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FIVE YEAR REVIEW REPORT FOR THE HOLDEN MINE SITE
EXECUTIVE SUMMARY

This document summarizes the first five-year review (FYR) for the Holden Mine Site (Site) pursuant to the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). The Holden Mine is an
abandoned copper mine located approximately 9 miles west of Lake Chelan in the Railroad Creek Valley, in the
Okanogan-Wenatchee National Forest, in Chelan County, WA. This mine remediation is the largest and most
complex single mine cleanup project being conducted under CERCLA in the United States Department of
Agriculture Forest Service (Forest Service) Pacific Northwest Region.

Ore extracted and processed from the Holden Mine produced copper concentrate and other valuable minerals. As
a result of the separation process millions of tons of tailings were deposited in large impoundments (referred as
tailing piles) directly south of and adjacent to Railroad Creek, on the National Forest (and portions of the adjacent
private land). Tailing piles composed of reactive minerals and toxic metals leached out into the surrounding
environment contaminating groundwater and surface water.

The Forest Service and the United States Environmental Protection Agency (EPA) identified the need for
remedial actions at the Site several years ago. From 1989 to 1991, the Forest Service took interim actions to
prevent the tailings piles at the Site from eroding into Railroad Creek or being distributed by the wind. On April
5, 2000, the Forest Service, acting in collaboration with the EPA and the Washington State Department of
Ecology (Ecology), entered into an Administrative Order on Consent (AOC) with Alumet Corporation (Alumet),
requiring the company to investigate and remediate the Site. As noted below, Alumet was the successor to Howe
Sound Company, which operated the Holden Mine from 1938 until 1957.

The Forest Service and the EPA issued a Record of Decision (ROD) in January 2012 identifying the selected
remedy for the cleanup of the Site using their authority under CERCLA and the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP). The State of Washington concurred with the selected remedy as it
satisfied Ecology’s criteria for selecting a cleanup action under the Model Toxics Control Act (MTCA).

The ROD provides for a comprehensive cleanup of the Site, and the selected remedy is set forth more particularly
in the Statement of Work (SOW) that is part of the CERCLA Unilateral Administrative Order (UAO) that the
Forest Service and EPA issued to Intalco Aluminum Corporation (Intalco), the successor to Alumet, in 2012. The
remedy selected in the ROD would reduce the potential risk of exposure to humans and ecological receptors to
soils, groundwater, surface water, and sediments contaminated by hazardous substances including arsenic,
cadmium, copper, lead, zinc, iron compounds, aluminum compounds, and petroleum hydrocarbons.

The principal components of the selected remedy include containment, collection, and treatment of impacted
groundwater; consolidation and capping of tailings, waste rock, and some impacted soil; in situ soil remediation
of some areas of impacted soil; surface water and sediment cleanup actions; and institutional controls.

As more fully described in the ROD, the selected remedy is being implemented in two phases, including early
works to prepare for the two major phases of construction. Implementation of Phase 1, which includes the
majority of the remedial tasks, started in spring 2013 and is expected to be substantially completed by the end of
2018. The second phase of the remedy will include construction of an additional section of the groundwater
barrier wall and correspondent collection system upgradient of the barrier. During the interval between these
phases, the ROD allows Intalco to undertake three years of monitoring to attempt to demonstrate that groundwater
at the site meets surface-water cleanup standards in specified locations and certain other conditions. If these
conditions are met, then an Agency decision to permit either modification or elimination of Phase 2 may be
appropriate. Otherwise, Phase 2 design and construction will follow in the fourth and fifth years following
completion of Phase 1 (2022 and 2023), respectively.
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Response actions implemented at the Site during 2013 — 2018 have reduced risks, including the following:

e Reduced risks to terrestrial plants and animals by capping the tailings, waste rock piles, and several other
areas.

e Reduced risks to Railroad Creek by regrading and stabilizing the tailings piles that lie adjacent to the
creek.

e Reduced risks to aquatic plants and animals by intercepting and treating contaminated groundwater from
the underground mine workings and from beneath a portion of the tailings piles.

Phase 1 response actions will be maintained as described in the Phase 1 Operations, Maintenance, and
Monitoring Plan (OMMP) and the Operations and Maintenance of Manual (O&M Manual) for the Water
Treatment Plant (WTP).

A monitoring plan to assess the performance of Phase 1 of the remedy (the Performance Standards Verification
Plan) is being developed and is expected to be implemented beginning in 2019.

Other components of the remedy that remain to be implemented include establishment of institutional controls
(signage, environmental covenant, etc.) and evaluation of in situ soil treatability studies to potentially address risk
to plants and wildlife in areas not amenable to conventional remedial actions.

1.0 INTRODUCTION

The purpose of a FYR is to evaluate the implementation and performance of a remedy in order to determine if the
remedy is and will continue to be protective of human health and the environment. The methods, findings, and
conclusions of reviews are documented in FYR reports such as this one. In addition, FYR reports identify issues
found during the review, if any, and document recommendations to address them.

The Forest Service is preparing this FYR pursuant to CERCLA Section 121, consistent with the NCP (40 CFR §
300.430(f)(4)(i1)) and guidance and policies of the EPA. This is the first FYR for the Site. The triggering action
for this statutory review is the on-site construction start date of the remedial action. The FYR has been prepared
due to the fact that hazardous substances, pollutants, or contaminants remain at the Site above levels that allow for
Unlimited Use and Unrestricted Exposure (UU/UE).

The Forest Service is the lead agency for oversight of the remedial action, with assistance from Hart Crowser
consultants. Contributors included Mario Isaias-Vera, Remedial Project Manager (RPM) for the Forest Service -
Region Six, Mark Dagel, Senior Associate for Hart Crowser, and staff from the Chelan Ranger District,
Okanogan-Wenatchee National Forest.

The FYR was submitted for review and comment to EPA, Ecology, and the Confederated Tribes and Bands of the
Yakama Nation (Yakama Nation). Other interested parties that were also notified of the initiation of the FYR
report included the responsible party (Intalco/Rio Tinto), and the communities of Holden Village, WA,
Wenatchee, WA, and Chelan, WA. The site inspection began on 10/3/2017 with a tour of the recently constructed
Mine Water Treatment Plant, and other site inspections occurred during the month of October, 2017.
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1.1 Site Background

Holden Mine is a former and inactive underground copper mine located approximately 9 miles west of Lake
Chelan in the Railroad Creek Valley in Chelan County on the eastern slopes of the Cascade Mountains in
Washington State (see figure 1). Developed and operated by the Howe Sound Mining Company (Howe Sound)
between 1937 and 1957, the mine lies within the Okanogan-Wenatchee National Forest except for about 235 acres
of patented mining claims owned by Holden Village.

The Site includes an area of approximately 125 acres impacted by direct releases of hazardous substances from
the mine. Major features of the mine site included a former mill building, approximately 8.5 million tons of
tailings piles, and about 250,000 tons of waste rock piles (see figures 2 and 3). The main portal of the mine and
the former mill building were located on the south side of the valley, near the base of a relatively steep valley
slope. The waste rock piles and tailings piles, now covered on site by processed soil and rock mulch, riprap, and
recently planted vegetation, are located south of and adjacent to Railroad Creek.

During development of the approximately 57 miles of underground workings (see figure 4), Howe Sound
removed approximately 300,000 cubic yards of waste rock from the tunnels and deposited this material in two
waste rock piles. Ore was extracted from the mine and processed onsite to produce over 90,000 tons of copper
concentrate that was shipped off site for smelting. Roughly 8.5 million tons of tailings were produced as a
byproduct of the milling operations, most of which were deposited in three large impoundments (Tailing Piles 1,
2, and 3) directly south of and adjacent to Railroad Creek, in the National Forest (see figure 5). Tailing Piles
consist of reactive minerals (most notably iron sulfide) and toxic metals. Toxic metals detected in the
groundwater included aluminum, cadmium, copper, iron, and zinc.

