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4.9 RESTORATION ALTERNATIVES

The following sections provide a general description of the potential restoration alternatives
that could be implemented. Each alternative was developed using the various potential
restoration actions discussed above. All restoration alternatives presented contain certain
key restoration activities that the State has determined are necessary regardless of the
restoration alternative selected, with the exception of Alternative 2, which does not include
removal of streambank contaminated material because of the proposed removal of other
contaminated floodplain material. These key actions include removal of streambank
contaminated material that is currently or within a short time frame will detrimentally
affect the Clark Fork River, flow augmentation to mitigate the effects of residual
contamination that will remain in the system for hundreds of years, land acquisition or
easement to protect the restoration investment, and monitoring and maintenance of the
restoration actions to ensure restoration success. The State has limited the total costs of
each alterative to approximately $27.5 million consistent with the settlement amount being
earmarked for the Clark Fork site. While terrestrial resources would not be specifically
restored, terrestrial resources as described in Section 4.5, will be moved toward a baseline

condition with the implementation of these restoration actions.

49.1 Alternative 1

This alternative’s focus is on Reach A of the Clark Fork River OU. Integration with
remedial actions is key to this alternative, which contemplates removal of contaminated
floodplain and streambank material and additional actions to restore the riparian resources.

The key elements of this alternative include:

1) removal of 90 acres of buried tailings classified as greater than 1 foot in
thickness;

2) removal of 67 acres of contaminated soils within 50-feet of outside bends of
the river that have been identified as highly erodible;

3) planting of woody vegetation on 201 acres of floodplain tabs;

4) vegetation augmentation on 789 acres;

5) Upper Blackfoot River bull trout restoration;
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6) Clark Fork mainstem, Reaches B and C, aquatic improvements — 75%;
7) flow augmentation;
8) land acquisition; and

9) monitoring and maintenance.

49.2 Alternative 2

This alternative’s focus is on Reach A of the Clark Fork River OU. Integration with
remedial actions is key to this alternative that contemplates removal of 700 acres of
contaminated floodplain material. Alternative 2 does not include removal of contaminated
soils from outside bends of the river, vegetation augmentation and bull trout improvement

in the Upper Blackfoot River. The key elements of this alternative include:

1) removal of 700 acres of buried tailings with impacted vegetation;
2) flow augmentation;
3) land acquisition; and

4) monitoring and maintenance.

4.9.3 Alternative 3

This alternative is quite similar to Alternative 1. First, it contemplates removal of
contaminated floodplain and streambank materials that are a source to the Clark Fork
River. In addition, restoration action on the Upper Blackfoot River is included, and greater
restoration on the Clark Fork River mainstem, Reaches B and C, is also included. This
alternative, however, includes only 66% of the recommended vegetation augmentation.

The key elements of this alternative include:

1) removal of 90 acres of buried tailings classified as greater than 1 foot in thickness;

2) removal of 67 acres of contaminated soils within 50-feet of outside bends of the
river that have been identified as highly erodible;

3) planting of woody vegetation on 201 acres of floodplain tabs;

4) Clark Fork River mainstem Reaches B and C, aquatic improvements;

5) Upper Blackfoot River bull trout restoration;
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6) Vegetation augmentation 525 acres;

7) flow augmentation;

8) land acquisition; and

9) monitoring and maintenance.

4.9.4

Alternative 4

The only removal contemplated for this alternative is the removal of contaminated

streambank materials that continue to be a source of contamination to the Clark Fork River.

This streambank removal is different than the other alternatives in that this alternative

proposes to remove contaminated material from not only the highly eroding streambanks

(67 acres) but an additional 90 acres where contaminated material exists and is eroding into

the river.

This alternative also considers restoration actions on the Clark Fork mainstem

aquatics, Upper Blackfoot River, woody vegetation planting and vegetation augmentation.

The key elements of this alternative include:

1)

2)
3)
4)
5)
6)
7)
8)

removal of 157 acres of contaminated soils within 50-feet of outside bends of the
river that have been identified as highly erodible;

Clark Fork River mainstem aquatic improvements 100,000 feet;

Upper Blackfoot River bull trout restoration;

planting of woody vegetation on 201 acres of floodplain tabs;

vegetation augmentation on 789 acres;

flow augmentation;

land acquisition; and

monitoring and maintenance
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SECTION 5. COSTS

Costs for the Restoration Plan were developed using the CFROU FS, EPA’s cost estimate
for the ROD, ARCQO’s comments to the EPA’s Proposed Plan, and NRDP’s consultants’
estimates. Other sources of information were the Conceptual Restoration Plan for the
Clark Fork and Blackfoot Rivers near Milltown Dam, costs associated with Silver Bow

Creek restoration, other NRDP restoration projects, and Fish, Wildlife, and Parks projects.

