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EXECUTIVE SUMMARY

LAC Minerals (USA), LLC (LAC Minerals) has met the reclamation
performance criteria for the majority of affected acreage at their Richmond
Hill Mine, Surface Mine Permit Nos. 445 and 460 (SMPs 445 and 460), five
miles northwest of Lead, South Dakota (Figure 1). For the reclaimed
affected acreage that meets the permitted post-mining land use of wildlife
habitat, LAC Minerals is petitioning the South Dakota Board of Minerals
and Environment (the Board) for the release of SMP 445 and 460
reclamation obligations.

SMP 445 and the 1994 Permit Amendment (Permit Amendment)
reclamation release criteria (Reclamation Surety Condition #2) require that
the surface and groundwater quality within the permitted mine boundary
meet South Dakota surface and groundwater quality standards. However,
the Permit Amendment also allows for the development of site-specific
release criteria. The site-specific criteria are presented in the Postclosure
Plan. The criteria also require LAC Minerals to develop and implement a
Contingency Plan if a reclaimed facility begins to generate acid rock
drainage (ARD) and a site-specific mitigation plan if ARD results in
exceedances of South Dakota surface water and groundwater quality
standards. The water quality at the Richmond Hill Mine is meeting all
applicable surface water quality standards at permitted discharge points
and applicable groundwater quality standards with the exception of
sulfate, metals and pH in localized areas around the former Process Area,
Pit Impoundment and Spruce Gulch. LAC Minerals actively manages
water quality in these areas with two water management/ treatment
systems.

Since the majority of the affected acreage is reclaimed and meets the
permitted post-mining land use, LAC Minerals is petitioning the Board to
approve release of reclamation surety for applicable acreage and allow
LAC Minerals to continue management of groundwater quality, where
impacted, under a 100-year postclosure period. Specifically, LAC Minerals
is petitioning to:

e Release the reclamation bond and postclosure monitoring period
for reclaimed and undisturbed acreage meeting the post-mining
land use and South Dakota surface and groundwater quality
standards. Once released, postclosure monitoring of these areas
will not be required. These areas include:
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- Richmond Hill Access Road, Spearfish Fire Trail and reclaimed
mine roads;

- Reclaimed Topsoil Stockpiles along Richmond Hill Access
Road;

- Land Application Area; and
- Limestone Quarry on SMP 460.

e Release the reclamation bond for reclaimed acreage in groundwater
management areas that meets the surface reclamation obligations
and the post-mining land use. Upon release, this acreage and
associated facilities will enter into a 100-year postclosure
monitoring period with a Contingency Plan in the event water
quality conditions warrant further assessment as discussed in the
Postclosure Plan and Financial Assurance (Postclosure Plan). These
areas include:

- Former Spruce Gulch Waste Rock Facility;

- Pit Impoundment;

- V-Notch Area;

- Former Process Area (Leach Pads 1, 2 and 3);
- Passive Treatment Cell;

- Crusher Area;

- Carbonate Road (Carbonate Road must be left as a road for
continued access into and through the area following all
postclosure activities);

- Turnaround Area;
- Administrative Area; and

- Limestone Quarry on SMP 445 and its access road as discussed
in more detail below.

* Reclaim water management facilities after completion of water
management activities in the 100-year postclosure period:

- Spruce Gulch Water Management Facilities;
- South Gulch Water Collection and Transfer System;

- Process Area Water Management System including the water
treatment plant, Lower Discharge Pond, Barren (Sludge
Disposal), Pregnant and Storm Water ponds and adjacent areas;
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- Fuel and ANFO Storage Areas;

- Maintenance Building area;

- Geo Building Area;

- Reclaimed Topsoil Stockpile Areas on mine site;
- Front Gate and Guard Shack; and

- Water Management Roads including portions of the main Haul
Road unless the road is transferred to an interested third party
as discussed in more detail below.

Update the Reclamation Plan for acreage that will be reclaimed in
the short term (within five years) as discussed in the Updated
Reclamation Plan and Financial Assurance (Updated Reclamation
Plan). Once the reclaimed acreage meets the reclamation release
criteria and post-mining land use, the acreage will either be
released with no postclosure monitoring or will be included in the
postclosure monitoring plan as appropriate. Facilities to be
reclaimed under the Updated Reclamation Plan include:

- Original Sludge Basin;
- Water Tank; and
- Upper Discharge Pond.

The mine facilities and major drainages are depicted in Figures 2 and
Figure 3, respectively. The reclamation status is depicted in Figure 4 and
summarized in Table 1 in Section 1.0. Figure 4 also depicts the permitted
mine boundaries and the reduced permit area that becomes effective upon
commencement of the postclosure period.

Concurrent with this Petition for Release from Reclamation Obligations
for SMP 445 and 460 for the Richmond Hill Mine (the Petition), LAC
Minerals is submitting the following documents:

Postclosure Plan;
Updated Reclamation Plan;

Request to Retain the Water Management Access Roads and
Buildings; and
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e Request to Extend Reclamation Period for Five Years from the date
of the Board’s approval of the Updated Reclamation Plan.

The Postclosure Plan describes monitoring and water management
activities that will be conducted during the 100-year postclosure period.
Consistent with SMP 445 and the Permit Amendment, the document
includes a Contingency Plan and a $200,000 financial allowance to
conduct additional assessment if water quality monitoring indicates an
associated change in groundwater quality conditions and a potential
impact to surface water quality above South Dakota standards during the
postclosure period. It also includes a $100,000 allowance for the mitigation
of a failure a Pit Impoundment or Leach Pad capping system, if needed.

The Updated Reclamation Plan describes remaining surface reclamation
that will be conducted over the next five years. Once the reclaimed
affected acreage meets the reclamation release criteria and permitted post-
mining land use, LAC Minerals will petition the Board for release of the
reclaimed acreage without postclosure monitoring or to include the
reclaimed acreage in the postclosure monitoring plan.

The Request to Retain the Water Management Access Roads and
Buildings is made in accordance with ARSD 74:29:07:12 (10) and ARSD
74:29:07:13, which require reclaiming roads and dismantling and
removing buildings and structures unless it can be demonstrated that
these improvements will be consistent with the approved post-mining
land use. The roads are necessary for continued access to and through the
area and/or to access water quality monitoring stations and water
management facilities. The buildings and structures are necessary to
house the water management systems and to store maintenance
equipment and supplies for the postclosure period. Once water treatment
activities have ceased, the buildings, structures and unessential roads will
be removed. These areas will then be reclaimed to meet the post-mining
land use of wildlife habitat.

Roads included in the request are the Richmond Hill Access Road, Main
Haul Road, Carbonate Road, Spearfish Fire Trail and Water Management
Roads in the former Process Area, Spruce Gulch and South Gulch.
Facilities included in the request are the Maintenance, Storage, Geo and
Water Management buildings in the former Process Area, Spruce Gulch
and South Gulch. The Richmond Hill Access Road, Main Haul Road
Carbonate Road and Spearfish Fire Trail will remain following completion
of water management activities as further described below. Roads
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associated with water management will be reclaimed after water
management activities are completed.

The Richmond Hill Access Road, portions of the Main Haul Road,
Carbonate Road and the Spearfish Fire Trail along the southeastern
boundary of reclaimed Leach Pads 1 and 2 will remain to access private
residences and U.S. Forest Service lands north and west of the mine for
fire control. The southern portion of the Haul Road will be realigned along
the original Carbonate Road to the west, or this portion of the Haul Road
will be transferred to an interested third party who will assume
responsibility and liability for the road. If realigned, the Haul Road will be
fully reclaimed and if transferred, the footprint will be reduced to a 26-
foot wide right-of- way. The Limestone Quarry access road will remain in
place, as permitted under Technical Revision No. 40, to allow for future
excavation and study of the paleontological fossils.

LAC Minerals is also requesting the Board’s approval to extend the
reclamation period five years from the date of the approval of the
Updated Reclamation Plan. Prior to completing reclamation in this area,
LAC Minerals evaluated maintenance options and potential modifications
to the existing water management system including reconfiguring the
Storm Water Pond. Based on the evaluation, LAC Minerals will maintain
the existing system and configuration with minor modifications. The
modifications that have been or will be completed include closing the
original Sludge Basin and replacing the liner in the Storm Water Pond.
LAC Minerals has/will submit technical revisions to the South Dakota
Department of Environment and Natural Resources as required with
additional information on the proposed modifications. The Sludge Basin
reclamation is included in the Updated Reclamation Plan.

ENVIRONMENTAL RESOURCES MANAGEMENT ES-5  FINAL PETITION FOR RECLAMATION RELEASE 05-15.D0CX



INTRODUCTION

LAC Minerals (USA), LLC (LAC Minerals) has completed reclamation of
the majority of surface mining facilities and is meeting the permitted post-
mining land use of wildlife habitat at its Richmond Hill Mine near Lead,
South Dakota (Figure 1). LAC Minerals is submitting this Petition for
Release of Reclamation Obligations (Petition) to the South Dakota Board
of Minerals and Environment (the Board) for release of reclamation
obligations at these facilities.

This Petition describes the surface mining facilities and associated affected
areas, the reclamation completed at these areas, and the reclamation
obligations required by South Dakota statutes, Administrative Rules and
Richmond Hill’s Surface Mine Permit Nos. 445 and 460 (SMPs 445 and
460) including all associated technical revisions to the mine permits and
permit amendments. In summary, the reclamation obligations are as
follows:

e Grading of the former mine pit has been accomplished by
approved backfilling, grading and capping.

* Disposal of Refuse has been properly managed.

» Revegetation of reclaimed areas meets post-mining land use
designation, and meets minimum cover, diversity, effectiveness
and sustainability requirements.

e Slides, Subsidence, Damage Protection - Fencing is in place and
the site is stable.

e Hydrologic Balance - Water Quality has been achieved such that
erosion is under control, surface water quality standards are met at
permitted discharge points and groundwater quality standards are
met with the exception of localized areas. Ongoing obligations for
these areas are being addressed in the Postclosure Plan and
Financial Assurance (Postclosure Plan).

» Topsoil Placement and Management has been accomplished such
that volume (quantity), quality and depths support revegetation
and stabilization.

e Surface Water Runoff Diversion has been properly managed to
prevent erosion and sedimentation to intermittent and perennial
streams.
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e Roads have been properly reclaimed except where original roads
or trails (i.e., those existing prior to mining under SMP 445 or 460)
and access roads necessary for water management will remain.

e Buildings and Structures have been removed except in those
portions of the site where buildings will remain as part of the
postclosure water management system or for maintenance
activities (e.g., Geo Building and Maintenance Building). These
buildings will be removed and the footprint reclaimed after water
management activities are completed.

e Surface Area Protection-Spoil Piles and Weed Control have been
accomplished and weed control will continue in the post-mining
conditions of the mine as needed.

e Noxious Weeds populations are under control and weed
management will continue in the post-mining conditions of the
mine as needed.

e Underground Mines were not encountered during mining
activities.

e Permanent Impoundments at Spruce Gulch, the Storm Water
Pond, Pregnant Pond, and Barren Pond (Sludge Disposal Pond)
associated with the water management system will be maintained
through postclosure as needed and then fully reclaimed.

» Wildlife Habitat diversity has been optimized for game and non-
game species by providing a vegetative cover appropriate for
wildlife species that will benefit from the reclamation and an
understory cover adequate to control erosion.

Since the majority of the affected acreage is reclaimed, surface water
standards are being met at permitted discharge points and the
groundwater impacts are localized within the permit boundary, the
reclaimed acreage meets the permitted post-mining land use of wildlife
habitat. As such, LAC Minerals is petitioning the Board to approve release
of reclamation surety for the acreage meeting surface reclamation
obligations and allow LAC Minerals to continue management of
groundwater quality, where impacted, under a 100-year postclosure
period. Specifically, LAC Minerals is petitioning to:

e Release the reclamation bond and postclosure monitoring period
for reclaimed acreage meeting the post-mining land use, and South
Dakota surface water and groundwater quality standards. Once
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released, postclosure monitoring of these areas will not be required.
These areas include:

- Richmond Hill Access Road (Richmond Hill Access Road must
be left as a road for continued access into and through the area
following all postclosure activities);

- Spearfish Fire Trail (Spearfish Fire Trail must be left as a road
for continued access into and through the area following all
postclosure activities);

- Reclaimed Topsoil Stockpiles along Richmond Hill Access
Road;

- Land Application Area; and
- Limestone Quarry on SMP 460.

 Release the reclamation bond for reclaimed acreage in groundwater
management areas that meets the surface reclamation obligations
and the post-mining land use. Upon release, this acreage and
associated facilities will enter into a 100-year postclosure
monitoring period with a Contingency Plan in the event water
quality conditions warrant further assessment as described in the
Postclosure Plan. These areas include:

- Former Spruce Gulch Waste Rock Facility;
- Pit Impoundment;

- V-Notch Area;

- LeachPads1, 2 and 3;

- Passive Treatment Cell;

- Crusher Area;

- Carbonate Road (Carbonate Road must be left as a road for
continued access into and through the area following all
postclosure activities);

-  Turnaround Area;
- Administration Area; and

- Limestone Quarry on SMP 445 and its access road as discussed
in more detail below.

* Release the reclamation bond and include water management
facilities in postclosure bond. Close/reclaim the water management
facilities after completion of water management activities in the
100-year postclosure period in accordance with South Dakota
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Regulation ARSD 74:29:05-01 as addressed in the 1994 Permit
Amendment (Permit Amendment):

- Spruce Gulch Water Management Facilities;
- South Gulch Water Collection and Transfer System;

- Process Area Water Management System including the water
treatment operations building, Lower Discharge Pond, Barren
Pond (Sludge Disposal Pond), Pregnant and Storm Water ponds
and adjacent areas;

- Fuel and ANFO Storage Areas;

- Maintenance Building and Surrounding Area;

- Geo Building and Surrounding Area;

- Reclaimed Topsoil Stockpile Areas on mine site;
- Front Gate and Guard Shack; and

- Water Management Access Roads including portions of the
main Haul Road unless the road is transferred to an interested
third party as discussed in more detail below.

e Update the Reclamation Plan and Financial Assurance (Updated
Reclamation Plan) for acreage that will be reclaimed in the short
term. After reclamation is complete, the acreage will be released
with no postclosure monitoring requirements. These facilities
include:

- Original Sludge Basin;
- Water Tank; and
- Upper Discharge Pond.

The mine facilities and main drainages are depicted in Figure 2 and Figure
3, respectively. The reclamation status is depicted in Figure 4 and
summarized in Table 1. Figure 4 also depicts the permitted mine
boundaries and the reduced permit area that becomes effective upon
commencement of the postclosure period.
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Table 1 - Summary of Permitted Affected, Disturbed and Reclaimed Acreage

1.1

Permitted Affected Acreage 460.20
(Includes Permit Nos. 445 & 460)

Total Acreage Affected as of December 31, 2014 341.03
Total Surface Mining Disturbed Acreage 205.68
Reclaimed Acreage Meeting Post-Mining Land Use, No Postclosure 45.29
Monitoring Required

Acreage Meeting Post-Mining Land Use and entering a 100-year 220.65

Postclosure Monitoring Period

Acreage that will be Reclaimed at the Completion of Water Treatment 73.33
and during the 100-year Postclosure Period

Acreage that will be Reclaimed in the Short Term under the Updated 1.76
Reclamation Plan

Concurrent with the Petition, LAC Minerals is submitting the following
documents for the Board’s approval:

¢ Postclosure Plan and Financial Assurance, which describes the
postclosure monitoring activities and Contingency Plan;

e Updated Reclamation Plan and Financial Assurance, which
describes the affected acreage that will be reclaimed in the short
term, and

e Request to Retain the Water Management Access Roads and
Buildings in accordance with ARSD 74:29:07:12 (10) and ARSD
74:29:07:13.

¢ LAC Minerals is also requesting the Board’s approval to extend the
reclamation period five years from the date of the Board’s approval
of the Updated Reclamation Plan.

DOCUMENT PREPARATION

Environmental Resources Management (ERM) was retained by LAC
Minerals to review and summarize the reclamation release criteria and
reclamation status for SMPs 445 and 460. This documentation, as
presented herein will serve, in part, as LAC Minerals’ Petition to the
Board for release of reclamation obligations.

ERM's scope of work included conducting site visits to observe conditions
within the permitted mine boundary, reviewing documents provided by
LAC Minerals regarding its mining permits, permit amendments, and
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technical revision requirements, and conducting a hydrogeologic
investigation in the Pit Impoundment Area (ERM, April 2010).

SITE SETTING

The Richmond Hill Mine lies within Lawrence County and is located
approximately five miles west-northwest of Lead, South Dakota (Sections
10, 11, 14, 15, 22, 23 and 26, T5N, R2E, Black Hills Meridian). The mine site
is accessed via U.S. Highway 85 and 14A out of Lead, South Dakota, then
west on Nevada Gulch Road (State Highway 473), then north on
Richmond Hill Access Road into the permitted mine boundary (Figure 1).
A map showing the mine permit boundary and surface facilities is
provided as Figure 2. A photolog showing the reclaimed acreage within
the permitted mine boundary is provided as Appendix A.

The mine is largely surrounded by undeveloped pine forest with a few
private residences along Richmond Hill Access Road, Spearfish Fire Trail,
in the former Land Application area and in a new development in the
Maitland area, two miles to the east. The Wharf Mine, an active Large
Scale Surface Gold Mine, and the Golden Reward Mine, a reclaimed Large
Scale Surface Gold Mine, both operated by Wharf Resources, are
approximately two miles to the south. In 2014, new mining operations will
begin at a portion of the Golden Reward Mine near Terry Peak under an
expansion of the Wharf Mine permit. The nearest communities to the mine
are Central City, South Dakota (population approximately 134) and Lead,
South Dakota (population approximately 3,136), which are approximately
five miles to the east-southeast (City-Data.com, August 2013).

The Richmond Hill Mine lies within the geographic area referred to as the
Black Hills of South Dakota. The Black Hills are an oval-shaped mountain
area extending approximately 100 miles long and 50 miles wide in the
northwestern portion of South Dakota crossing into the eastern portion of
Wyoming, the neighboring state to the west. The Black Hills rise above the
surrounding plains reaching elevations in excess of 7,000 feet above sea
level. Within the vicinity of Lead and the mine site, the Black Hills are cut
by steep, narrow canyons with a maximum relief of approximately 1,400
feet at the Terry Peak ski area. The elevation of the post-mine land surface
at the Richmond Hill Mine ranges from 5,400 to 5,800 feet.

The vegetative structure surrounding the permitted mine boundary is
forest-land dominated by ponderosa pine with interspersed white spruce
(i.e., Black Hills Spruce), paper birch and quaking aspen depending on the
aspect, soil moisture and topographic position.

The mine permit area is drained by portions of Cleopatra Creek and its
tributaries (North Gulch, West Gulch, South Gulch and Spruce Gulch),
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1.3

Cole Creek, Rubicon Gulch, Chism Gulch, and False Bottom Creek. Three
intermittent drainages commonly known as Spruce Gulch, West Gulch
and North Gulch drain the southern areas around the former Spruce
Gulch Waste Rock Facility and the Pit Impoundment, and flow
southwesterly to Cleopatra Creek. Cole Creek drains the central portion of
the mine permit area and flows westerly to its confluence with Cleopatra
Creek approximately 0.5 miles west of the permitted mine boundary.
Cleopatra Creek flows northwesterly to its confluence with Spearfish
Creek, which is located approximately 1.2 miles west of the permitted
mine boundary. Rubicon Gulch, west of the Storm Water Pond, drains the
northern portion of the mine permit area. It flows northwesterly to its
confluence with Spearfish Creek at Bridal Veil Falls, which is
approximately 2 miles northwest of the permitted mine boundary.
Spearfish Creek flows northerly to its confluence with Redwater River,
which is located approximately 10 miles north of the permitted mine
boundary.

False Bottom Creek collects storm water runoff from drainages east of
Richmond Hill Access Road and Carbonate Road. False Bottom Creek
flows northerly to its confluence with Redwater River, which is located
approximately 12 miles north of the permitted mine boundary. Chism
Gulch collects storm water runoff via unnamed drainages east and north
of the haul road. It flows northerly to its confluence with Burno Gulch,
which is located approximately 0.33 miles northeast of the permitted mine
boundary. Burno Gulch is intercepted by False Bottom Creek at their
confluence located approximately 4 miles north of the permitted mine

boundary. The main drainages in the mine vicinity are depicted in Figure
3.

RICHMOND HILL MINE HISTORY AND OWNERSHIP

The Richmond Hill Mine is located in the historic Carbonate Mining
district of the Black Hills of South Dakota. Mining in the area started in
the 1870s during the gold rush era at that time. The Richmond Hill Mine
was developed by St. Joe Gold Corporation in 1988, and it was acquired
by Bond Gold Corporation in 1988. Construction of the mine facilities
began in April 1988, and production began in the fall of 1988 with the first
bar of gold and silver doré poured in December 1988. LAC Minerals
acquired Bond Gold Corporation in November 1989, and in 1994, LAC
Minerals became a wholly owned subsidiary of Barrick Gold Corporation
(Barrick).

Production was from a single open pit with a valley fill waste rock facility
at Spruce Gulch and three heap leach pads, designated Leach Pads 1, 2
and 3. Total ore production was 5.24 million tons and waste rock
production was 3.75 million tons. In October 1993, the final ore load was
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1.41

hauled from the mine pit. A total of 172,294 ounces of gold and 212,610
ounces of silver have been produced from the mine.

The Limestone Quarry was developed in 1993 under Technical Revision
No. 26 as a material source to mitigate acid rock drainage (ARD) in Spruce
Gulch and Leach Pad 3. In 1994, Pleistocene and Pliocene fossils were
uncovered along the eastern edges of the quarry requiring expansion of
the quarry to the west. Since this area was outside the existing permitted
mine boundary, a second mine permit application was submitted and
DENR issued SMP 460 to LAC Minerals on February 23, 1995. Under
Technical Revision No. 40, the DENR approved revisions to the
Reclamation Plan for the Limestone Quarry and its access road to allow
for future excavation and study of the paleontological fossils.

SURFACE MINING OVERVIEW
Richmond Hill Mine

The Richmond Hill Mine surface operations subject to this Petition are
permitted under South Dakota SMPs 445 and 460. The total permitted
affected area for SMP 445 is 439.10 acres and for SMP 460 is 21.1 acres. The
combined permitted affected mine acreage is 460.20 of which 341.03 were
affected during mining operations. Of the combined affected permitted
acreage, 205.68 acres are classified as surface mining disturbed acres.

The Richmond Hill surface mine operations included a single open pit, the
Spruce Gulch Waste Rock Facility, the Turnaround Area, the Process
Area, connecting access and haul roads, V-Notch Borrow Area, Land
Application Area, and Limestone Quarry. The waste rock from the Spruce
Gulch Waste Rock Facility was subsequently returned to the mine pit
under an approved engineered design referred to as the Pit
Impoundment. Facilities within the Process Area included the crusher,
heap leach pads, Storm Water Pond, Pregnant Pond, Barren Pond,
Discharge Ponds, Process Plant Building, Original Sludge Basin,
Maintenance Building, Geo Building, and Administrative Building.