In 1960 Howe Sound transferred property it owned at the Site to the Lutheran Bible Institute, which, in 1961,
transferred this property to Holden Village. Holden Village currently owns the land where the mill facility ruins
were located, the land containing the ore body, and the portions of the tailings and waste rock piles not located on
National Forest System land (the Honeymoon Heights).
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Figure 1. Location of the Holden Mine.
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Figure 2. Features at the Holden Mine Site.

Figure 3. View of the Former Mill Building, Tailings Piles, and Waste Rock Piles.
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Figure 5. Tailings deposited directly south of and adjacent to Railroad Creek.
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1.2 Five-Year Review Summary Form

FIVE-YEAR REVIEW SUMMARY FORM

SITE IDENTIFICATION

Site Name: Holden Mine Site

EPA ID: WA9122307672

Region: 10 State: WA City/County: Chelan County

NPL Status: Non-NPL

Multiple OUs? Has the site achieved construction completion?
No No

Lead agency: USDA Forest Service

Author name: Mario A. Isaias-Vera, Environmental Engineer/Remedial Project Manager

Author affiliation: USDA Forest Service, Pacific Northwest Region

Review period: 5/13/2013 - 5/13/2018

Date of site inspection: 10/3/2017

Type of review: Policy

Review number: 1

Triggering action date: 5/13/2013

Due date (five years after triggering action date): 5/13/2018
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2.0 RESPONSE ACTION SUMMARY

2.1 Basis for Taking Action

The selected remedy for the Site addresses the ongoing releases of significant contamination resulting from past
mining activities, including but not limited to contamination associated with the mine portal as well as the
tailings and waste rock piles generated by the mining activity. Hazardous substances from these sources have
impacted aquatic life in Railroad Creek and pose a risk to plants and wildlife in the Railroad Creek valley, and
have represented unacceptable risks to human health and the environment.

These sources have had substantial adverse effects on groundwater and surface water quality. Before
implementation of the remedy, surface water in Railroad Creek had concentrations of hazardous substances above
aquatic life protection criteria over several miles of distance downstream of the mine site. Vegetation was visibly
distressed in wetlands and in areas impacted by the tailings piles. Concentrations of contaminants in seeps
flowing into the creek were up to several orders of magnitude above cleanup levels.

Surface water and groundwater are the primary pathways for the transport and release of Contaminants of
Concern (COCs) at the Site. Surface water and groundwater on the Site are generally controlled by the physical
conditions of the watershed, including the natural topography, geology, and climate as well as mine-related
alterations to the topography and geology.

Soil contained concentrations of hazardous substances that exceeded regulatory levels for the protection of human
health or the environment (via ingestion and dermal absorption). In addition, leachate from tailings piles resulted
in high concentrations of hazardous substances impacting groundwater that discharges to surface water. The
primary COCs included aluminum, arsenic, cadmium, copper, iron, zinc, and lead. Soil in the former vehicle
Maintenance Yard had also been impacted by petroleum hydrocarbons such as gasoline, diesel fuel, or heavy oils.
Terrestrial hazard quotients ranged up to 300 for various COCs.

Wind-blown (dust) tailings expanded the Site footprint and may have posed possible health risks at the Site, but
this pathway was largely addressed by early actions taken by the Forest Service, which subsequently conducted an
air quality study in 1994 that identified concentrations of airborne Contaminant of Potential Concern (CPOCs)
below EPA risk-based concentrations. The human health risk assessment (HHRA) performed as part of the Draft
Remedial Investigation (DRI) concluded that the inhalation pathway is incomplete and, therefore, there are no
significant human health risks related to the soil to air pathway; provided a cap is maintained on the tailings to
prevent generation of wind-blown tailings.

Groundwater contaminants have exceeded regulatory levels for drinking water or levels that are protective of
aquatic organisms in Railroad Creek for aluminum, cadmium, copper, iron, lead, and/or zinc at a number of
locations at the Site, most notably from the Main Portal, seeps, Tailings Piles 1, 2, and 3, the East and West Waste
Rock Piles, the Honeymoon Heights Waste Rock Piles, and the Lower West Area.

Surface water in Railroad Creek has been impacted by groundwater discharges from the Main Portal, and contact
with tailings and discrete seeps. Groundwater draining from the Main Portal contains concentrations of hazardous
substances that exceed state and federal chronic toxicity water quality criteria for the protection of aquatic life.

Iron precipitates had formed in Railroad Creek from the release of ferric sulfate and other hazardous substances
from the tailings piles. Observed effects included ferricrete and iron and aluminum flocculent, which fills
interstitial pore space in the sediment and coats gravel, cobbles, and boulders in the stream channel. The ferricrete
and flocculent had caused damage to the aquatic habitat.

12
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Releases from the Site had resulted in concentrations of hazardous substances in sediments in Railroad Creek and
the Lucerne Bar that exceeded values considered by the state to be protective for freshwater sediments for a
number of hazardous substances. COCs for sediments include aluminum, cadmium, chromium, copper, iron,
silver, and zinc.

Railroad Creek is the second largest hydrologic source to Lake Chelan and contributes approximately 10 percent
of the annual basin input. The area where the mine operated is the largest of only a few floodplain valley reaches
in the Railroad Creek drainage and one of the few floodplain valleys in the entire Lake Chelan drainage.
Therefore, this floodplain valley is important to the overall ecology of the Lake Chelan Basin. The forest
surrounding the Site provides key habitat for riparian-dependent species and important resources for both riparian
and upland species.

From 1989 to 1991, the Forest Service took actions to prevent the tailings piles at the Site from eroding into
Railroad Creek or being distributed by the wind. The Forest Service, acting in coordination with the EPA and
Ecology, subsequently entered into an Administrative Order on Consent (AOC) with Alumet, requiring the
company to investigate and remediate the Site.

Between 1998 and 2004, Intalco, successor to Alumet, conducted a Remedial Investigation (RI) and prepared a
Feasibility Study (FS) Report that presented several remedial alternatives. Upon review of these studies, the
Agencies determined that none of the alternatives presented in the FS were adequate. The Agencies developed
and evaluated additional remedial alternatives presented as the Supplemental Feasibility Study (SFS).

In 2008, Intalco proposed alternative remedial components. The Agencies identified additional information
necessary to evaluate these new alternatives. In 2008 and 2009, Intalco conducted additional site investigation
activities to address data gaps identified by the Agencies.'

On June 1, 2010, the Forest Service issued the Addendum to the Supplemental Feasibility Study (ASFS) to
incorporate the findings of these supplemental investigations. Concurrently, the Agencies issued a Proposed Plan
identifying the preferred remedial alternative (Alternative 14) and published it for public comment. On January
27,2012, the Agencies issued the ROD pursuant to CERCLA and the NCP. The ROD set forth the final selected
remedy and included the Agencies’ responses to public comments. The Washington State Department of Ecology
concurred with the selected remedy pursuant to the MTCA.

On June 26, 2012, the Forest Service and EPA issued to Intalco the CERCLA UAO directing Intalco to develop
the Remedial Design for the remedy described in the ROD and to implement the Remedial Design by performing
the Remedial Action, Operation and Maintenance, and other work required by the UAO.

The ROD provides for a comprehensive cleanup of the Site and the required remedial action is set forth more
particularly in the UAO (including the UAO’s statement of work). The selected remedy includes implementation
of the following major components:

e Containment, collection, and treatment of impacted groundwater;
e Consolidation and capping of tailings, waste rock, and impacted soil;
e In situ remediation of some areas of impacted soil;

e Surface water and sediment cleanup actions (i.e., tailings stabilization and relocation of a portion of
Railroad Creek); and
e Institutional controls.

