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1.0     INTRODUCTION 

 

Tetra Tech EM Inc. (TtEMI) received a task order (TO #17) from the Montana Department of 

Environmental Quality's Mine Waste Cleanup Bureau (MDEQ/MWCB) to prepare an addendum to the 

expanded engineering evaluation and cost analysis (EEE/CA) for the Toston Smelter Site.  The purpose of 

this EEE/CA addendum is to address mine waste located within the Missouri River stream bed; determine 

the impacts of the relocation of the irrigation canal that runs through the Toston Smelter Site; to analyze 

an alternative site for the mine waste repository, and to select the containment features of the repository.  

The Toston Smelter Site is located 1 mile south of the townsite of Toston, Montana in Section 26, 

Township 5 North, Range 2 East, Montana principle meridian.   

 

The preferred reclamation alternative for the Toston Smelter Site as identified in the 1999 EEE/CA is 

Alternative 4 (excavation and on-site disposal in an engineered repository) for all on-site smelter wastes.  

The original location of the proposed repository was immediately south of the waste site along the 

Missouri River.  The newly proposed repository site is located about one mile east of the river near the 

base of the Big Belt Mountains.     

 

2.0 TOSTON SMELTER WASTE DESCRIPTION AND CHARACTERIZATION 

 

A detailed cultural resource inventory and assessment for the Toston Smelter site has been prepared for 

MDEQ by GCM Services, Inc. (June 1998).  In the early 1880s, large amounts of silver-gold ore was 

stockpiled at mines in the Radersburg Mining District because the ore was unsuitable for the wet-process 

mills in the area.  In June 1885 construction of the Toston Smelter began.  The original sandstone blast 

furnace was replaced with a Herreshoff cast iron, water-jacketed blast furnace in 1886.  The smelter used 

locally obtained coal, limestone, and pyrite to fuel the smelter and flux the ores.  The smelter produced 

matte that was shipped off site for refining and slag that was disposed of on the banks of and in the 

Missouri River.  At peak production in 1888, the smelter worked around the clock reducing 100 tons of 

ore into one 20 ton carload of matte.  By the end of 1888, the smelter ceased operation.  The smelter was 

in existence until 1899.  After 1899, the smelter was dismantled and the rail spur tracks were removed.   
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Figure 1  Vicinity Map 
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This section describes the waste characteristics and analytical results for the Toston Smelter site including 

the waste types, locations, volumes, physical properties, and off-site metals analyses collected during the 

RI (TtEMI 1998).  Characterization of the waste types was used to determine the potential risk to human 

health and the environment, and the final reclamation alternatives for the site.  A variety of soil and 

mining-related waste materials was sampled during the RI.  A general description of the collection of 

field samples, metals analyses, and data evaluation is further divided in the following subsection. The 

different waste types are mixed together in many areas of the smelter site preventing the calculation of 

separate volumes for each specific waste type. 
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Evaluation of the laboratory results and the human health and ecological risk assessments presented in the 

original EECA (Tetra Tech 1999) suggests that the primary contaminants of concern useful for site 

characterization at the Toston Smelter site are arsenic, copper, lead, and zinc.  Peak concentrations of 

these metals within the samples are as follows: 

 

• Arsenic:  16,700 mg/kg in the waste rock (WR-1) and 1,580 mg/kg in the slag (SL-1)  

• Copper:  833 mg/kg in slag (SL-2) and 406 mg/kg in the sulfide waste sample (TP-1) 

• Lead:  130,000 mg/kg in the slag (SL-1) and 11,800 mg/kg in the sulfide waste sample (TP-1) 

• Zinc:  5,430 mg/kg in the slag (SL-2) 

 