As the pit was mined, barren waste rock was removed to reach the
underlying ore. The mined ore was transported to the Process Area
located in the northern portion of the site for crushing and cyanide heap
leaching. The gold-bearing solutions were collected and processed on-site.
The heap leach and processing pond system and plant were designed and
constructed to fully contain process fluids.

Concurrent with mining activities, waste rock was placed in the Spruce
Gulch Waste Rock Facility. ARD was detected at the toe of the waste rock
backfill in July 1992, and LAC Minerals obtained a Permit Amendment
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with a revised Reclamation Plan in February 1994 to address this concern.
Under the revised Reclamation Plan, all potentially acid generating waste
rock was removed from the Spruce Gulch Waste Rock Facility, returned to
the mine pit, covered with a multi-layer cap, contoured and revegetated.
The multi-layer cap overlying the waste rock consists of crushed
limestone, compacted clay, a thermal protection/drainage layer, and
topsoil. This area is now designated the Pit Impoundment.

With the waste rock removed, the former Spruce Gulch Waste Rock
Facility area closely matches the pre-mining topography. The former
waste rock facility area was revegetated and is fully reclaimed. Three
ponds were constructed to capture and treat storm water runoff and
surfacing groundwater from the former Spruce Gulch Waste Rock Facility.
In addition, storm water runoff and surfacing groundwater from the
South Gulch of the Pit Impoundment is collected and transferred to the
Spruce Gulch Water Management Ponds for treatment. Treated water
from the ponds is discharged to Spruce Gulch and flows southward to
Cleopatra Creek as described in Section 1.2.

Within the Process Area, ore was crushed then loaded onto the heap leach
pads, designated Pads 1, 2 and 3. The pads were designed and constructed
with curbing and a multi-layered composite liner with a leak detection
and collection system. Once loaded onto the pads, the crushed ore was
sprayed with a weak sodium cyanide solution to leach the gold from the
rock. The resulting pregnant (gold-bearing) solution flowed into the
Pregnant Pond for subsequent beneficiation in the Process Building. After
the gold was recovered, the solution was reused in the process.

Following the leaching procedure, Pads 1 and 2 were neutralized using
hydrogen peroxide to oxidize the cyanide, cyanide compounds and
complexes. A portion of the neutralized spent ore from Pads 1 and 2 was
removed and used in the construction of the bentonite amended soil liner
for the leach pad caps. During mining operations, sulfide-bearing ore with
a high potential to produce ARD was placed in the upper three lifts of Pad
3. Under the revised Reclamation Plan, approximately 727,000 tons of this
material was removed and placed in the Pit Impoundment and capped
with the waste rock from Spruce Gulch. The spent ore remaining in Pad 3
was amended with limestone to mitigate the potential to produce ARD.

Historic Mine Sites

The historical Carbonate Mining District is located on a portion of the
Richmond Hill Mine permit boundary, and open mines have been fenced
for public protection. Since no historical mines were encountered during
mining operations, requirements to seal underground workings under
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South Dakota mine land regulations or SMPs 445 and 460 are not
applicable.

The Eagle Bird Mine is an historic mine adit and associated waste rock
dump located adjacent to Cleopatra Creek to the south of Spruce Gulch.
The mine workings reportedly extend horizontally for 2,600 feet, and
there is water discharge from the adit. The adit and waste rock dump are
situated on Eagle Bird claims M.S. 1829 owned by Harley Hoffman and
Ear]l Bohlen. However a small portion of the waste rock dump is situated
on Ralph K. M.S. 977, which is owned by LAC Minerals. Richmond Hill
Mine activities did not disturb the historic Eagle Bird Mine workings and
reclamation is not required.

Numerous other historical mine workings are present on the Richmond
Hill property, which range in size from small prospect pits to shafts up to
several tens of feet deep and adits up to 250 feet long. Since these
workings were historically mined and were not intercepted during mining
operations under SMPs 445 and 460, the historical workings are not
subject to the reclamation release criteria of SMPs 445 and 460. A formal
inspection and listing of these workings has not been completed; however,
LAC Minerals has mitigated safety hazards as they have been recognized
(LAC Minerals, May 2005).
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2.0

2.1

2.1.1

RECLAMATION AND RELEASE CRITERIA

The Richmond Hill Mine reclamation performance criteria include general
reclamation and release criteria established by South Dakota statutes and
regulations, and mine-specific criteria established in SMPs 445 and 460,
the Permit Amendment and technical revisions. The general criteria
applicable to the Richmond Hill Mine are outlined in Section 2.1 and
summarized in more detail in Table 2, Reclamation and Release Criteria -
Statutes and Regulations. Similarly, the facility-specific criteria applicable to
this Petition are outlined in Section 2.2 and presented in more detail in
Table 3, Site-Specific Permit, Plans and Technical Revision Summary.

Section 3.0 describes the reclamation activities and status of site-wide and
facility-specific performance criteria at the Richmond Hill Mine in the
context of the reclamation and release criteria identified in Sections 2.1
and 2.2.

GENERAL CRITERIA

The various criteria listed in Table 2 include State statutes and regulations
with applicability to the Richmond Hill Mine. These statues and
regulations are presented as South Dakota Statutes (listed in the form
SDCL 45-6B-“X") and as South Dakota Regulations (listed in the form
ARSD 74:29:07-"X"). Those with particular relevance to the Richmond Hill
Mine are as follows:

South Dakota Statutes

SDCL 45-6B-37- Grading

* Mine pits are backfilled in accordance with the approved
Reclamation Plan; and

e Disturbed areas are regraded to approved post-mining contours.
SDCL45-6B-38 - Disposal of Refuse

e Refuse and debris are properly managed; and

e Process Area chemicals and other materials are properly managed.
SDCL 45-6B-39 - Vegetative Cover Requirements

e Reclaimed areas are revegetated to meet the post-mining land use
requirements; and
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* Revegetated areas meet minimum cover, density, effectiveness, and
sustainability (long-lasting and self-regenerating) requirements.

SDCL 45-6B-40 - Topsoil Placement
e Topsoil is distributed to establish and sustain vegetation.
SDCL 46-6B-41 - Hydrologic Balance
e Disturbance to the prevailing hydrologic balance of the affected
land and surrounding area and to the surface and groundwater
quality shall be minimized; and
e Erosion is controlled.
SDCL 45-6B-42 - Slides and Subsidence

e Pit highwalls and backfill slopes are stable; and

e Highwalls are reduced, fenced or access is otherwise controlled in
accordance with the approved Reclamation Plan.

SDCL 45-6B-43 - Noxious Weeds
e Noxious weeds are controlled.
South Dakota Regulations
ARSD 74:29:07:06 - Revegetation
e Revegetation is completed per the approved Reclamation Plan and
monitoring in accordance with the approved reclamation is used to
assess revegetation success.

ARSD 74:29:07:22 - Wildlife Habitat

e Vegetation in reclaimed areas supports the post-mining land use of
wildlife habitat; and

e Understory vegetation adequately controls erosion.

ENVIRONMENTAL RESOURCES MANAGEMENT 12 FINAL PETITION FOR RECLAMATION RELEASE 05-15.DOCX



2.2

FACILITY-SPECIFIC CRITERIA

Facility-specific criteria applicable to this Petition are summarized below
from SMPs 445 and 460, the Permit Amendment, Reclamation Plan and
technical revisions.

e Reclamation meets requirements in the Reclamation Plan, the
Permit Amendment, and Technical Revision conditions (Table 3).

e Drainage from reclaimed areas meets National Pollutant Discharge
Elimination System (NPDES) permit limits, and South Dakota
surface water and groundwater quality standards as applicable.

e Technical revisions to vegetative monitoring and biological
monitoring requirements. These include:

- Technical Revision No. 41, dated July 19, 1996, to change the
Permanent Reclamation revegetation mixture;

- Revegetation Monitoring Plan, Technical Revision No. 51, dated
June 28, 2001;

- Biological Monitoring Plan, South Dakota Surface Water
Discharge (SWD) Permit No. SD0026883, Condition 1.11, dated
June 20, 2005;

- Modification of Reclamation Success Monitoring Plan, Technical
Revision No. 61, dated August 27, 2008 (approved on February
18, 2009); and

- Elimination of Annual Reclamation Success Monitoring and
Game Bird, Raptor and Breeding Bird Surveys, Technical
Revision No. 66, dated September 2, 2014.

e Technical revisions to mine pit backfill monitoring, heap leach pad
cover monitoring, hydrologic monitoring, and Leak Detection,
Collection and Recovery System (LDCRS) monitoring
requirements. These include:

- Hydrologic Monitoring Plan, Technical Revision No. 50, dated
April 3, 2001;

- Mine Pit Backfill Monitoring Plan, Technical Revision No. 52,
dated September 6, 2001;

- Leach Pad Performance Monitoring Plan, Technical Revision
No. 52, dated September 6, 2001;
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- Leak Detection, Collection and Recovery System (LDCRS)
Monitoring Requirements and Leakage Response Action Plan,
Technical Revision No. 54, dated December 12, 2001;

- Leak Detection, Collection and Recovery System (LDCRS)
Monitoring Requirements and Leakage Response Action Plan,
Technical Revision No. 62, dated June 8, 2009;

- Modification and Upgrade of the Pregnant Pond, Technical
Revision No. 63, dated September 20, 2010;

- Conversion of Barren Pond to Sludge Disposal Pond, Technical
Revision No. 64, dated April 21, 2011; and

- Modification of Surface Water and Groundwater Monitoring
Plans, Technical Revision No. 76, dated October 21, 2014.

e Annual Environmental Audit and Final Inspection Reports. These
include:

- LAC Minerals 2008 Annual Environmental Audit and Final
Inspection Report, DENR, June 23, 2008;

- LAC Minerals 2009 Annual Environmental Audit and
Inspection Report, DENR, November 17, 2009;

- LAC Minerals, 2010 Annual Environmental Audit and
Inspection Report, DENR, November 1, 2010;

- LAC Minerals, 2011 Annual Environmental Audit and
Inspection Report, DENR, April 9, 2012;

- LAC Minerals, 2012 Annual Environmental Audit and
Inspection Report, DENR, June 4, 2013; and

- LAC Minerals, 2013 Annual Environmental Audit and
Inspection Report, DENR, December 10, 2013.

- LAC Minerals, 2014 Annual Environmental Audit and
Inspection Report, DENR, November 10, 2014.

In addition, the Permit Amendment requires a Contingency Plan to be
developed if a reclaimed facility begins to ARD, and a site-specific
mitigation plan to be developed and implemented if ARD results in
exceedances of South Dakota surface water and groundwater quality
standards.

Some of the criteria for release are discussed on a site-wide basis, while
others are addressed for the specific facility of the mine involved.

ENVIRONMENTAL RESOURCES MANAGEMENT 14 FINAL PETITION FOR RECLAMATION RELEASE 05-15.DOCX



2.3 MAJOR MINE FACILITIES

The main Richmond Hill Mine and Limestone Quarry facilities are listed
below and shown on Figure 2.

2.3.1 Former Richmond Hill Mine Area (SMP 445)

The former Richmond Hill Mine lies in the southern portion of the mine
permit area. The significant facilities include:

Reclaimed Pit Impoundment, which is the former Richmond Hill
Mine pit;

Reclaimed Spruce Gulch Waste Rock Facility Area;
Spruce Gulch Water Management facilities;

South Gulch Water Collection and Transfer System;
Reclaimed Fuel and ANFO Storage Area; and

Reclaimed Turnaround Area.

2.3.2 Former Process Area

The former Richmond Hill Process Area lies in the northern portion of the
mine permit area. The significant facilities include:

Reclaimed Crusher Area;

Maintenance Building;

Geo Building;

Water Tank;

Former Process Plant (current Water Treatment Plant), Pregnant
Pond, Barren Pond (Sludge Disposal Pond), Storm Water Pond,
Discharge Ponds and Passive Treatment Cell, which comprised the
former ore processing facilities and are now used for water
treatment;

Original Sludge Basin;

Reclaimed Land Application Area;
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e Reclaimed Heap Leach Pads 1, 2 and 3; and
e Reclaimed V-Notch Area.
2.3.3 Access Areas
e Front Gate and Guard Shack;
e Richmond Hill Access Road;

e Main Haul Road, which is aligned partly along the original
Carbonate Road;

e Access roads for water quality monitoring and water management
system operation and maintenance; and

e Spearfish Fire Trail.

Section 3.0 of this report discusses the various reclamation requirements
and achievements on a site-wide basis where applicable and by specific
mine areas or facilities where appropriate. The areas with remaining
reclamation that do not yet meet the post-mining land use are discussed
separately in Section 4.0. Reclamation activities and costs associated with
these areas are addressed in the Updated Reclamation Plan and
Postclosure Plan.
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3.0

3.1

AREAS MEETING RECLAMATION AND RELEASE CRITERIA

For each facility within SMPs 445 and 460, the documented reclamation
activities and permitted post-mining land use were reviewed and
compared to the reclamation and release criteria. Of the 341.03 total
affected acres, 265.94 (approximately 78 percent) meet the reclamation
release criteria and post-mining land use. Of the 265.94 acres remaining,
45.29 acres will not require postclosure monitoring and 220.65 will enter
into a 100-year postclosure monitoring period. Of the 75.09 acres not yet
reclaimed, 73.33 will be reclaimed at the end of water management and
1.76 will be reclaimed within five years of the Board’s approval of the
Updated Reclamation Plan.

The reclamation status of the affected and surface mine disturbed acreage
is shown in Figure 4. Table 1 (Section 1.0) summarizes SMPs 445 and 460
permitted affected, disturbed and reclaimed acreage. A photolog showing
the reclaimed acreage within the permitted mine boundary is provided as
Appendix A.

PERMITTED POST-MINING LAND USES AND PERMIT RELEASE
CRITERIA

South Dakota mine land reclamation statutes (SDCL 45-6B-45) require
agreement by the operator, landowner and the Board on the designated
post-mining uses for affected lands. Additionally, mine land reclamation
regulations (ARSD 74:29:07:01) require that all affected lands be
rehabilitated to a condition that meets the permitted post-mining land
uses.

The permitted post-mining use for the Richmond Hill Mine is wildlife
habitat. To satisfy the mine land reclamation requirements for wildlife
habitat (ARSD 74:29:07:22), reclamation must optimize habitat diversity
for game and non-game species, and provide vegetative cover appropriate
for wildlife species that will benefit from the reclamation (Section 3.1.3).
Reclamation is considered complete when the:

e Surviving vegetation is capable of supporting wildlife species
identified in the Reclamation Success Monitoring Plan (LAC
Minerals, June 1997);

e Understory is adequate to control erosion; and

e Stream fisheries approximate or exceed baseline conditions of the
stream or reference areas.

ENVIRONMENTAL RESOURCES MANAGEMENT 17 FINAL PETITION FOR RECLAMATION RELEASE 05-15.DOCX



3.1.1

The Richmond Hill Mine’s reclaimed areas consist primarily of open
meadows. The post-mining topography includes flat areas and 3H:1V or
steeper slopes. Limited highwalls remain along the southwestern and
northwestern perimeter of the Pit Impoundment in the former mine pit
and along the eastern half of the Limestone Quarry (Figure 2). The
reclaimed herbaceous meadows have improved wildlife habitat by
providing ecotonal or edge habitat and relatively large foraging areas with
interspersed cover that were otherwise lacking within the surrounding
areas outside the permitted mine boundary.

LAC Minerals and/or its predecessors conducted the required baseline
studies and completed post-mining wildlife inventories, vegetative
success evaluations, tree and scrub density surveys, and aquatic resources
monitoring to document the achievement of wildlife habitat as a post-
mining land use within the permitted mine boundary.

Biological Monitoring

Biological monitoring at the Richmond Hill Mine has been conducted
since 1991 in accordance with the requirements of SMPs 445 and 460, the
Permit Amendment, and Technical Revision No. 51. The biological
monitoring plan was developed in consultation and accordance with the
requirements of the South Dakota Game, Fish and Parks Department
(SDGFP) and DENR. The biological monitoring program included:

e Big Game Monitoring pursuant to the Reclamation Success
Monitoring Plan (LAC Minerals, June 1997);

e Game Bird, Raptor and Breeding Bird Surveys pursuant to SDGFP
Wildlife Monitoring Guidelines for Large Scale Gold Mines; and

e Aquatic Biological Monitoring pursuant to the requirements of
SWD Permit.

Big Game

Big game (i.e., white-tailed deer and mule Deer) use in the mine permit
area was documented through annual deer pellet counts on the vegetation
monitoring transects. Deer pellet counts conducted from 1996 through
2000 demonstrated active use of the mine property by big game. During
the August 2010 DENR inspection, two white-tailed deer were also
observed in the western portion of the former Process Area (DENR,
November 2010).

In April 2001, LAC Minerals submitted Technical Revision No.51 to DENR
requesting that the big game monitoring program be discontinued based

ENVIRONMENTAL RESOURCES MANAGEMENT 18 FINAL PETITION FOR RECLAMATION RELEASE 05-15.DOCX



upon the monitoring results. The DENR approved Technical Revision No.
51 in June 2001 with the Department reserving the right to request
additional big game surveys prior to reclamation bond release.

Game Bird, Raptor and Breeding Bird Surveys

Baseline studies of game bird, raptor and breeding birds were conducted
on the Richmond Hill Mine Site beginning in 1985, and baseline studies of
the aquatic resources within the permitted mine boundary and vicinity
were conducted in 1986. In addition, annual avian surveys were
conducted from 1991 through 2000. Upon DENR approval of Technical
Revision No. 51 in June 2001, the frequency of the avian surveys was
reduced to once every five years beginning in 2005. Under Technical
Revision No. 66, which was approved by the DENR in 2014, game bird,
raptor and breeding bird surveys are no longer performed. The last
survey was conducted in 2010.

During the 2005 survey, more species and greater number of birds were
recorded than in either 1985 or 1986, or during the post-mining years from
1995 to 2005 (Gilbert, 2005). Almost every survey plot showed higher
numbers of individual birds and more species. In 2005, 130 individual
birds representing one species of game bird, five species of raptors, and
thirty-five species of breeding birds were observed. In summary, the 2005
avian survey report noted a tremendous amount of ecotonal habitat had
been created as a result of mining, and as this reclaimed habitat becomes
mature and natural vegetative succession occurs, more and more species
and numbers of birds could be recorded around the former mine.

Game bird, raptor and breeding bird surveys were conducted again in
2010 (Gilbert, September 2010). A copy of this survey report is included as
Appendix D. The game bird and raptor survey identified a golden eagle,
adult red-tailed hawks, and American kestrel in the former Leach Pad
Area and turkey vultures, observed over the Richmond Hill area.
Breeding bird surveys observed 22 species within established monitoring
plots and an additional 22 incidental to the mine area. The 44 total species
observed in 2010 are greater than the total species observed in 1985 (36
species) and 1986 (34 species) prior to mining. Additionally, the 2010
study observed 14.7 species per 8 pre-established plots, which is greater
than the 4.8 species per plot in the 1985 survey and 6.4 species per plot in
the 1986 survey. The surveys show a large increase in the number of
species present since mining began.

A survey for threatened or endangered species including an American
Dipper survey along the full reach of Cleopatra Creek was also conducted
in 2010 (Gilbert, September 2010). The only special status species observed
was the American Dipper which has a threatened status in South Dakota.
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The bird was observed about one mile downstream of Labrador Gulch on
Cleopatra Creek. Gilbert (September 2010) notes that the presence of
American Dippers is a good indication of the high water quality as the
bird requires a good source of aquatic invertebrates for sustainability and
invertebrates generally need high water quality.

Based on the documented field surveys, Gilbert (September 2010)
concludes that the increase in species and greater number of birds
recorded in 2010 versus in 1985 or 1986 or during mining, is associated
with reclamation success among other things (e.g., less noise from mining
and a better understanding of species use in the area). Consistent with the
2005 study, Gilbert (September 2010) concludes that as the ecotonal
habitat created by mining matures, more species and numbers of birds
will be present.

Wildlife Sightings

Wildlife use in the mine permit area since the start of reclamation
activities is also documented through sightings by employees and
contractors. Wildlife sightings by employees and contractors include:

e White-tailed deer;
e Mule deer;

e Elk;

e Big Horn sheep;

e Mountain goats;

e Mountain lions;

e Game birds and raptors including golden eagle, American kestrel,
red-tailed hawk, turkey vulture and wild turkeys;

e Coyotes;

¢ Yellow bellied marmots;
e Squirrels;

e Little green snakes; and

e Green frogs.
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3.1.2

Agquatic Studies

Aquatic biological monitoring is conducted in Cleopatra Creek, Labrador
Gulch and Rubicon Gulch in accordance with the requirements of SWD
Permit. The Aquatic Biological Monitoring Plan (Chadwick Ecological
Consultants, Inc., August 2006) was developed in consultation and
accordance with the requirements of the SDGFP. Under this plan, five
study sites were established with three locations on Cleopatra Creek (SQ-
1, SQ-2, and SQ-3), one location on Labrador Gulch (LB-4) upstream of the
confluence with Cleopatra Creek and one location on Rubicon Gulch (RB-
1) downstream of SWD Compliance Point #004 (Figure 5). At each study
site habitat, benthic invertebrate populations and periphyton algae
populations are assessed annually, and fish populations are assessed
every three years beginning with the 2005 survey year. Aquatic biological
monitoring will continue into postclosure.

Pre-mining baseline studies of the aquatic resources within the permitted
mine boundary and vicinity were conducted in 1985 and 1986 by OEA
Research. The studies evaluated habitat, benthic invertebrates, fish and
periphyton in Cleopatra Creek, Labrador Gulch, and Rubicon Gulch.
Subsequent to the baseline studies, eight surveys of the physical habitat
and periphyton algae populations were completed between 2005 and
2012; seventeen surveys of the benthic invertebrate populations were
completed between 1996 and 2012; and ten fish population surveys were
completed between 1996 and 2011. These studies were conducted to assess
potential impacts from the Richmond Hill mining activities and to
document the effectiveness of post-mining reclamation.

The 2012 biological monitoring of Cleopatra Creek, Labrador Gulch and
Rubicon Gulch found that healthy aquatic communities were present in all
five study sites (GEI Consultants, Inc. [GEI], April 2013). Habitat
assessment data indicate that the study sites appear to change little from
year to year with only minor shifts in habitat types and dominant
vegetation present. In 2012, spring runoff was significantly less than the
long-term average; however, spring runoff in 2011 was larger in
magnitude and longer in duration than the long-term average, which may
have caused some changes to the stream morphology. Overall habitat
characteristics were similar to previous years with minor relocations and
changes to the distribution of habitat units.