! “Agencies” refers to the USDA Forest Service, the US Environmental Protection Agency, and the Washington State Department of Ecology.
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The remedy selected in the ROD would reduce significantly the potential risk of exposure to humans and
ecological receptors to soils, groundwater, and surface water contaminated by hazardous substances including
arsenic, cadmium, copper, lead, zinc, iron compounds, and aluminum compounds. The ROD describes that the
selected remedy would be implemented in phases, including an early works phase to prepare for two major phases
of construction. Phase 1, which includes the majority of the remedial action tasks, has been in progress since
spring 2013 and it is expected to be substantially completed by the end of 2018. The ROD specified a 5-year
interval between Phase 1 and Phase 2.> Consequently, implementation of Phase 2 is expected to begin in 2023.

Phase 1 of the remedy includes regrading and capping the tailings and main waste rock piles, construction of a
groundwater barrier wall and groundwater collection system around Tailings Pile 1 and the Lower West Area
(LWA), construction of a new groundwater treatment facility, beginning in-situ soil treatment in areas of interest
(AOI), and implementing Institutional Controls and initiating Performance Verification monitoring. Currently,
most tasks under Phase 1 have been executed and implemented; however In-situ treatment is a remedy component
that is still under technical review and consideration for implementation due to environmental constraints,
potential destruction of established forests and habitats, rough topography, and practicability of the remedy.

Phase 2 of the remedy includes extending the Phase 1 barrier wall and groundwater collection system to
encompass the uncontained portions of Tailings Piles 2 and 3, and possibly expansion of the groundwater
treatment facility.

2 The period between the first and second phases presents an opportunity for Intalco to collect data and to seek to modify the second phase if warranted. The
ROD allows for the collection of additional data following implementation of the first phase of cleanup, and includes the provision that the barrier wall
design could be modified or eliminated if the phase 1 work was demonstrated to be sufficiently protective as specified in the ROD.

14
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2.2 Remedial Action Objectives

The Remedial Action Objectives (RAOs) as defined in the ROD for the Remedial Design/Remedial Action
(RD/RA) are:

1.

Protection of Aquatic Life: Reduce concentrations of COC to levels that are protective of aquatic life;
complying with applicable or relevant and appropriate requirements (ARARs) in Railroad Creek and

other surface waters.

Mitigation of Sediments: Reduce exposure to contaminants of concern in sediments, including the adverse
effects of ferricrete on aquatic life in Railroad Creek, to protect aquatic life; complying with ARARs.

Protection of Groundwater: Prevent migration of COC that exceed cleanup levels in groundwater,
including the Main Portal discharge and the on-site waste management areas (WMAS), to protect aquatic
life; complying with ARARs.

Prevent Migration of COCs that exceed Cleanup Levels: Reduce exposure to COC in soil, including

tailings and other wastes, to protect terrestrial organisms; complying with ARARs. Prevent future
releases of tailings and other wastes into surface water to protect aquatic receptors from COC.

Protection of Human health: Protect human health and comply with ARARs by reducing human exposure
to COC in soil and other wastes, controlling exposure to contaminated groundwater, and by restoring

groundwater beyond the WMAS to its beneficial use as a drinking water resource.

Compliance with ARARSs: Implement the remedial action in a manner that complies with ARARs and

protects human health, welfare, and the environment, including the Holden Village residential community
during and after construction.

Besides meeting the RAOs and performance standards, the selected remedy must be implemented in accordance
with various ARARs. ARARs generally fall into one of three categories: ambient or chemical-specific
requirements, performance, design or other action-specific requirements, and location-specific requirements.
ARARSs are defined in the NCP (40 CFR § 300.5) as follows:

Applicable requirements means those cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under federal environmental or state environmental or
facility siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstance at a CERCLA site. Only those state standards that are identified
by a state in a timely manner and that are more stringent than federal requirements may be applicable.

Relevant and appropriate requirements means those cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under federal environmental or state
environmental or facility siting laws that, while not applicable to a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at a CERCLA site, address problems or
situations sufficiently similar to those encountered at a site that their use is well suited to the Site. Only
those state standards that are identified in a timely manner and are more stringent than federal
requirements may be relevant and appropriate.

15
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2.3 Regulatory Requirements

The selected remedy attains the mandates of Section 121 of CERCLA, 42 U.S.C. § 9621 and the NCP. The
selected remedy will:

e Be protective of human health and the environment;

e Comply with ARARSs, unless a waiver is justified;

e Be cost-effective;

e Use permanent solutions and alternative treatment (or resource recovery) technologies to the maximum
extent practicable; and

o Satisfy the statutory preference for treatment as a principal element of the remedy (i.e., which
permanently and significantly reduces the toxicity, mobility, or volume of hazardous substances as a
principal element through treatment).

Seil: Soil exceeding cleanup levels would be addressed through a combination of removal, containment, in situ
soil treatment, and monitoring. The selected remedy is expected to meet chemical specific ARARSs for soil
established under the MTCA.

Under the MTCA, soil cleanup levels and points of compliance are established separately for human exposure via
direct contact, the protection of groundwater, and the protection of terrestrial ecological receptors [WAC 173-340-
740]. The MTCA point of compliance for soil based on human exposure via direct contact is from the surface of
the soil to 15 feet below the ground surface. However, capping and/or institutional controls will be established at
various locations at the Site to prohibit excavation and other activities to eliminate the direct contact exposure
pathway for humans.

A point of compliance for soils has been established based on risk to terrestrial ecological receptors. This point of
compliance is the biologically active zone, which is assumed to extend to a depth of 6 feet, or a site-specific
depth based on a demonstration that an alternative depth is appropriate per WAC 173-340-7490(4)(a). Soil
cleanup to protect downgradient groundwater, surface water, and sediment is required wherever soils exceed
criteria and are not within a groundwater containment area [WAC 173-340-740(1)(d)].

Surface water: The selected remedy is expected to satisfy potential chemical-specific ARARs for surface water
including the National Recommended Water Quality Criteria (NWQC), National Toxics Rule, Maximum
Contaminant Levels (MCLs), Washington State Drinking Water Standards, Washington State Water Quality
Standards for Surface Water, and Ecology’s MTCA regulations.

The point of compliance for surface water cleanup levels is the point or points where the release enters the surface
waters, unless Ecology has authorized a mixing zone [WAC 173-340-730(6)]. MTCA does not allow a mixing
zone for groundwater discharges into surface water [WAC 173-340-720(8)(d)(1)(C)].

Groundwater: The groundwater barrier wall will provide containment so that the areas within the wall qualifies
for designation as a Waste Management Area (WMA). Without these WMAs, MCLs would need to be met
throughout the Site. Groundwater exceeding MCLs would be contained within WMAs. Following
implementation, the Remedial Action alternative is expected to meet chemical-specific ARARs for groundwater
in areas at and beyond the edge of the WMAs.

CERCLA and the NCP provide that groundwater should be returned to its beneficial use within a reasonable time
frame whenever practicable. When restoration of groundwater is not practicable, it is necessary to prevent further
migration of the plume and to prevent exposure to the contaminated groundwater [40 CFR § 300.430(a)(2)]. The
NCP provides that groundwater cleanup levels should generally be attained throughout the contaminated plume.
However, the NCP recognizes that groundwater may remain contaminated within a waste management area, and

16
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groundwater cleanup levels attained at and beyond the edge of the waste management area (55 Fed Reg 8712,
8753, March 8, 1990).

