TOSTON SMELTER

ADDENDUM NO. 1
TO THE
EXPANDED ENGINEERING EVALUATION/AND COST ANALYSIS
FOR THE
TOSTON SMELTER SITE
RADERSBURG MINING DISTRICT
BROADWATER COUNTY, MONTANA

Prepared for:
Department of Environmental Quality
Mine Waste Cleanup Bureau

P.O. Box 200901
Helena, Montana 59620-0901

Prepared by:

Tetra Tech, Inc.
7 West 6th Avenue, Suite 612
Helena, Montana 59601

(406) 442-5588

June 2008



CONTENTS

Section Page
1.0 INTRODUGCTION .ottt et e et e e et e e e et e e et e e et e e ee et e e ae et e e aenneeeenaneeen 1
2.0 TOSTON SMELTER WASTE DESCRIPTION AND CHARACTERIZATION .......cooooveiviieenn 1
3.0 SAMPLING ..o e e e e e e e e e e e e e e e e e e e —aeear—e e e e —aenanaaenan 3

3.1 ADDITIONAL SAMPLING ... oottt e e e e e e e e aeeaeae 4

3.2 ADDITIONAL SAMPLE RESULTS. ..ottt ettt e e veee e e aeeaenan 4

3.3 RECOMMENDATIONS BASED ON ADDITIONAL SAMPLE RESULTS.........oc....... 5
4.0 MONITORING WELL ...ttt et e e et e e e et e e e et e e e et e e e e e e e e e eeeeeeennees 5
5.0 EXCAVATION PLANS . ..ottt ettt st ettt e e s ettt e s aet et e s st et e e s st et e e sataeeesabeeessrreeeesarees 5
6.0 COMPARISON OF RECLAMATION ALTERNATIVES .....ooee oot 6
7.0 SUMM A RY ettt e e et e e e et e e e et e e e et e e e et e e et e e ae et e e aen et e e ee e e e aaaeen 10
REFERENGCES ... .ooeeee ettt et ettt et et et et e e et e e et e e e et e eee et e e ee et eeaa et eeaeneeeeeaeenenannnes 11
Appendix
A EXCAVATION AREAS AND DEPTHS
B SAMPLE LOG
C SAMPLE RESULTS
D MONITORING WELL LOG, LOGBOOK AND COMPLETION FORM

FIGURE
Figure Page
1 VICTNITY I AP ettt ettt e e e et e e e et e e e et e e e et e e eaeeeena et eenaneeeeaaneeen 2
TABLES

Tables Page
1 COST ESTIMATE — ALTERNATIVE 4A - MODIFIED RCRA REPOSITORY

AT ORIGINAL SITE oot e et e e et e e e et e e e et e e e et e e ea e e e e et e e eenreeeeannnes 8
2 COST ESTIMATE — ALTERNATIVE 4B — MODIFIED RCRA REPOSITORY

AT NEW SITE .ottt ettt r ettt e sttt e s sttt e s s e et e s st e et e s abaeteseaba et esabeeeesabeeeessarreees 9
3 COST ESTIMATE — ALTERNATIVE 4C — MODIFIED RCRA REPOSITORY

AT NEW SITE WITH NO BOTTOM LINER OR LEACHATE COLLECTION SYSTEM....... 10
4 COMPARATIVE ANALYSIS OF REPOSITORY ALTERNATIVES ... 11



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/MW(CB) 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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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.



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 [ug/L])(MDEQ 1995). The grab sample from the squatter’s well exceeded the
WQB-7 human health water quality standards for iron (300 pg/L) and manganese (50 ug/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 ug/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 pg/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.



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.



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:

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

o Area#2 consists of a 137,053 SF area west of the canal which will be excavated to a depth of 18
inches.



e 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.

o 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.

o 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.

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

o 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.



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.