Samples of surface water from the Missouri River upstream and downstream of the site and groundwater 

from the three wells closest to the site were collected in April 1998.  The samples were analyzed for 

metals and water quality parameters.  The arsenic concentration in samples from the Helm domestic well 

and the Missouri River exceeded the WQB-7 human health water quality standard for arsenic (18 

micrograms per liter [μg/L])(MDEQ 1995).  The grab sample from the squatter’s well exceeded the 

WQB-7 human health water quality standards for iron (300 μg/L) and manganese (50 μg/L).  The 

samples from the hand dug Helm well and the Missouri River downstream from the site exceeded the 

WQB-7 human health water quality standards for mercury (0.14 μg/L).  However, the mercury results 

from all the samples indicate that the exceedances were likely due to analytical variability and that the 

results from all the samples were near the human health standard (0.14 μg/L). 

 

The measured differences in metals concentrations in the Missouri River samples collected upstream and 

downstream of the site are within the range of normal analytical variability.  This suggests that the Toston 

Smelter site was not producing a measurable change in the concentration of metals in the river. 

 

3.0 SAMPLING 

 

Within the last 10 years since the original EECA and RA were written, areas of waste were displaced by 

various activities such as the relocation of the irrigation canal.  The full extent of the displacement was 

not fully known so further sampling was performed.  This section describes the sampling performed and 

the results of the sampling.  The sample log can be found in Appendix B. 
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HR Lane Construction was contracted to excavate five test pits with a backhoe.  The first test pit (TP-10) 

was excavated to determine if there was any hazardous waste in the form of smelter brick at the bottom of 

a filled hole that is assumed to be a flume from the river.  No brick was found. 

 

Three test pits TP-12, TP-13 and TP-14 were excavated to determine if the diversion of the canal had 

displaced any mine waste.  Soil was compositely sampled from each pit.  The final pit TP-15 was 

excavated to determine the quality of the potential borrow soil for the planned excavation.  Composite 

surface samples were taken on the road to determine if any of the road material required disposal.  

Sediment samples were taken at intervals of 50 feet along the shore to a distance of 20ft.  All sample 

locations are visible in the sample log in Appendix B.  All samples were tested for metals.  TP-15 was 

also subjected to an agronomical analysis to help determine the characteristics of the borrow soil for 

growth potential.   

 

Eleven sediment samples were taken from the Missouri River at 50 foot intervals for 500 feet.  Samples 

were taken as far from the shoreline as safety allowed up to a distance of 20 feet.  Smelter waste was 

visible in one sample upriver of the main slag pile and in all samples from that point downriver for 200 

feet.   

 

A brick from a waste pile on the bank of the river was subjected to a Toxicity Characteristic Leaching 

Profile (TCLP) analysis to determine whether or not it was hazardous waste.  All sample results can be 

found in Appendix C. 

 

3.1 SAMPLE RESULTS 

 

Soil sample results from TP-10-9 pit show that there are no contaminants present at levels above cleanup 

guideline levels.  However TP-12-6 contained lead levels of 7,600 mg/kg.  This result supports the 

conclusion that smelter waste was indeed relocated into the original irrigation ditch as fill when the new 

ditch was excavated.  The remaining test pits were under recreational cleanup guidelines for metals.   

 

Sample results show that all of the surface soil samples contained lead above recreational cleanup 

guidelines.  SS-100 contained 29,000 mg/kg lead, SS-101 contained 27,000 mg/kg lead, and SS-102 

contained 10,000 mg/kg lead.  Based on these results the soils from the road will also be excavated and 

placed in the repository.   
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Of the 11 sediment samples two showed lead levels above recreational cleanup guidelines and slag was 

visible in five of the samples collected.  The two samples that exceeded guidelines for lead were SD-101-

16 (3,900 mg/kg) and SD-102-17 (58,000 mg/kg).  The locations where both of these samples were 

collected are upriver of the slag pile, showing the slag pile is not the sole source of surface water 

contamination.     