It should be noted that costs for each restoration alternative were developed to cost
approximately the $27.5 million which have been earmarked in the settlement for the Clark
Fork site. Due to the variations in the alternatives not all the alternatives will cost exactly
$27.5 million to implement. Supplemental information for the determination of specific
costs of each task is found in Appendix D. Costs for restoration are in addition to
remediation costs; however, the costs of these restoration actions assume coordination with
remediation, and the State believes that costs savings from this coordination will reduce the

costs of restoration actions.

Following is a description of the costs for the restoration actions that are proposed in this

restoration plan.

5.1 CosT1s oOF REMOVAL OF CONTAMINATED TAILINGS AND SOILS FROM

FLOODPLAIN
Four tailings removal actions are considered in this plan. The removal of approximately 90
acres of buried tailings greater than one foot thick, the removal of 700 acres of buried
tailings proposed to be treated in-situ by remediation, the removal of all contaminated
material located adjacent to outside river bends that are highly eroding (approximately 67
acres), and the removal of contaminated material from 157 acres of eroding river bends.
These costs were developed using the FS (Pioneer, 2002) and costs from ongoing Silver
Bow Creek remediation and restoration activities. The major restoration components of
removal include excavation, hauling, and placement of contaminated material, and

backfilling with uncontaminated material. Additional assumptions used to develop these

September 2007 45



Draft Revised Restoration Plan for the Clark Fork River Aquatic and Riparian Resources

costs are discussed in Section 4.1. These costs do not include an estimate of costs for
removal actions in Reach B, due to the lack of information in Reach B.

The estimated capital cost of removing the 90 acres of tailings greater than one foot
(333,960 cubic yards) is about $4.7 million (Alternatives 1, 2 and 3). The removal cost for
the 700 acres to be treated in-place by EPA remedial action (1,550,000 cubic yards) is
about $18.5 million (Alternative 2). The two streambank removal alternatives costs are
approximately $2.7 million for the 67 acres (Alternatives 1 and 3) and $6.2 million for the
157 acres (Alternative 4).

5.2 CosTS OF AQUATIC RESOURCE IMPROVEMENT

Aquatic resource improvement actions are considered for the Clark Fork River mainstem
Reaches B and C, and Upper Blackfoot River restoration. The Clark Fork River mainstem
Reaches B and C stream bank and channel stabilization costs are estimated to be about $4.7
million (Alternatives 1, 3, and 4). These restoration activities within Reaches B and C are
based on a unit capital cost of $47.42 per foot and the need to work on approximately
100,000 linear feet of the river. The cost per foot is an estimate since a conceptual design
has not been developed for the proposed stream bank work. Also, due to budget
limitations, only 75 percent of this work would be completed under Alternative One.
Restoration costs for the Upper Blackfoot River are estimated based on an estimated
amount needed to assist with bull trout and westslope cutthroat trout recovery at

approximately $2.5 million (Alternatives 1, 3 and 4).™* The cost for the aquatic resource

3 This amount, $2.5 million, would fund about one-third of the amount needed for primary restoration of the
five miles of grossly injured streams in the upper Blackfoot River drainage. Another settlement, currently
being negotiated, is expected to provide an amount which may also cover these estimated costs for primary
restoration. Therefore, it is uncertain whether or not the entire $2.5 million allocated to Blackfoot River bull
trout restoration in this plan will be needed. Any unused amount will remain in the Clark Fork River State
Restoration Account.
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improvements were developed using aquatic resource restoration projects completed in the

Upper Clark Fork River Basin.

5.3 CoOST OF FLOODPLAIN STABILIZATION AND REVEGETATION

Two floodplain stabilization and revegetation options are considered in the alternatives.
Floodplain willow enhancement costs are approximately $209,416 (Alternatives 1, 3, and
4). Reach A willow enhancement costs are associated with the revegetation and
establishment of willows on floodplain tabs with less than 40% shrub cover. This estimate
assumes that planting devices will be used that are capable of installing willow cuttings
three to four feet below ground level. Using a combination of rooted willow stock and
willow sprigs, a planting contractor provided an estimated unit cost of $7.17 per planting
(Northwest Revegetation, Personal Communication, February 14, 2003). The floodplain
revegetation costs were taken directly from the costs of implementing this activity along
Silver Bow Creek (SBC bid tabs). Revegetation augmentation of 789 acres to be treated by
remediation is proposed in Alternative 1, 3, and 4. This restoration component cost is
approximately $4.6 million. Due to costs constraints only 525 acres of the revegetation
augmentation will be completed in Alternative 3. These costs do not include floodplain
willow enhancement and floodplain revegetation in Reach B, due to the lack of information
in Reach B.