The benthic invertebrate communities were diverse and contained a
number of different invertebrate groups at relatively high abundances
(GEI, April 2013). In 2012, the number and abundance of invertebrates
was similar to prior years. All survey locations for which data were
available were rated as “excellent,” “very good” or “good” with respect to
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the macroinvertebrate communities. In addition, all the sites were rated as
“non-impaired” in comparison to the reference site (5Q-1).

The periphyton algae populations at most sites were “robust” and the
total number of taxa observed at all sites was generally within or close to
previously observed ranges (GEI, April 2013). The study sites were rated
“good” with respect to number of periphyton taxa. Some of the
population metrics indicated slight to minor organic enrichment and
sedimentation at all sites, except at the reference site (SQ-1), which had a
heavy siltation rating and minor enrichment rating that GEI attributed to a
rock slide above the site in 2011. The periphyton populations were
relatively similar between sites, and there were no distinct patterns in the
periphyton communities that indicate an impact associated with LAC
Minerals discharges.

All five study sites supported fish populations with brook trout the only
species captured (GEI, April 2013). The high number of individuals
captured at all sites indicates that populations are fairly robust. Fish
density and biomass varied between sites; however, this appeared to be a
function of stream size rather than the effects of mining operations.

Fish sampling was conducted at only one site (RB-1) in 2012, and brook
trout were the only species captured (GEI, April 2013). Relative weights of
the fish were slightly below the optimal range and there were fewer
numbers captured compared with previous years. However, length
frequency histograms indicate that reproduction occurred successfully in
2012 and that there have been no periodic reproduction failures at this site
in the last several years.

Past Impacts to Cleopatra Creek from Mining Activities

Impacts to the aquatic biota in Cleopatra Creek occurred beginning in July
1992 as a result of ARD generated from the Richmond Hill Open Pit Mine
and Waste Rock Facility. The ARD flowed down Spruce Gulch and into
Cleopatra Creek, impacting the aquatic biota in Cleopatra Creek below its
confluence with Spruce Gulch. The impacts included the reduction
and/or displacement of the brook trout population in 1992 and 1993. The
brook trout population began to substantially recover in 1994 and has
since returned to healthy levels. According to a recent study by GEI
entitled “Technical Memorandum, Richmond Hill Baseline Comparison,”
the aquatic communities in Cleopatra Creek are now as healthy as, or
healthier than they were in the baseline years of 1985 and 1986. The
Technical Memorandum is included as Appendix G of the Petition.

Aquatic biological monitoring was performed in 2014 and the results of
this survey and previous benthic invertebrate, periphyton, and fish
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3.1.3

population data indicate that there are no long-term impacts on the
aquatic biota from past mining activities. The aquatic biological
monitoring will continue to be conducted during the postclosure period as
described in the Postclosure Plan.

Vegetative Cover

In 2008, LAC Minerals retained Cedar Creek Associates, Inc. (Cedar
Creek) to evaluate eleven revegetated areas of the Richmond Hill Mine
Site with respect to bond release criteria (Cedar Creek, March 2009). A
copy of the Cedar Creek report is provided in Appendix B. The
revegetation requirements were developed in the Reclamation Success
Monitoring Plan in accordance with the requirements of SMPs 445 and 460
and the Permit Amendment (LAC Minerals, June 1997). In addition and as
approved by DENR, revision to the final revegetation mixture and the
monitoring frequency were approved in Technical Revision No. 41 and
Technical Revision No. 51, respectively. Under Technical Revision No. 66,
which was approved by the DENR in 2014, the annual reclamation success
monitoring is no longer performed. The last monitoring was conducted in
2013. The criteria established for revegetation success include:

e Achievement of at least 40 percent total live ground cover by
grasses, legumes, and forbs;

e Adequate understory to control erosion;
e Control of noxious weeds;

e Establishment of vegetative cover that is permanent and self-
generating;

e Pit Impoundment and Leach Pads are to be free of deep-rooting
vegetation that could impair the clay caps;

e Vegetation composition (i.e., cover, density, and diversity) shall be
appropriate for post-mining land use of wildlife habitat; and

e Surviving vegetative species composition is capable of supporting
wildlife species identified in the Reclamation Success Monitoring
Plan.

The revegetated cover of the eleven reclaimed areas evaluated by Cedar
Creek ranged from 51.0 to 79.5 percent, which exceeds the performance
release criteria of 40 percent (Cedar Creek, March 2009). Diverse plant

communities are emerging as documented by the 85 vascular plant taxa
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observed during the 2008 revegetation performance release evaluation. Of
the 85 taxa identified, 26 are grasses or grass-like, 45 are forbs, and 14 are
shrubs, sub-shrubs or trees. Cedar Creek reported that overall, the
revegetated areas exhibited excellent topographic diversity with multiple
aspects and slope angles, and that ground cover will preclude significant
erosion. During the 2008 evaluation, eight noxious weeds species were
observed across the mine site. Only 0.13% of the total ground cover was
noxious weeds, which is well below “infestation” levels (i.e., ground cover
values of 10 to 20 percent or greater).

In summary, Cedar Creek (March 2009) stated that the Richmond Hill
Mine Site exhibits more than adequate ground cover, species diversity and
woody plant density for post-mining land use of wildlife habitat. In
addition, both the number and amounts of the various species present
suggests strongly that Richmond Hill has been very successful in
“jumping” past the early weedy phase of succession into early to mid-
serial stage, which should continue to advance along the successional
continuum under proper post-mining management.

Bar XX Environmental Service, LLC (Bar XX) has conducted reclamation
revegetation success monitoring annually at the Richmond Hill Mine. The
results of these revegetation surveys are described in the annual
monitoring reports (Bar XX, 2009, 2010, 2011, 2012 and 2013).

In the 2013 monitoring report, Bar XX included information from the
entire suite of revegetation surveys with respect to bond release criteria
and compared the results of the 2013 surveys with the 2008 bond release
evaluation by Cedar Creek (Bar XX, 2013). The 2013 survey included
monitoring of herbaceous vegetation cover on the Pit Impoundment, leach
pads, Spruce Gulch, V-Notch Area, Crusher Area, Limestone Quarry and
Turnaround Area. Shrub data were collected from Spruce Gulch,
Limestone Quarries #1 and #2, V-Notch Area, Crusher Area, and laydown
yard. Tree survival data were collected from the tree spades in Spruce
Gulch, V-Notch Area and Limestone Quarry #2. A copy of the 2013 Bar
XX report is provided in Appendix C.

The monitoring results did not reveal any significant changes in
herbaceous vegetation cover from 2008 to 2013 (Bar XX, 2013). In 2013, live
cover significantly exceeded the 40 percent live cover reclamation criteria
at 63 to 77 percent, and no impact to stability effects was noted.

Survival of containerized woody plant transplants in Spruce Gulch was 52
percent in 2013 (Bar XX, 2013). In other areas of the mine, the survival rate
was approximately 11 percent, which was lower than previous years.
Much of this reduction is considered to be due to past invasive weed
spraying. The overall average survival rate was 36 percent.
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Past weed spraying efforts have adversely impacted shrubs from seed
macroplots in the Spruce Gulch area (Bar XX, 2013). However, in 2013
most of the macroplots did have a few shrubs or trees. The shrub transects
have a densities ranging from 581 to 2541 shrubs per acre in 2013, which
were somewhat lower than in previous years partially due to noxious
weed spraying.

Bar XX (2013) reported the survival percentage for the combined number
of live tree spades from the tree farm and undisturbed areas in three areas:
Spruce Gulch, V-Notch and the Limestone Quarry. The survival
percentages were, respectively, 67, 27 and 73 percent. The understory
plants were reported to be unchanged.

Noxious weed control has significantly slowed the growth of invasive
weeds (Bar XX, 2013). However, patches of St. John’s Wort, Tansy, Canada
thistle and Spotted Knapweed continue to be present and indicate the
need for continued weed control to keep these invasive weeds in check.

Shrub and Tree Management in Pit Impoundment and Leach Pad Areas

LAC Minerals has an active shrub and tree management/eradication
program for the Pit Inpoundment, and Leach Pads 1, 2 and 3 to prevent
deep-rooting vegetation from impairing the multi-layer caps constructed
on these areas. During the 2008 evaluation, no prominent shrub or tree
patches were observed in the capped areas of the Pit Impoundment or
Leach Pads 1, 2 or 3 (Cedar Creek, March 2009). LAC Minerals continues
to spray these areas to eradicate shrub and tree growth, and annual
inspections have been conducted by DENR and reported in the Annual
Environmental Audit and Final Inspection Reports. These inspections
have shown that the spraying program has been effective in controlling
shrub and tree growth on the Pit Impoundment, and on Leach Pads 1, 2
and 3 (DENR, December 2013).

Wildlife Species Benefiting from Revegetation

The Reclamation Success Monitoring Plan (LAC Minerals, June 1997)
identifies the following wildlife species as benefiting from the
reclamation:

o  White-tailed Deer;
e Mule Deer;
e Least chipmunk;

e Squirrels;
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3.2

3.2.1

e Song Birds;

e Wild Turkey;
e Raptors; and
e Insects.

The relatively small reclaimed areas within a larger forested area create
islands of different vegetation that are used by all species native to the
environment. This includes game and non-game species. The
predominant benefactors of these islands are game species, such as white-
tailed and mule deer that graze and browse in these reclaimed areas. Non-
game species that benefit from this reclamation include songbirds
acclimated to grassy sites that feed on insects that occupy the grassy areas.
Raptors, such as red-tailed hawks, can also benefit from an open canopy
when searching for prey.

Wildlife use in the mine permit area has been documented through annual
deer pellet counts on the vegetation monitoring transects, and periodic
game bird, raptor and breeding bird surveys (Section 3.1.1). Deer pellet
counts conducted from 1996 through 2000 demonstrated active use of the
mine property by white-tailed deer and mule deer. Game bird, raptor and
breeding bird surveys have shown an increase in the number of species
and greater number of birds since reclamation began. These surveys
indicate that the vegetative cover is capable of supporting wildlife species
identified in the Reclamation Success Monitoring Plan (LAC Minerals,
June 1997).

SPECIFIC RECLAMATION AND RELEASE CRITERIA
Grading

SDCL 45-6B-37 requires that grading be completed in a manner
appropriate for the final land use. ARSD 74:29:07:03 requires that grading,
backfilling or other topographic reconstruction be completed as approved
in the Reclamation Plan so as to achieve visually and functionally
compatible contours. Factors considered in assessing the need to backfill
are based on public safety and welfare, the economic or physical
feasibility of backfilling, surface and mineral ownership, pollution
potential, land use and mineral resource values.

Regulation ARSD 74:29:07:04 also requires that reclaimed slopes be
structurally stable and that the final grades of fill slopes be less than the
angle of repose. Grading, backfilling and topographic reconstruction must
be completed in a manner that controls erosion and sedimentation in
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order to be protective of land outside the affected area and original
drainage must be preserved where possible. Highwalls, if they exist in the
backfilled areas, must be stabilized.

Pit Impoundment and Spruce Gulch

The Richmond Hill Mine pit was mined from December 1988 through
October 1993. During mining operations, approximately 3.75 million tons
of waste rock from the mine pit was placed in the upper reaches of Spruce
Gulch. In July 1992, ARD was detected in the toe of the waste rock
backfill, and in February 1994, a Permit Amendment was approved to
return the waste rock to the mine pit and to cap the waste rock with a
multi-layer protective cover. The backfilled mine pit was subsequently
named the Pit Inpoundment.

Approximately 2.7 million tons of potential acid generating waste rock
from Spruce Gulch and 727,000 tons of sulfidic spent ore from Leach Pad 3
were placed and capped in the former Richmond Hill Mine pit. The
backfill was constructed in 3-foot lifts and contoured at 2.5H:1V and
3H:1V slopes. A multi-layer capping system was placed over the waste
rock, which consists of a 0.5-foot crushed limestone buffer, 1.5-foot
bentonite clay amended soil, 4.5-foot thermal protection layer and 0.5-foot
of topsoil. Non-reactive waste rock from the former Spruce Gulch Waste
Rock Facility was segregated and used for construction of the capping
system. Relocation of the potential acid generating rock into the Pit
Impoundment was completed in September 1995. The capped area was
seeded with a mixture consisting of grasses and legumes that was
specifically formulated to provide stability while preventing penetration
of the clay liner system by deep-rooting plants (e.g., trees and shrubs).

Waste rock in Spruce Gulch was removed to uncover natural soil along
the original topographic contour of the gulch. Natural drainage channels
in Spruce Gulch were reconstructed after removal of the waste rock and,
where necessary, were stabilized with non-acid generating materials in
accordance with the requirements of the Permit Amendment. The exposed
natural soils were amended with limestone to neutralize acidification
from the waste rock by disking in limestone to a depth of approximately 6
inches. The area was topsoiled and revegetated in accordance with the
requirements of SMP 445, the Permit Amendment and Technical Revision
No. 41 (Section 3.2.3).

The grading and topographic reconstruction in Spruce Gulch was
completed in a manner that controls erosion and sedimentation and is
protective of land outside the affected area. Therefore, the grading in the
Spruce Gulch area meets the regulatory release criteria.
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Heap Leach Pads

Three heap leach pads, designated Leach Pads 1, 2 and 3, were
constructed to process ore from the Richmond Hill Mine pit. Leach Pad 1
was constructed in 1988. Leach Pad 2 was constructed in 1989 and
connected to Leach Pad 1 to form a single pad. Lastly, Leach Pad 3 was
constructed in 1990. The ore was crushed to %-inch minus and placed on
the pads in 20-foot lifts. Approximately 5.24 million tons of ore were
placed on the pads.

Upon cessation of gold refining operations, LAC Minerals began
reclaiming the leach pads in accordance with the Permit Amendment and
the Heap Leach Pad Cover and Reclamation Design (Golder Associates Inc.
[Golder], May 1996). Leach Pads 1 and 2 were neutralized using hydrogen
peroxide. A portion of the neutralized spent ore from Leach Pads 1 and 2
was used in the construction of the bentonite amended soil liner for the
leach pad caps as approved in the Permit Amendment.

During mining operations, sulfide-bearing ore with a high potential to
produce ARD was placed in the upper three lifts of Leach Pad 3.
Approximately 727,000 tons of this material was removed and placed in
the Pit Impoundment and capped with the waste rock from Spruce Gulch.
The spent ore remaining in Leach Pad 3 was amended with limestone to
mitigate the potential to produce ARD.

All three leach pads were covered with a multi-layer capping system
consisting of a 1.0-foot bentonite clay amended soil, 4-foot thermal
protection layer of material excavated from the V-Notch Area and 6 inches
of topsoil. The leach pad caps were graded to 3H:1V slopes and
revegetated in accordance with the requirements of the Permit
Amendment and Technical Revision No. 41 (Section 3.2.3). Construction
of the leach pad caps was completed in October 1997.

The construction, grading and revegetation of the leach pads has been
completed in a manner that controls erosion and sedimentation, is
protective of land outside the affected area and, therefore, meets the
regulatory release criteria.

V-Notch Area

The V-Notch Area was developed in 1996 under Technical Revision No.
39 as part of the Leach Pad Closure Plan to allow drainage away from the
inlets to the under drain of Leach Pad 3 (LAC Minerals, 2002). In addition,
excavated material was used in construction of the thermal layer of the
leach pad capping system. During excavation of the V-Notch Area, most
of the V-Notch Area was under-excavated to avoid encountering sulfidic
rock. However, potential acid-generating rock was discovered near the
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outlet structure, and as a result, this area was over-excavated and
amended with limestone to mitigate the potential to generate ARD.

Upon completing construction of the leach pad capping system in 1997,
the V-Notch Area was graded at shallow slopes to drain storm water to
the southwest. The area was topsoiled and revegetated in accordance with
the requirements of the Permit Amendment, and Technical Revision No.
41 (Section 3.2.3).

An area downgradient of the V-Notch was washed out in July 1997, but
was repaired and modified in 1998. The area has since remained stable
during major precipitation events and no additional grading is needed in
this area.

The grading and revegetation of the V-Notch Area has been completed in
a manner that controls erosion and sedimentation, is protective of land
outside the affected area and, therefore, meets the regulatory release
criteria.

Limestone Quarries

Limestone was mined from two areas as a material source to mitigate the
ARD in Spruce Gulch and Leach Pad 3. Limestone Quarry 1 was
developed in 1993 under Technical Revision No. 26. Since this quarry area
was outside the existing permitted mine boundary, a second mine permit
application was submitted, and DENR issued SMP 460 to LAC Minerals.
In 1994, Pleistocene and Pliocene fossils were uncovered along the eastern
edges of the quarry requiring expansion of the quarry to the west. Under
Technical Revision No. 40, the DENR approved revisions to the
Reclamation Plan for the Limestone Quarry to allow for future excavation
and study of the paleontological fossils and a permanent access road.

The total permitted acreage for the SMP 460 Limestone Quarry 1 is 21.1
acres. The total affected acreage of Limestone Quarry 1 is 5.79 acres under
SMP 445 and 3.66 acres under SMP 460. Limestone was mined from the
quarry from 1993 to 1995, and upon cessation of mining, the floor and
benches of the quarry were topsoiled and revegetated in accordance with
the requirements of the Permit Amendment, SMP 460 and Technical
Revision No. 41, as described in Section 3.2.3.

Limestone was also mined from Limestone Quarry 2 under SMP 445,
which was subsequently used as the location of the original Sludge Basin
(Section 3.2.23). The original Sludge Basin will be closed and regraded as
described in Technical Revision No. 32 and the Updated Reclamation
Plan.
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Turnaround Area

The Turnaround Area was originally permitted under SMP 445 as a
second open pit in which the waste material would be backfilled into the
Richmond Hill Mine Pit, but mining was never conducted in this area. In
1988, a six acre area was cleared and topsoil was removed to provide
construction material for Leach Pad 1 and the process ponds. A temporary
crusher was set up and material was mined and crushed, hauling the
material to the leach pad area.

In 1991 the Turnaround Area was re-graded, top soiled and revegetated.
The grading and revegetation of this area has been completed in a manner
that controls erosion and sedimentation, is protective of land outside the
affected area and, therefore, meets the regulatory release criteria.

Land Application Area

In 1988, DENR approved GWD 4-88 to apply treated process solution to
land via spray irrigation. Spray irrigation was conducted on a 19.6-acre
area northeast of the Storm Water Pond to actively manage water balance
inventories intermittently through 1994. The permit required installing
and monitoring lysimeter/tensiometer stations in this area to document
the movement and occurrence of constituents through the vadose zone.

Following cessation of land application activities, LAC Minerals removed
the lysimeter/tensiometer stations and submitted a closure plan prepared
by an independent consultant to DENR for review and approval. The
closure plan documented that the permitted loading limits were never
exceeded and that no significant impacts resulted from the activity. In
October 2000, DENR terminated the permit and dismissed any further
monitoring for the area (DENR, October 2000).

The Land Application Area has a well-established vegetative cover, as
was necessary for proper land application operations, and no grading or
additional reclamation of this area is required.

Richmond Hill Access Road

The Richmond Hill Access road was constructed in 1988. The road started
at the north end of Trojan and followed the route of Forest Service Road
220 to the main entrance of the Richmond Hill Mine. The cut and fill areas
were top soiled and revegetated during the construction phase in
accordance with the reclamation plan. Future reclamation of the haul road
would consist of leaving the road in the existing location to provide long-
term homeowner access to the area (including to the north of the mine
permit boundary).
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3.2.3

Administration, Maintenance, and Crusher Area

The Administration Area, Maintenance Area and Crusher Area were
constructed in 1988 as support facilities for the mine. In 1995 after
construction of the Pit Impoundment, the crusher and contractor shop
building in the maintenance area were removed. The Administration
Building was removed in 2003 and the septic system was pumped out and
sealed in accordance with county regulations. Overhead power lines and
underground telephone lines servicing the administrative and
maintenance buildings were also dismantled and removed.

The Administration Area and Crusher Area were regraded, top soiled and
revegetated. These grading and revegetation of these areas has been
completed in a manner that controls erosion and sedimentation, is
protective of land outside the affected area and, therefore, meets the
regulatory release criteria.

The Maintenance Building remains intact and is presently in use. The Geo
Building was relocated in 1996 and will remain in its current location.
These buildings will be used during the postclosure period to support
general maintenance and waste water management activities. Final
reclamation of these areas including building demolition, grading, top
soiling and revegetation will be completed upon completion of water
management at the end of the postclosure period.

Disposal of Refuse

According to LAC Minerals representatives, LAC Minerals and its
predecessors did not dispose of refuse on site during mining and
reclamation operations. All solid waste including trash, debris, building
demolition waste and rubble were transported off-site, and disposed at
permitted facilities in accordance with all local, state and federal
regulations.

Revegetation

South Dakota mine land reclamation statute SDCL 45-6B-39 requires
revegetation under an approved Reclamation Plan in a manner that
establishes a diverse, effective and long-lasting vegetative cover that is
capable of self-regeneration and at least equal in extent of cover of the
natural vegetation of the surrounding area. South Dakota mine land
reclamation regulations (ARSD 74:29:07:06) also establish requirements for
vegetative species composition including appropriateness for the post-
mining land use and allow operators to develop, in conjunction with the
SDGFP and local conservation district, procedures to determine post-
reclamation success.
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Revegetation of affected areas was initiated in 1989 pursuant to the
requirements of SMP 445, the Permit Amendment and SMP 460. In July
1996, the revegetation seed mixture was modified in Technical Revision
No. 41 to improve the survival success rate by field fitting the plants in
environments similar to their natural occurrence. Under Technical
Revision No. 41, six habitat zones were identified as Spruce, Birch,
Transition, Bur Oak/ Aspen, Open and Ponderosa. All six habitat zones
were initially seeded with the Richmond Hill grass mixture, and then
planted with habitat zone-specific shrub and tree mixtures, with the
exception of the Pit Impoundment and Leach Pads 1, 2 and 3. The
revegetation areas were primarily drill-seeded except for steep slopes and
rocky areas, which were seeded using hydromulch and tackifier.
Containerized shrubs were planted in Spruce Gulch, Crusher Area, the V-
Notch Area and the Limestone Quarry. In addition, trees were
transplanted with a tree spade from undisturbed areas as follows:

* 64 tree spade transplants of Black Hills spruce, aspen, serviceberry,
ponderosa pine, juniper, chokecherry, paper birch and bur oak
placed in Spruce Gulch;

e 21 tree spade transplants of Black Hills spruce from the “tree farm”

placed in the Spruce Gulch drainage;

e 26 tree spade transplants of aspen, serviceberry, paper birch, bur
oak and ponderosa pine placed in the V-Notch Area; and

e 26 tree spade transplants of aspen and paper birch placed in the
Limestone Quarry.

The site-specific performance release criteria established in the approved
Reclamation Plan, the Permit Amendment and technical revisions require

the reclaimed areas to meet the following criteria:

e Achievement of at least forty 40 percent total live ground cover by
grasses, legumes, and forbs;

e Adequate understory to control erosion;
e Control of noxious weeds;

e Establishment of vegetative cover that is permanent and self-
generating;

e Pit Impoundment and leach pads are to be free of deep-rooting
vegetation that could impair the clay caps;
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¢ Vegetation composition (i.e., cover, density, and diversity) shall be
appropriate for post-mining land use of wildlife habitat; and

* Surviving vegetative species composition is capable of supporting
wildlife species identified in the Reclamation Success Monitoring
Plan (LAC Minerals, June 1997).

