $31,700.00  

21 Storm Water Control Systems           

a Construct Type 1 Grass Lined Channel L.F. 700  $             65.00  711.00 $46,215.00  

b Construct Type 2 Grass Lined Channel L.F. 380  $             80.50  0.00 $0.00  

c Construct Type 3 Grass Lined Channel L.F. 400  $             59.50  400.00 $23,800.00  

d Construct Type 3 Riprap Channel L.F. 10  $           247.00  122.00 $30,134.00  

e Construct Grouted Riprap Channel L.F. 120  $           179.00  785.00 $140,515.00  

f Construct Storm Water Drain System L.F. 720  $             63.00  718.00 $45,234.00  

g Construct Repository Grouted Riprap Lined V-Channel L.F. 710  $           196.00  0.00 $0.00  

h Construct RPP Lined Channel L.F. 190  $             39.50  160.00 $6,320.00  

i Install 36" HDPE Culvert L.S. 1  $        6,873.00  1.00 $6,873.00  

j Install 24" HDPE Culvert L.S. 1  $        2,167.00  1.00 $2,167.00  

k Install 36" inch Temporary HDPE/CMP Culvert L.S. 1  $        7,387.00  0.00 $0.00  

22 Install Erosion Control Mat           

a Install Erosion Control Mat SY 8,100  $               4.40  6,461.00 $28,428.40  

23 Fertilize and Seed           

a Upland Areas  AC 31  $        1,320.00  26.65 $35,178.00  

b Riparian Areas (Stream banks) AC 0.8  $        8,100.00  0.80 $6,480.00  

24 Mulch           

a Straw Mulch AC 26  $        3,335.00  17.80 $59,363.00  

b Hydromulch AC 5  $        4,099.00  17.50 $71,732.50  

25 Plant Tree and Shrub Tubelings           

a Plant Russet Buffaloberry Shrub Tubelings E.A. 600  $             14.00  600.00 $8,400.00  

b Plant Douglas-Fir Tree Seedlings E.A. 400  $             14.00  400.00 $5,600.00  

26 Install Construction BMPs           

a (S) Install Compost Filter Sox L.F. 1,800  $               9.90  2,026.00 $20,057.40  

b Install Stream Protection Structures L.F. 1,040  $             12.00  936.00 $11,232.00  

c Install Stone Check Dams E.A. 6  $           443.00  6.00 $2,658.00  

A-2 

Excavate, Load, Haul, Stockpile, Scale and 

Transport Stabilized Tailings Materials to Off-Site 

Processing Facility     

  

  $0.00  



 McLaren Tailings Abandoned Mine Site 

 

 
 

 

Final Construction Completion Report  Page 35 of 39 

Pay 

Item 

No. 

ITEM DESCRIPTION UNIT 
EST. 

QNTY 

UNIT BID 

PRICE 

FINAL 

QNTY 

FINAL 

TOTAL 

COST 

A-2a Provide, Install and Remove Truck Scale 

Cnstr. on 

Schedule 1  $    100,000.00  0.00 $0.00  

A-2b 

Excavate, Load, Haul, Stockpile, and Transport 

Stabilized Tailings Materials to Off-Site Processing 

Facility Ton 68,700  $             63.50  0.00 $0.00  

A-2c 

Excavate, Load, Haul, Place and Compact Stabilized 

Tailings, Mine Wastes and Impacted Soils in the 

Repository   CY 148,800  $               5.00  243,150.00 $1,215,750.00  

              