 

Elevated zinc was also noted in three of the sediment samples, SD 106-12 (540 mg/kg), SD-109-20 (640 

mg/kg) and SD-110-20 (940 mg/kg).  While these levels are not in excess of recreational cleanup levels 

for soil (440,000 mg/kg), they are probably indicative of the presence of smelter slag in these samples.   

 

3.2 RECOMMENDATIONS BASED ON SAMPLE RESULTS 

 

Based on the results of the samples taken from the road and the river sediment, Tetra Tech EM Inc. 

recommends that both the stream sediments and that the material making up the road be removed and  

placed in the repository.   

 

4.0 MONITORING WELL 

 

On April 4, 2008, O’Keefe Drilling Company was contracted by Tetra Tech EM Inc. to install a 

monitoring well down gradient of the new repository site.  The well was drilled to demonstrate adequate 

depth to groundwater underneath the repository ensuring the feasibility of constructing the repository 

without a bottom liner.  The dual air rotary method was used to drill the well.  The well was drilled to a 

depth of 55 feet and no groundwater was encountered.  The soils description from the well log shows silty 

sands from ground level to 50 feet and very fine sands from 50 to 55 feet.   

 

5.0 EXCAVATION PLANS 

 

The smelter site has been divided into five areas for the purpose of detailing the excavation depths.  The 

areas and excavation depths are shown in Appendix A and are described below: 

• Area #1 consists of a 60,671 square feet (SF) area east of the canal which will be excavated to a 
depth of 1 foot.   

• Area #2 consists of a 137,053 SF area west of the canal which will be excavated to a depth of 18 
inches. 
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• Area #3 consists of the slag pile bordering the Missouri River which has an area of 1,471 SF and 
will be excavated to a depth of 13 feet from its peak. 

• Area #4 consists of the slag and waste pile in the western field which has an area of 7,886 SF and 
will be excavated to a depth of 6 feet. 

• Area #5 consists of a 13,473 SF area of the Missouri River 675 feet long and 20 feet wide which 
will be excavated to a depth of 1 foot.   

• Area #6 consists of a 4,592 SF area of the road within the area that is planned to be regraded. 

• Area #7 consists of a 7,800 SF area of the road south of the area to be regraded. 

 

The total area of these seven areas combined is 5.4 acres.  The total volume of waste to be excavated from 

these areas and placed in the repository is approximately 13,000 cubic yards (CY).  A diagram detailing 

the numbered areas and excavation depths can be found on Figure 2 in Appendix A. 

 

6.0 COMPARISON OF RECLAMATION ALTERNATIVES 

 

This section includes a brief evaluation of several reclamation alternatives for the Toston Smelter Site.  

This evaluation includes a comparison of three alternatives relative to the seven evaluation criteria used in 

the EEE/CA including costs.  A No-Action alternative was already proposed in the original EEE/CA and 

is not discussed here.  The reclamation activities conducted under each alternative are similar except for 

the location of the mine waste repository and the containment features of the repository.  Under 

Alternative 4A the repository would be constructed in the originally proposed location near the river with 

a top and bottom liner and a leachate collection system.  Under Alternatives 4B and 4C the repository 

would be constructed at a higher elevation near the base of the mountains.  Alternative 4B proposes using 

a top and bottom liner for the repository and a leachate collection system.  Alternative 4C proposes 

constructing a repository with no bottom liner or leachate collection system.   

 

Each alternative includes additional waste removal from within the Missouri River stream bed.   Removal 

of this waste will require additional effort to minimize impact to the river.  A Section 404 permit from the 

US Army Corps of Engineers will be required for any dredge or fill work completed within the Missouri 

River stream bed.  
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Important design parameters for the alternatives are the following: 

 

Alternative 4A: Repository Constructed in Originally Proposed Site with a bottom liner and leachate 

collection system. 

 Waste volume: 13,000 CY   
 Repository area: 1.4 acres  
 Waste haul distance: Less than 2,000 feet (one way) 
 Soil borrow volume: 2,400 CY  
 Total revegetation area:  7 acres   

 

Alternative 4B: Repository Constructed at the Newly Proposed Site with a bottom liner and leachate 

collection system.  