54 FLOW AUGMENTATION COSTS

Under this plan it is assumed that ARCO will convey the water rights to the State to
augment flows at Galen to Deer Lodge with a proposed 50 cfs from July 15 to September
15 for 50 years. Therefore, this cost is not included in the costs shown in Table 4. This
plan does include costs for a water commissioner at $16,542 per year for a 50 year period,
based on the Montana Department of Fish, Wildlife and Parks annual costs for a water

commissioner on the Bitterroot River. This cost is included in all restoration alternatives.

5.5 CosTs OF LAND ACQUISITION / CONSERVATION EASEMENTS
Assuming 2,120 acres in a meander belt width plus 100-foot riparian corridor from Warm

Springs Ponds to Garrison, it is estimated that a fee title purchase of this would cost
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approximately $2.34 million. This cost is considered reasonable in light of the fact that the
riparian corridor would not be suitable for residential or commercial use. The cost of
purchasing conservation easements should be less. This cost is included in all restoration

alternatives.'*

5.6 Co0sTS OF CONSTRUCTION OVERSIGHT, DESIGN, MANAGEMENT, AND

PERMITTING
Costs for construction oversight (9%), data collection and final project design (8%), and
permitting (1%) are a percentage of the total costs for the construction and acquisition
portions of this proposal. The percentages used to develop these costs are based on
standard industry costs. These costs are shown in Tables 1 through 4.

5.7 CONTINGENCY COSTS

The contingency for this Restoration Plan is based on 20 percent of the capital costs. This
contingency is used to account for the many unknowns associated with the Restoration
Plan. For example, the Remedial Investigations assessed only 60 percent of Reach A,
leaving 40 percent not investigated. In addition, the Remedial Investigation did not collect
data for Reaches B and C, resulting in many unknowns in these reaches and justifying the

need for a 20 percent contingency.

5.8 CosTS OF MONITORING AND MAINTENANCE
Monitoring and maintenance costs for each alternative are based on 1 percent of the
estimated capital costs per year. This amount is estimated to be needed to monitor

restoration actions and complete maintenance at the sites for 10 years.

4 As part of the pending settlement with ARCO, the State is to receive the 343 acre Beck Ranch, which is not
riparian to the Clark Fork River. It is possible that this property, or portions thereof, could be exchanged for
fee title or easements to the riparian property sought along the Clark Fork River. The State is also receiving

an option from ARCO to take title to a 40 acre parcel on the Clark Fork River upstream of Deer Lodge.
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5.9 ToTAL COST OF RESTORATION PLAN

The total costs of each alternative restoration actions are provided in the following tables:

Table 4. Total Cost of Restoration Plan — Alternative 1

Restoration Action Cost 2006 Dollars PNV Cost*

Capital Cost:
Removal of Tailings and Contaminated Soils Buried $4,730,094 $4,139,808
Tailings >1 foot in Depth (90 acres)
Removal of Tailings and Contaminated Soils from $2,662,250 $2,330,018
Outside Bends of CFR (67 acres)
Willow Plantings (201.2 acres) $209,416 $183,283
Floodplain Revegetation 789 acres $4,611,679 $4,036,171
Blackfoot River Bull Trout Restoration $2,500,000 $2,188,016
Clark Fork Mainstem Aquatic Improvements (75%) $3,556,607 $3,112,766
Flow Augmentation** $827,118 $469,180
Land Acquisition / Conservation Easements $2,337,987 $2,046,221

Subtotal Capital Cost: $21,435,152 $18,505,462

Miscellaneous Costs:

Data Collection & Design @ 8% $1,480,437
Permitting @ 1% $185,055
Construction Oversight @ 9% $1,665,492
Contingency @ 20% $3,701,092

Subtotal w/ Miscellaneous Costs: $25,537,538
Monitoring and Maintenance @ 1% 2,143,515 $1,876,538
TOTAL COST REMOVAL ALTERNATIVE $27,413,556

* Costs are assumed to be incurred over a ten-year construction period and are discounted to a
present net value using a 2 ¥ -percent discount rate.