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 CcYy $3.00 $6,900.00
Repository Bottom Liner (GCL & GDF) 7,200 SY $15.00 $108,000.00
Waste Excavation 13,000 CcYy $3.00 $39,000.00
Sediment Excavation 500 CcYy $25.00 $12,500.00
Waste Hauling, Placement, and Compaction 13,000 CYy $2.00 $26,000.00
Repository Cap (GCL & GDF) 7,200 SY $15.00 $108,000.00
Repository Cover Soil 4,800 CcY $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 CcY $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

CY = Cubic Yard
% = Percent

SY = Square Yard LF = Lineal Feet
O&M = Operation and Maintenance

EA = Each

PF = Present Worth Factor




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 CcY $3.00 $14,400.00
Repository Bottom Liner (GCL & GDF) 7,200 SY $15.00 $108,000.00
Waste Excavation 13,000 CcYy $3.00 $39,000.00
Sediment Excavation 500 CcY $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 CcY $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 CcY $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
0&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
SY = Square Yard
% = Percent

AC = Acre
LF = Lineal Feet

EA = Each
PF = Present Worth Factor
O&M = Operation and Maintenance

CY = Cubic Yard




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 CcY $3.00 $14,400.00
Repository Bottom Prep 7,200 SsY $2.00 $14,400.00
Waste Excavation 13,000 (24 $3.00 $39,000.00
Sediment Excavation 500 CYy $25.00 $12,500.00
Waste Hauling, Placement, and Compaction 13,000 CcY $4.00 $52,000.00
Repository Cap (GCL & GDF) 7,200 SsY $15.00 $108,000.00
Repository Cover Soil 4,800 CcY $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 CcY $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
SY = Square Yard
% = Percent

AC = Acre
LF = Lineal Feet

10

EA = Each
PF = Present Worth Factor
O&M = Operation and Maintenance

CY = Cubic Yard




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.
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TABLE 4
(Continued)
COMPARATIVE ANALYSIS OF REPOSITORY ALTERNATIVES

Alternative 4A Alternative 4B Alternative 4C
Assessment L e Excavation and On-Site Disposal at Newly Excavation and On-Site Disposal at
o Excavation and On-Site Disposal at - : L .
Criteria L . Proposed Site with Top and Bottom Liners Newly Proposed Site with Top Liner
Originally Proposed Site -
and Leachate Collection Only

Availability of Services and Available locally and within the state. Available locally and within the state. Available locally and within the state.
Capacities
Availability of Equipment and Available locally and within the state. Available locally and within the state. Available locally and within the state.
Materials
ESTIMATED TOTAL $726,101.39 $774,432.34 $617,753.50
PRESENT WORTH COST

12




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.

13



REFERENCES

Reclamation Investigation Report for the Toston Smelter Site. Tetra Tech EM Inc.
November, 1998.

Expanded Engineering Evaluation/and Cost Analysis for the Toston Smelter Site. Tetra Tech
EM Inc. 1999.

14



APPENDIX A
AS-CONSTRUCTED DIAGRAMS



I St b R
r -~ 4
|
|
|
|
|
/
|
|
/
/
AREA-3 \
* 14' REMOVAL \ g
AREA-5 \AREA-2
S 1' REMOVAL .6™ REMOVAL
T
w
o
x 3 _
S 5 ye
w
E % [ AREA-1
S \ 6RE 1' REMOVAL
3
74 \
L <
= ~

REMOVE SMELTER BRICK DEBRIS

TO INTERSECTION WITH GRAVEL DRIVEWAY *\

LEGEND
——3920—— EXISTING CONTOUR (1 FT INTERVAL)
——<—<—— CENTER OF DITCH
— .. — EDGE OF WATER
= = — — EXTENT OF MINE WASTE
— x—— »— FENCE
—— OH —— OVERHEAD POWER LINE
Q, POWER POLE
+HHHHHHHHH- RAILROAD
————— ROAD
SURVEY CONTROL POINT
UNDERGROUND TELEPHONE
40 0 40 80

SCALE IN FEET

Toston Smelter Site
Broadwater County, Montana

APPENDIX A
EXCAVATION AREAS AND DEPTHS

@ TETRA TECH EM, INC.