Revegetation Monitoring and Final Results

To document revegetation success, LAC Minerals has conducted periodic
monitoring of revegetated areas from 1997 to 2013. Over this 16-year
period, representative monitoring transects were established in the
various reclaimed areas using the point intercept method to assess
herbaceous and tree/shrub revegetation success. DENR has also
conducted annual reclamation inspections, and observed tree and shrub
planting success in the revegetated areas. Under Technical Revision No.
66, which was approved by the DENR in 2014, the annual reclamation
inspections are no longer performed. The last inspections were conducted
in 2013.

In 2008, Cedar Creek evaluated the vegetative cover in eleven revegetated
areas to document success with regard to the reclamation performance
release criteria (Cedar Creek, March 2009). The report summarizes by
affected area the year reseeding was completed, seeding methodology,
seed mix used and reclaimed acreage (Tables 2 and 3, Cedar Creek, March
2009).

As part of their study, Cedar Creek conducted systematic field sampling
using the point intercept method with state-of-the-art laser
instrumentation (Cedar Creek, March 2009). A total of 2,000 intercepts
were recorded along 20 systematically spaced transects placed in an
unbiased manner in each of the eleven revegetated areas to document the
composition of ground cover with perennial and annual grasses, forbs,
rock and litter. Woody plant density (trees and shrubs) were estimated
through 20 co-located belt transects per area and 40 belt transects placed
in 22 prominent shrub/ tree patches. Diversity was evaluated from the
compendium of species identified during the point intersect sampling and
population counts.

The 2008 data collected indicate that the site-wide live vegetative cover
exceeded the 40 percent performance release criteria and ranged from 51.0
to 79.5 percent (Cedar Creek, March 2009). In addition, litter cover ranged
from 14.65 to 29.60 percent; rock cover ranged from 0.90 to 9.95 percent;
and bare ground ranged from 0.00 to 3.90 percent. Herbaceous
communities (grasslands) dominated the vegetative cover, and woodland
and shrub-land communities were evolving on approximately 14 percent
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of the revegetated landscape. It was determined that diversity was
excellent with 85 plant taxa observed, of which 26 were grasses or grass-
like, 45 were forbs and 14 were shrubs, sub-shrubs or trees. Vegetation
was growing on various topographical surfaces with multiple aspects and
slope angles creating visual diversity in the landscape. In addition, the
woody plant density in the eleven revegetation areas ranged from 4 to
1,163 young and mature plants per acre, and in the 22 prominent
shrub/tree patches, the woody plant density ranged from 144 to 6,330
shrubs and trees per acre.

During the 2008 evaluation, eight noxious weeds species were observed
across the mine site (Cedar Creek, March 2009). However, noxious weeds
contributed only 0.13% of total cover which is very much less than
“infestation” levels (i.e., ground cover values 10% to 20% or greater), and
Cedar Creek noted that the weed control efforts have been very
successful.

LAC Minerals has an active shrub and tree management program for the
Pit Impoundment, and Leach Pads 1, 2 and 3 to prevent deep-rooting
vegetation from impairing the multi-layer caps constructed on these areas.
During the 2008 evaluation, no prominent shrub or tree patches were
observed in the cap areas of the Pit Inpoundment or Leach Pads 1, 2 or 3,
and the active management program was evidenced through observation
of several herbicide-sprayed, dead buckbrush individuals (Cedar Creek,
2009). (Note that Map 14 of the Cedar Creek (2009) report appears to show
pine habitat zones on two small sections of the Pit Inpoundment, which
are actually pine habitat zones adjacent to the Pit Impoundment cover).

No trees were transplanted or grafted in SMP 460 as required under
Reclamation Condition #6 of the mine permit. This area was originally
planned to be mined as a source of clay for the Pit Impoundment cap, but
another source of clay was used for the cover material. Because of the
smaller footprint of mining in this area, no transplanting or grafting of
trees was needed during reclamation.

As stated above, Bar XX has conducted reclamation revegetation success
monitoring annually at the Richmond Hill Mine (Bar XX, 2009, 2010, 2011,
2012 and 2013). The 2013 survey included information from the entire
suite of revegetation surveys with respect to bond release criteria and
compared the results of the 2013 surveys with the 2008 bond release
evaluation by Cedar Creek.

The monitoring results did not reveal any significant changes in
herbaceous cover from 2008 to 2013 (Bar XX, 2013). In 2013, live cover
significantly exceeded the 40 percent live cover reclamation criteria at 63
to 77 percent, and no impact to stability effects was noted.
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Survival of containerized woody plant transplants in Spruce Gulch was 52
percent in 2013. In other areas of the mine, the survival rate was
approximately 11 percent. Most of the macroplots also did have a few
shrubs or trees. The survival percentage for the combined number of live
tree spades from the tree farm and undisturbed areas in Spruce Gulch, V-
Notch Area and the Limestone Quarry were, respectively, 67, 27 and 73
percent. Noxious weed control has also significantly slowed the growth of
invasive weeds.

In summary, the revegetation monitoring at the Richmond Hill Mine site
exhibits more than adequate ground cover, species diversity, and woody
plant density for post-mining land use of wildlife habitat.

Slides, Subsidence or Damage Control

South Dakota statute SDCL 45-6B-42 requires protecting areas outside the
affected land from slides, subsidence or damage occurring during the
mining and reclamation. Reclamation in accordance with the statute
includes reduction of highwalls to a slope not greater than the angle of
repose unless doing so would be more detrimental than preserving the
highwall. In accordance with the state statute, where highwall reduction is
not practical, adequate fencing is necessary. SMP 445 General Condition
No. 5 requires fencing and warning signs around highwall areas to
prevent hazards to the public. The location of fencing around the highwall
areas of the Pit Impoundment and other areas of the Richmond Hill Mine
is shown in Figure 6.

Highwalls

Two highwalls remain along the northwestern and southwestern
perimeter of the former Richmond Hill Mine pit. The highwalls were
designed and constructed with stability considerations for mining
operations. Highwall stability was further mitigated with the construction
of the Pit Impoundment and subsequent capping, grading and
revegetation. Stability has not been a reported concern in the highwalls in
DENR annual audit inspections (DENR, June 2013). The Pit Impoundment
has been partially backfilled as approved in the Permit Amendment. The
remaining highwalls are fenced or otherwise controlled by gated and
locked roads and rugged topography on LAC Minerals property.
Additionally, the natural topography, fencing (Figure 6) and warning
signs west of the highwalls is considered by LAC Minerals to be an
adequate deterrent in gaining access from Cleopatra Creek and entering
the highwall area.

A highwall remains along the eastern half of the Limestone Quarry, which
has a maximum height of approximately 70 feet. The quarry floor was
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3.2.8

revegetated. The highwall is fenced along it's perimeter with a warning
sign to limit access and warn of hazards. Under Technical Revision No. 40,
the DENR approved revisions to the Reclamation Plan for the Limestone
Quarry to allow for future excavation and study of the paleontological
fossils and a permanent access road.

Hydrologic Balance and Water Quality

SMP 445 Water Quality Condition No. 2, as modified through subsequent
technical revisions, requires Richmond Hill to monitor surface and
groundwater quality at and within the permitted mine boundary.
Groundwater and surface water sampling have been conducted at the
Richmond Hill Mine since 1988. Through time the monitoring needs
evolved and a revised monitoring program was approved in Technical
Revision No. 67. The revised program, implemented since October 2014,
requires monitoring at 30 locations of which 16 are surface water and
leach pad effluent locations (Figure 3) and 14 are groundwater locations
(Figure 7). The surface and groundwater monitoring program is
summarized in Tables 4a and 4b. A modified monitoring program will
continue during the postclosure period, and the monitoring locations,
analytical parameters and monitoring frequency are presented in the
Postclosure Plan.

LAC Minerals Richmond Hill Mine Annual Water Quality Report (LAC
Minerals, February 2013) summarizes several years of groundwater and
surface water monitoring data and water quality trends. The data are
summarized briefly herein.

Surface Water Monitoring Program

Storm water and other discharge from the permitted mine boundary is
primarily runoff and infiltration from the reclaimed areas including the
Pit Impoundment, Turnaround Area, Spruce Gulch, V-Notch Area,
Limestone Quarry, Leach Pads and former Process Area, treated runoff
and infiltration from Spruce Gulch and South Gulch, and treated effluent
from the Leach Pads. LAC Minerals is authorized to discharge treated
water and storm water from the permitted mine boundary to North
Gulch, West Gulch and Spruce Gulch, which are tributaries to Cleopatra
Creek, and Rubicon Gulch. Cleopatra Creek and Rubicon Gulch are
tributaries to Spearfish Creek.

Authorization to discharge is granted under SWD Permit No. SD-0026883
(valid through June 30, 2010) in compliance with ARSD 74:52:01 through
ARSD 74:52:11. LAC Minerals submitted a permit renewal on November
23, 2009 to the DENR Surface Water Quality Program and DENR'’s
response is pending. By complying with the SWD Permit requirements,
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LAC Minerals is minimizing impacts or the potential for impacts to
surface water quality as required by SDCL 45-6B-41, and ARSD
74:29:07:08 through ARSD 74:29:07:10.

The SWD Permit requires routine water quality monitoring and reporting
at four compliance points, routine and annual inspections and reporting,
aquatic biological monitoring and reporting of receiving streams, and
implementation of a current Storm Water Pollution Prevention Plan
(SWPPP). The water quality monitoring and SWPPP monitoring programs
will continue during the postclosure period as discussed in the
Postclosure Plan.

The four compliance points in the current SWD Permit are described
below:

e 001: Any flow in Spruce Gulch, below the reclaimed rock facility
and the confluence with South Gulch, and 10 yards upstream of the
confluence with Cleopatra Creek (Longitude 103° 51’30, Latitude
44° 22'30”);

e (002: Any flow in West Gulch, 10 yards upstream of the confluence
with Cleopatra Creek (Longitude 103° 5200”7, Latitude 44° 22'50”);

e (003: Any flow in North Gulch, 10 yards upstream of the confluence
with Cleopatra Creek (Longitude 103° 52'14”, Latitude 44° 23'07");
and

e (004: Any flow in Rubicon Gulch, below the storm
water/contingency pond (Longitude 103° 50'54”, Latitude 44°
24°07").

Per the existing permit, three types of storm water inspections are
required and include:

e A comprehensive site compliance evaluation at least once a year;
e Monthly inspections;

e Erosion and sediment control structures shall be inspected at least
twice per year;

* At least one inspection per year should be conducted while storm
water is discharging from the area; and
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e Inspect site within 24 hours of the end of a rain storm that is 2.0
inches or greater, or a rain or snowmelt event that causes surface
erosion.

The activities include inspecting storm water discharge areas for evidence
of, or the potential for, pollutants entering the drainage system to assess
whether existing drainage control structures are adequate and are
properly implemented or operating to reduce pollutant loadings.

Annual aquatic biological monitoring of Cleopatra Creek, Labrador Gulch
and Rubicon Gulch is conducted. The biological monitoring includes
additional water quality sampling and analysis, aquatic habitat, benthic
invertebrate population and periphytic algae surveys annually, and fish
population surveys every three years. In addition to the four surface water
compliance monitoring locations (Outfalls), surface water monitoring is
performed at ten other locations as shown on Figure 3.

Erosion and Sediment Control

LAC Minerals” SWD Permit incorporates a site-wide comprehensive
SWPPP to eliminate or minimize contact of storm water with materials or
activities that may result in pollution of runoff. Where contact cannot be
eliminated or reduced, the plan specifies how storm water will be
managed with Best Management Practices (BMPs) for erosion and
sediment control. The BMPs are identified in the SWPPP, which is
updated when changes in facility layout or activities occur at the mine that
could affect storm water quality.

The SWPPP identifies potential sources of pollutants that may be
contacted by storm water including outdoor areas where chemicals are
stored, staged or otherwise handled, and areas where erosion is likely to
occur. At this time, the majority of the affected acreage in the former mine
and Process Area has been reclaimed and vegetation is inhibiting erosion.
Equipment and materials are stored inside containment facilities or
buildings where possible to minimize potential contact with storm water.

Storm Water Best Management Practices

Run-on Protection: Control structures are constructed to direct storm
water away from various facilities so that the capacity of vessels and
secondary containment are maintained.

Runoff Controls: Storm water control structures including berms, ditches,
and retention ponds are constructed to control discharges. Sediment traps
are constructed to reduce sediment loading.
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Storm water BMPs for each drainage area are identified in the SWPPP and
shown in Figure 8. The BMPs include the following controls:

e Carbonate Road: five silt fence structures on the east and southeast
side of the road, one sediment pond and culvert on the south side
of the road, and one sediment pond and culvert on the north side of
the road;

e Spruce Gulch Area: four sediment pond structures and one
retention pond with gabion inlet structure and overflow channel;

e South Gulch Area: three silt fence structures and one collection
pond;

e Pit Impoundment: Area: In North Gulch, one gabion inlet pond
with culvert and outlet structure, two sediment pond structures,
and two silt fence structures; in West Gulch, two sediment pond
structures and two silt fence structures; and in south Pit
Impoundment, one drainage ditch and culvert structure;

e Haul Road Area: One sediment pond structure south of the road
before Spruce Gulch; one sediment pond structure north of the
road above Carbonate Road; one sediment structure west of the
road above Carbonate Road; two sediment ponds and six silt fence
structures north of the road above Chism Gulch; and

e Leach Pad and Former Process Area: One sediment pond and one
silt fence structure southeast of Leach Pad 1 and 2; riprap perimeter
channel around Leach Pad 1 and 2; one gabion pond structure near
water treatment plant with riprap at outlet structure; one sediment
pond west of the Barren Pond; two sediment pond structures below
Leach Pad 3; riprap perimeter channel around Leach Pad 3;
concrete slab structure northeast of Leach Pad 3 to Limestone
quarry; one sediment pond structure above and one sediment pond
below compliance point #004 in Rubicon Gulch; and three sediment
pond structures in the V-Notch area.

Seeding with approved seed mixes has resulted in effective and vigorous
growth of grasses, legumes and other species that provide sustainable
erosion control barriers on all formerly disturbed areas.

Erosion control as related to grading was described for each area of the
mine in Section 3.2.1. Other specific erosion and sediment control features
of the mine are summarized below. The erosion and sediment control
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features will remain in place during the postclosure period for future
sediment control.

Spruce Gulch

As discussed in Section 3.2.1, waste rock from the former Spruce Gulch
Waste Rock Facility was removed to uncover natural soil and the original
topographic contours of Spruce Gulch. The exposed natural soils were
amended with limestone to neutralize acidification from the acid-
generating waste rock by disking in the limestone to a depth of
approximately 6 inches. The area was topsoiled and reseeded with a
vegetative cover consisting of grasses, forbs and shrubs, to control erosion
and meet the post-mining land use requirements for wildlife habitat. An
unreclaimed portion of the haul road provides access to the treatment
ponds in Spruce Gulch, the south side of the Pit Impoundment and the
storm water retention pond in South Gulch.

Pit Impoundment

Backfill materials in the Pit Impoundment provide for stable slopes and
maintenance of the natural drainage systems of North Gulch, West Gulch
and South Gulch. As noted above, approximately 2.7 million tons of acid-
generating waste rock from Spruce Gulch and 727,000 tons of spent ore
from Leach Pad 3 were placed and capped in the former Richmond Hill
Mine pit. The backfill materials were constructed in 3-foot compacted lifts
and contoured at 2.5H:1V and 3H:1V slopes.

A multi-layer capping system was placed over the waste rock, which
consists of a 0.5-foot crushed limestone buffer, 1.5-foot bentonite clay
amended soil, 4.5-foot thermal protection layer and 0.5-foot of topsoil.
The cap area was seeded with a mixture consisting of grasses and
legumes that was specifically formulated to provide stability while
preventing penetration of the clay liner system by deep-rooting plants
(e.g., trees and shrubs). The backfill and multi-layer cap was constructed
to promote flow toward South Gulch, which contains a retention pond,
and small areas of the cap drain to North Gulch and West Gulch. A riprap
lined channel is constructed in South Gulch to direct storm water runoff
into the retention pond.

The area was revegetated with grasses and legumes. The remaining
highwalls of the pit do not contribute to erosion. A two-track trail
entering from the north side of the Pit Impoundment provides access to
North Gulch, West Gulch and the upper slopes of South Gulch.

Monitoring of the Pit Inpoundment is currently performed annually to
evaluate the performance of the cover. The monitoring includes visual and
settlement surveys, and periodic sampling and telemetric data collection
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from monitoring instruments, as described in the approved Monitoring
Plan (Schafer and Associates [Schafer] and Golder, 1995).

Visual monitoring of the backfill cap indicates that the surface of the cap is
in good condition with minimal erosion, and vegetation continues to
establish successfully (Tetra Tech, March 2013). Settlement surveys have
also shown that little to no settlement has occurred in the backfill material
since completion of construction of the facility in 1995.

Leach Pad Area

As noted above, 727,000 tons of spent ore from Leach Pad 3 were placed
and capped in the former Richmond Hill Mine pit. The remaining spent
ore from Leach Pad 3 was amended with approximately 300,000 tons of
limestone to reduce the potential to generate ARD, and a multi-layer
capping system was constructed over Leach Pads 1, 2 and 3 in 1997. The
capping system consists of a 1.0-foot bentonite clay amended soil, 4-foot
thermal protection layer of material excavated from the V-Notch Area,
and 6 inches of topsoil. In addition, the two inlets to the former under
drain system were capped and a riprap lined perimeter channel was
constructed around the leach pads to control storm water runoff. Run-on
is diverted to the southwest through the V-Notch Area.

The edges of the leach pad cap area were graded to 3H:1V slopes, and
seeded with a mixture consisting of grasses and legumes. The seed mix
was specifically formulated to provide stability while preventing
penetration of the clay liner system by deep-rooting plants (e.g., trees and
shrubs). Vegetative cover is sufficient to control erosion.

As summarized in the Technical Revision No. 52, settlement surveys are
conducted every five years beginning in 2005. Monitoring results show
that minimal settlement has occurred since 1997. Reported settlements
range from 0.00 to 0.05 feet demonstrating that sufficient compaction was
achieved during construction. The heap leach pad cap and cover
materials provide for stable slopes and maintenance of the natural
drainage system.

V-Notch Area

The V-Notch Area was developed in 1996 in conjunction with the Leach
Pad Closure Plan to provide drainage away from the inlets to the under
drain for Leach Pad 3 and to provide source material for the thermal layer
of the leach pad capping system (Golder, May 1966). Upon completion of
the leach pad capping system, the V-Notch Area was graded at shallow
slopes to drain storm water to the southwest. The area was topsoiled and
reseeded using the revegetation mixture approved in Technical Revision
No. 41. Vegetative cover at the V-Notch Area consisting of grasses, forbs,
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and shrubs is sufficient to control erosion. A trail provides access to the
area for inspection and monitoring of the erosion control structures.

An area downgradient of the V-Notch was washed out in July 1997, but
was repaired and modified in 1998. The area has since remained stable
during major precipitation events and no addition erosion control in this
area is needed.

Limestone Quarry

The Limestone Quarry was developed in 1993 to provide source material
for mitigation of acid-generating waste rock in Spruce Gulch. In 1994,
Pleistocene and Pliocene-era fossils were uncovered in the eastern edges
of the quarry (Paleontological Site), and the quarry was expanded to the
west under SMP 460 to leave the fossils undisturbed.

Upon completing the Spruce Gulch mitigation, the quarry was graded at
shallow slopes to drain storm water to the northeast. The area was
topsoiled and reseeded using the revegetation mixture approved in
Technical Revision No. 41. Vegetative cover consisting of grasses, forbs,
and shrubs is sufficient to control erosion. Pursuant to Technical Revision
No. 40, a two-track trail remains in place to provide permanent access to
the Paleontological Site. This trail also provides access to the area for
inspection and monitoring of the erosion control structures.

Turnaround Area

The Turnaround Area was originally permitted under SMP 445 as a
second open pit in which the waste material would be backfilled into the
Richmond Hill Mine Pit, but mining was never conducted in this area. In
1988, a six acre area was cleared and topsoil was removed to provide
construction material for Leach Pad 1 and the process ponds. A temporary
crusher was set up and material was mined and crushed, hauling the
material to the leach pad area. The area was re-graded, top soiled and
revegetated in 1991. The grading and vegetative cover, which consists of
grasses, forbs and shrubs, provides sustainable erosion control in this
formerly disturbed area.

Land Application Area

From 1988 through 1994, spray irrigation was intermittently conducted on
a 19.6-acre area northeast of the Storm Water Pond to actively manage
water balance inventories. The Land Application Area has a well-
established vegetative cover, as was necessary for proper land application
operations and which provides sustainable erosion control.

Richmond Hill Access Road
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3.2.10

The Richmond Hill Access road was constructed in 1988. The cut and fill
areas were top soiled and revegetated during the construction phase in
accordance with the reclamation plan. Future reclamation of the access
road would consist of leaving the road in the existing location to provide
long-term homeowner access to the area (including to the north of the
mine permit boundary).

Administration, Maintenance, and Crusher Area

The Administration Area, Maintenance Area and Crusher Area were
constructed in 1988 as support facilities for the mine. In 1995 after
construction of the Pit Impoundment, the crusher and contractor shop
building in the maintenance area were removed. The Administration
Building was removed in 2003 and the septic system was pumped out and
sealed in accordance with county regulations. Overhead power lines and
underground telephone lines servicing the administrative and
maintenance buildings were also dismantled and removed.

The Maintenance Building remains intact and is presently in use. The Geo
Building was relocated in 1996 and will remain in its current location.
These buildings will be used during the postclosure period to support
general maintenance and waste water management activities. Final
reclamation of these areas including building demolition, grading, top
soiling and revegetation will be completed upon completion of water
management at the end of the postclosure period.

The Administration Area and Crusher Area were regraded, top soiled and
revegetated with approved seed mixes that has resulted in effective and
vigorous growth of grasses, legumes and other species that provide
sustainable erosion control in these formerly disturbed areas.