MTCA requires the point of compliance for groundwater be throughout the Site, from the uppermost level of the
saturated zone to the lowest depth that could potentially be affected. MTCA requires that groundwater cleanup
levels be attained in all groundwater from the point of compliance to the outer boundary of the hazardous
substance plume [WAC 173-340-720(8)].

MTCA allows a conditional point of compliance for groundwater for limited circumstances where it is not
practicable to meet the cleanup level throughout the site within a reasonable restoration time frame. The ROD
provides for a conditional point of compliance such that groundwater discharging to surface water must meet
surface water cleanup standards at a conditional point of compliance before the groundwater-surface water
interface. Groundwater cleanup levels protective of surface water must be achieved before the portion of the
hyporheic zone that supports aquatic life, including fish spawning and benthic macroinvertebrates to be protective
of aquatic life, and not simply in the surface water column after dilution has occurred.

MTCA allows approval of a conditional point of compliance as close as practicable to the source of hazardous
substances [WAC 173-340-720(8)(c)] and not to exceed a point located within surface water as close as
technically possible to the point or points where groundwater flows into surface water [WAC 173-340-
720(8)(d)(1)]. MTCA does not allow a mixing zone for groundwater discharges into surface water [WAC 173-
340-720(8)(d)(1)(C)].

CERCLA and MTCA both require protection of all affected media and receptors, including those aquatic
receptors in the hyporheic zone. Cross-media impacts must be considered and cleanup levels must be established
at concentrations that prevent violations of cleanup levels for other media (WAC 173-340- 700(6)(b) and 173-
340-702(8)). At the Holden Mine Site, this means that cleanup levels established for the protection of aquatic life
must be achieved before the portion of the hyporheic zone that supports aquatic life, including fish spawning and
benthic macroinvertebrates, and not simply in the surface water column after dilution has occurred. Based on
this, a POC for groundwater entering into surface water (which is a conditional POC under MTCA) is established
within groundwater before (i.e., hydraulically upgradient of) the groundwater—surface water interface.
Groundwater quality at this POC shall be monitored using upland monitoring wells.

Permits:

CERCLA Section 121(e)(1) states that “no Federal, State, or local permit shall be required for the portion of any
removal or remedial action conducted entirely on-site where such remedial action is selected and carried out in
compliance with [Section 121].” 42 U.S.C. § 9621(e)(1). The term “on-site” is clarified in the NCP at 40 C.F.R. §
300.5, which states that “on-site means the areal extent of contamination and all suitable areas in very close
proximity to the contamination necessary for implementation of the response action.”

The Agencies have determined that the Site includes the Railroad Creek valley from the Ballfield Area west of the
Holden Mine to the area of contaminated Lake Chelan sediment at Lucerne. The Agencies will determine the
substantive requirements that are to be met in lieu of permits that otherwise would be required for implementation
of the remedy within this on-site area.

National Pollutant Discharge Elimination System — ARAR applicable to the Water Treatment Plant

The conditions of the National Pollutant Discharge Elimination System (NPDES) permit must meet state water
quality standards and other requirements of the state water pollution control act. The NPDES permits address
water pollution from point sources into surface waters like rivers, lakes, and streams. Regulations requiring the
establishment of monitoring and reporting conditions in the NPDES permits are in Title 40 of the CFR §122.44(i)
and §122.48. NPDES permits require the permittee to conduct routine or episodic self-monitoring of permitted
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discharges and report the analytical results to the permitting authority (in this case, the USDA Forest Service)
with the information necessary to evaluate discharge characteristics and compliance status (EPA 2010).

Monitoring is used to: 1) determine compliance with effluent limitations established in NPDES permits, 2)
establish a basis for enforcement actions, 3) assess treatment efficiency, and 4) characterize effluents and
receiving water. Permittees are required to monitor pollutant mass and effluent volume, and to provide other
measurements using the test methods established at Part 136. All permits must specify the monitoring type,
intervals, and frequency sufficient to yield data that are representative of the activity and must also specify
requirements concerning the proper use, maintenance, and installation of monitoring equipment or methods
(including biological monitoring methods when appropriate).

In July 18, 2017, the USDA Forest Service approved the O&M Manual for the Holden Mine Water Treatment
Plant. The O&M Manual complies with the Washington Administrative Code for operations and maintenance
manuals, WAC 173-240-150(1) and (2). The WTP is designed for removal of metals and acidity in support of the
overall mine site remediation.

Beginning 2 years after the final approval date of the O&M Plan and lasting five years from the effective date of
the permit, the Permittee is authorized to discharge Holden Mine Water Treatment Plant (WTP) Outfall 001 to
Railroad Creek at the permitted location subject to complying with the following limits (see table 2.1 and 2.2):
Table 2.1 WTP Final Effluent Limits

Total Metals Effluent Limit (pug/L)

CcocC MDL AML
Aluminum 233 135
Cadmium 1.12 0.65

Copper 61 35
Iron 1643 948
Lead 30.3 17.5
Zinc 372 215

Notes:

COC = contaminant of concern

MDL = maximum daily load

AML = average monthlt load

3 State chronic freshwater criterion (WAC 173-201A)
4 National Toxics Rule 40 CFR 131.36(b)(1)

Table 2.2 Effluent Final Limits for Other Parameters.

Analyte Units Limit
pH std 6.5 to 8.5
Temperature °C 7 -DAD Max of 16
DO mg/l 9.5
TDG % of saturation <110
5 NTU over background when background is less
Turbidity NTU than or equal to 50

1,500 throughout the year with the exception of

TDS ml a requirement of 500 from May 01 to July 31
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°C = degrees Celsius

DO = dissolved oxygen

mg/L = milligram per liter

NTU = Nephelometric Turbidity Units
std = standard

TDG = total dissolved gas

2.4 Response Actions

2.4.1 Pre-ROD Removal Actions

Between 1989 and 1991, the Forest Service performed site response actions, including but not limited to:

e Regrading the tailings pile surfaces to increase surface water runoff.

¢ Constructing diversion ditches to reduce surface water run-on to the tailings piles.

e Constructing channels within the Copper Creek drainage to direct flow between Tailings Piles 1 and 2
through two culverts located at the southern edge of the piles.

e Reducing erosion of the tailings piles along Railroad Creek by placing riprap on the stream banks.

e Placing about 6 inches of gravel over the surface of the tailings piles to reduce wind-borne transport of
tailings.

e Revegetating portions of the tailings piles and conducting limited revegetation studies in several test
plots.

e Placing limestone rock fragments on the drainage substrate as a form of passive treatment to add
alkalinity and increase the precipitation of metals from the portal drainage before it reached Railroad
Creek.

In 2000, Intalco secured the mine entrances and fenced off the abandoned Mill Building to prevent trespass.
Subsequently, in 2003, 2004, and 2006, Intalco completed additional time-critical stabilization measures to
control erosion and repair flood damage to the tailings piles.

In 2003 and 2006, high water flows in Railroad Creek and Copper Creek eroded Tailings Piles 1 and 2 at the Site.
While Intalco conducted time-critical removal actions to mitigate flow damages, significant risk remained that
during major flood events Railroad Creek and Copper Creek would erode or cause partial collapses of the tailings
piles.

2.4.2 Post-ROD Remedial Actions

In 2011, Rio Tinto began implementation of Intalco’s responsibilities and initiated implementation of the early
construction actions needed at the Site. These early activities consisted mostly of site access and infrastructure
improvements that were necessary before major construction started and included development of infrastructure
facilities, road improvements, building two bridges and a by-pass road, constructing hydraulic bulkheads,
development of quarries and borrow sites, and establishing staging areas.