  SUBTOTAL AMOUNT         $21,040,452.08  

CHANGE ORDERS           

1 Change Order #1 L.S. 1  $      24,912.60  1.00 $24,912.60  

2 Change Order #2 - adjusted in 16, A2a, A2b, A2c           

2 Adjustment in QTY for Bid Item 16 CY 27,400  $               5.00      

2 Adjustment in QTY for Bid Item A-2a 

Cnstr 

Schedule -1  $    100,000.00      

2 Adjustment in QTY for Bid Item A-2b Ton -68,700  $             63.50      

2 Adjustment in QTY for Bid Item A-2c CY 41,000  $               5.00      

3 Change Order #3 L.S. 1  $        1,890.00  1.00 $1,890.00  

4 Change Order #4 L.S. 1  $        8,922.49  1.00 $8,922.49  

5 Change Order $5 - Work Directive 26 - Sub Drain L.S. 1  $      23,400.00  1.00 $23,400.00  

6 Change Order #6 - Additional Sed pond Embankment L.S. 1  $      92,520.00  1.00 $92,520.00  

7 

Change Order #7 - Treatment Building adds (COP 

COR 11 - 21) L.S. 1  $      55,684.07  1.00 $55,684.07  

8 

Change Order #8 - Wells, Building, Sed Pond (w/o fuel 

adjustment) L.S. 1  $    395,666.32  1.00 $395,666.32  

9 

Change Order #9 - Liner Remove, BMP, Drum, 2013 

Fuel adjust L.S. 1  $    104,980.64  1.00 $104,980.64  

10 Change Order #10 - WCD #42 and #44 L.S. 1  $      30,885.00  1.00 $30,885.00  

  

Change Order #10 - Fuel Adjustments 2014 

(previously paid) L.S. 1  $    117,935.95  1.00 $117,935.95  

  

Change Order #10 - Overbilled Fuel Adjustment 

Compared to CO L.S. 1 

 $             

(0.60) 1.00 ($0.60) 

  

Change Order #10 - Final Over/Underruns (for contract 

column only, already accounted for in progress 

columns)           

99 Rounding Error Amount To Match Project Completion            

              

  TOTAL CHANGE ORDER AMOUNT         $856,796.47  

  TOTAL PROJECT COST         $21,897,248.55  

Legend:  AC: acreage.  BCY: bank cubic yards  CY: cubic yards. E.A.: each.  

 L.CY: Loose cubic yards L.F.: linear feet.  L.S.: lump sum.  PVC: polyvinyl chloride

 SY: square yards.  
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6 TOTAL PROJECT COSTS 
The total construction cost for the McLaren Tailings Abandoned Mine Site Reclamation Project 

was $21,897,248.55.  Knife River’s original bid was $24,243,731.50; 10 change orders were 

issued resulting in a decrease of $2,346,482.95. 

 

Site characterization and environmental investigation and preparation of the Draft Final 

Expanded Engineering Evaluation/Cost Analysis for the McLaren Tailings Abandoned Site, 

Cook City, Montana (DEQ/MWCB-Pioneer, 2002) costs were $90,821.29.  Reclamation design 

investigation costs were $221,608.60.  Costs for engineering design and bid specification 

preparation were $491,565.84.  Electrical design and installation oversight was performed by 

MSE Technology Applications, Inc. for $25,538.99. Construction inspection and management 

costs were $1,445,464.72. 

 

Installation and testing of the construction dewatering wells was performed by O’Keefe Drilling 

under DEQ Contract #410006. Construction costs were $262,757.50.  Total engineering costs for 

bid specification development and construction oversight were $37,541.68 for a total cost of 

$300,299.18 (DEQ/MWCB-Pioneer, 2010).  

 

Table 6-1 lists the Site characterization, engineering, and construction costs for the project.  The 

total project cost was $24,472,547.17.  The percent of total project characterization, engineering, 

and management costs compared to total project construction costs was 10.4%. 
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Table 6-1. Analysis of Engineering and Construction Costs 

SITE CHARACTERIZATION AND ENGINEERING SERVICES AMOUNT  

Site Investigation and EEE/CA Preparation  $90,821.29 

Reclamation Design Investigation and Report $221,608.60 

Dewatering Wells Bid Specifications, Development, and Oversight $37,541.68 

Engineering Design and Bid Specification Preparation $491,565.84 

Electrical Design, Bid Specifications, and Oversight (MSE Technologies 

Applications Inc.) 

 

$25,538.99 

Construction Inspection and Management $1,445,464.72 

Total Engineering Costs  $2,312,541.12 

CONSTRUCTION SERVICES  

Installation and Testing of Construction Dewatering Wells 2009 (O’Keefe 

Drilling) DEQ Contract #410006 

$262,757.50 

Knife River Original Contract  (DEQ Contract #410010) $24,243,731.50 

      Change Orders ($2,346,482.95) 

Total Construction Costs $22,160,006.05 

  

TOTAL PROJECT COST (Engineering and Construction) $24,472,547.17 

  

Planning-Characterization/Construction Cost 1.4% 

Engineering Design/Construction Cost 2.5% 

Construction Management/Construction Cost 6.5% 

Total Engineering Cost/Construction Cost 10.4% 

Total Engineering Cost/Total Project Cost 9.4% 

 

7 POST CONSTRUCTION 

7.1 Site Conditions after Completion 
The McLaren Tailings Abandoned Mine Site Reclamation Project is 100% complete.  The 

tailings and waste rock sources that were responsible for negatively impacting Soda Butte Creek 

and Miller Creek have been removed and placed in an on-site repository.  Soda Butte and Miller 

creeks have been reconstructed as functional, stable land forms.  A final Site inspection will be 

conducted in the summer of 2015.  