Surface and Groundwater Release Criteria

SMP 445 and the Permit Amendment reclamation release criteria require
that the surface and groundwater quality within the permitted mine
boundary meet the South Dakota surface and groundwater quality
standards. The criteria also require LAC Minerals to develop a
Contingency Plan if a reclaimed facility begins to generate ARD and a
site-specific mitigation plan if ARD results in exceedances of water
quality standards. LAC Minerals is meeting all applicable surface water
quality standards at permitted compliance points and is meeting
groundwater quality standards with the exception of sulfate, metals and
pH in localized areas around the former Process Area, Pit Impoundment
and Spruce Gulch. LAC Minerals actively manages water quality in these
areas with two water management/ treatment systems.
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In April 2010, LAC Minerals completed a hydrologic and geochemical
modeling investigation of the Pit Impoundment area to assess the
potential long-term impacts to groundwater quality (ERM, April 2010).
As discussed in more detail herein, the investigation results show that
there is limited impact from the Pit Impoundment on bedrock
groundwater quality and no immediate mitigation measures are needed
other than continued monitoring of groundwater quality. In the South
Gulch area, the modeling indicated that an un-mined and undisturbed
portion of the Richmond Hill ore body may be contributing to the sulfate
in groundwater. The Postclosure Plan includes a monitoring schedule
and a Contingency Plan to conduct an additional assessment if water
quality monitoring indicates a change in groundwater quality conditions
that could result in potential impacts to surface water quality. An
additional $200,000 has been added to the Financial Assurance to
implement the contingency, if needed.

A more detailed summary of the surface and groundwater quality is
provided in the following sections.

3.2.11 Surface Water Quality

Surface water quality at the Richmond Hill Mine is summarized by
drainage and evaluated with regard to the former operations and
facilities at the mine. Tables 4a and 4b summarize the sampling and
analysis schedule. Figure 3 shows the major drainages and the surface
water sampling locations. Historical water quality graphs for selected
surface water sampling locations are included in Appendix F.

Spruce Gulch

Spruce Gulch is located to the east of the Pit Impoundment in the
southern portion of the mine permit area. During mining operations,
waste rock was placed in the upper reaches of Spruce Gulch. However,
ARD was detected at the toe of the waste rock backfill and in 1995 much
of the waste rock was returned to the mine pit. In addition, a French drain
and cutoff trench were constructed to collect flows from the former waste
rock facility for treatment in the Spruce Gulch Water Management Ponds
prior to discharge to Spruce Gulch.

Pursuant to the requirements of the SWD Permit, surface water quality is
monitored in Spruce Gulch at SWD Compliance Point #001 (Figure 3).
Since 1994, this location has been sampled at a minimum of once per
month. The monitoring results show that the water meets all permitted
numeric effluent limitations at this location (LAC Minerals, March 2014).
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In accordance with the requirements of the Hydrologic Monitoring Plan,
surface water quality is also monitored at two locations designated the
Waste Dump Toe and Retention Pond Below (Figure 3). The Waste Dump
Toe location monitors the effluent at the south end of the French drain
and the Retention Pond Below location monitors the effluent from the toe
of the Retention Pond.

Historical sulfidic waste rock disposal in the former Spruce Gulch Waste
Rock Facility impacted water quality at the Waste Dump Toe and
Retention Pond Below monitoring stations. However, the elevated
concentrations of sulfate and metals, and low pH at these two monitoring
stations have significantly improved and currently meet SWD Permit
limits (LAC Minerals, March 2014).

North Gulch, West Gulch and South Gulch (Pit Impoundment)

North Gulch, West Gulch and South Gulch lie north, west and south of
the Pit Impoundment, respectively. These three drainages receive surface
water runoff from the cap on the backfill.

Pursuant to the requirements of the SWD Permit, surface water quality is
monitored in West Gulch at SWD Compliance Point #002 and in North
Gulch at SWD Compliance Point #003 (Figure 3). From 1994 to 2014, these
locations have been sampled at a minimum of once per month. Beginning
in October 2014, the sampling frequency was reduced to quarterly under
Technical Revision No. 67. The monitoring results show that water at
these locations meets all permitted numeric effluent limitations and South
Dakota surface water quality standards (LAC Minerals, February 2013).

Cleopatra Creek

Cleopatra Creek is located south of the Pit Inpoundment and former
Spruce Gulch Waste Rock Facility, and receives flow from Spruce Gulch,
North Gulch and West Gulch. South Gulch also flows into Spruce Gulch.
Water quality is currently monitored at four surface water sample
locations designated OEA-1 (STR1), OEA-2, OEA-3 and OEA-3B (STR2)

(Figure 3).

In accordance with the requirements of the Hydrologic Monitoring Plan
and Technical Revision No. 67, the upper and lower locations (OEA-1 and
OEA-3B) are sampled monthly, while the remaining two locations are
sampled annually. Since completion of the Pit Impoundment and
reclamation of the former Spruce Gulch Waste Rock facility, monitoring
results show that water meets permitted numeric effluent limitations and
South Dakota surface water quality standards at all sampling locations
along Cleopatra Creek with the exception of the upstream site OEA-1. At
this location, lead exceeded the state water quality standard in 2008 and
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zinc exceeded the state water quality standard in 2009. These two
exceedances are attributed to the surface water flowing through naturally
occurring mineralized zones and not to Richmond Hill Mine activity
(LAC Minerals, February 2010). OEA-1 is the upstream monitoring site
for Cleopatra Creek at the Richmond Hill Mine; therefore, water quality
impacts at this site do not result from any activities or discharges from
the mine.

Rubicon Gulch (Leach Pad and Former Process Area)

Rubicon Gulch lies northwest of the Leach Pad and former Process Area
in the northern portion of the mine permit area. The Leach Pad and
former Process Area includes Leach Pads 1, 2 and 3, the water treatment
plant, Storm Water Pond, Pregnant Pond, Barren Pond (Sludge Disposal
Pond), Discharge Ponds, Limestone Quarry, V-Notch Area, original
Sludge Basin, the Maintenance Building Area, Geo Building, former
Crusher Area and former Administration Area.

Pursuant to the requirements of the SWD Permit, surface water quality is
monitored in Rubicon Gulch at SWD Compliance Point #004 (Figure 3).
Since 1994, this location has been sampled monthly. The monitoring
results show that water at this location is of consistently good quality and
meets all permitted numeric effluent limitations and South Dakota
surface water quality standards (LAC Minerals, February 2013).

In accordance with the requirements of the Hydrologic Monitoring Plan
and Technical Revision No. 67, surface water quality is also monitored
twice per year at one additional surface water location in the Leach Pad
and former Process Area designated S-5 (Figure 3). S-5 is located on
Rubicon Gulch approximately 2-mile downstream of SWD Compliance
Point #004. The monitoring results at S-5 show that water at this location
is of good quality and meets all South Dakota surface water quality
standards (LAC Minerals, February 2013).

Sulfidic waste rock from the Richmond Hill pit was used in the
construction of the French drain for Leach Pad 3. The water quality of the
effluent from the French drain, which is monitored at FD-1 and FD-2, was
impacted by the sulfidic waste rock. These impacts included high sulfate
and metals concentrations, and low pH. As part of the Leach Pad Closure
Plan, these drains were capped and the surface water flow was diverted to
the southwest, away from the inlets to the drains. Since completion of
these mitigation measures in 1996, water quality in FD-2 has significantly
improved with downward trends in the concentrations of sulfate and
metals, and stabilization of pH levels. Water quality at FD-2 currently
meets South Dakota groundwater quality standards, except for pH (LAC
Minerals, March, 2014). Water at FD-2 flows through SWD Compliance
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3.2.12

Point #004, and as noted above, water quality at SWD Compliance Point
#004 meets all permitted numeric effluent limitations and regulatory
standards.

FD-1 is situated at the toe of the western embankment of the Storm Water
Pond, and monitors effluent from the French drain below the Barren,
Pregnant and Storm Water ponds. In the past, monitoring at FD-1 has
occasionally shown elevated concentrations of sulfate and other
parameters in the effluent that may be due to leakage through the single
liner in the Storm Water Pond (LAC Minerals, March, 2014). In 1997, a
collection system was installed to capture the effluent from FD-1 and
pump it back to the Storm Water Pond on an as-needed basis. The
collection system was modified in 2013 to pump the effluent to the
Pregnant Pond.

Groundwater Quality

Groundwater quality at the Richmond Hill Mine is summarized by
drainage area and evaluated with regard to the former operations and
facilities within the mine. Tables 4a and 4b summarize the sampling and
analysis schedule. Figure 7 shows the major drainages and the
groundwater sampling locations. Historical water quality graphs for
selected groundwater sampling locations are included in Appendix F.

Spruce Gulch

The hydrology of Spruce Gulch consists of a shallow alluvial / colluvial
aquifer and a deeper bedrock aquifer. However, the alluvial/colluvial
aquifer is perched and not in communication with the bedrock aquifer,
which is situated approximately 165 feet below the ground surface. The
alluvial/colluvial aquifer varies from 5 to 20 feet in thickness with some
thicker areas located directly in drainage channels (LAC Minerals, March,
2014).

Groundwater quality in Spruce Gulch is assessed through a network of
four monitoring wells in the alluvial/colluvial aquifer that are sampled
quarterly in accordance with the Hydrologic Monitoring Plan. The Spruce
Gulch monitoring wells are designated MW-19, MW-20, MW-27 and
MW-28. MW-27 and MW-28 are located within the footprint of the former
Spruce Gulch Waste Rock Facility, and MW-19 and MW-20 are located
downgradient of the Retention Pond dam. In addition, water quality in
the bedrock aquifer is monitored in one well, MW-11, which is sampled
semi-annually.

Groundwater quality in the alluvial/colluvial aquifer in Spruce Gulch has
been impacted by the past disposal of sulfidic waste rock in the former
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Spruce Gulch Waste Rock Facility. These impacts have included elevated
concentrations of sulfate and metals, and low pH. However, groundwater
quality in Spruce Gulch currently meets South Dakota groundwater
quality standards, except for cadmium and pH in MW-28 and pH in MW-
27 (LAC Minerals, March, 2014).

North Gulch, West Gulch and South Gulch (Pit Impoundment)

The hydrogeology of the Pit Impoundment area and surrounding North
Gulch, West Gulch and South Gulch drainages is complex and described
in more detail in the 2012 Annual Water Quality Report (LAC Minerals,
March, 2014). Two main aquifers are present in this area, a shallow
alluvial/colluvial aquifer and a deeper bedrock aquifer. The deeper
bedrock aquifer is present beneath the entire area and is dominated by
fracture flow. In addition, groundwater elevations in monitoring wells
located within or near the drainages (i.e., MW-24, MW-25, MW-26 and
MW-30) vary directly with surface water hydrology, which indicates
rapid communication between the alluvial/colluvial and bedrock
aquifers in this area.

Groundwater quality in the North Gulch, West Gulch and South Gulch
drainages is assessed through a network of nine monitoring wells and
one spring location that are sampled quarterly or annually in accordance
with the Hydrologic Monitoring Plan (Figure 7). Water quality in the
alluvial/ colluvial aquifer is monitored in North Gulch in well MW-23; in
West Gulch in well MW-22; and in South Gulch in wells MW-17, MW-29
and the South Gulch spring. Water quality in the bedrock aquifer is
monitored in North Gulch in wells MW-9B and MW-24; in West Gulch in
wells MW-25 and MW-30, and in South Gulch in well MW-26.

Groundwater in the alluvial/ colluvial and bedrock aquifers in the area
immediately surrounding the Pit Impoundment has been impacted by
past mining activities and disposal of sulfidic waste rock and spent ore in
the pit. Impacts to the alluvial/colluvial aquifer are limited to South
Gulch. Impacts to the bedrock aquifer are limited to the upper portions of
the North Gulch, West Gulch and South Gulch drainages. These impacts
have included elevated concentrations of sulfate, metals and low pH.
However, groundwater quality in these drainages currently meets all
groundwater quality standards except for cadmium and pH in South
Gulch, and pH in West Gulch (LAC Minerals, March 2014).

The sulfate and metals concentrations in the South Gulch

alluvial/ colluvial monitoring wells MW-17, MW-29 and in the South
Gulch spring have shown significant improvement since completion of
construction of the Pit Impoundment in 1995, and currently meet South
Dakota groundwater quality standards for sulfate and metals, except for
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cadmium (LAC Minerals, March, 2014). The pH values in MW-17, MW-29
and the South Gulch spring have been stable or improving over the past
few years, but remain below South Dakota groundwater quality
standards.

The sulfate and metals concentrations in bedrock monitoring wells MW-
24 in North Gulch and MW-25 in West Gulch currently meet South
Dakota groundwater quality standards. The pH values in MW-24 and
MW-25 have been stable or improving over the past few years, but
remain below regulatory standards in MW-25 (LAC Minerals, March,
2014).

The sulfate concentrations in the South Gulch bedrock monitoring well
MW-26 have declined over the past couple of years, and are currently
below South Dakota groundwater quality standards (LAC Minerals,
March, 2014). Since 2006 there has been an increase in the groundwater
elevation in this well, and a corresponding increase in metals
concentrations and decline in pH values. In2013, regulatory standards for
cadmium and pH were exceeded in this well. MW-26 is completed in an
un-mined remnant of the Richmond Hill ore body and these water
quality impacts may be related to sulfide mineralization in this area
combined with the infiltration of surface water runoff that flows from the
Pit Impoundment capping system to the South Gulch drainage.

The groundwater quality in bedrock monitoring well MW-30 in West
Gulch is good and all parameters meet South Dakota groundwater
quality standards (LAC Minerals, March, 2014). There have been no
significant changes in water quality in this well since it was installed in
1995,

Rubicon Gulch (Leach Pad and Former Process Area)

The hydrology of the Leach Pad and former Process Area, which is
located at the uppermost reach of the Rubicon Gulch drainage, consists of
a shallow alluvial / weathered bedrock aquifer and a deeper bedrock
aquifer (LAC Minerals, March, 2014). However, the alluvial/ weathered
bedrock aquifer is perched and not in communication with the deeper
bedrock aquifer, which is situated approximately 140 to 300 feet below
the surface. The alluvial/weathered bedrock aquifer varies from 10 to 20
feet in thickness with some thicker areas located directly in drainage
channels.

Groundwater quality in the Leach Pad and former Process Area is
monitored in two wells that are sampled quarterly or semi-annually in
accordance with the Hydrologic Monitoring Plan and Technical Revision
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No. 67 (Figure 7). Water quality in the alluvial/ weathered bedrock
aquifer is monitored in wells MW-14 and LP3-MW.

The groundwater in the alluvial/ weathered bedrock aquifer has been
impacted in the former Process Area (LAC Minerals, March, 2014). These
impacts have included elevated concentrations of sulfate and metals, and
low pH. In addition, minor impacts to the pH in monitoring well MW-14
have occurred periodically since 2001.

LP3-MW monitors water quality in the alluvial/ weathered bedrock
aquifer downgradient of surface water monitoring location FD-2 (Section
3.2.11). The water quality in this monitoring well has been impacted by
the sulfidic waste rock used in the construction of the French drain for
Leach Pad 3. However, since completion of capping of the French drain in
1996, water quality in LP3-MW has significantly improved with
downward trends in the concentrations of sulfate and metals, and
stabilization of pH levels. Water quality at LP3-MW currently meets
South Dakota groundwater quality standards, except for pH (LAC
Minerals, March, 2014).

MW-14 monitors water quality in the alluvial /bedrock aquifer at the
head of Rubicon Gulch below the northwestern corner of the Storm Water
Pond. Since 2001, water quality in this well has periodically had pH
values slightly below South Dakota groundwater quality standards. pH
values in MW-14 were within regulatory standards in 2013 (LAC
Minerals, March, 2014).

32.13 Water Quality Summary

Surface water quality is monitored at four compliance points under the
SWD Permit, and at four locations along Cleopatra Creek, one location
along Rubicon Gulch, one location along Labrador Gulch, and at the toes
of the former Waste Rock Facility and Retention Pond in Spruce Gulch
under the Hydrologic Monitoring Plan and Technical Revision No. 67.
The monitoring results show that the surface water meets permitted
numeric effluent limitations and South Dakota surface water quality
standards at all sampling locations.

Groundwater quality is monitored at 14 locations under the Hydrologic
Monitoring Plan and Technical Revision No. 67. These locations include
13 monitoring wells and one spring. Historically, groundwater quality
was impacted by sulfate, metals and pH, but currently meets South
Dakota groundwater quality standards except for cadmium and pH.

Groundwater quality in the alluvial/colluvial aquifer in Spruce Gulch has
been impacted by the past disposal of sulfidic waste rock in the former
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Spruce Gulch Waste Rock Facility. However, water quality in the Spruce
Gulch monitoring wells currently meets South Dakota groundwater
quality standards, except for cadmium and pH.

Groundwater in the alluvial/colluvial aquifer and deeper bedrock aquifer
in the area immediately surrounding the Pit Impoundment has been
impacted by past mining activities, disposal of sulfidic waste rock and
spent ore in the pit, and minimal infiltration through the low
permeability impoundment cap although it has met or exceeded design
specifications. The impacts to the alluvial/colluvial aquifer are limited to
South Gulch and the impacts to the bedrock aquifer are limited to the
upper portions of the North Gulch, West Gulch and South Gulch
drainages. The sulfate and metals concentrations in the alluvial / colluvial
monitoring wells and spring in South Gulch have shown significant
improvement since completion of construction of the Pit Impoundment in
1995, and the pH values have been stable or improving over the past few
years. The water quality in the alluvial/colluvial aquifer in South Gulch
currently meets South Dakota groundwater quality standards, except for
cadmium and pH.

The groundwater in the alluvial / weathered bedrock aquifer has only
been impacted at only one location in the Leach Pad and former Process
Area. The water quality at this location has been impacted by the sulfidic
waste rock used in the construction of the French drain for Leach Pad 3.
After the French drain was capped, water quality at this location has
significantly improved and currently meets South Dakota groundwater
quality standards, except for pH.

In the past, the effluent at the toe of the western embankment of the
Storm Water Pond has occasionally shown elevated concentrations of
sulfate and other parameters (in FD-1) that may be due to leakage
through the liner in the pond. A collection system has been installed to
capture the effluent and pump it back to the Pregnant Pond on an as-
needed basis.

3.2.14 Water Management

Impacted groundwater in the former Process Area, Pit Impoundment and
Spruce Gulch is actively managed by two water management/ treatment
systems. These systems will continue to operate during the postclosure
period.

The Spruce Gulch Water Management Facility treats the storm water
runoff from the former Spruce Gulch Waste Rock Facility, and water that
is collected and piped from South Gulch (Figure 9). Caustic (sodium
hydroxide) is added to the Spruce Gulch pond to raise the pH of the
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water, allowing metals to precipitate. The resulting sludge would be
placed in the on-site approved Sludge Disposal Pond, approximately
once every twenty years or as needed. The treated water is then
discharged to Spruce Gulch and monitored at surface water discharge
compliance point 001.

The Process Area Water Management System treats water from the
reclaimed leach pads and Storm Water Pond. The collected water may be
treated in one of two ways before release to the permitted surface water
discharge compliance point 004 and Rubicon Gulch. Currently, treatment
may be completed under the following options:

1. Reverse osmosis (RO) with biological treatment utilizing molasses
and nutrients, and the use of the Pregnant Pond and Storm Water
Pond for staging and temporary storage. In this treatment option,
the water from the leach pads first flows into the Pregnant Pond,
then to the Storm Water Pond, and then to the water management
system for treatment. The flows entering the treatment plant are
initially filtered. Following the filtration, the flow is pumped to a
RO treatment unit. An antiscalent is added to the flow prior to it
entering the RO unit. The brine from the RO unit is sent to the
bioreactors for selenium removal. There are two anaerobic
bioreactors in series, followed by an aerobic unit and fine-bubble
water column. Molasses and nutrients are added as needed to
enhance the treatment in the anaerobic units. After treatment in the
anaerobic and aerobic units, the treated brine flow is sent to
polishing filters and either combined with RO permeate and
discharged to Rubicon Gulch (Outfall 004) or returned to the
Pregnant or Storm Water Pond for future treatment. This treatment
scenario is operated, as needed, on a seasonal basis.

2. Biological treatment without RO utilizing the Pregnant Pond and
Storm Water Pond as needed for staging and temporary storage.
LAC Minerals can operate the biological treatment system on a
seasonal or continuous basis.

3215 2010 Hydrologic and Geochemical Investigation

In 2010, LAC Minerals conducted a hydrogeologic study to determine the
potential source(s) of sulfate in the bedrock aquifer in the Pit
Impoundment area. A report summarizing the findings of this
investigation was submitted to DENR in April 2010 (ERM, April 2010)
and is included as Appendix E.

The investigation concluded that the primary source of the elevated
sulfate concentrations in the bedrock aquifer is probably drainage from
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the waste rock backfill in the Pit Impoundment. A secondary source of
sulfate may also be present in South Gulch within an un-mined remnant
of a mineralized zone that surrounded the Richmond Hill ore deposit.
The sulfate in the groundwater in this area is likely being leached from
the oxidized bedrock above the water table.

Geochemical model simulations performed for this evaluation indicate
that the sulfate concentrations have reached maximum levels in all of the
bedrock monitoring wells and at the South Gulch spring. The model
simulations indicate that sulfate concentrations are stable or declining
and will continue to decline over time and remain below the 500 mg/L
regulatory standard for sulfate in groundwater, except in MW-9B.
However, sulfate concentrations in MW-9B declined in 2011 and 2012,
and are currently below South Dakota groundwater quality standards
(LAC Minerals, February 2013).

Based on the results of the hydrogeologic study, and the limited impact of
the drainage from the backfill on bedrock groundwater quality in the Pit
Impoundment area, no immediate mitigation measures are needed other
than continued monitoring of groundwater quality. However, the
Postclosure Plan includes a Contingency Plan and $200,000 allowance to
conduct additional assessment if water quality monitoring indicates a
change in groundwater quality conditions that could result in potential
impacts to surface water quality.

3.2.16 Topsoil Placement

The South Dakota mine land reclamation statute SDCL 45-6B-40 states
that topsoil may be removed for the purposes of mining minerals as long
as it is retained in a manner that reduces the possibility of contamination
or spoilage. Additionally, South Dakota mine land reclamation regulation
ARSD 74:29:07:07 requires that topsoil management and placement be
completed in a timely manner so as to be suitable for sustaining
revegetation of the disturbed area.

To demonstrate that topsoil had been appropriately applied, all areas had
been revegetated, and no soil erosion problems exist in the reclaimed
areas for reclamation release, LAC Minerals and/or its predecessors have
conducted the following actions:

e During mining operations, topsoil was stockpiled in designated
areas marked with appropriate signage for subsequent reclamation
of disturbed acreage.
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* Following mining, the disturbed acreage was re-contoured and
ripped as necessary in preparation for topsoil placement. Acreage
requiring revegetation received approximately 6 inches of topsoil.

e During construction of the Pit Impoundment and leach pad caps,
inspections were conducted in accordance with the Construction
Quality Assurance Plan to ensure topsoil coverage met the design
criteria and revegetation requirements (Section 3.2.3).

e A SWPPP has been implemented to control storm water run-on and
runoff and reduce erosion. Constructed controls include berms,
ditches, retention ponds and sediment control structures that are
inspected semi-annually and maintained and repaired as necessary.
(Section 3.2.5).

e Revegetated areas have been monitored annually from 1997 to 2012
to track and document revegetation success and the absence of
significant erosion in accordance with the Reclamation Success
Monitoring Plan (LAC Minerals, June 1997). In 2008, Cedar Creek
evaluated eleven revegetated areas of the Richmond Hill Mine Site
with respect to bond release criteria (Cedar Creek, March 2009).
Overall, Cedar Creek concluded that the revegetated areas
exhibited excellent topographic diversity with multiple aspects and
slope angles, and ground cover is excellent and will preclude
potentially problematic erosion (Section 3.1.2).