The 2011 and 2012 construction activities were performed according to the Final 2011 Early Works
Implementation Plan, Holden Mine, Chelan County, Washington (MWH, 2011a, MWH, 201 1¢), and the Draft
Remedial Action Work Plan, Holden Mine, Chelan County Washington (MWH, 2012a). Specifically, activities
focused on the following:

o Establishment of temporary uplake and downlake barge facilities for transport of equipment on Lake
Chelan.
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Timbering to clear construction areas of trees and brush.

Development of borrow sources for production of fill.

Modifications and improvements to USFS Road 8301.

Construction of the Holden Village Bypass Road.

Establishment of construction laydown and staging areas, including construction of a temporary office
complex.

Construction of equipment maintenance, fueling area, and water load-out facilities.
Construction of the Ballfield Access Road.

Establishment of construction field offices.

Development of the Lower East Ten-mile Creek quarry.

Construction of bulkheads in the Main and Vent portals.

Pilot testing of a dewatering system for the Railroad Creek Realignment.

Cleanup of debris from around the Site.

Construction of a temporary maintenance facility for Holden Village.
Implementation of the Barrier Wall Geotechnical Investigation Work Plan.
Construction material investigations.

Well abandonment.

Rio Tinto started implementation of Remedy Components for Phase 1 in 2013 in accordance with the Final 100%
Remedial Design report for Post-2012 Phase 1 (date August 2014). Under the oversight of the Forest Service, Rio
Tinto received the appropriate clearances and approvals to execute the Phase 1 remedial design. The Forest
Service has monitored, inspected, and supported the implementation of the remedy components through the

present.

2.4.3 Description of Remedy Components for the Selected Remedy

The following remedy components for Phase 1 have been implemented at the Site or are expected to be completed
by the end of 2018 (see figure 6):

1))
2)
3)
4)
5)
6)
7)
8)

9)

Stabilization and regrading of Tailings and Waste Rock Piles.

Placement of soil cover and revegetation of the Tailings and Waste Rock Piles.

Relocation and improvements of Railroad Creek and Copper Creek.

Removal of contaminated soils and placing soil cover on portions of the Lower West Area and Lagoon.
Remediation of contaminated soil at the Maintenance Yard.

Demolition of Former Mill Building and placing soil cover over the site.

Remediation of soils at the Surface Water Retention Area.

Establishing groundwater containment and collection by building a groundwater barrier wall and
groundwater collection system around the Lower West Area, Tailings Pile 1, and part of Tailings Pile 2.
Installation of Portal Bulkheads and Hydraulic Controls.

10) Control and diversion of surface water.

11) Removal of ferricrete and relocation of a segment of Railroad Creek.
12) Removal of tailings and replacement of soils in Wetland East of Tailing Piles 3.
13) Construction of a Water Treatment Plant.

14) Construction of other Infrastructure.
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15) In-Situ Remediation Treatability Studies.
17) Implementation of Phase 1 Performance Monitoring.

16) Establishment of Institutional Controls.

Outstanding tasks to be initiated in 2019:

Principal Comp nts of Sol d Romedy
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Figure 6. Remedy Components at the Holden Mine.
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Summary of Phase 1 Construction Tasks Performed at the Site:

Stabilization and regrading of Tailings Piles: Tailings Piles 1, 2, and 3 (TP-1, TP 2, and TP-3) contain
approximately 8.5 million tons of material covering an area of roughly 75 acres. Piles ranged between 40 and 120
feet above and immediately adjacent to the south bank of Railroad Creek. They were unstable prior to the
remediation efforts and stream banks eroded on a regular basis into Railroad Creek, contaminating it with
hazardous substances. The tailings contain reactive minerals, most notably toxic metals and iron sulfide. The
iron sulfide reacts with oxygen and water to produce soluble iron and sulfate; a reaction that is accompanied by
the production of acidic conditions and increased solubility of a number of metals.

Tailing Piles 1, 2, and 3 were regraded, and the slopes and foundations were improved to provide greater stability
under steady-state and seismic conditions. This included using earth-moving equipment to regrade the slopes to
more stable conditions, contouring the surfaces to promote run-off and reduce infiltration, and constructing
benches for erosion control and buttressing. Strengthening the zone of overbank deposits, on which the tailings
piles were built, was a critical element to improving their stability. The overbank deposits have low shear
strength and could liquefy during a seismic event. The foundation improvements included constructing 788 jet
grouted in situ columns of soilcrete in TP-2 and TP-3 to provide post-earthquake stability. Following regrading
and stabilization, the tailings piles were covered with an 18 to 30 inch layer of clean soil and % inch mulch and
re-vegetated with native shrubs and trees.

Stabilization and regrading of Waste Rock Piles: The East and West Waste Rock Piles consist of an estimated
250,000 tons of waste rock that cover an area of approximately 8 acres and range in height up to about 165 feet.
These piles were regraded to configurations that are stable under steady state and seismic conditions, promoting
maximum run-off and reducing infiltration. This included reducing the slope from the angle of repose to a flatter
2H:1V slope. The top and side slopes of the waste rock piles were covered with 12 to 18 inches of native soil
plus 6 to 12 inches of rock mulch for erosion control, and re-vegetated with native species.

Placement of soil cover and revegetation of the Tailings and Waste Rock Piles: The use of a minimum soil cover
depth and/or rock mulch, and native trees and shrubs were included in the cover design for the tailings piles and
waste rock areas to support conifers and other species in the surrounding forest. The cover will protect the
underlying tailings and waste rock from water and wind erosion, be maintainable, and, to the extent practical, be
self-sustaining. The surface layer will also serve other purposes, such as promoting evapotranspiration, satisfying
project aesthetics, and enhancing ecological objectives by providing a growth medium for vegetation.

The cover design was based on an ecological risk assessment demonstrating that a minimum 1.5 foot thick cover
would be protective of plants and animals. The final cover consisted of a growth medium ranging from 1.5 to 2.5
feet thick of soil with rock smaller than 0.3 feet diameter. The cover soil was from an onsite colluvium borrow
source. Slopes that are steeper than 3H:1V included a 1-foot thick layer of 3-inch rock mulch for erosion
protection.

Relocation and improvements of Railroad Creek and Copper Creek: Railroad and Copper Creek had
concentrations of metals above water quality standards as a result of contact with mill tailings and near-surface
seeps. To provide sufficient access for construction of the reclamation components, to reduce the risk of erosion
of the tailings, and to improve the stream ecosystem, two reaches of Railroad Creek approximately 3,700 feet in
length combined, were relocated northward into reconstructed river channels (see figure 7). In addition,
approximately 4,800 feet in length of the creek received treatment for scour protection with large diameter riprap.
Approximately 1,050 feet of the Copper Creek channel, which divides TP-1 and TP-2, was modified and
improved to reduce the risk of erosion of TP-1 and TP-2 and lined to reduce infiltration of clean surface water
into the groundwater collection and treatment system. Rairoad Creek and Copper Creek improvements began in
2012 and were substantially completed by the end of 2015.
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Figure 7. Plan View of Regraded Tailing Piles and Relocation of Railroad Creek.

Removal of contaminated soils and placing soil cover on portions of the Lower West Area and Lagoon: The LWA
was divided into east and west sub-areas. The eastern parcel consisted of open areas and sparse forest, while the
western parcel consisted of the Lagoon area and denser forest. The Lagoon was an impoundment of
approximately 1 acre that was originally constructed during the mine operation to serve as a settling basin for
mine water from the 1500 Level Portal. Impacted soils in this area were either removed and placed into the TPs,
or capped and managed in place.

Remediation of contaminated soils at the Maintenance Yard: Soils in this one-acre area contained elevated
concentrations of metals and total petroleum hydrocarbons in the form of gasoline, diesel fuel, and motor oil.
Soils exceeding clean-up standards in the Maintenance Yard area were capped and managed in place or excavated
and consolidated into the tailings piles.