 Waste volume: 13,000 CY 
 Repository area: 1.4 acres  
 Waste haul distance:  2 miles (round trip)  
 Total revegetation area: 7 acres  

 
Alternative 4C: Repository Constructed at Newly Proposed Site with no bottom liner or leachate 

collection system. 

 Waste volume: 13,000 CY 
 Repository area: 1.4 acres  
 Waste haul distance:  2 miles (round trip)  
 Total revegetation area: 7 acres  

 

 

The estimated cost of Alternative 4A is shown in Table 1, the estimated cost of Alternative 4B is shown 

in Table 2 and the estimated cost of Alternative 4C is shown in Table 3.  Table 4 lists the ability of each 

alternative to meet the threshold criteria and the primary balancing criteria.  The differences in costs and 

ability to meet the evaluation criteria are therefore related to differences brought about due to the 

repository location and necessary construction materials. 

 

 



 8

TABLE 1 

COST ESTIMATE - ALTERNATIVE 4A 
MODIFIED RCRA REPOSITORY AT ORIGINAL SITE  

 
Cost Item Quantity Unit Unit Cost Cost 

Capital Costs 

Mobilization, Bonding & Insurance 1 LS $40,000.00 $40,000.00 

Site Preparation and Storm Water Control 7 AC $1,000.00 $7,000.00 

Repository Excavation 2,300 CY $3.00 $6,900.00 

Repository Bottom Liner (GCL & GDF) 7,200 SY $15.00 $108,000.00 

Waste Excavation 13,000 CY $3.00 $39,000.00 

Sediment Excavation 500 CY $25.00 $12,500.00 

Waste Hauling, Placement, and Compaction 13,000 CY $2.00 $26,000.00 

Repository Cap (GCL & GDF)  7,200 SY $15.00 $108,000.00 

Repository Cover Soil  4,800 CY $2.00 $9,600.00 

Excavation Area Regrading 5.8 AC $1,500.00 $8,700.00 

River Bank/Floodplain Construction 680 LF $50.00 $34,000.00 

Excavation Area Cover Soil  7,600 CY $5.00 $38,000.00 

Leachate Collection System 1   $15,000.00 $15,000.00 

Farm Road Reconstruction 1,000 LF $10.00 $10,000.00 

Fertilize, Seed, and Mulch 7 AC $2,000.00 $14,000.00 

Farm Fence 1,350 LF $5.00 $6,750.00 

Cleanup and Demobilization 1 LS $5,000.00 $5,000.00 

Subtotal Construction Costs $488,450.00 

Construction Contingencies 15 % of Construction Cost $73,267.50 

Engineering Design and Construction Oversight 15 % of Construction Cost $73,267.50 

Total Capital Costs $634,985.00 

Yearly Operation and Maintenance (O&M) Costs 

Site Inspections 3 EA $500.00 $1,500.00 

Site Maintenance 1 % of Construction Cost $4,884.50 

Subtotal O&M Costs $6,384.50 

O&M Contingencies 15% $957.68 

Total Yearly O&M Cost $7,342.18 

Present Worth of O&M Costs Based on 30 Year Life @ 7.00% PF Factor = 12.41 $91,116.39 

Total Present Worth $726,101.39 

 
Assumptions: Unit costs based on professional judgment and recent bids for similar work at the other Montana abandoned mine 
reclamation projects.  
 