¢ DENR has conducted annual audits and inspections of the
Richmond Hill Mine site in accordance with the requirements of
SMP 445, SMP 460 and the Permit Amendment. During the 2012
audit, DENR inspected Spruce Gulch and the South Toe Drain,
South Gulch, the Turnaround Area, the Pit Impoundment, Leach
Pads 1, 2 and 3, the former Process Area, the V-Notch Area, and the
original Sludge Basin area (DENR, June 2013). In the 2012 Annual
Environmental Audit and Inspection Report, DENR recommended
that pine trees, ceanothus and other deep-rooting vegetation
continue to be removed from the Pit Impoundment and Leach Pad
Area. DENR made no other observation regarding ongoing
reclamation progress and noted that LAC Minerals has done a very
good job of reclamation and site-wide environmental management.

Based upon the completed actions and findings of inspections and audits
as described above, the regulatory release criteria of South Dakota mine
land reclamation regulation ARSD 74:29:07:07, LAC Minerals has met the
topsoil management reclamation criteria.
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3.2.17

3.2.18

Surface Water Runoff Diversions, Intermittent and Perennial Streams

South Dakota mine land reclamation regulation ARSD 74:29:07:10 states
that permanent and temporary diversions of intermittent and perennial
streams on affected lands must be designed and constructed so as to have
stable vegetated banks to prevent erosion, maintain flows and maintain
surface water quality. LAC Minerals and its predecessors have not
constructed any temporary or permanent diversions of intermittent

and/ or perennial streams within the permitted mine boundary.

LAC Minerals maintains erosion and sediment control structures in
accordance with the SWPPP (Section 3.2.5). During the DENR 2012 annual
audit inspections, no issues, concerns, or failures regarding the permanent
sediment and erosion control structures were reported (DENR, June 2013).
The control structures were functioning as required, and no erosion or
sedimentation issues were identified.

Roads

Exploration Roads

Exploration roads were constructed around the Richmond Hill property
from 1986 to 1991 under Exploration Notice of Intent (EXNI) permits
issued by the DENR and the U.S. Forest Service. The exploration roads
and drill hole locations have been reclaimed, and all of the permits have
been closed out. The DENR has released LAC Minerals from further
reclamation liability for all EXNI permits (LAC Minerals, May 2005).

DENR conducted final closure inspections in 2010 of EXNI permits 180,
222,252, 278 and 320, and released LAC Minerals from further
reclamation liability and the reclamation bond on September 15, 2010.
(DENR, September 2010).

Richmond Hill Access Road

The Richmond Hill Access Road, the main access road to the mine site, is
reclaimed to a post-mining land use as a road to provide continued
homeowner area access (including to the north of the mine permit
boundary).

Haul Road

The Haul Road extending from the Pit Impoundment and Spruce Gulch
areas to the former Process Area consists of approximately 26 acres of
unreclaimed acreage. During early mine development, the Richmond Hill
Mine and Process Areas were accessed by the existing Carbonate Road
and the Spearfish Fire Trail. During active mining, the Haul Road segment
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extending between the mine and the Process Area was realigned to the
east of Carbonate Road.

The Haul Road within the mine permit boundary will remain in service to
provide access to the former Process Area water management systems and
water quality monitoring points during postclosure. At the end of water
management activities, the Haul Road will be reclaimed to its pre-mining
alignment along Carbonate Road or the road will be transferred to an
interested third party who will assume responsibility and liability for the
road.

If realigned, the existing Haul Road footprint will be reclaimed (graded
and revegetated). If transferred, the Haul Road will be reduced to a 26-
foot wide right-of-way. The associated costs for realignment and
reclamation activities are included in the Postclosure Plan.

Process Area and Mine Access Roads

The former Process Area road network through the northern portion of
the mine permit area provides access to the water treatment facility, Leach
Pads 1, 2 and 3, Storm Water Pond, Pregnant Pond, Barren Pond (Sludge
Disposal Pond), Discharge Ponds, original Sludge Basin, V-Notch Area
and former Crusher Area. Within this network, the Spearfish Fire Trail
Road and Carbonate Road are reclaimed as permanent roads. The other
access roads will remain in service until completion of water management
activities in postclosure, at which time the roads will be reclaimed. The
associated costs for realignment and reclamation activities are included in
the Postclosure Plan.

The roads within the Pit Impoundment and Spruce Gulch areas have been
ripped, topsoiled and seeded per ARSD 74:29:07:12 with the exception of
the roads needed to access the South Gulch retention pond and Spruce
Gulch Water Management Ponds. The roads will remain in service until
completion of water management activities in postclosure, at which time
the roads will be reclaimed. The associated costs for realignment and
reclamation activities are included in the Postclosure Plan.

Limestone Quarry Road

The Limestone Quarry Road extends from the former Administration
Building Area to the Limestone Quarry. Pursuant to Technical Revision
No. 40, this road is reclaimed as a road to provide continued future access
to the paleontological fossils on the quarry highwall (Section 3.2.4).

Request to Retain the Water Management Access Roads and Buildings

Concurrent with the submittal of this Petition, LAC Minerals is submitting
a request to retain the water management access roads and buildings
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3.2.19

(LAC Minerals, July 2014). This request is made in accordance with ARSD
74:29:07:12(10) and ARSD 74:29:07:13, which require reclaiming roads and
dismantling and removing buildings and structures unless it can be
demonstrated that these improvements will be consistent with the
approved-post-mining land use for areas not dedicated to wildlife habitat.

These roads are necessary to access water quality monitoring stations and
water management facilities. Roads included in the request are the main
Haul Road, and access roads to the water management facilities and water
quality monitoring locations in the Leach Pad and former Process Area,
Spruce Gulch and South Gulch. The Spearfish Fire Trail along the
southeastern boundary of Leach Pads 1 and 2, and the Carbonate Road
will remain beyond postclosure to access private residences and U.S.
Forest Service lands for fire control.

Buildings and Structures

South Dakota mine land reclamation regulation ARSD 74:29:07:13 requires
that all buildings and structures constructed, used or improved by the
operator must be dismantled and removed unless it can be demonstrated
to the Board's satisfaction that the structures will be consistent with the
approved post-mining land use.

Front Gate and Guard Shack

The Front Gate and Guard Shack Area, comprising 0.29 acres, will be
reclaimed at the completion of water treatment during the 100-year
postclosure monitoring period per the Postclosure Plan.

Former Process Area

The former Process Area contains the original Process Building (presently
housing the wastewater treatment plant) with an addition for the
biological water treatment plant.

To facilitate the gold refining process, the Process Area was constructed in
1988 at a location adjacent to the northwest corner of Leach Pads 1 and 2.
The ore refining system consisted of a carbon adsorption circuit to recover
the gold and silver doré. The refining plant operated until 1995, at which
time, it was converted to a chemical/mechanical water treatment plant.
The initial water treatment plant consisted of an Infilco reactor, clarifier,
and reagent addition circuit. In 1997, a reverse osmosis system was added
for treatment to meet the selenium discharge limits of the SWD Permit.

In 2008, LAC Minerals constructed a biological water treatment system in
a new addition to the south end of the plant building to replace the
chemical water treatment plant. The reverse osmosis system was kept in
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use with the biological treatment system. The biological treatment system
consists of three bioreactors (two anaerobic and one aerobic). The
chemical water treatment system has been removed from service. The
biological treatment system will remain in service until water
management is not warranted, at which time the water management
system and building will be reclaimed.

Heap Leach Pads

Three heap leach pads, designated Leach Pads 1, 2 and 3, were
constructed to process ore from the Richmond Hill Mine pit. Leach Pad 1
was constructed in 1988. Leach Pad 2 was constructed in 1989 and
connected to Leach Pad 1 to form a single pad. Lastly, Leach Pad 3 was
constructed in 1990. During mining operations, leachate from the pads
was collected in the Pregnant Pond, and then processed through the gold
processing plant and refinery. Leachate processing was discontinued in
1993.

Upon cessation of gold refining operations, LAC Minerals began
reclaiming the leach pads in accordance with the Permit Amendment
conditions and the Heap Leach Pad Cover and Reclamation Design
(Golder, May 1996). Leach Pads 1 and 2 were neutralized using hydrogen
peroxide to oxidize the cyanide, cyanide compounds and complexes.
During mining operations, sulfide-bearing ore with a high potential to
produce ARD was placed in the upper three lifts of Leach Pad 3. Under
the revised Reclamation Plan, approximately 727,000 tons of this material
was removed, returned to the mine pit and capped with the waste rock
from the former Spruce Gulch Waste Rock Facility. The spent ore
remaining in Leach Pad 3 was amended with limestone to mitigate the
potential to produce ARD.

All three leach pads were covered with a multi-layer capping system
consisting of a 1.0-foot bentonite clay amended soil, 4-foot thermal
protection layer of material excavated from the V-Notch Area and 6 inches
of topsoil. The leach pad caps were revegetated in accordance with the
requirements of SMP 445, the Permit Amendment and Technical Revision
No. 41 (Section 3.2.3). Additionally, on Leach Pad 3 the two inlets to the
under drain system on the south side were capped and storm water run-
off was diverted to the south through the constructed V-Notch Area.

Monitoring of the Leach Pad area and capping system is conducted in
accordance with Technical Revisions No. 52 and No. 54, as modified by
Technical Revision No. 62. Technical Revision No. 62 requires monitoring
of the LDCRS for Pads 1, 2 and 3, the Barren and Pregnant Ponds, and
former Process Building (current water treatment plant). Data is collected
on a weekly basis and submitted to DENR in the Annual Leach Pad
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Monitoring Report. A DENR-approved leach pad monitoring program
has been in place since 1996. Monitoring results demonstrate that the
reclamation has successfully resulted in reducing infiltration into the
spent ore on the leach pads. Additionally, all effluent from the leach pads
flows to the former processing ponds and is held for treatment through
the water treatment plant.

In accordance with Technical Revision No. 62, LAC Minerals conducts
weekly monitoring of the LDCRS systems unless weather conditions
preclude safe access to the site. The level of water in the LDCRS for Leach
Pads 1 and 2 and the amount of solution pumped from the systems is also
recorded. The totalizer reading is recorded at Leach Pad 3 during each
monitoring event. At least once per year, LAC Minerals samples the water
from the LDCRS systems and submits the results to the DENR in the
annual report. The analytical parameters monitored are the same as the
leach pad effluent monitoring and as described in Technical Revision No.
62.

Technical Revision No. 62 also includes a Leakage Response Action Plan
(action plan) for the leach pads in the event that the leakage exceeds
approved limits. The action plan includes timely notification to DENR,
appropriate solution management, sampling and analysis, and as needed,
system assessment and repairs.

The leachate collection systems for all three pads remain intact and
continue to collect and direct water into the Pregnant Pond for treatment
and subsequent discharge under the SWD Permit. Water collection and
treatment will continue until water management is no longer warranted,
at which time, the water treatment plant and ponds will be reclaimed.

Water Treatment Plant

The former process plant was converted to the existing water treatment
plant since mining and ore processing ceased. The plant operates on an as
needed basis to maintain acceptable holding capacities in the ponds and
discharges water in accordance with the SWD Permit through
Compliance Point #004. Historic information on the LDCRS indicates that
minimal solution enters the system.

LAC monitors the treatment plant LDCRS annually as required by
Technical Revision No. 62. Monitoring includes recording water levels
and the amount of water pumped from the LDCRS. When solution is
removed from the system, it is sampled and analyzed. The volume and
sample data are submitted to DENR annually. A Leakage Response
Action Plan is not required for the plant due to the historic low collection
rates.

ENVIRONMENTAL RESOURCES MANAGEMENT 59 FINAL PETITION FOR RECLAMATION RELEASE 05-15.DOCX



Pit Impoundment and South Gulch

Clearing and grubbing for the Richmond Hill Mine pit began in April
1988 and encompassed approximately 35 acres. Ore mining operations
occurred from December 1988 through October 1993. In 1995, the Pit
Impoundment was constructed in accordance with the Permit
Amendment to contain 2.7 million tons of acid-generating waste rock
from Spruce Gulch and 727,000 tons of spent ore from Leach Pad 3. A
multi-layer capping system was placed over the waste rock which
consists of a 0.5-foot crushed limestone buffer, 1.5-foot bentonite clay
amended soil, 4.5-foot thermal protection layer of spent ore and 0.5-foot
of topsoil. The Pit Impoundment cap was revegetated in accordance with
the requirements of SMP 445, the Permit Amendment and Technical
Revision No. 41 (Section 3.2.3).

The waste rock backfill and multi-layer cap was constructed to promote
surface runoff off and away from the Pit Impoundment. A riprap lined
channel is constructed in the southern portion to direct storm water
runoff toward the Spruce Gulch collection Ponds. In 2008, a major
upgrade to the South Gulch collection facility was completed to the
retention pond, water transfer pumps, and electrical controls. Water
collection and treatment will continue until water management is no
longer warranted, at which time, the collection system will be reclaimed
with the Spruce Gulch Water Management System.

Monitoring of the Pit Impoundment is currently performed annually to
evaluate the performance of the cover, which was designed to minimize
infiltration into underlying pit backfill materials in accordance with
Technical Revision No. 52. During construction of the facility, monitoring
equipment was installed within the backfill to allow measurement of
water movement, pore gas content and temperature over time. Four
monitoring nests were installed within the backfill material, each
containing devices to measure water potential, water content,
oxygen/COz concentration and temperature. Additional instrumentation
included six barrel lysimeters, two basin lysimeters and two piezometers
to measure water movement within the backfill material. The monitoring
includes visual and settlement surveys, and periodic sampling and
telemetric data collection from monitoring instruments as described in the
approved Monitoring Plan (Schafer and Golder, 1995).

Visual monitoring of the backfill cap indicates that the surface of the cap is
in good condition with minimal erosion, and vegetation continues to
establish successfully (Tetra Tech, March 2013). Settlement surveys have
also shown that little to no settlement has occurred in the backfill material
since completion of construction of the facility in 1995.
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Monitoring of the barrel lysimeters and lysimeter basins indicate the
backfill cap is performing as designed to limit infiltration into the
backfilled waste rock and spent ore (Tetra Tech, March 2013). Heat
Dissipation Unit (HDU) monitoring and neutron logging also show stable
trends of moisture content within and below the clay layer of the multi-
layer cap.

Pore gas measurements indicate that oxygen has remained under two
percent and the cap is limiting the transport of oxygen into the backfill
(Tetra Tech, March 2013). Temperature profiles in the backfill have
remained stable, suggesting that the rate of sulfide oxidation is minimal.
Also, the clay cap is remaining moist at each monitoring nest with no
signs of freezing or desiccation.

Spruce Gulch Water Treatment System

Clearing and grubbing for the former Spruce Gulch Waste Rock Facility
began in April 1988 and encompassed approximately 50 acres. During
mining operations, approximately 3.75 million tons of waste rock from the
Richmond Hill Mine pit was placed in the upper reaches of Spruce Gulch.

In July 1992, ARD was detected at the toe of the waste rock backfill in
Spruce Gulch and approximately 2.7 million tons of waste rock were
returned to the mine pit and capped in the Pit Impoundment. In addition,
a French drain, cutoff trench, liquid caustic treatment system and three
holding ponds were constructed to collect flows from the former waste
rock facility for treatment prior to discharge through SWD Compliance
Point #001. Water collection and treatment will continue until water
management is no longer warranted, at which time the collection system,
treatment system, and pond area will be reclaimed (Section 4.2).

Administration, Maintenance, Geo Building, Crusher Area and Water Tank

The Administration Area, Maintenance Area, Geo Building, Crusher Area
and water tank were constructed in 1988 as support facilities for the mine.

e In 1995 after construction of the Pit Impoundment, the Crusher
Area and contractor building in the maintenance area were
removed. The Crusher Area was regraded, top soiled and
revegetated while the contractor building area now serves as a lay-
down area for maintenance equipment.

e The Administration Building was removed in 2003. The septic
system was pumped out and sealed in accordance with county
regulations. The area was regraded, top soiled and revegetated.
Overhead power lines and underground telephone lines servicing
these buildings were dismantled and removed.

ENVIRONMENTAL RESOURCES MANAGEMENT 61 FINAL PETITION FOR RECLAMATION RELEASE 05-15.DOCX



3.2.20

3.2.21

¢ The Geo Building was relocated in 1996, and the former site was
regraded. The building will remain in its current location during
the postclosure period to support general maintenance and waste
water management activities. Final reclamation of the area
including building demolition, top soiling and revegetation will be
completed upon completion of water management at the end of the
postclosure period.

¢ The Maintenance Building remains intact and is presently in use.
Final reclamation of the area including building demolition,
topsoiling and revegetation will be completed upon completion of
water management at the end of the postclosure period.

e The water tank is no longer utilized and will be reclaimed in the
short term in accordance with the Updated Reclamation Plan.

Request to Retain the Water Management Access Roads and Buildings

As discussed in the previous section on Roads, LAC Minerals is
submitting a request to retain the water management access roads and
buildings (LAC Minerals, July 2014). Facilities included in the request are
the Maintenance, Geo and Water Management buildings in the former
Process Area, Spruce Gulch and South Gulch. These facilities are needed
to house water management operations, and store associated equipment
and supplies during the postclosure period.

Noxious Weeds

As required by SDCL45-6B-43 and ARSD 74:29:07:15, noxious weeds must
be controlled during both operation and reclamation. During operation
and through reclamation, LAC Minerals and its predecessors
implemented an annual weed control program that monitors for potential
weed infestations and mitigates as needed.

In 2008, Cedar Creek evaluated the reclaimed areas for potential weed
infestations (Cedar Creek, March 2009). Eight noxious weed species were
observed incidentally within the permitted mine boundary. The species
identified included the South Dakota listed Canada thistle and Russian
knapweed and the locally listed spotted knapweed, common tansy, St.
John’s Wort, houndstongue, and common mullein. Although the weeds
were observed, they were not present at or near infestation levels as
documented by the intercept sampling measurements. The measurements
indicate a noxious weed ground cover of approximately 0.13 percent
across all eleven revegetation areas, and no area had more than 0.3 percent
noxious weed cover. Overall, Cedar Creek noted that the weed control
efforts at Richmond Hill Mine have been very successful.
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3.2.22

3.2.23

Underground Workings

South Dakota mine land reclamation regulation ARSD 74:29:07:17 and
SMP 445 require sealing of all underground mine openings and workings
or previously existing underground mine workings intercepted by surface
mining activities during reclamation.

Numerous small to moderately-sized historical prospect workings are
present within the mine permit boundary, which range in size from small
prospect pits to shafts up to several tens of feet deep to adits up to 250 feet
long. Since these workings were historically mined and were not
intercepted during mining operations under SMPs #445 and 460, the
historical workings are not subject to the reclamation release criteria of
SMPs 445 and 460. A formal inspection and listing of these workings has
not been completed; however, LAC Minerals has mitigated safety hazards
as they have been recognized (LAC Minerals, May 2005).

Impoundments and Land Application Area

Remaining impoundments in the former Process Area and mine area
include the Pregnant Pond, Barren Pond, Discharge (upper and lower)
ponds, Storm Water Pond, original Sludge Basin, Passive Treatment Cell
and Spruce Gulch Water Management Ponds. With the exception of the
original Sludge Basin, the ponds will remain in service for water
management through the postclosure period. A Sludge Disposal Pond has
been constructed in the Barren Pond as a replacement for the original
Sludge Basin and the original Sludge Basin will be reclaimed per the
Updated Reclamation Plan. The Passive Treatment Cell is no longer in use
and is reclaimed. The Pregnant Pond and Barren Pond (Sludge Disposal
Pond), Storm Water Pond, South Gulch retention pond and Spruce Gulch
Water Management Ponds will be reclaimed after water management is
no longer warranted. The associated costs for reclamation are included in
the Postclosure Plan.

Pregnant Pond

The Pregnant Pond was constructed in 1988 to collect leachate (or
Pregnant solution) from Leach Pads 1, 2, and 3 for processing in the ore
refinery. The pond was originally constructed with a triple liner system
consisting of a 1-foot thick bentonite amended soil liner, two 60-mil HDPE
liners and interstitial leak detection system. The two 60-mil HDPE liners
were replace with a new 60-mil HDPE secondary liner and new 80-mil
HDPE primary liner in 2012. Presently, the Pregnant Pond collects effluent
from the heap leach pads for treatment prior to discharge under the SWD
Permit. The Pregnant Pond leak detection, collection and recovery system
(LDCRS) was also upgraded. An external sump with a new pumping
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system was also constructed for the Pregnant Pond in 2012. The system is
used to pump water from the Pregnant Pond into the water treatment
plant. The floating barge was eliminated, thereby reducing weather-
related operational difficulties.

Per Technical Revision No. 62, the Pregnant Pond LDCRS sump is
monitored weekly, weather permitting, to record totalizer readings.
Water quality sampling is completed at least annually and reported to
DENR in an annual monitoring report. Technical Revision No. 62 also
includes a Leakage Response Action Plan (action plan) for the Pregnant
Pond in the event that the leakage exceeds approved limits. The action
plan includes timely notification to DENR, appropriate solution
management, sampling and analysis, and as needed, system assessment
and repairs.

Pursuant to the Final Leach Pad Closure Plan (LAC Minerals, 2002), the
Pregnant Pond will remain in service until completion of water treatment
operations, at which time, the pond will be reclaimed. The associated costs
for reclamation are included in the Postclosure Plan.

Barren Pond

The Barren Pond was constructed in 1988 to collect processed solution
from the process plant (Barren solution), which was then reused in the
process. The pond is constructed with a triple liner system consisting of a
1-foot thick bentonite amended soil liner, two 60-mil HDPE liners and
interstitial leak detection system. The Barren Pond has been converted
into a Sludge Disposal Pond.

In accordance with Technical Revision No. 62, the Barren Pond LDCRS
sump is monitored weekly, weather permitting, to record totalizer
readings. Water quality sampling is completed at least annually and
reported to DENR in an annual monitoring report. Technical Revision
No. 62 also includes a Leakage Response Action Plan (action plan) for the
Barren Pond in the event that the leakage exceeds approved limits. The
action plan includes timely notification to DENR, appropriate solution
management, sampling and analysis and, as needed, system assessment
and repairs.

The Sludge Disposal Pond will remain in service until completion of the
water treatment operations, at which time, the pond will be reclaimed.
The associated costs for reclamation are included in the Postclosure Plan.