Demolition of Former Mill Building and placing soil cover over the site: The Mill Building and surrounding
foundations and structures were demolished in 2014 and consolidated within the former Mill Building footprint to
eliminate the safety risk associated with the unstable structure. Material from the West Waste Rock Pile was
blended with debris and used as fill to achieve a 2H:1V slope with an average length of 180 feet.

Remediation of soils at the Surface Water Retention Area: This area is located at the west end of the site and was
formerly used as a water detention pond where fine sediments in water from the mine ventilator tunnel (1100
Level) settled out and the water discharged via a decant structure. The deposited fines in this limited area had
elevated concentrations of metals. Soils above agency established clean-up levels in this area were removed. The
side berms around the excavation were then collapsed into the original retention depression, and the area graded
to be consistent with the surrounding hillside.

Establishing groundwater containment and collection by building a groundwater barrier wall and groundwater
collection system around the Lower West Area, Tailings Pile 1, and part of Tailings Pile 2: Groundwater beneath
the tailings piles and along the south edges of Railroad Creek exceeds groundwater and/or surface-water
regulatory levels for aluminum, cadmium, copper, iron, lead and zinc. The concentrations of these metals and the
groundwater flow rate into Railroad Creek vary seasonally along the length of the three tailings piles, with greater
flows observed in the spring as a result of snow melt.

23



FIVE YEAR REVIEW REPORT FOR THE HOLDEN MINE SITE

A fully penetrating groundwater barrier wall, 4,756 feet in length (approximately 0.9 miles), 3-feet wide
minimum, and with depths ranging from 23 feet at the Lower West Area to 92 feet at Tailings Pile 2 (see figure 8
and 9), along with a groundwater collection system, were constructed in 2014 and 2015 around the LWA, TP-1,

and a portion of TP-2.

Figure 8. Sketch of Barrier Wall and Collection System at the Holden Mine Site.

Notice in Figure 8 Railroad Creek, the barrier wall, the groundwater collection trench, jet grout columns, and the
tailings. The barrier wall acts and groundwater collection system as an impermeable “dam” that impedes
contaminated groundwater from reaching Railroad Creek.

RN i
R R

Figure 9. Location of the Barrier Wall at the Holden Mine Site.

Installation of Portal Bulkheads and Hydraulic Controls: Concrete bulkheads were constructed in 2014 to control
flow discharges from the 1500 Level Main Portal and the 1100 Level Ventilator Tunnel. Air restricting plugs
were also placed in the upper mine ventilation portals in the Honeymoon Heights area to minimize air flow
through the mine, thus reducing the rate of oxidation of sulfidic materials and attenuating contaminant
concentrations in the portal discharge. The Main Portal bulkhead discharge pipe (see figure 10) is equipped with
a valve to allow controlled flow from the mine. The bulkheads enable the mine workings to function as a
hydraulic equalization reservoir by allowing water to build up behind the bulkheads in the spring and maintain a
more consistent flow from the portal to the treatment plant.
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Figure 10. Bulkhead at the Main Portal -1500 Level

Control and diversion of surface water: A network of approximately 30,710 linear feet (approximately 5.8 miles)
of permanent surface water control features were built in 2015 and 2016 to control surface water run-on and run-
off at the Site. This included, approximately 9,300 linear feet (approximately 1.7 miles) of riprap-lined interceptor
channels to capture stormwater runoff from upstream drainage basins and divert it around the mine waste piles
into Railroad or Copper creeks. The channels include both vegetation lined swales and riprap-lined trapezoidal-
shaped channels to convey surface water run-off from the covered tailings piles and divert and control surface
water run-on upgradient from the Tailings and Waste Rock Piles. The riprap-lined trapezoidal channels are
between 4 and 5 feet wide with 2H:1V side slopes and range in gradients from 0.5 to 13 per cent.

Sediment channels were constructed on the tailings piles to collect and convey the surface water runoff from the
top of the tailings piles, in order to reduce the sediment loadings to Railroad Creek until vegetation has been
established. The channels include BMPs, such as temporary check dams to reduce sediment in the surface water
runoff prior to discharge to Railroad Creek and to encourage the growth of vegetation.

Removal of ferricrete and relocation of a segment of Railroad Creek: Iron precipitates had formed in Railroad
Creek as a result of the release of ferric sulfate and other constituents from the tailings piles and adjacent seeps.
Observed effects included ferricrete (stream channel gravels cemented with an iron oxide precipitate) and iron
flocculent, which filled interstitial pore space in the sediment and coated gravel, cobbles, and boulders in the
stream channel. Relocation of Railroad Creek has diverted stream flow away from most areas impacted by
ferricrete formation within the streambed. Some ferricrete was excavated from the streambed along certain
reaches adjacent to TP-2 as part of the Railroad Creek stream diversion.

Removal of tailings and replacement of soils in Wetland East of Tailings Pile 3: A portion of a wetland, east of
Tailings Pile 3 (see figure 11), was remediated because soils were adversely impacted by the presence of visible
tailings along with contaminated runoff and sedimentation (as well as shallow groundwater impacted by leaching
of the tailings) from the adjacent tailings pile. A layer of contaminated soils and tailings ranging from 1 to 3 feet
in depth were removed and replaced with clean imported material. Native logs were placed and native wetland
species were planted under supervision of a wetland specialist and Forest Service personnel.
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Figure 11. Remediation of Wetland — East of Tailing Piles 3.

Construction of a Water Treatment Plant: A notable new feature at the Site, and a major component of the
remedial design, is a water treatment plant (WTP) located on the east end of the site, downgradient of TP-3, and
on the north side of Railroad Creek (see figures 12 and 13) with a capacity to treat up to 2,200 gallons per minute
of contaminated groundwater. The WTP remedial component construction began in 2015 and was completed in
2016.

The WTP receives contaminated water from the 1500 Level Portal, from seeps, and from the groundwater
collection system behind the barrier wall. Collected water is conveyed by gravity to the WTP where it is treated
for acidity and metals, then discharged to Railroad Creek. The treatment process employs high density sludge and
chemical precipitation processes that utilize hydrated lime as an alkalinity source to neutralize acidity, and induce
precipitation of metal oxyhydroxides. A sulfide reagent may be added as a polishing step to further reduce
dissolved metals concentration. A final effluent filtration step provides additional reduction of suspended
particulate metals concentrations. Precipitant dewatering is accomplished with plate and frame filter presses.
Sludge management and storage facilities are included at the WTP, with final disposal at the Sludge Filter Cake
Management Facility located on top of Tailings Pile 1. The anticipated flowrate of collected groundwater is
between 550 and 1,400 gallons/minute; however, the treatment plant has been designed to treat up to 2,200
gallons/minute to accommodate flow from the future Phase 2 barrier wall and groundwater collection system.
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Figure 13. Map of the Water Treatment Plant

The WTP is divided into four main rooms that provide distinct functions within the overall
treatment system:

1. Lime Room: The Lime Room is an access corridor for makeup water piping, lime slurry piping, and
operator access to mechanical equipment at the base of each lime storage silo. It is located at the far
western end of the WTP. The primary function of this room is to provide direct and safe access to the
lime makeup and feed systems.
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Process Room: Adjacent to the Lime Room is the Process Room. The Process Room includes all the
equipment necessary for treating the influent water. The DensaDeg system, Disk Filter, utility water, and
future systems are all located in this room. In addition, the interior space of this area includes the Control
Room, Electrical Room, Restroom, Laboratory/Sample Room, and Break Room. The primary function of
this room is addition of chemicals to the influent water, the separation of solids produced during
treatment, and operator support facilities.