 

Water quality in the constructed channel of Soda Butte was sampled 4 times in 2013 and twice in 

2014.  The 2013 sampling was conducted at the downstream (west) end of Soda Butte Creek on 

July 24, August 21, September 4, and October 4.  The measured iron concentration on August 21 

(1.43 mg/L) exceeded the DEQ-7 water quality standard (1.0 mg/L).  This sampling event 
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occurred during Site work that included the draining of the sediment detention pond.  The 

measured copper concentrations on August 21 and October 4 were equal to the DEQ-7 standard 

(0.013 mg/L for 150 mg/L hardness).  The 2014 sampling was conducted on August 6 and 

September 17 at 3 locations along Soda Butte Creek: the upstream end, the junction of Soda 

Butte Creek and Miller Creek near the center of the Site, and at the downstream end of the 

constructed creek channel.  All COCs were below DEQ-7 water quality criteria at the 3 sampling 

locations during both sampling events.  Laboratory analytical reports are included in 

Appendix E. 

7.2 Maintenance or Follow-Up 
Follow-up or Site maintenance will be determined based on the findings of the warranty 

inspection and post-reclamation monitoring. 

7.3 As-Built Drawings 
Pioneer prepared the As-Built Drawings based on field survey data and field notes.  The As-Built 

Drawings represent the Site conditions after completion of construction activity.  The As-Built 

Drawings are provided in Appendix K. 
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APPROXIMATE GROUNDWATER ELEVATION

BOTTOM OF TAILINGS EXCAVATION

 DEWATERING TRENCH

TYPICAL DEWATERING
TRENCH EXCAVATION DETAIL

N.T.S.

TYPICAL DEWATERING
TRENCH OBLITERATION DETAIL

N.T.S.

USE STOCKPILED CLEAN EXCAVATED
MATERIAL AND BACKFILL

TRENCH UPON COMPLETIONTAILINGS/MINE WASTE SOILS

NATIVE SOIL NATIVE SOIL

NOTES:

1. EXCAVATE DEWATERING TRENCH FROM DOWNGRADIENT TO UPGRADIENT.

2. PROVIDE 6', 36" DIAMETER HDPE SDR 32.5 FOR THE SUMP PIPE. OPEN SPACE OF PERFORATIONS IN SUMP PIPE
SHALL EXCEED 1,000 SQUARE INCHES.

3. SLOPE TRENCH TOWARD DOWNGRADIENT DEWATERING SUMP.

4. PROVIDE A DEWATERING SUMP PUMP WITH A VARIABLE CAPACITY FROM 50gpm TO 500gpm.

3.0'
3.0'

TYPICAL DEWATERING SUMP
NOT TO SCALE

2

TAILINGS

1%

6' - 36" DIA. HDPE SDR 32.5 PERFORATED SUMP PIPE (SEE NOTE 2)

DISCHARGE HOSE/PIPE TO DEWATERING
CONTROL BUILDING, SEE SHEET GW-5

ALL WATER FROM DEWATERING SUMP WILL BE PROCESSED THROUGH TREATMENT SYSTEM
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PHASE II DEWATERING SYSTEM
WAS NOT REQUIRED AS

DESIGNED



TEMPORARY INSTALLATION OF 1.0 HP PUMP DETAIL 

ALLUVIUM
BEDROCK

CONSTRUCTION
GROUNDWATER LEVEL

STEEL CASING 8" DIAMETER

THREADED FLUSH JOINT PVC
CASING 6" WITH FLUSH JOINT THREAD

2" PVC DROP PIPE

TEMPORARY ELECTRIC PUMP CABLE

SUBMERSIBLE PUMP,
STAINLESS STEEL GRUNDFOS 24510-7

FLOW INTAKE SCREEN

PUMPING WATER LEVEL

3'

EXISTING GROUND

INITIAL GROUNDWATER LEVEL

7'-0"

N.T.S.