Storm Water Pond

The Storm Water Pond was constructed in 1988 to collect storm water
runoff from the Process Area and to provide additional storage if needed.
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The pond is constructed with a single 80-mil HDPE liner. The Storm
Water Pond continues to collect storm water runoff from the former
Process Area and leach pad effluent for treatment prior to discharge under
the SWD Permit. Pursuant to the Final Leach Pad Closure Plan (LAC
Minerals, 2002), the Storm Water pond will remain in service until
completion of water treatment operations, at which time, the pond will be
reclaimed. The associated costs for reclamation are included in the
Postclosure Plan.

Original Sludge Basin

The original Sludge Basin was constructed in 1995 as a repository for
sludge generated from treatment of water from the leach pads and Spruce
Gulch. The original Sludge Basin, which overlies limestone bedrock, is
constructed with a dual liner system consisting of a geosynthetic clay liner
overlain by an 80-mil HDPE liner. The geonet composite drained liquid
from the sludge to the Pregnant Pond via the Leach Pad 3 drain system.
The original sludge basin has been replaced by the Sludge Disposal Pond
(Barren Pond), and LAC Minerals will close and reclaim the original
Sludge Basin in accordance with Technical Revision No. 32. The closure
and reclamation are anticipated to occur within the next five years per the
Updated Reclamation Plan.

Passive Treatment Cell

The Passive Treatment Cell was constructed in 2000. The treatment cell
was operated for approximately one year and shut down after flow
through the system could not be maintained. The area was revegetated in
2001 and the remaining piping was removed in 2014 to meet the post-
mining land use of wildlife habitat. The reclamation of the Passive
Treatment Cell was inspected by DENR during the 2014 annual audit. As
has been discussed with the DENR, the lined spillway from the cell to the
Stormwater Pond will remain for the duration of the postclosure period.

Spruce Gulch Water Management Ponds

The three water management ponds in Spruce Gulch are components of
the Spruce Gulch Water Management Facility, which treats the seepage
and storm water runoff from the former Spruce Gulch Waste Rock Facility
and water that is collected and piped from South Gulch (Section 3.2.14).
The Retention Pond was constructed in 1992 to retain runoff from the
former Spruce Gulch Waste Impoundment. The Sediment Pond was
constructed in 1995 as a separate impoundment to retain sediment and
improve collection of water. The Treatment Pond is a lined pond that was
constructed in 1997 to treat water from both Spruce Gulch and South
Gulch. Caustic (sodium hydroxide) is added to the Treatment Pond to
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raise the pH of the water, allowing metals to precipitate. The resulting
sludge is placed in the on-site approved Sludge Disposal Pond, as needed.
The treated water is then discharged to Spruce Gulch and monitored at
the Retention Pond Below site and SWD Compliance Point 001. The
Spruce Gulch Water Management Facility will continue to be operated
during the postclosure period.

Discharge Ponds

The Discharge Ponds were constructed in 1997 to collect treated water
from the treatment system and control the discharge through SWD
Compliance Point #004 under the SWD Permit. The ponds are constructed
with a single 60-mil HDPE liner. The Upper Discharge Pond will be
reclaimed in the near term (Section 3.5). The Lower Discharge Pond will
remain into the post-closure period. The associated costs for reclamation
of the Lower Discharge Pond are included in the Postclosure Plan.

Land Application Area

LAC Minerals was permitted under two groundwater discharge permits,
GWD-4-88 and GWD-2-92, for land application of treated process solution
and haul road dust suppression.

In 1988, DENR approved GWD 4-88 to apply treated process solution to
land via spray irrigation. Spray irrigation was conducted on a 19.6-acre
area northeast of the Storm Water Pond and was utilized to actively
manage water balance inventories intermittently through 1994. The permit
required installing and monitoring lysimeter/tensiometer stations in the
Land Application Area to document the movement and occurrence of
constituents through the vadose zone. LAC Minerals collected one grab
sample per 100,000 gallons of neutralized process solution.

Following cessation of land application activities, LAC Minerals removed
the lysimeter/tensiometer stations and submitted a closure plan prepared
by an independent consultant to DENR for review and approval. The
closure plan documented that the permitted loading limits were never
exceeded and that no significant impacts resulted from the activity. In
October 2000, DENR terminated the permit and dismissed any further
monitoring for the area (DENR, October 2000).

LAC Minerals was permitted under GWD-2-92 to apply water along haul
roads for dust suppression. Following mining and ore processing, dust
suppression of haul roads was no longer needed. DENR terminated the
permit and did not require any additional monitoring,.
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3.2.24

3.2.25

Wildlife Habitat

South Dakota regulation ARSD 74:29:07:22 requires that reclamation
optimize habitat diversity for game and non-game species, and provide
vegetative cover appropriate for wildlife species that will benefit from the
reclamation. The vegetative understory cover must also be adequate to
control erosion.

As described in Section 3.2.3, revegetation of affected areas was initiated
in 1989 according to the requirements of SMP 445, the Permit Amendment
and SMP 460. In July 1996, the revegetation seed mixture was modified in
Technical Revision No. 41 to improve the survival success rate by field
fitting the plants in environments similar to their natural occurrence.
Under Technical Revision No. 41, six habitat zones were identified as
Spruce, Birch, Transition, Bur Oak/ Aspen, Open and Ponderosa. All six
habitat zones were initially seeded with the Richmond Hill grass mixture,
and then planted with habitat zone-specific shrub and tree mixtures, with
the exception of the Pit Impoundment and Leach Pads 1, 2 and 3, where
shrub and tree roots would damage capping systems. Revegetation
monitoring has shown that the Richmond Hill mine site has more than
adequate ground cover, species diversity, and woody plant density for
post-mining land use of wildlife habitat (Section 3.2.4).

Wildlife Monitoring

To document wildlife habitat, biological monitoring at the Richmond Hill
Mine has been conducted since 1991 in accordance with the requirements
of SMPs 445 and 460, the Permit Amendment, and Technical Revision No.
51. The biological monitoring plan was developed in consultation and
accordance with the requirements of the South Dakota Game, Fish and
Parks Department (SDGFP) and DENR. As described in Section 3.1.1, the
biological monitoring program included:

e Big Game Monitoring pursuant to the Reclamation Success
Monitoring Plan (LAC Minerals, June 1997); and

e Game Bird, Raptor and Breeding Bird Surveys pursuant to SDGFP
Wildlife Monitoring Guidelines for Large Scale Gold Mines.

Big game (i.e., white-tail deer and mule deer) use in the mine permit area
was documented through annual deer pellet counts on the vegetation
monitoring transects, which were conducted from 1996 through 2000, and
demonstrated active use of the mine property by big game. During the
August 2010 DENR inspection, two white-tail deer were also observed in
the western portion of the former Process Area (DENR, November 2010).
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3.3

Baseline studies of game bird, raptor and breeding birds were conducted
on the Richmond Hill Mine Site during 1985 and 1986. In addition, annual
avian surveys were conducted from 1991 through 2000, in 2005 and in
2010. During the 2005 and 2010 surveys, more species and greater number
of birds were recorded than in either 1985 or 1986, or during the post-
mining years from 1995 to 2005 (Gilbert, 2005 and September 2010). There
were a total of 44 species observed in 2010, which is greater than the total
species observed in 1985 (36 species) and 1986 (34 species) prior to mining.
These surveys noted that a tremendous amount of ecotonal habitat had
been created as a result of mining, and as this reclaimed habitat has
become more mature with natural vegetative succession, a greater number
of species of birds are now present around the former mine site.

RECLAIMED ACREAGE MEETING THE PERMITTED POST-MINING
LAND USE

The following reclaimed areas and facilities meet the reclamation
obligations and the permitted post-mining land use. These areas are
considered releasable from further reclamation obligations and do not

require postclosure monitoring. The areas include:

e Richmond Hill Access Road, Spearfish Fire Trail and reclaimed
mine roads;

* Reclaimed Topsoil Stockpiles along Richmond Hill Access Road;

e Land Application Area; and

¢ Limestone Quarry on SMP 460.
The following reclaimed facilities and areas meet the surface reclamation
obligations, post-mining land use and surface water quality standards but
require postclosure monitoring:

e Former Spruce Gulch Waste Rock Facility;

e Pit Impoundment;

e V-Notch Area;

e Former Process Area (Leach Pads 1, 2 and 3);

e Passive Treatment Cell;

e Crusher area;
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e Carbonate Road (Carbonate Road must be left as a road for
continued access into and through the area following all
postclosure activities);

e Turnaround Area;
¢ Administrative Area; and

e Limestone Quarry on SMP 445 and its access road as discussed in
more detail below.

Although the surface reclamation is complete in these areas, water quality
parameters (sulfate, metals, pH) exceed groundwater quality standards in
one or more groundwater monitoring wells within the permitted mine
boundary. Groundwater quality performance criteria for reclamation
surety and liability release are defined in the Permit Amendment
(Reclamation Surety, Condition 2, December 1993) and the Permit
Amendment Postclosure Conditions 4 and 5. The performance criteria
require that:

e The site NPDES water quality standards, and South Dakota surface
water and ground water standards are met prior to reclamation
surety and liability release;

e Submittal of a Contingency Plan if any completed component of the
facility, including the east impoundment and the waste rock left in
the former Spruce Gulch Waste Rock Facility, begin to generate
ARD; and

e Submittal of a site-specific mitigation plan if any completed
component of the facility is generating ARD to the point where
water quality-based performance criteria are exceeded.

As discussed in Section 3.2.5, LAC Minerals conducted a hydrologic and
geochemical modeling study in 2010 to evaluate groundwater quality in
the Pit Impoundment area and determine the potential source(s) of sulfate
in the bedrock groundwater (ERM, April 2010). The results of the
investigation indicated that the primary source of the elevated sulfate
concentrations in the bedrock aquifer is probably drainage from the waste
rock backfill in the Pit Impoundment. Leaching of sulfate from an un-
mined remnant of an unoxidized and mineralized zone that surrounded
the Richmond Hill ore deposit in South Gulch may also be a secondary
source of sulfate in the groundwater in this area. Based on the results of
the hydrologic and geochemical studies, the investigation concluded that
impact of the drainage from the backfill on bedrock groundwater quality
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3.4

in the Pit Impoundment area was limited and that no immediate
mitigation measures are needed other than continued monitoring of
groundwater quality in this area.

Mitigation measures will be implemented in the future if groundwater
quality parameters in the Pit Impoundment area exceed the proposed
action levels in the monitoring wells presented in the Postclosure Plan.
These action levels have been developed to ensure that an assessment is
conducted and mitigation measures are developed and implemented if
and when necessary to prevent any potential significant impacts to the
groundwater or surface water in the Pit Impoundment area. Postclosure
Financial Assurance also includes a contingency with a $200,000 fixed
allotment to conduct the assessment and a $100,000 allowance for the
mitigation of a failure a Pit Inpoundment or Leach Pad capping system, if
needed, in the postclosure period. Postclosure monitoring activities are
described in the Postclosure Plan.

FACILITIES TO BE RECLAIMED AT THE END OF WATER
MANAGEMENT

LAC Minerals is managing groundwater in these areas and the facilities
will be reclaimed in the postclosure period when operation of the water
management system is no longer warranted. The reclamation will be
consistent with adjacent reclaimed areas to meet the criteria for the post-
mining land use as wildlife habitat. Once the criteria are satisfied, LAC
Minerals will petition the Board for release of further reclamation
obligations for these areas (Postclosure Plan).

These facilities include:

e Spruce Gulch Water Management Ponds and Operating Facilities,
and water pipeline from Spruce Gulch to Water Treatment Plant
inside Haul Road berm;

e South Gulch Water Collection and Transfer System;

e Process Area Water Management System including the Water
Treatment Plant, Lower Discharge Pond, Pregnant, Barren (Sludge
Disposal Pond), and Storm Water Ponds and adjacent areas;

e Fuel and ANFO Storage Areas;

e Maintenance Building Area;

¢ Geo Building Area;
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3.5

3.6

e Front Gate and Guard Shack; and

e Water Management Access Roads including portions of the main
Haul Road unless the road is transferred to an interested third
party (Section 3.2.8).

FACILITIES TO BE RECLAIMED IN NEAR-TERM PERIOD

The existing facilities that are not part of the water management system
will be reclaimed in accordance with the Reclamation Plan to meet the
criteria for the post-mining land use as wildlife habitat. Reclamation is
expected to be completed within the next five years as discussed in the
Updated Reclamation Plan. Once the reclaimed facilities meet the
reclamation release criteria and post-mining land use, LAC Minerals will
petition the Board to release these facilities with no postclosure
monitoring or they will be included in the Postclosure Plan. These
facilities include:

¢ Original Sludge Basin;
e Water Tank; and
* Upper Discharge Pond.

Concurrent with this Petition, LAC Minerals is submitting a request to the
Board to extend the reclamation period for the Richmond Hill Mine for
five years from the date of the approval of the updated Reclamation Plan.
The extension was necessary as some reclamation activities at the site
were temporarily deferred while long-term water management strategies
were being developed for the former Process Area.

SUMMARY

Of the 341.03 total affected acres (combined SMPs 445 & 460), 265.94 acres
(approximately 78 percent) meet the surface reclamation release criteria
and post-mining land use of wildlife habitat. Of these 265.94 acres, 45.29
acres will not require monitoring under a postclosure period and 220.65
acres will require monitoring under a 100-year postclosure period. Of the
75.09 acres not yet reclaimed, 73.33 acres will be reclaimed at completion
of water management operations during postclosure and 1.76 acres will be
reclaimed within the next five years. The reclamation status is depicted in
Figure 4 and summarized in Section 1, Table 1.

The Richmond Hill Mine reclamation is successful and surface
reclamation is meeting the permitted post-mining land use of wildlife
habitat. Engineered controls and water management systems are in place
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to protect surface and groundwater quality into postclosure. Furthermore,
a Contingency Plan with an additional $200,000 financial assurance is
provided in the Postclosure Plan to conduct additional assessment if
groundwater monitoring indicates a change in groundwater quality
conditions and a $100,000 allowance for the mitigation of a failure a Pit
Impoundment or Leach Pad capping system, if needed.

The South Dakota Minerals and Mining Program stated in its Summary of
the Mining Industry in South Dakota 2011 report (dated May 2012),
“Reclamation activities at the Richmond Hill Mine... continue to be
successful... The Pit Impoundment, backfilled with acid-generating rock
and covered with a low permeability capping system, continues to
perform as designed. The capped leach pads also continue to perform
well. Monitoring data show the capping systems are effective in reducing
water infiltration into the spent ore. Ground and surface water quality
around the mine site is closely monitored. With a few minor exceptions,
monitoring continues to show stable or improving water quality in all of
the reclaimed areas. Biological assessments of Cleopatra Creek below the
mine show that the stream remains healthy and supports a viable cold
water fishery.”
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4.0

REQUEST FOR RELEASE OF RECLAMATION OBLIGATIONS

As documented in this Petition, LAC Minerals has met the reclamation
performance criteria and the permitted post-mining land use of wildlife
habitat for the majority of affected acreage under SMPs 445 and 460. A
summary of the permitted, affected, reclaimed and releasable acreage is
provided in Table 1 (Section 1.0) and shown in Figure 4.

For the acreage meeting the permitted post-mining land use, LAC
Minerals is requesting release from further reclamation obligations.
Specifically, LAC Minerals is petitioning the Board to:

¢ Release the reclamation bond and postclosure monitoring period
for 45.29 acres of reclaimed acreage meeting the post-mining land
use, and South Dakota surface and groundwater quality standards.
Once released, postclosure monitoring of these areas will not be
required and the remaining affected acreage will lie within a
reduced permit area.

* Release the reclamation bond for 220.65 reclaimed acres in
groundwater management areas that meet the surface reclamation
obligations and the post-mining land use. Upon release, this
acreage will enter into a 100-year postclosure monitoring period
with a Contingency Plan in the event water quality conditions
warrant further assessment.

e Reclaim 73.33 acres of water management facilities after completion
of water management activities in the 100-year postclosure period.

e Update the Reclamation Plan for 1.76 acres that will be reclaimed in
the short term.

The Postclosure Plan describes monitoring and water management
activities that will be conducted during the 100-year postclosure period.
This plan includes a Contingency Plan, consistent with SMP 445 and the
Permit Amendment, and a $200,000 financial allowance, to conduct
additional assessment if water quality monitoring indicates a change in
groundwater quality conditions during the postclosure period. It also
includes a $100,000 allowance for the mitigation of a failure a Pit
Impoundment or Leach Pad capping system, if needed.

The Updated Reclamation Plan describes remaining surface reclamation
that will be conducted over the next five years. Once the reclaimed
affected acreage meets the reclamation release criteria and permitted post-
mining land use, LAC Minerals will petition the Board for release of the
reclaimed acreage without postclosure monitoring or to include the
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reclaimed acreage in the Postclosure Plan. The Postclosure Plan and
Updated Reclamation Plan are submitted concurrently with this Petition
for Board approval.

As part of this petition, LAC Minerals is requesting the Board’s approval
to extend the reclamation period five years from the date of the Board’s
approval of the Updated Reclamation Plan.

LAC Minerals is also petitioning the Board, in a separate request, to retain
roads and buildings that are necessary for postclosure water management
activities (LAC Minerals, July 2014). The Request to Retain the Water
Management Access Roads and Buildings is made in accordance with
ARSD 74:29:07:12 (10) and ARSD 74:29:07:13, which require reclaiming
roads and dismantling and removing buildings and structures unless it
can be demonstrated that these improvements will be consistent with the
approved-post-mining land use for areas not dedicated to wildlife habitat.

Roads included in the request are the Richmond Hill Access Road, Main
Haul Road and Water Management Roads in the former Process, Area,
Spruce Gulch and South Gulch. Facilities included in the request are the
Maintenance, Geo and water management buildings in the former Process
Area, Spruce Gulch and South Gulch. With the exception of the Spearfish
Fire Trail, Carbonate Road, Haul Road and Limestone Quarry Road, roads
will be reclaimed after water management activities are completed.

The Spearfish Fire Trail along the southeastern boundary of reclaimed
Leach Pads 1 and 2, and the Carbonate Road will remain to access private
residences and the U.S. Forest Service lands north and west of the mine.
The southern portion of the Haul Road will be realigned along the original
Carbonate Road to the west or the Haul Road will be transferred to an
interested third party who will assume responsibility and liability for the
road. If realigned, the Haul Road will be fully reclaimed and if
transferred, the footprint will be reduced to a 26-foot wide right-of-way.
The Limestone Quarry access road will remain in place, as permitted
under Technical Revision No. 40, to allow for future excavation and study
of the paleontological fossils and a permanent access road.
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Table 2
Reclamation and Release Criteria - Statutes and Regulations
Richmond Hill Mine, Central City, South Dakota

SDCL § 45-6B-45. Choices of reclamation--Requirements for operator Section 3.1

Depending on the reclamation plan approved by the board, the operator shall meet the following requirements:

(4) If the choice of reclamation is for the development of the affected land for homesite, recreational, industrial, or other uses,
including food, shelter, and ground cover for wildlife, the requirements necessary for such reclamation shall be agreed upon by the
operator, landowner, and the board. "Industrial or other uses" may not be construed to include future mineral exploration or
development unless the board, operator, landowner, and local board of county commissioners agree that reclamation for future
mineral exploration or development will result in a beneficial future use of the affected land.

ARSD § 74:29:07:01. General Requirements for All Reclamation Types Section 3.0

All mining operations must comply with the general requirements in § § 74:29:07:02 to 74:29:07:17, inclusive, and with the following
requirements:

(1) Reclamation must rehabilitate the affected land to a condition that meets the selected post-mining land use;
(2) All reclamation activities are subject to the concurrent, interim, and final reclamation requirements of chapter 74:29:08; and

(3) All reclamation required by the approved reclamation plan must be completed prior to final and full bond release.

Grading
SDCL § 45-6B-37. Grading Section 3.2.1
Grading shall be carried on so as to create a final topography appropriate to the final land use...

ARSD § 74:29:07:03. Grading and Backfilling -- Necessity Section 3.2.1

Grading, backfilling, and other topographic reconstruction methods must be included in the reclamation plan to achieve visually and
functionally compatible contours.

Backfilling is not required if the applicant can demonstrate that it is economically or physically infeasible. In determining if
backfilling is required or the extent to which it is required, the board shall consider the following factors:

(1) Public safety and welfare;

(2) Technical and economic feasibility;
(3) Surface and mineral ownership;
(4) Land use requirements;

(5) Pollution potential; and

(6) Mineral resource values.

ARSD § 74:29:07:04. Grading and Backfilling -- Criteria

Sections 3.2.1,3.2.3,
3.24,3.25,3.2.6, and
3.29

The following general criteria apply to all grading, backfilling, or other topographic reconstruction methods:

(1) All reclaimed slopes and slope combinations must meet the following requirements:
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(a) Be visually and ncl:ionlly compatible with the configuration of e surrounding area;
(b) Be suitable for the post-mining land use;

(c) Be structurally stable; and

(d) For fill slopes or other slopes composed of unconsolidated material, not exceed the angle of repose;

(2) All grading, backfilling, and topographic reconstruction must control erosion and sedimentation, protect areas outside the
affected land from slides or other damage, and minimize the need for long-term maintenance. Erosion control measures must be
implemented during all phases of construction, operation, reclamation, and closure. Detailed plans indicating dimensions, location,
spacing, and design of erosion control techniques are required;

(3) All grading, backfilling, and topographic reconstruction must be completed as soon as feasible after mining ceases. The operator
shall establish reasonable timetables consistent with good mining and reclamation practices;

(4) Depressions for the accumulation of water are not allowed unless they are consistent with the approved post-mining land use;

(5) Original drainage must be preserved as much as possible. Alternative drainage may be approved by the board if it is functionally
compatible with and complements the prevailing hydrologic balance of the surrounding area;

(6) When highwall reduction or elimination is not proposed, the applicant must provide justification demonstrating that such
reduction or elimination is impossible, impractical, or aesthetically undesirable. If they are not eliminated, all highwalls must be
stabilized; and

(7) Landforms created as the result of grading, backfilling, or topographic reconstruction of the affected land must blend in with and
complement the visual continuity of the surrounding area. Mitigation techniques such as land shaping, rock sculpting, or visual
screening may be used to minimize negative visual impacts.

Disposal of Refuse

SDCL § 45-6B-38. Disposal of refuse

All refuse from the mining operation shall be disposed of in a manner so as to create the least amount of unsightliness and
unproductive areas, and will not pollute surface or groundwater.

Section 3.2.2

ARSD § 74:29:07:05. Disposal of Refuse

All refuse from the mining operation, including garbage and rubbish, must be disposed of in an approved landfill or may be
disposed of on-site if disposal complies with the South Dakota solid waste regulations in article 74:27. Acid-forming or toxin-
producing materials that have been mined must be handled and disposed of in a manner that will control unsightliness and protect
the hydrologic system from pollution. All hazardous wastes must be handled in accordance with South Dakota hazardous waste
regulations in article 74:28.

Sections 3.2.1, 3.2.2, and
3223

Revegetation

SDCL § 45-6B-39. Revegetation

In those areas where revegetation is part of the reclamation plan, land shall be revegetated in such a way as agreed upon by the
operator, the local conservation district and the landowner which establishes a diverse, effective, and long-lasting vegetative cover
that is capable of self-regeneration and at least equal in extent of cover to the natural vegetation of the surrounding area.