Filter Press Room: Solids that are generated in the treatment process are dewatered in the Filter Press
Room. This room contains solids conditioning and Filter Press equipment. The function of this room is to
prepare and store Clarifier underflow solids until they are dewatered by the plate and frame Filter Presses,
converting the solids from a liquid to a “cake.” Cake that is formed by the plate and frame units is
manually moved from a collection point below the elevated presses to the Sludge Room.

The Sludge Room: The Sludge Room is an enclosed area of the treatment plant that is not heated. The
area of the Sludge Room is sized to provide approximately six months of winter storage for the dewatered
filter cake. Thus, dewatered residuals are stored in the Sludge Room until weather conditions in the spring
allow for transfer to the permanent disposal facility on Tailings Pile 1.

The overall treatment process relies on a Return Water Storage Pond located outside and east of the WTP for
operation and control of flows and parameters. It provides capacity to store influent flow that is diverted around

the WTP or process water that does not meet operating specifications. Planned or unplanned maintenance

activities that interrupt the primary process equipment operation results in diversion of influent to the Return
Water Storage Pond. This type of diversion activity occurs when the maintenance activity is short in duration.
Prolonged WTP shutdowns result in release of water at the Collection Structure to Railroad Creek to preserve

capacity in the Return Water Storage Pond (See figures 14).
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Figure 14. General Flow Diagram of the Groundwater Treatment System
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Construction of other Infrastructure: Development of other infrastructure took place from 2011 to 2017, and
included: development of a quarry and borrow sites, reconstruction of the Lucerne barge landing facility,
construction of temporary work camps, infrastructure improvements at Holden Village, improvements to the FS
Road 8301 (Lucerne to Holden Village) including switchbacks and a new bridge, developing a network of trails
and a pedestrian bridge, construction of several buildings to support Holden Village’s operations, and other
infrastructure. In the future, the Agencies consider development of a hydroelectric power generating capacity to
be highly desirable.

In-Situ Remediation Treatability Studies: The ROD describes that soil in some AOIs will be treated by in-situ
application of agricultural lime where soil excavation or capping is not feasible (such as steep slope areas) or
where excavation or capping will cause more severe adverse impacts than the existing hazardous substances. In-
situ treatment would adjust pH and thereby reduce bioavailability and mobility of hazardous substances in areas
where critical and sensitive habitat limit or preclude more intrusive actions. The methods and rate of application
will be determined by treatability test studies.

Establishment of Institutional Controls: Institutional Controls will notify the public of contaminated areas that
will be left on site and will also protect the integrity of the reclamation by preventing changes in site use that
would reduce the effectiveness of the remediation. A draft Institutional Controls Implementation and Assurance
Plan (ICIAP) is currently under review.

Implementation of Phase 1 Performance Monitoring: Monitoring of performance elements for Phase 1 will be
described in the Phase 1 Performance Standards Verification Plan (PSVP). This plan is currently being developed.

Operation & Maintenance: There are two documents that address Operation and Maintenance at the Holden Mine
Site. These are the Operations and Maintenance for the Holden Mine Water Treatment Plan, and the Phase 1
Operations and Maintenance Manual Plan for the Holden Mine.

1) The O&M Manual for the WTP establishes the procedures and criteria for operation of the water
treatment plant and the water quality criteria for effluent discharged from the plant to Railroad Creek.
The O&M Manual was developed in collaboration with the Forest Service, Ecology, the EPA, and the
Yakama Nation; and prepared by MWH in May 2017 and updated in July 2017 with final approval by the
Forest Service in July 2017. The WTP is designed for removal of metals and acidity in support of the
overall mine site remediation. The Manual complies with the Washington Administrative Code for
operations and maintenance manuals, WAC 173-240-150 (1) and (2). Substantive compliance to start
operating the WTP is demonstrated by the 100% Design, the manual, and the final permit.

2) The Phase 1 OMMP Plan will specify the activities required to maintain the “effectiveness of the
Remedial Action” (USFS, 2012a). These are periodic activities that are required to support the remedy.
The first draft version was prepared by Stantec Consulting Services, Inc. in January 2017 and delivered to
the Forest Service soon after. The Plan is still under the review/resubmittal process and has not yet been
finalized. However, the final version is expected to be completed in 2018.

The primary Phase 1| OMMP tasks will address routine and periodic inspections of remedial components and
features at the Site (e.g. final cover, groundwater and seep collection, and Railroad Creek), and will include
operation and maintenance on different tasks required at the site (e.g. snow removal, erosion and pollution
control, surface water control, infrastructure (including roads), Sludge Filter Cake Management Facility, Main
Portal and Ventilator.
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3.0 FIVE-YEAR REVIEW PROCESS

3.1 Community Notification

Public notifications informing the community of the FYR process were placed in March, 2018 at several locations
in the State of Washington, including the Okanogan-Wenatchee National Forest Headquarters in Wenatchee, WA,
the Chelan and Entiat Ranger Stations in Chelan, WA and Entiat, WA, respectively, the Post Office in Chelan, the
Chelan Public Library, and Holden Village.

Government agencies and stakeholders involved in the remedial process also received the notification February
27,2018 by email, including EPA, Ecology, the Yakama Nation, and U.S. Fish and Wildlife Service. Rio Tinto
also received the notification the same day by email.

A legal notification of the FYR for the Holden Mine Remediation project ran the week of March 5 2018 in the
Wenatchee World and the Chelan Mirror. The text of the notification is as follows:

OKANOGAN-WENATCHEE NATIONAL FOREST
HOLDEN MINE SITE FIVE-YEAR REVIEW
CHELAN COUNTY, WASHINGTON

The USDA Forest Service is conducting its first five-year review (FYR) of the ongoing remedial activities at the
Holden Mine Site. This review seeks to confirm that the cleanup activities are, or will be upon completion,
protective of human health and the environment. A summary of the remedial activities and an evaluation of the
protectiveness of these activities will be included in the FYR report. Currently the Record of Decision for the
project can be found online at: go.usa.gov/xnMe7 or in-person at the Chelan and Wenatchee USDA Forest
Service Offices. It is anticipated that the FYR will be available for public review in mid-summer 2018 at these
same locations.

If you have any questions about the site or the FYR process, please contact: Holden Mine Remedial Project
Manager, Mario Isaias-Vera at (503) 347-1801 or maisaias-vera@fs.fed.us

3.2 Data Review

Phase 1 of the remedy is currently being completed so there is no post-remedy data available for review.
Therefore, the focus of the FYR is to document that the remedy has been constructed in accordance with the
requirements of the ROD and UAO, including the approved remedial design.

3.3 Site Inspections

The Forest Service RPM, and members of his technical support team, including Resource Specialists from the
Okanogan-Wenatchee NF, have been very involved during all phases of the remedial implementation process.
The RPM and team members have also visited and inspected the Site frequently during Phase 1 implementation.
However, this section focuses on the site inspections performed in October 2017 and during 2018 that were
conducted as part of the FYR process.

Field inspections were conducted at the Site during the month of October 2017. The first site inspection for the
FYR process was performed on October 3™, 2017 and included a Mine Water Treatment Plant and Site tour with
the Lake Chelan Watershed Planning Unit and staff from the Chelan Ranger District, Okanogan-Wenatchee
National Forest.
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Other Site inspections were conducted by the RPM at the end of the 2017 construction season. The RPM
inspected and documented existing site conditions prior to shutting down outdoor activities for the season. The
RPM made visual inspections on most remedial components implemented at the Site. Site visits were performed
on October 3™, October 4", October 5™, October 24™, October 25%, October 26, and October 27", 2017, before
the site was covered with snow and ice. The Mine WTP continued with normal treatment operations.

Site Inspections resumed in spring and summer 2018, and will continue throughout the 2018 construction field

s€asomn.