Notes: LS = Lump Sum  AC = Acre   EA = Each    
CY = Cubic Yard SY = Square Yard  LF = Lineal Feet  PF = Present Worth Factor 
% = Percent O&M = Operation and Maintenance 
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TABLE 2 
COST ESTIMATE - ALTERNATIVE 4B 

MODIFIED RCRA REPOSITORY AT NEW SITE  
 

Cost Item Quantity Unit Unit Cost  Cost 

Capital Costs 

Mobilization, Bonding & Insurance 1 LS $40,000.00 $40,000.00 

Site Preparation and Storm Water Control 7 AC $1,000.00 $7,000.00 

Repository Excavation 4,800 CY $3.00 $14,400.00 

Repository Bottom Liner (GCL & GDF) 7,200 SY $15.00 $108,000.00 

Waste Excavation 13,000 CY $3.00 $39,000.00 

Sediment Excavation 500 CY $25.00 $12,500.00 

Waste Hauling, Placement, and Compaction 13,000 CY $4.00 $52,000.00 

Repository Cap (GCL & GDF)  7,200 SY $15.00 $108,000.00 

Repository Cover Soil  4,800 CY $2.00 $9,600.00 

Excavation Area Regrading 5.8 AC $1,500.00 $8,700.00 

River Bank/Floodplain Construction 680 LF $50.00 $34,000.00 

Excavation Area Cover Soil  7,600 CY $5.00 $38,000.00 

Leachate Collection System 1   $15,000.00 $15,000.00 

Farm Road Reconstruction 1,000 LF $10.00 $10,000.00 

Fertilize, Seed, and Mulch 7 AC $2,000.00 $14,000.00 

Farm Fence 1,350 LF $5.00 $6,750.00 

Cleanup and Demobilization 1 LS $5,000.00 $5,000.00 

Subtotal Construction Costs $521,950.00 

Construction Contingencies 15 % of Construction Cost $78,292.50 

Engineering Design and Construction Oversight 15 % of Construction Cost $78,292.50 

Total Capital Costs $678,535.00 

Yearly Operation and Maintenance (O&M) Costs 

Site Inspections 3 EA $500.00 $1,500.00 

Site Maintenance 1 % of Construction Cost $5,219.50 

Subtotal O&M Costs $6,719.50 

O&M Contingencies 15% $1,007.93 

Total Yearly O&M Cost $7,727.43 

Present Worth of O&M Costs Based on 30 Year Life @ 7.00% PF Factor = 12.41 $95,897.34 

Total Present Worth $774,432.34 

 
Assumptions: Unit costs based on professional judgment and recent bids for similar work at the other Montana abandoned mine 
reclamation projects.  
 

Notes: LS = Lump Sum AC = Acre   EA = Each   CY = Cubic Yard 
 SY = Square Yard LF = Lineal Feet  PF = Present Worth Factor 

% = Percent    O&M = Operation and Maintenance 
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TABLE 3 

COST ESTIMATE - ALTERNATIVE 4C 
MODIFIED RCRA REPOSITORY AT NEW SITE WITH NO BOTTOM LINER OR 

LEACHATE COLLECTION SYSTEM 
 

Cost Item Quantity Unit Unit Cost  Cost 

Capital Costs 

Mobilization, Bonding & Insurance 1 LS $40,000.00 $40,000.00 

Site Preparation and Storm Water Control 7 AC $1,000.00 $7,000.00 

Repository Excavation 4,800 CY $3.00 $14,400.00 

Repository Bottom Prep 7,200 SY $2.00 $14,400.00 

Waste Excavation 13,000 CY $3.00 $39,000.00 

Sediment Excavation 500 CY $25.00 $12,500.00 

Waste Hauling, Placement, and Compaction 13,000 CY $4.00 $52,000.00 

Repository Cap (GCL & GDF)  7,200 SY $15.00 $108,000.00 

Repository Cover Soil  4,800 CY $2.00 $9,600.00 

Excavation Area Regrading 5.8 AC $1,500.00 $8,700.00 

River Bank/Floodplain Construction 680 LF $50.00 $34,000.00 

Excavation Area Cover Soil  7,600 CY $5.00 $38,000.00 

Farm Road Reconstruction 1,000 LF $10.00 $10,000.00 

Fertilize, Seed, and Mulch 7 AC $2,000.00 $14,000.00 

Farm Fence 1,350 LF $5.00 $6,750.00 

Cleanup and Demobilization 1 LS $5,000.00 $5,000.00 

Subtotal Construction Costs $413,350.00 

Construction Contingencies 15 % of Construction Cost $62,002.50 

Engineering Design and Construction Oversight 15 % of Construction Cost $62,002.50 