Appendix A-AREAS.dwg - DWH - 05/16/2008




APPENDIX B
SAMPLE LOG



yopp el

Plo vy J° “oqy»20) L gov <4
#O&SZ.Q gh«ﬂjn
Juawn.;w do

LES B
IS P9 T g J° P
Sy myepuaye (paavesgo apdnr oy
ki B alhat s o R
PP b-01-d) “Puse |
1%,

Q%\\?\s\m A

AR LA a .
Sl —

<
'

00:b ol-¢L

2

pogrE S )




sy
vw.%o&tb\n ngmsﬁjaﬁsh

\&cﬂal \w‘midﬂw.s o
.qss\*m.:w% .\NQ, Q% ifna

5 “h LY - (-dL TP
K..;&\&(;o

swewshe sag pwa yes gv St¢L T EPE L
. | m\ \nﬁw& TS
RO~ 3w BESIA 3

AN | —
&UJ\%Q‘QQ 9v0 ~©H %“X)AN\U vy Q \Sﬂ
P s BTN 1D *0 Lo i

8 U f-hi-d L Yors PP 2t gy Sy® 4229 €-g)

e >

P e Tl
pewlymprer g ¢

!

ut.s ™

-y 9
| g0 whis oy [2049 | CTREe L
o pee e e B =TT 5T S
B vy ap ey L) e e R e e

J\%\d.\/.’..hl..\\\\.v




1 \ . 3%5& 3

et op Aygang 0] - .teﬁ, way 1) e

H, 2l IOT ool 5 5)%“ / mﬁ@ 49 @n\v V

;» e kxsﬁ%\w&q@d\@u rr. m.w .v..ﬁ R
n\f %Q M sQ.) 3@#3 J.oOT Qm* \
\ y; .
' fo I Ry VTV O O i R
va»M«z§mee /T o.m ﬁréﬂéa) \\\,\
S ot Q.—\M"A‘M\\\ \I\MMGMI.O\I”’ \/
e : .m... A\ .VD,N,%Q..QW
Aw f\»\, N;: y T isﬁ,\.ﬂL %Um \,Y .NHS Wﬁ, QQ sa t@ ,T.&(u «~ th ,,?T:MOZ {Q,\Qr
N.faﬁ +_:m5\ N.K.\ﬂ \WZ }c&w\x L.é.m& ,_\\ : | .AQ\ w..\ﬂ 1G/- (Y oo/=55
A i 3 hacid w?wau\w%u;\ 10/~ A e~ .T_om.\wu.%.&?m < %m@
. .ﬁ)ﬂ.w\aﬁ\h K\u {.G\Wr L,ﬂw b2 i? 1J>hr ! , A
r%.x ;o (e’ M 1 yuaedod) A L &P\ n:b
am.m ' L% ,HT mra\ﬁ lw/ Q & e
‘v(sxu. f&((» 01 , \§§ .vnr\’cﬁsv\w N’E»T.ﬁé pre.
pee b ,\u/m )b ‘W\A\s&,ﬂ ay &Sﬁ%ﬁo '
ﬁ:a a&:bu 33& ﬁ.,s ..o?ni.\d q..dd...sam .g‘?#\m ay
NI ) an\ ool ~qs pves 1%8 FXW I way g 109G
NQV o, <.N4_.V stm. f:&(ﬁ»&@% V\:‘ de.Qso UD..P wary VE%J 0_\QW\
A K F0-5¢-€




B —
dopr VI oalpeg ey R0 A o Su-0 % ;s Y g
B B! meﬁ.,wmam 9\5.‘\ ;
Kﬂw\t 5 oQre ¥y N Fo ok ,_ i*.f%.«\ P n.u,.ﬁdk.% WAL g
e S e LT S L8 P Ao gt oy S
ok et e e waggoq wraag wily) 8 Farage U0 waiey el
w\u\ e o poy o ;wéo.&,%e o 3N a5 PRy g
S5 FNASC b 951 a8 ¢
b . .
.N\i.w\,,\ e&/(.\«\ o~
v,ﬁk ﬁ‘mﬂ e drg < . ¢ \;«;ﬁiﬁ

A ¢ A?aw.
9 -
OP < @.a’@%é [ ool ﬁ@lxxz.mmﬂ. yﬁ?&bﬂ\ JVM:E\% : b& ﬁw. f..\l.“(\\%,s ..f{(.?» o - U.,‘Lpﬂ.xﬂ:t;;il /w:,/
e et S
< 4o 7 «”Ccs ; ; ’ //

s R .

il 52 Yhuy £ ovoye f sl e m\_ .,u., .
o,.x " 7 %. NQU*;U \\ \d 2 QW = A 4&»& g IWD #A Q;,d&aﬂ.

o

MR ORY A AP wagog W b mﬁw S Y e VI 3duve
U\.u o mu\‘ﬂ um;.«u Youe .«‘\ o, (wrfus%wud S ”M\%, {bQﬂ ;*\M@N %M. ﬂ.ﬁ?\»\pﬁw \w&,\ﬁ
A,.uN.U MLQ‘\%‘ \\M\fwdﬁu %Q«J__.QUQ\ .zlﬂvQ\-\ Qc«q ANH\J WQ \,‘ \g,\\,,.w . wﬁaw.,w.vmuw M“mm“ . ANA.