4.0TECHNICAL ASSESSMENT

4.1 Question A: Is the remedy functioning as intended by the decision documents?

A.

B.

C.

The remedy is being constructed in accordance with the requirements of the ROD, the UAO, and
approved remedial design.

Minor design changes and field adjustments have been implemented based on new data and existing site
conditions

The remedy is expected to be protective when it is completed.

Summary:

Remedial Action Performance
e The Phase 1 remedial actions implemented so far appear to be operating and performing as
designed.
o Interim effluent limits for the WTP are being met.
e Post-Phase 1 environmental monitoring data will begin to be collected in 2018 to start
documentation of the performance of Phase 1.

System Operations and O&M
e Operating procedures, as implemented to date, are working in a manner that appears to be
maintaining the effectiveness of the Phase 1 remedy.

Implementation of Institutional Controls and Other Measures
o Institutional Controls will be implemented in the near future to prevent human exposure to areas
with COC
e Access controls to restricted areas are in place and are proving to be effective in preventing
exposure (e.g. restriction to water treatment plant and to main and ventilator portal).
e If immediate threats are identified at the Site, they will be addressed and/or mitigated.
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4.2 Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAOs) used at the time of the remedy selection still valid?

Summary:

Changes in Standards and TBCs
e None at this time

Changes in Toxicity and Other Contaminant Characteristics
e None at this time

Changes in Risk Assessment Methods
e None at this time

Changes in Exposure Pathways
e None at this time

Expected Progress Towards Meeting RAOs
e The remedy is progressing as expected towards meeting RAOs

4.3 Question C: Has any other information come to light that could call into question the protectiveness
of the remedy?

e None at this time

32



FIVE YEAR REVIEW REPORT FOR THE HOLDEN MINE SITE

5.0 RECOMMENDATIONS

Operable Unit (OU): Holden Mine Site

OU(s): Holden
Mine Site

Issues and Recommendations Identified in the Five-Year Review:

Issue Category: Institutional Controls

Issue: The Institutional Control Implementation and Assurance Plan has not been
completed, therefore, Institutional Controls at the Site have not been
implemented.

A draft ICIAP was prepared and submitted to the lead agency in July, 2017.
The lead agency responded and provided comments on February, 2018, and
requested the responsible party to address comments.

The Forest Service will work with all parties, including the responsible party and
Holden Village, on implementing an ICIAP that meets the intent of the ROD and
UAO, including warning the public of areas of concern and protecting the
remedy.

Recommendation: The Institutional Control Implementation and Assurance Plan
should be completed this year (2018). Institutional Controls at the Site should be
implemented within the next year (2019).

Affect Current
Protectiveness

Affect Future
Protectiveness

Party Milestone Date

Responsible

Oversight Party

Yes

Yes PRP Forest Service 11/30/2019

OU(s): Holden
Mine Site

Issues and Recommendations Identified in the Five-Year Review:
|

Issue Category: Operations and Maintenance

Issue: The Phase 1 Operations and Maintenance Plan has not been finalized,
therefore, O&M tasks for the Site are still being defined.

A draft Phase 1 O&M Plan was prepared and submitted to the lead agency in
January 2017. The lead agency responded and provided comments on December,
2017, and requested the PRP to address comments.

Recommendation: The Phase 1 O&M Plan will be completed this calendar year
(2018). Phase 1 O&M tasks will be clearly defined at the Site and implemented
within the next year (2019).

Affect Current Affect Future Party Oversight Party Milestone Date
Protectiveness Protectiveness Responsible
Yes Yes PRP Forest Service 11/30/2018
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Issues and Recommendations Identified in the Five-Year Review:
'\ ________________________________________________________________________________|
OU(s): Holden Issue Category: Monitoring
Mine Site Issue: The Performance Standards Verification Plan has not been completed,
therefore, monitoring standards and protocols for sampling and testing at the Site
are still undefined.
A draft PSVP was prepared and submitted to the lead agency in February 2018.
The lead agency responded and provided comments on April, 2018, and requested
the PRP to address comments.
Recommendation: The PSVP will be completed this year (2018). PSVP tasks
for monitoring will be clearly defined for the Site and implemented within the
next year (2019).
Affect Current Affect Future Party Oversight Party Milestone Date
Protectiveness Protectiveness Responsible
Yes Yes PRP Forest Service 11/30/2018

OU(s): Holden
Mine Site

Issues and Recommendations Identified in the Five-Year Review:
.|

Issue Category: Remedy Performance

Issue: Treatability Studies of In-situ Treatment of Areas of Interest have not been
completed, therefore this ROD remedial action has yet to be addressed.

A “Feasibility Study of the Use of Agricultural Lime for Remediation of Metals”
was prepared and submitted to the lead agency in May, 2017. The lead agency
reviewed the technical document, and provided comments on October, 2017
requesting the PRP to address comments.

Recommendation: Treatability Studies of In-situ Treatment will begin next year
(2019).

Affect Current Affect Future Party Oversight Party Milestone Date
Protectiveness Protectiveness Responsible
Yes Yes PRP Forest Service 11/30/2019
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OU(s): Holden
Mine Site

Issues and Recommendations Identified in the Five-Year Review:

Issue Category: Other

Issue: The Wetland Mitigation Plan has not been completed, therefore, activities
to mitigate wetlands affected by remedial activities are still unclear and have not
started.

The lead agency has requested Intalco to submit a “Wetland Mitigation Plan”.
Intalco must finalize and implement this Plan.

Recommendation: A Wetland Mitigation Plan shall be submitted to the lead
agency for review in this calendar year (2018).

Affect Current Affect Future Party Oversight Party Milestone Date
Protectiveness Protectiveness Responsible
No No PRP Forest Service 11/30/2018

OU(s): Holden

Issues and Recommendations Identified in the Five-Year Review:
.|

Issue Category: Operations and Maintenance

Mine Site Issue: Maintain cover on sludge cake solids at TP1 and restrict access to the
Sludge Filter Cake Management Facility
Wildlife (e.g. deer) and visitors have easy access to the SFCMF. The solids
stored at TP-1 should not be accidentally ingested (e.g., by children) or used for
unintended purposes (e.g., pottery).
Recommendation: Signs and access restrictions at TP1 shall be implemented.
Currently, there are plans to install a fence to restrict access.
Affect Current Affect Future Party Oversight Party Milestone Date
Protectiveness Protectiveness Responsible
Yes Yes PRP Forest Service 6/29/2018
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6.0 PROTECTIVENESS STATEMENTS

1) Tasks Completed

Protectiveness Statement(s)

Operable Unit: Protectiveness Determination: Planned Addendum
Completion Date:
Holden Mine Site Protective 10/30/2017

Protectiveness Determination Statement:

Regrading of Tailing Piles and East and West Waste Rock Piles; Soil Covering & Revegetation;
Reclamation of Lower Waste Area and Lagoon; Demolition of Former Mill Building; Cleanup of
Maintenance Yard; and Remediation of Soils at the Surface Water Retention Area have adequately
addressed all exposure pathways that could result in unacceptable risks to human health and terrestrial
plants and animals in these areas.

2) Tasks Not Completed

Protectiveness Statement(s)

Operable Unit: Protectiveness Determination: Planned Addendum
Completion Date:
Holden Mine Site Will be Protective 9/30/2020

Protectiveness Determination Statement:

In-Situ Treatment in Areas Of Interest (AOIs) is expected to be protective of human health and the
environment. Treatability Studies and site characterization (for changed-site conditions) will determine
specific areas for treatment. A few AOIs were remediated through soil removal, regrading and caping,
and Revegetation. Institutional Controls will address areas were In-Situ Treatment may not be effective
and practical.