PIPE VISE

SNOW POST

ELECTRICAL CABLE
POWER SUPPLY

2" GATE VALVE
2" ALUMINUM
QUICK-CONNECT

2'

FEMALE MIPT
QUICK-CONNECT

CERTA-LOK™ NIPPLE, 4"
C/L MALExMIPT

2" ALUMINUM
QUICK-CONNECTS

TEMPORARY
2" FLAT HOSE

CERTA-LOK™ REDUCING TEE
4"x4"x2" C/L MALExC/L MALExC/L MALE

FL
O

W
 F

R
O

M
UP

ST
R

EA
M

 W
EL

LS

CERTA-LOK™ 4" END PLUG

CERTA-LOK™ PVC C900/RJ 4" PIPE

2" GATE VALVE
2" ALUMINUM
QUICK-CONNECT

FEMALE MIPT
QUICK-CONNECT

CERTA-LOK™ NIPPLE, 4"
C/L MALExMIPT

2" ALUMINUM
QUICK-CONNECT

TEMPORARY
2" FLAT HOSE

CERTA-LOK™ REDUCING TEE
4"x4"x2" C/L MALExC/L MALExC/L MALE

CERTA-LOK™
PVC C900/RJ 4" PIPE

SNOW POST

ELEVATION VIEW

PLAN VIEW

2" PVC PIPE

2" PVC PIPE

PIPE VISE

STEEL CASING 8" DIAMETER

CH
AN

N
EL

 #
5

SE
E 

SH
EE

T 
SW

-6
AB

2" AIR RELIEF VALVE

2" CHECK VALVE

2" AIR RELIEF VALVE
2" CHECK VALVE
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2/24/15

NA

NA

FEET

PIONEER

SKL

MWB

JSM

MWB

10140

TABLE GWD-1

LOCATION
ESTIMATED

PRODUCTIVITY*
(gpm)

 DEPTH FROM
GROUND

SURFACE (ft)*

C1-1 1-5 30

C1-2 12-20 30.8

C1-3 4-10 36.9

C1-4 4-10 29.5
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MAGNAFLOC® E38
STOCK

SOLUTION

55-GALLON DRUM

HINGED LID ASSEMBLY SNYDER INDUSTRIES
PART# 186045001, 1860000N

 TANK STAND SNYDER INDUSTRIES
PART # 173001023

 200 GALLON TOTAL DRAIN BOTTOM MIX TANK WITH
OPEN TOP BATCH PART # 583045001

18"

2" TOTAL DRAIN FITTING SNYDER INDUSTRIES
PART # 2"PPBF200

200 GALLON
DILUTION TANK

TUBING

PVC PIPE

MIXER MOUNT ASSEMBLY SNYDER INDUSTRIES
PART # 3471238 WITH TIE DOWN STRAPPING
PART # 3471254

PERISTALTIC PUMP, PUMP HEAD AND TUBING

COLE PARMER - MASTERFKLEX PUMP: HV07523-80
DRIVE MASTER FLEX L/S 600 RPM 115/200

PUMPHEAD: HV-77200-60 PUMP HEAD L/S EASY LOAD
11SS

TUBING MFLEX PHARMED #2 25-FEET
TUBING FEP 3/16x1/4" 25-FEET

PIPE ADAPTERS F 1/4"x1/4"

PIPE ADAPTERS M 1/4"x3/16"

DISCHARGE OF FLOCCULANT A MINIMUM OF 6" BELOW GRATE
ON 30" DROP STRUCTURE, SEE SHEET GW-7AB AND DETAIL

 APPCOR MIXER (INSTALLED WITH A
C-CLAMP ANGLE CLAMP TO THE MIXER MOUNT ASSEMBLY)

2-PIECES OF UNISTRUCT TO SUPPORT MIXER
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9'-0"





MAT PERPENDICULAR TO FLOW DIRECTION. MAT SHALL BE INSTALLED IN A SHINGLE

14" AMENDED COVER SOIL

3
1

3
1

15'

2'

3'

TYPE 1 GRASS LINED TRAPEZOIDAL CHANNEL DETAIL
N.T.S. 

CONTRACTOR PROVIDED AND INSTALLED FERTILIZER,
AND SEED PRIOR TO INSTALLATION OF TURF REINFORCEMENT

MAT

6"

6" 6"

6"

6"6"

PROVIDED AND INSTALLED NORTH AMERICAN GREEN P550
TURF REINFORCEMENT MAT. CONTRACTOR INSTALLED TURF REINFORCEMENT
MAT PERPENDICULAR TO FLOW DIRECTION. MAT INSTALLED IN A SHINGLE
FASHION FROM END OF CHANNEL TO BEGINNING OF CHANNEL

14" AMENDED COVER SOIL

1.5
1

3
1

2'

4'

TYPE 3 GRASS LINED TRAPEZOIDAL CHANNEL DETAIL
N.T.S. 