&0- 5%-€ , A%Q....wd-,m.

_.




" erans ) Vrey®
SR S s
w3, QT Y Yhevs (ot
rd MDD m.&\ow oy wo{w i?@,\k%
Al " ‘ )
Ju-lpas vl “«N% me/l

12 32000 aSh PR Ol -0

TmeasiTheres £l e gn-) xmmzm. o
OYT wiat) e Pagrye \dkish
N Oy i.o\ﬁu , £~ .9\“ Qﬁu W*&N » ay
kww (20 Wy |10 wﬂx?m 5 owae W) §
h&i’ﬁj} </\ ,,w\,m. Jazw‘m
£ 20y 00k PR p00-(4
&0-5T-&

Jea-riero m}b\ ¢ hﬁo&
| XW.\,& ¢ f&l&&&. .M&Q.)mw wauhﬂw.ﬁ\ﬁ.w J«,ﬂi\.ﬂ,mﬂ
WY T Wyt RN L JE P Y Ay

\w\ Se @Dl ve? rad a\ 5 {Q%w By 5
, ,_N..}.mw W/ ..w\\,Uw. M/ d\u\. Puds

47 3°0 ,05E 7] ga]~(¢

' alrds ba! 5 amgc
P s S

- itt:;,,i@zi ~ 9 u/ / o - W%

CUEAN

petden som S Grs s
wosl g7 ¥ wav\ﬂr\»dv.&u J%&wﬂ s
wagt A &w@ H.,.\fw\ Mdgreg  wwmy S
- ,\,«%3 <,~ M.JZ\ wuc& wu%wf\

do 2,000 TR Lor-90

oo FON B Qal prY =S

S0-5%-€

3
%
W
:
i
]




ani« mmsw -
3&{5.@ YT ~J8 0 .,.33.;«&9
Y 2o T . Awi I R et €22

.d,,‘\:aw 4° %5/ 9 “..ww
\d\i\h e pues PLOOD .%*.ﬂor\ ) ﬁﬁ.ﬂ
Md\i.\m a* 4?2,0». S.s.JQNi Qﬂ - O:IQW
Yos 20v
Gns Jayyy 3o Y07 51 bys
>3 v 753.\« Q) PUnsaNMwD ) nu\w
Joresb o s geeyo)-gs

dwor a4 Yo/ 32
k| P S 4 %ﬁ,&?

LS v ».939\0 A w\o(wrw. Raldast’
e op Pos e Q380)-(s

.m.w\t. w.o ﬁuﬂi?«\u vox:s v?.s&c
f,:s FYrs i ves ~yew 9 ~2Ql-¢¢

.3\*«\ i ﬁﬁ\h .w.s h*o\
[pa0ck wo (uns 2ts000 N1 90)- s

s sggvs ygosin o “heor i jorsmyen
o) oI (pues WL pwr LY |- OIS
.@w
Ygisia o eGP 41 8- Lol ~0S

«ﬂvw.« sk oV SNV pend
ARG P S -t -0
ydwies

jporaud hdh TPUTE SIDoT Pun v.vl.a.\n

A s b ghoono jav 4y )- ¢

me\wu_o«o\‘\uw MY 51n o
s B g deees e v
BT Pt MG g e 91 0] (5

“.w\ﬂ Jﬂ;..ﬁ cQ .T:aw P52 ..wdc.\.n\
N?(n\méf.. 2572805 QA.OQTQW

ﬂﬁik,.\uayu -J?S\w.
ﬂ,cu.k{ab. ~Nom 3%!«.%
8a-15-¢




APPENDIX C
SAMPLE RESULTS



ENERGY LABORATORIES, INC. * 3161 E. Lyndale * P.O Box 5688 * Helena, MT 59604

Toll Free 877.472.0711 * 406.442.0711 * FAX 406.442.0712 * helena@energylab.com

ANALYTICAL SUMMARY REPORT

May 02, 2008

MT DEQ

PO Box 200901

Helena, MT 59620
Workorder No.: H08040107

Project Name: Toston Smelter

Energy Laboratories Inc received the following 12 samples from MT DEQ on 4/7/2008 for analysis.