Total Capital Costs $537,355.00 

Yearly Operation and Maintenance (O&M) Costs 

Site Inspections 3 EA $500.00 $1,500.00 

Site Maintenance 1 % of Construction Cost $4,133.50 

Subtotal O&M Costs $5,633.50 

O&M Contingencies 15% $845.03 

Total Yearly O&M Cost $6,478.53 

Present Worth of O&M Costs Based on 30 Year Life @ 7.00% PF Factor = 12.41 $80,398.50 

Total Present Worth $617,753.50 

 
Assumptions: Unit costs based on professional judgment and recent bids for similar work at the other Montana abandoned mine 
reclamation projects.  
 

Notes: LS = Lump Sum AC = Acre   EA = Each   CY = Cubic Yard 
 SY = Square Yard LF = Lineal Feet  PF = Present Worth Factor 

% = Percent    O&M = Operation and Maintenance 
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TABLE 4 
COMPARATIVE ANALYSIS OF REPOSITORY ALTERNATIVES 

 

Assessment 
Criteria 

Alternative 4A 
Excavation and On-Site Disposal at 

Originally Proposed Site 

Alternative 4B 
Excavation and On-Site Disposal at Newly 
Proposed Site with Top and Bottom Liners 

and Leachate Collection 

Alternative 4C 
Excavation and On-Site Disposal at 
Newly Proposed Site with Top Liner 

Only 
Public Health, Safety, and 
Welfare 

Exposures expected to be eliminated. Exposures expected to be eliminated. Exposures expected to be eliminated. 

Environmental Protectiveness Exposures expected to be eliminated. Exposures expected to be eliminated. Exposures expected to be eliminated. 
Chemical-Specific Chemical-specific ARARs would be 

met. 
Chemical-specific ARARs would be met. Chemical-specific ARARs would be 

met. 
Location-Specific Location-specific ARARs would be met. Location-specific ARARs would be met. Location specific ARARs would be 

met. 
Action-Specific Action-specific ARARs would be met. Action-specific ARARs would be met. Location specific ARARs would be 

met. 
Magnitude of Residual Risk Contaminated materials remain on site.  

Risks reduced to acceptable levels. 
Contaminated materials remain on site.  
Risks reduced to acceptable levels. 

Contaminated materials remain on site.  
Risks reduced to acceptable levels. 

Adequacy and Reliability of 
Controls 

Reliability of caps dependent, in part, 
upon long-term maintenance. 

Reliability of caps dependent, in part, upon 
long-term maintenance. 

Reliability of caps dependent, in part, 
upon long-term maintenance. 

Treatment Process Used and 
Materials Treated 

No treatment process. No treatment process.  No treatment process. 

Volume of Contaminated 
Materials Treated 

No treatment process. No treatment process. No treatment process. 

Protection of Community 
During Reclamation Action 

Fugitive emissions control may be 
required during construction. 

Dust Suppression may be necessary while 
transporting wastes. 

Dust Suppression may be necessary 
while transporting wastes. 

Protection of On-Site Workers 
During Removal Action 

Expected to be sufficient.  Safety 
hazards likely more prevalent than 
hazards associated with wastes. 

Expected to be sufficient.  Safety hazards 
likely more prevalent than hazards 
associated with wastes. 

Expected to be sufficient.  Safety 
hazards likely more prevalent than 
hazards associated with wastes. 

Time Until Removal Action 
Objectives are Achieved 

One field season. One field season. One field season. 