CONTRACTOR PROVIDED AND INSTALLED FERTILIZER,
AND SEED PRIOR TO INSTALLATION OF TURF REINFORCEMENT

MAT

6"

6" 6"

6"

6"6"

PROVIDED AND INSTALLED NORTH AMERICAN GREEN P550
TURF REINFORCEMENT MAT. CONTRACTOR INSTALLED TURF REINFORCEMENT
MAT PERPENDICULAR TO FLOW DIRECTION. MAT INSTALLED IN A SHINGLE
FASHION FROM END OF CHANNEL TO BEGINNING OF CHANNEL
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CHANNEL # SIZE TYPE LENGTH LONG TERM TEMPORARY

1 24" HDPE 41 X

5 36" HDPE 102 X

REPOSITORY‐RUNOFF CHANNEL 36" HDPE 102 X

CULVERT TABLE
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NOTES:

1. STREAM SEGMENTS WERE MODIFIED IN THE FIELD BASED ON ACTUAL EXCAVATION AFTER WASTE REMOVAL.

2. SODA BUTTE AND MILLER CREEK WERE DESIGNED AND CONSTRUCTED TO BE DYNAMIC LANDFORMS THAT WILL
ADJUST CONTINUOUSLY OVER TIME WITH RUNOFF EVENTS. THIS CONTINUOUS CHANGE RESULTS IN THE
MOVEMENT OF GRAVELS AND FINES THROUGHOUT THE SYSTEM.
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101
< 1% TYPICAL

3' THICK TYPE 1 STREAM BED BOULDERS
MIXED WITH 20% PIT RUN MATERIAL.

6'

10
1

< 1% TYPICAL

3'

3' THICK TYPE 1 STREAM BED BOULDERS MIXED WITH
APPROXIMATELY 20% PIT RUN MATERIAL

1
2

14
"

NATIVE ALLUVIUM

14" AMENDED COVER SOIL

BIODEGRADABLE COIR FABRIC WRAP. FERTILIZED
AND SEEDED PRIOR TO STAKING
COIR FABRIC

3'

1'3'

14
"

18" CONSTRUCTION STAKE SEE DETAIL

CUT NATIVE ALLUVIUM
TO ANGLE OF REPOSE (TYP.)

MILLER CREEK CHANNEL CROSS SECTION (TYPICAL)
N.T.S.

INSTALLED LIVE WILLOW STAKE, SEE DETAIL
INSTALLED LIVE WILLOW STAKE, SEE DETAIL          

3' THICK
TYPE I RIPRAP

FINAL GROUND PROFILE
REFERENCE POINT

NOTES:

1. STAKED EXPOSED SURFACE OF COIR FABRIC AT 1 STAKE PER SQUARE
YARD WITH 18" WOODEN STAKES.

2. TRANSITIONS WERE PERPENDICULAR OR TANGENTIAL TO FLOW
DIRECTION AS DIRECTED BY ENGINEER.

3. INSTALLED LIVE WILLOW STAKES AT 2' CENTERS ALONG STREAM BANK
AS DIRECTED BY THE ENGINEER.

4. INSTALLED WILLOW BRUSH LAYERS AT LOCATIONS SHOWN AND AS
DIRECTED BY THE ENGINEER.

5. MIXED APPROXIMATELY 20% OF PIT RUN MATERIAL WITH TYPE-1
AND/OR TYPE-2 STREAM SUBSTRATE, AS DIRECTED BY THE ENGINEER.

6. PROVIDED AND INSTALLED BOULDERS IN STREAM CHANNEL AT THE
DIRECTION OF THE ENGINEER.

7. INSTALLED LARGE WOODY MATERIAL IN STREAM CHANNEL AT THE
DIRECTION OF THE ENGINEER.

PREPARED STREAM
CHANNEL SUBGRADE

STATION 0+43 TO STATION 5+27
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INSTALLED 4"-6" THICK WILLOW BRUSH LAYER
UNDER COIR FABRIC. EXTEND WILLOW BRUSH
LAYER A MINIMUM OF 3 FEET UNDER COIR FABRIC
AND 1 FOOT INTO STREAM CHANNEL
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