** Cost of water commissioner only; it is assumed ARCO convey the necessary water rights to the
State.

Table 5. Total Cost of Restoration Plan — Alternative 2

Restoration Action Cost 2006 Dollars PNV Cost*

Capital Cost:
Removal of Tailings and Contaminated Soils Buried To $18,563,836 $16,247,188
be Treated In Place (700 acres)
Flow Augmentation** $827,118 $469,180
Land Acquisition / Conservation Easements $2,337,987 $2,046,221

Subtotal Capital Cost: $21,728,941 $18,762,589
Miscellaneous Costs:
Data Collection & Design @ 8% $1,501,007
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Permitting @ 1% $187,626
Construction Oversight @ 9% $1,688,633
Contingency @ 20% $3,752,518
Subtotal w/ Miscellaneous Costs: $25,892,373
Monitoring and Maintenance @ 1% $2,172,894 $1,901,731
TOTAL COST REMOVAL ALTERNATIVE $27,794,104

* Costs are assumed to be incurred over a ten-year construction period and are discounted to a

present net value using a 2 % -percent discount rate.

** Cost of water commissioner only; it is assumed ARCO convey the necessary water rights to the

State.

Table 6. Total Cost of Restoration Plan — Alternative 3

Restoration Action Cost 2006 Dollars PNV Cost*
Capital Cost:
Removal of Tailings and Contaminated Soils from $2,662,250 $2,330,018
Outside Bends of CFR (67 acres)
Removal of Tailings and Contaminated Soils Buried $4,730,094 $4,139,808
Tailings >1 foot in Depth (90 acres)
Willow Plantings (201.2 acres) $209,416 $183,283
Blackfoot River Bull Trout Restoration $2,500,000 $2,188,016
Clark Fork Mainstem Aquatic Improvements $4,742,143 $4,150,354
Floodplain Revegetation 525 acres $3,068,608 $2,685,665
Flow Augmentation** $827,118 $469,180
Land Acquisition / Conservation Easements $2,337,987 $2,046,221
Subtotal Capital Cost: $21,077,616 $18,601,621
Miscellaneous Costs:
Data Collection & Design @ 8% $1,488,130
Permitting @ 1% $186,016
Construction Oversight @ 9% $1,674,146
Contingency @ 20% $3,720,324
Subtotal w/ Miscellaneous Costs: $25,670,238
Monitoring and Maintenance @ 1% $2,107,762 $1,844,726
TOTAL COST REMOVAL ALTERNATIVE $27,514,964

* Costs are assumed to be incurred over a ten-year construction period and are discounted to a

present net value using a 2 % -percent discount rate.

** Cost of water commissioner only; it is assumed ARCO convey the necessary water rights to the

State.

Table 7. Total Cost of Restoration Plan — Alternative 4

Restoration Action Cost 2006 Dollars PNV Cost*
Capital Cost:
Removal of Tailings and Contaminated Soils from $6,238,402 $5,459,889
Outside Bends of CFR (157 acres)
Floodplain Revegetation 789 acres $4,611,679 $4,036,171
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Restoration Action Cost 2006 Dollars PNV Cost*
Willow Plantings (201.2 acres) $209,416 $186,283
Clark Fork Mainstem Aquatic Improvements $4,742,143 $4,150,354
Blackfoot River Bull Trout Restoration $2,500,000 $2,188,016
Flow Augmentation** $827,118 $469,180
Land Acquisition / Conservation Easements $2,337,987 $2,046,221
Subtotal Capital Cost: $21,466,745 $18,533,113
Miscellaneous Costs:
Data Collection & Design @ 8% $1,482,649
Permitting @ 1% $185,331
Construction Oversight @ 9% $1,667,980
Contingency @ 20% $3,704,623
Subtotal w/ Miscellaneous Costs: $25,575,697
Monitoring and Maintenance @ 1% $2,146,675 $1,878,783
TOTAL COST REMOVAL ALTERNATIVE $27,454,480

* Costs are assumed to be incurred over a ten-year construction period and are discounted to a
present net value using a 2 %2 -percent discount rate.

** Cost of water commissioner only; it is assumed ARCO convey the necessary water rights to the
State.

Most of the above costs are assumed to be incurred over a ten-year construction period and
are discounted to a present net value using a 2 %2 -percent discount rate. Certain costs are
discounted for other periods as noted in the detailed spreadsheet found in Appendix D.