Ability to Construct Construction of Repository Relatively 
Simple.   

Construction of Repository Relatively 
Simple.   

Construction of Repository Relatively 
Simple.   

Ease of Implementing More 
Action if Necessary 

Waste materials not readily accessed 
without destroying cap and liner.  Other 
actions easily implemented such as 
additional armoring/ stabilization, or 
other methods. 

Waste materials not readily accessed without 
destroying cap and liner.  Other actions 
easily implemented such as additional 
armoring/ stabilization, or other methods. 

Waste materials not readily accessed 
without destroying cap and liner.  
Other actions easily implemented such 
as additional armoring/ stabilization, or 
other methods. 



 
TABLE 4 

(Continued) 
COMPARATIVE ANALYSIS OF REPOSITORY ALTERNATIVES 
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Assessment 
Criteria 

Alternative 4A 
Excavation and On-Site Disposal at 

Originally Proposed Site 

Alternative 4B 
Excavation and On-Site Disposal at Newly 
Proposed Site with Top and Bottom Liners 

and Leachate Collection 

Alternative 4C 
Excavation and On-Site Disposal at 
Newly Proposed Site with Top Liner 

Only 
Availability of Services and 
Capacities 

Available locally and within the state. Available locally and within the state. Available locally and within the state. 

Availability of Equipment and 
Materials 

Available locally and within the state. Available locally and within the state. Available locally and within the state. 

ESTIMATED TOTAL 
PRESENT WORTH COST 

$726,101.39 
 

$774,432.34 
 

$617,753.50 
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Each alternative is considered protective of human health and the environment because wastes would be 

effectively isolated in either on-site or off-site repositories.  The repositories would isolate the mine 

wastes from contact with potential receptors, and would reduce the potential for dust inhalation and off-

site exposure via erosion.  All alternatives would comply with ARARs by isolating the contaminated 

materials from contact with potential receptors, reducing releases to surface water, and reducing the 

potential for leaching of metals into groundwater.  Although Alternatives 4B and 4C are more protective 

than Alternative 4A in terms of proximity to the river to reduce leaching of metals into surface water, 

Alternative 4A and Alternative 4B are more protective than Alternative 4C in terms of isolating the 

contaminated material from contact with potential receptors and reducing the leaching of metals into 

groundwater.  However, based on the low levels of precipitation expected at this site,  the low probability 

of any precipitation penetrating the upper GCL liner, and the significant depth to groundwater at the 

alternate repository site as indicated by the result of the monitoring well installation; the elimination of 

the lower repository liner as proposed for Alternative 4B seems justified. 

 

Alternative 4C is the least expensive alternative with a present worth cost of $617,800 followed in order 

from least expensive to most expensive by Alternatives 4A and 4B.  The present worth cost of Alternative 

4A is $726,100.  The present worth of Alternative 4B is $774,500.  The differences in the present worth 

between these two alternatives and Alternative 4C are $108,300 and $156,700; differences of 17.5 percent 

and 25.4 percent respectively compared to the cost of Alternative 4C. The difference in costs between the 

three alternatives is mostly related to cost of constructing a bottom liner and leachate collection system 

for Alternatives 4A and 4B. 
 

7.0 SUMMARY 

 

Based on the detailed and comparative analysis of the above three reclamation alternatives for mine 

wastes from the Toston Smelter site, the preferred alternative is Alternative 4C.  This alternative provides 

acceptable protection, effectiveness and lower short-term risks, and lower costs when compared to 

Alternative 4A and 4B.  Alternative 4A and 4B are equivalent in protection and effectiveness and have 

less long-term risks than Alternative 4C, because they include a bottom liner and leachate collection 

system for maximum containment.  The preferred alternative, Alternative 4C, most effectively reclaims 

the mine site, is easily implementable, provides a high level of protection to human health and the 

environment, and is cost effective.  
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