Sample ID Client Sample ID Collect Date Receive Date  Matrix Test

H08040107-001 SD-100-20 03/31/08 17:00 04/07/08 Soil Mercury in Solid By CVAA
Metals by ICP, Total
Digestion, Total Metals
Digestion, Mercury by CVAA

H08040107-002 SD-101-16 03/31/08 17:00 04/07/08 Soil Same As Above
H08040107-003 SD-102-17 03/31/08 17:00 04/07/08 Soil Same As Above
H08040107-004 SD-103-23 03/31/08 17:00 04/07/08 Soil Same As Above
H08040107-005 SD-104-23 03/31/08 17:00 04/07/08 Soil Same As Above
H08040107-006 SD-105-11 03/31/08 17:00 04/07/08 Soil Same As Above
H08040107-007 SD-106-12 03/31/08 17:00 04/07/08 Soil Same As Above
H08040107-008 SD-107-17 03/31/08 17:00 04/07/08 Soil Same As Above
H08040107-009 SD-108-20 03/31/08 17:00 04/07/08 Soil Same As Above
H08040107-010 SD-109-20 03/31/08 17:00 04/07/08 Soil Same As Above
H08040107-011 SD-110-20 03/31/08 17:00 04/07/08 Soil Same As Above
H08040107-012 BR-100 03/31/08 17:00 04/07/08 Solid Metals by ICP/ICPMS, Total

Mercury, TCLP
TCLP Extraction, Non-volatiles

BRANCH LABORATORY LOCATIONS

eli-b - Energy Laboratories, Inc. - Billings, MT, EPA # MT00005

eli-c - Energy Laboratories, Inc. - Casper, WY, EPA# WY00002

eli-g - Energy Laboratories, Inc. - Gillette, WY, EPA# WY00006

eli-h - Energy Laboratories, Inc. - Helena, MT, EPA# MT00945

eli-r - Energy Laboratories, Inc. - Rapid City, SD, EPA# SD00012
eli-t - Energy Laboratories, Inc. - College Station, TX, EPA# TX01520

SUBCONTRACTING ANALYSIS

Subcontracting of sample analyses to an outside laboratory may be required. If so, ENERGY LABORATORIES,
INC. will utilize its branch laboratories or qualified contract laboratories for this service. Any such laboratories are
indicated within the Laboratory Analytical Report.

SAMPLE TEMPERATURE COMPLIANCE: 4°C (£2°C)
Temperature of samples received may not be considered properly preserved by accepted standards. Samples that
are hand delivered immediately after collection shall be considered acceptable if there is evidence that the chilling

process has begun.

ELl appreciates the opportunity to provide you with this analytical service. For additional information, including
certifications, and analytical services visit our web page www.energylab.com.
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TO: Montana DEQ LAB NO.: H08030309-001-009
ADDRESS: DATE: 4/21/08
Toston Smelter
FERTILIZER RECOMMENDATIONS
Fertilizer Suggested in Actual Pounds per Acre
FIELD TP-15 TP-15
CROP Grass Grass
PROJECTED YIELD 1T 2T
Nitrogen
Total 30 75
Preplant 30 75
Topdress 0 0
Phosphorus (P,05)
Broadcast 25 35
Banded
Potassium (K,0)
Broadcast 0 0
Banded
Sulphur (S) 0 0
Zinc (Zn)
fron (Fe)
Gypsum oT oT
Compost 10T 15T

COMMENTS: The TP-15 soil's organic matter is only 0.32%. To insure good grass establishment

and agrowth, apply the above recommended compost amounts listed above plus recommended

fertilizer.

PREPARED BY: Neal Fehringer, Certified Professional Agronomist, C.C.A.. (406) 860-3647.
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APPENDIX D
MONITORING WELL LOG
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TETRATECH EM INC

MONITORING WELL COMPLETION DIAGRAM
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