SECTION 6. CONCLUSIONS AND PREFERRED ALTERNATIVE

The overall goal of this Restoration Plan is to restore the condition of the Upper Clark Fork
River and the riparian area of the floodplain to a condition more closely resembling
baseline conditions. Baseline conditions represent the estimated condition of the river
corridor in the absence of natural resource injuries caused by the hazardous substances
released by ARCO and its predecessor’s mining related operations. Specific Restoration
Plan goals are:
e Restoration of aquatic life in the Upper Clark Fork River to baseline conditions.
e Restoration of native trout (bull trout and westslope cutthroat trout) to the Clark
Fork River drainage.
e Restoration of wildlife habitat to baseline conditions along the riparian zones and
floodplains of the Upper Clark Fork River and its tributaries.
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e Offsetting the residual effects to flora and fauna from hazardous substances that are
not eliminated from the aquatic system.

e Maximizing the long-term beneficial effects and cost-effectiveness of restoration
activities.

e Improvement of natural aesthetic values and increasing recreational use of the

Upper Clark Fork River and its tributaries.

The State selects Alternative 1 as the alternative that will best accomplish the Restoration
Plan goals in the most effective manner. Implementation of this preferred alternative will
result in noticeable recovery of natural resources toward baseline in a relatively short-
period of time compared to no action. However, even with the removal of tailings,
extensive revegetation, and other restoration actions associated with this Restoration Plan,
the Upper Clark Fork River and the surrounding area will not return completely to a
baseline condition for a long period of time due to large amounts of mining waste that will

remain in the channel and floodplain.

Integration with remedial actions is key to this alternative, which contemplates removal of
contaminated floodplain and streambank material and additional actions to restore the
riparian resources. The key elements of this alternative include:
e Removal of 90 acres of buried tailings classified as greater than 1 foot in thickness;
e Removal of 67 acres of contaminated soils within 50-feet of outside bends of the
river that have been identified as highly erodible;
e Planting of woody vegetation on 201 acres of floodplain tabs;
e Floodplain Vegetation augmentation on 789 acres;
e Restoration of bull trout and westslope cutthroat trout in the Clark Fork River
drainage at the Upper Blackfoot River;
e Aquatic habitat improvements along the Clark Fork mainstem, Reaches B and C;
e Flow augmentation;

e Land acquisition; and

Monitoring and maintenance.

September 2007 52



Draft Revised Restoration Plan for the Clark Fork River Aquatic and Riparian Resources

The State believes that the majority of these restoration elements augment the remedial
actions outlined in the ROD; however, two of the proposed actions, if finally approved,
would replace the remedy selected in the ROD. First, the 90 acres of buried tailings that are
greater than 1 foot in thickness would be removed, rather than treated in place as
contemplated by remedial action. Second, although the remedial action would remove
contaminated soils within 50-feet of outside bends of the river, restoration would remove
another 67 acres, resulting in further removal within the 50-feet of outside bends of the
river. Subject to the provisions of the Clark Fork River Consent Decree (assuming that it is
subsequently approved by the Federal District Court), components of the State’s restoration
plan which propose restoration actions in lieu of remedy would be subject to review and
approval by EPA, and would be performed with EPA oversight.

This plan does have significant short-term impacts associated with the areas proposed for
removal. During implementation, and until vegetation establishes deep-binding roots, the
floodplain of the river will remain at risk of increased erosion during over-bank flow flood
events. It is estimated that 10 to 15 years will be required to complete the removal and
revegetation activities associated with the Plan. A dense, stabilizing vegetative cover may
be established quickly (5 to 10 years) under ideal conditions; however, hydrologic
fluctuations could result in a longer period of time for the vegetation to establish and may
require periodic enhancements in strategic areas for several decades (L. Kapustka, Personal

Communication, December 23, 2003).

Aquatic resources could substantially recover in 10 to 20 years (NRDP, 1995b). By
removing the most contaminated areas within the meander belt of the Clark Fork River and
reconstructing and stabilizing stream banks between Warm Springs Ponds and Milltown,
inputs of hazardous substances to the river would be measurably reduced. The removal of
contaminant sources and flow augmentation would ameliorate, but not eliminate, the
toxicity of residual surface water and bed sediment contamination. The reduction of
contaminant levels and completion of fishery habitat projects within the river would clearly
benefit trout populations by reducing exposure of aquatic life to hazardous substances. It is
estimated that trout populations will significantly increase because of the reduction in
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hazardous substances loadings to the Clark Fork River (NRDP, 1995b). Increasing the
amount and quality of fish habitat in the river and the Blackfoot River will also benefit
native trout and other trout populations in the Clark Fork River.”> The improvements to
fish habitat and water quality within the Clark Fork River and Blackfoot River would
significantly decrease the time needed for trout populations to reach this level of recovery.

15 Restoring the Upper Blackfoot River to accommodate bull trout and other native trout is, in one sense,
natural resource “replacement” of such trout which once existed in the Upper Clark Fork River. As men-
tioned above, direct restoration of bull trout in the upper most part of the Clark Fork Basin is not feasible due

to residual contamination and other habitat limitations.
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