Section 3.2.3
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Sections 3.1.3,3.2.3, and
3.24
Appendices B and C

ARSD §74:29:07:06. Revegetation

Revegetation must meet the following general requirements:

(1) Vegetative species and composition must be appropriate for the post-mining land use. The species of vegetation to be used
must be described in the reclamation plan, indicating the composition of seed mixtures and plant types and the seeding and planting,
rates per acre. Vegetative species and composition must be selected in consultation with the local conservation district, the
landowner, and the department of game, fish, and parks if wildlife habitat is included as a post-mining land use. Introduced,
naturalized, or nonnative plant species may be used only if they are suitable for the post-mining land use and are approved by the
board;

(2) The applicant must develop methods and procedures for revegetation which incorporate reference areas, baseline data
comparisons, or other procedures to determine post-reclamation revegetation success;

(3) A reference area may serve as a basis for comparatively measuring reclamation success. Reference areas must meet the
following requirements:

(a) Be large enough to make comparisons;
(b) Be located in areas where they will not be affected by future mining while serving their designated use;

(c) Be managed in a way that will not cause significant changes in the cover, productivity, species diversity, and composition of
the vegetation; and

(d) Be representative of the post-mining land use; and

(4) Seeding and planting must be done in accordance with accepted agricultural practices. Affected lands shall be seeded during the
first normal period of favorable planting conditions after final topsoil preparation, unless an alternative plan is approved. Any rills
or gullies that would preclude successful establishment of vegetation or achievement of the post-mining land use must be removed
or stabilized.

Slides, Subsidence, Damage Protection - Fencing
SDCL § 5-6B-42. Slides, subsidence, or damage protection--Fencing Sections 3.2.5 and 3.2.6

Any area outside of the affected land shall be protected from slides, subsidence, or damage occurring during the mining operation
and reclamation. All high walls shall be reduced to a slope not greater than the angle of repose upon abandonment of the mining
operation, unless such a reduction would create conditions more detrimental than preserving the high wall. Prior to slope reduction,
the operator shall take precautions to limit access to the high wall area and to warn the public of the high wall. Such precautions shall
include fencing and posting of warning signs. If high wall reduction is deemed impossible, impractical, or aesthetically undesirable
by the Board of Minerals and Environment, the board shall prescribe adequate fencing.

Surface Area Protected - Spoil Piles - Weeds

SDCL § 45-6B-43. Surface areas protected--Spoil piles--Weeds Sections 3.2.1 and 3.2.21

All surface areas of the affected land, including spoil piles, shall be stabilized and protected so as to effectively control erosion and
attendant air and water pollution. Noxious weeds infestations shall be controlled during all phases of the mining operation and
reclamation.
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Hydrologic Balance - Water Quality

ARSD § 74:29:07:08. Hydrologic Balance -- Water Quali Sections 3.2.7, 3.2.8,
To minimize disturbances to the prevailing hydrologic balance of the affected land and adverse effects on the quality and quantity of g;} 2’63‘;3"131'23]'2'12’

surface water and groundwater, both during and after the mining operation and during reclamation, the following requirements
must be met:

(1) South Dakota water rights laws and regulations must be complied with;

(2) South Dakota water quality laws and regulations must be complied with;

(3) Dredge and fill laws in sections 401 and 404 of the Federal Clean Water Act as they existed on February 1, 1987, must be complied
with;

(4) Temporary or large sedimentation, erosion, or drainage control structures must be removed after affected lands have been
vegetated and stabilized, if required by the reclamation plan;

(5) Permanent diversion structures must be designed not to erode during the passage of the approved design precipitation event;
and

(6) Unchannelized surface water must be diverted around the operation as necessary to minimize pollution and erosion and to
protect the operation and downstream water users who have prior water rights.

Surface Water Runoff Diversion
ARSD § 74:29:07:09. Surface Runoff Diversions Section 3.2.17

Surface runoff diversions must meet the following general requirements:

(1) In soils or other unconsolidated material, the sides of diversion ditches may be no steeper than two horizontal to one vertical.
The sides and, in ditches carrying intermittent discharges, the bottom must be stabilized by seeding with grasses or other methods
specified in the reclamation plan as soon as practicable;

(2) In rock, the sides of diversion ditches must be stable;

(3) Rock riprap, concrete, geosynthetic liners, geosynthetic filter media, soil cement, or other methods must be used where necessary
to prevent erosion;

(4) Culverts or bridges must be installed where necessary to allow access;
(5) Diversion ditches must be constructed to minimize hazards to humans, wildlife, or livestock;

(6) Surface runoff diversions around milling or processing facilities using potentially toxic chemicals or materials must be capable of
carrying the flow from the six-hour probable maximum precipitation event without causing erosion;

(7) All other surface water diversions must be capable of carrying a minimum of the two-year six-hour precipitation event without
causing erosion; and

(8) Diversion ditches may not discharge on topsoil storage areas, spoil, or other unconsolidated material such as newly reclaimed
affected lands.
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Diversion of Intermittent or Perennial Streams

ARSD § 74:29:07:10. Diversions of Intermittent and Perennial Streams Section 3.2.17

Permanent or temporary diversions of intermittent and perennial streams on affected lands must meet the following general
requirements:

(1) Spoil, topsoil, or other unconsolidated materials may not be pushed into or placed within 10 feet of the banks of a perennial or
intermittent stream or in a location which may subject them to bankfull flooding except during the construction of the diversion as
approved in the permit;

(2) The banks of a diverted perennial or intermittent stream must be stabilized and vegetated with approved species as soon as
practicable;

(3) The banks and channel of a diverted perennial or intermittent stream must be protected where necessary by rock, geosynthetic
liners, geosynthetic filter media, riprap, or similar measures to minimize erosion and degradation of water quality. Permanent
diversions must be designed and constructed to prevent erosion and to carry flow consistent with the flow produced by stream's
original width, depth, shape, and gradient;

(4) The board may not permit mining on the flood plain of a perennial or intermittent stream if it would cause the uncontrolled
diversion of the stream during bankfull periods;

(5) Channel and flood plain diversions must be designed to prevent erosion during the passage of the approved design precipitation
event. Cross-sections and other hydrologic data for the existing stream above, below, and within the diversion area must be used to
determine the flow capacities, channel configuration, and shape of the diversion. Such design information must be included in the
reclamation plan; and

(6) The water quality of a diverted intermittent or perennial stream must meet surface water quality standards in chapter 74:51:01.
Impoundments
ARSD § 74:29:07:11. Iinpoundments Sections 3.2.1 and 3.2.23

For permanent surface impoundments, the criteria in § 74:29:07:27 apply. Tailings impoundments on all affected land must meet the
criteria set forth in chapter 74:29:05.
Roads

ARSD § 74:29:07:12. Roads and Railroad Spurs Section 3.2.18

Constructed or upgraded roads and railroad spurs are affected land from the location where they provide exclusive service to the
mining operation and must be covered by the reclamation bond. They must meet the following general requirements:

(1) When feasible, roads and railroad spurs must not be constructed within riparian zones;
(2) Roads within riparian zones must be constructed so that negative effects on streams are minimized;

(3) Roads or railroad spurs within the riparian zone of a coldwater permanent fishery designated pursuant to chapter 74:51:02 or
74:51:03 may be subject to the requirements of § § 74:29:07:29 to 74:29:07:32, inclusive.

(4) Streams must be crossed at or near right angles unless contouring down to the stream bed will result in less potential stream bank
erosion. Ford entrances and exits must be constructed to minimize erosion and prevent water from flowing down the roadway;
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(5) Drainage control structures must be used as necessary to control runoff and to minimize erosion, sedimentation and flooding,.
When used, drainage control structures must be installed as road construction progresses;

(6) Culverts must be installed at prominent drainage ways. Culverts must be protected from erosion by rock, concrete, riprap, or
other approved means. Culverts and drainage pipes must be constructed and maintained to avoid plugging, collapsing, or erosion at
inlets and outlets;

(7) Trees and vegetation may be cleared only to the width necessary to maintain slope stability and to serve traffic needs;
(8) Access and haul road drainage structures must be routinely maintained;

(9) Other transport facilities and utilities must be constructed and maintained to control degradation of water quality and quantity;
and

(10) An applicant may request in writing to the board that a road or railroad spur be permitted to remain unreclaimed if the surface
landowner or a local, state, or federal agency has requested that the road or spur remain unreclaimed and agrees to be responsible for
future maintenance. The operator must furnish proof of such a request. No surety is required for reclamation of such a road or spur
and reclamation of the road or spur is not required if the request is approved by the board.

Buildings and Structures

ARSD § 74:29:07:13. Buildings and Structures Sections 3.2.19 and
All buildings and structures constructed, used, or improved by the operator must be dismantled and removed unless it can be 3220
demonstrated to the board's satisfaction that they will be consistent with the approved post-mining land use.

Spoil

ARSD § 74:29:07:14. Spoil Section 3.2.1
Spoil on all affected land must meet the following general requirements:

(1) Except where diversions are approved by the board, all spoil must be located to avoid blocking intermittent or perennial

drainages. Ephemeral drainages may be blocked if the engineering and environmental methods used for dealing with runoff control

and sedimentation are approved by the board;

(2) If permanent spoil dumps are approved by the board, the board may require the operator to demonstrate the long-term stability

of the dumps through geotechnical stability analyses conducted by a registered professional engineer competent in the field of

geotechnical analysis;

(3) The board may require the operator to analyze spoil material to determine if it will be a source of water pollution. If the spoil

material may be such a source the operator must describe proposed procedures for mitigating the condition; and

(4) All spoil material that is determined to be toxic or acid-forming or that will prevent reestablishment of vegetation on the

reclaimed land surface must be properly disposed of during the mining operation unless such materials occur naturally on the land

surface.

Noxious Weeds

ARSD § 74:29:07:15. Noxious Weeds Section 3.2.21

The applicant, in consultation with the county weed board, local conservation district, or other appropriate agency, must develop
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and implement a noxious weed control plan. The plan must be included as part of the reclamation plan.

Subsidence
ARSD § 74:29:07:16. Subsidence Section 3.2.5
The operator must prevent or minimize subsidence that may result from mining activities. Where subsidence cannot be prevented,

measures must be taken to minimize damage to and loss of value of property and to minimize hazards to livestock, wildlife, and
humans.

Underground Mines
ARSD § 74:29:07:17. Underground Mines Section 3.2.22

All underground mine openings and workings or previously existing underground mine workings intercepted by surface mining
activities must be sealed during reclamation.

Permanent Impoundments
ARSD § 74:29:07:27. Permanent Surface Impoundment Section 3.2.23

The following requirements apply to a permanent surface impoundment as an approved post-mining land use:

(1) Dams must be designed to contain and, if necessary, pass the design precipitation event. All dam designs must be reviewed and
approved by the division of water rights;

(2) If necessary to prevent failure, dams must contain an overflow notch and spillway. Overflow notches and spillways must be
riprapped with rock, concrete, or other suitable materials to prevent erosion;

(3) Slopes around surface impoundments, unless otherwise approved by the board, may not exceed two to one, except from five to
ten feet below the expected water line where slopes may not exceed three to one. If a swimming area is proposed, the slope, unless
otherwise approved by the board, may be no steeper than five to one throughout the area proposed for swimming. All slopes around
surface impoundments must be graded and contoured to minimize hazards to humans, livestock, and wildlife;

(4) The board may require the operator to determine if sources of water contamination within the impoundment exist. Such sources
must be treated to prevent contamination of the impounded water;

(5) Surface impoundments intended for use as recreational fisheries or recreation areas must meet the applicable requirements of §
74:29:07:23; and

(6) Reclamation is complete when the intended use of the surface impoundment has been attained and all other requirements of the
reclamation plan have been met.

Wildlife Habitat
ARSD 74:29:07:22. Wildlife Habitat. Sections 3.1.1,3.1.2,
The following requirements apply to wildlife habitat as an approved postmining land use: 3.13and 3224

(1) Reclamation shall be directed toward optimizing habitat diversity for game and nongame species. The surrounding unaffected Appendix D
land must be considered in determining habitat diversity goals;
(2) The applicant must identify the wildlife species to benefit from the proposed reclamation;
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(3) The affected land must be revegetated with native trees, shrubs, forbs, grasses, or other approved alternative vegetation.
Revegetation composition, spacing, and arrangement must be based on consultation with the department of game, fish and parks or
on an approved reference area. Woody species and understory vegetation shall be planted at rates which can reasonably be expected
to yield densities appropriate for the designated wildlife species;
(4) Alternative wildlife habitat reclamation objectives shall be developed in consultation with the department of game, fish and parks
and approved by the board;
(5) Sites to be reclaimed for recreational fisheries must provide suitable habitat for the selected fish species;
(6) Surface impoundments to be reclaimed for recreational fisheries must have at least 25 percent of the bottom at a minimum depth
of 20 feet to ensure sufficient water during drought, limit growth of undesirable weeds, and reduce the potential for winterkill;
(7) Streams to be reclaimed for recreational fisheries must have a baseline study prepared by an individual who is competent in the
field of fisheries management which addresses faunal, floral, and channel characteristics and is approved by the department of game,
fish, and parks. Streams to be reclaimed for recreational fisheries must be reconstructed so that they provide suitable habitat for the
selected fish species. Reclamation must achieve to the extent possible the premining pool to riffle ratio, width-to-depth ratio, and
stream bed particle sizing and sorting ratio, unless modifications to enhance the stream habitat are approved by the department of
game, fish and parks and the department. Reclamation techniques such as stream bank stabilization and revegetation, construction
of wing deflectors, k-dams, or other management techniques may be incorporated into the reclamation plan and must have the
approval of the department, the department of game, fish and parks, and the board;
(8) Sites to be reclaimed for recreational fisheries must have safe bank access; and
(9) Reclamation is complete when the following conditions are met:

(a) The surviving vegetation species composition is capable of supporting the wildlife species identified as those to benefit from
the proposed reclamation;

(b) The understory cover is adequate to control erosion;

(c) Stream fisheries approximate or exceed the baseline condition of the stream or that of the approved reference area; and
(10) Surface impoundment fisheries meet the postmining land use as described in the approved reclamation plan.
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Site Specific Permit, Plans and Technical Revision Summary
Richmond Hill Mine, Central City, South Dakota

Document Date Submitted Description On-Going Requirements and Status
Permits and Plans
Surface Water Discharge Permit No. 11/29/2009 Proposed reducing monitoring at outfalls 002, 003 DENR issuance pending,.
SD0026883 Renewal Application to quarterly.
Proposed eliminating WET testing at outfalls 002
and 003
LAC Minerals (USA) Inc., Surface 6/20/2005 NPDES permit summarizes monitoring and -
Water Discharge System Permit No. analytical testing requirements for outfalls 001, 002,
SD0026883 003 and 004.
Final Leach Pad Closure Plan, 2002 Summarizes closure requirements for leach pad -
Richmond Hills Mine, Lawrence area.
County, South Dakota.
Richmond Hill Mine, Reclamation 6/1997 Summarizes revegetation success criteria. -
Success Monitoring Plan
LAC Minerals (USA) Inc., Large Scale 2/23/1995 Limestone Quarry permit to mine. -
Mine Permit #460
Mine Land Reclamation Plan Permit 1993 Summarizes permit amendments and reclamation --
Amendment (Permit #445) requirements.
Mining Permit No. 445 for St. Joe Gold 3/23/1988 Richmond Hill permit to mine. --
Corporation Richmond Hill Mine
Reclamation Plan for the Richmond 3/1987 Reclamation requirements for the Richmond Hill -
Hill Mining Project Mine.
Technical Revisions
Technical Revision No. 1 5/23/1988 Requesting Withdrawn N/A
Technical Revisions No. 2 through 12 9/19/1988 Twelve technical revisions were submitted for None
changes to construction activities with Leach Pad Closed

#1 and process Ponds. All revisions were
approved. Technical drawings were submitted.
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Document Date Submitted Description On-Going Requirements and Status
Technical Revision No. 13 12/2/1988 Changes to hydrologic monitoring plan None
Superseded by later plans.
Technical Revision 9/28/1988 Separate acid wash system from cyanide system in ~ None
Process Building Closed
Technical Revision No. 14 6/22/1989 Changes to Leach Pad # 2 construction None
Closed
Technical Revision No. 15 7/7/1989 To use water from Storm Water Pond for dust None
suppression. Superseded by Groundwater
Discharge Permit (GWD) 2-92
Technical Revision No. 16 7/25/1989 Change in Leach Pad # 2 liner specification None
Closed
Technical Revision No. 17 8/21/1989 Construction of additional sediment controls Sediment controls must be reclaimed
and all controls in accordance with
SDCL-45-6B, ARSD 74:29, and
approved reclamation plan.
Technical Revision No. 18 7/24/1990 Use of a wedge welder on Leach Pad #3 None
Closed
Technical Revision No. 19 8/10/1990 Replacement of the chlorine cyanide neutralization ~ None
system with an H,O; system.
Technical Revision No. 20 11/14/1990 To construct a double contained barren pipe lineto ~ None
Leach Pad #3. Closed
Technical Revision 4/16/1991 Perform neutralization testing and procedure None
refinement with subsequent process solution Closed
volume
Technical Revision No. 21 5/20/1991 Use of ferric sulfate to reduce contaminant None
concentrations in the Storm Water Pond. Superseded by Groundwater
Discharge Permit (GWD) 2-92
Technical Revision No. 22 8/13/1991 Development of a tree farm on a topsoil stockpile. None

The tree farm has been utilized and
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Document Date Submitted Description On-Going Requirements and Status
area has been reclaimed.
Technical Revision No. 23 9/26/1991 Testing of various spray head emission in Land None
Application Area. The Technical Revision was closed
and the GWD permit terminated.
Technical Revision No. 24 3/3/1992 To discontinue monitoring of the Storm Water Monitoring of FD-1 is required.
Pond LDCRS.
Technical Revision No. 25 5/13/1992 To construct anoxic limestone drains at the toe of None
FD-2 and waste dump The Technical Revision was
withdrawn by Richmond Hill.
Technical Revision No. 26 11/16/1992 To drill 38 holes to evaluate the Limestone Quarry.  None.
Mining has been completed & area has
been reclaimed
Technical Revision No. 27 6/23/1993 1993 Water Quality monitoring plan None - superseded by Technical
Revision No. 50
Technical Revision No. 28 8/12/1993 Utilization of a water treatment system for All solutions to be discharged into the
contaminant removal of storm water & waste dump  environment from the WTP shall be in
leachate prior to discharge. compliance with all NPDES
requirements.
Technical Revision No. 29 3/22/1994 Raise berm of the Storm Water Pond to increase the = Shall remove berms during final
capacity. reclamation to restore drainage in the
pond area as outlined in original
approved reclamation plan.
Technical Revision No. 30 8/4/1994 Design modifications - Reduce cap soil liner None
thickness. Completed
Technical Revision No. 31 8/22/1994 Utilize material from previously disturbed lands for Completed, the site is reclaimed.
the Pit impoundment Cap.
May 2015 Page 3 of 9



Site Specific Permit, Plans and Technical Revision Summary
Richmond Hill Mine, Central City, South Dakota

Table 3

Document

Date Submitted

Description

On-Going Requirements and Status

Technical Revision No. 32

10/20,/1994

To construct a Sludge Pond in Limestone Quarry

No. 2.

Shall maintain a minimum of one foot
of freeboard in the sludge pond at all
times. If the freeboard level is less
than one foot, LAC shall immediately
pump to prevent pond overflow.

Leachate that drains from the sludge
and is collected in the drainage layer
of the pond shall not de directly
discharged to the environment.
Leachate must be treated to SWQ
standards before releasing.

Shall incorporate measures such as
pond netting & fencing to ensure total
exclusion of birds & mammals from
the sludge pond area.

Technical Revision No. 33

5/9/1995

To discontinue aerial drift monitoring at the Process

Site.

Closed
Pads reclaimed.

Technical Revision No. 34

8/22/1995

To locate a small portion of potentially acid

generating material on Leach Pad #3.

Closed
Pads reclaimed.

Technical Revision No. 35

9/1/1995

Permanent access road relocation.

Withdrawn.

Technical Revision No. 36

9/6/1995

To change permanent reclamation grass mix.

Submit data to Game, Fish & Parks
and DENR per Re-vegetation Success
Monitoring plan.

Technical Revision No. 37

2/20/1996

Use Storm Water Pond for temporary storage of
neutralized process solution and Leach Pad

effluent.

Requirements applied by Game, Fish
& Parks regarding mitigation of
possible impacts on avian wildlife
shall be followed.

Technical Revision No. 38

3/12/1996

1996 Water Sampling Plan

None
Superseded by Technical Revision No.
50.

May 2015

Page 4 of 9



Table 3
Site Specific Permit, Plans and Technical Revision Summary
Richmond Hill Mine, Central City, South Dakota

Document

Date Submitted Description

On-Going Requirements and Status

Technical Revision No. 39

6/6/199 To construct V Notch

Closed
V Notch constructed

Technical Revision No. 40

6/27/1996 To modify reclamation plan for Limestone Quarry
to continue fossil excavation.

None
Area reclaimed.

Technical Revision No. 41

7/23/1996 To change approved reclamation seed mix.

Average total live cover of 40% for
bond release. LAC shall make every
practical effort to exceed this
average.LAC will measure species
composition/diversity. This will aid
in determining whether wildlife
habitat has been achieved. LAC will
measure species
composition/diversity. This will aid
in determining whether wildlife
habitat has been achieved.Shall submit
live vegetative cover, species
composition, and diversity data in the
first quarter of the year following the
surveys.Shall submit live vegetative
cover, species composition, and
diversity data in the first quarter of the
year following the surveys.DENR will
use Game, Fish & Parks in an advisory
role during final inspection of the site
prior to bond release and determining
if it has achieved desired wildlife
habitat.

Technical Revision No. 42

5/1/1997 To include a reverse osmosis unit in the Water
Treatment facility

Shall comply with any conditions
placed on the sulfuric acid storage
tank installation by the Groundwater
program at DENR. All treated solution
from the Reverse Osmosis system
shall meet surface water and ground
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Table 3

Document Date Submitted Description On-Going Requirements and Status
water quality standards.

Technical Revision No. 43 6/23/1997 To construct two discharge ponds above the barren  If water stored in the ponds is

pond. hazardous to wildlife, LAC shall take
protective measures to eliminate
wildlife exposure.

Technical Revision No. 44 12/23/1997 To modify hydrologic monitoring plan None - superseded by TR # 50

Technical Revision No. 45 5/12/1998 To modify the Performance Monitoring plan for the  None - superseded by TR # 52

Pit impoundment facility, by reducing the sample
frequency. Monitoring will be conducted in April
& August of each year.

Technical Revision No. 46 4/5/1999 Passive treatment pilot scale wetland test None - closed.

Technical Revision No. 47 5/16/2000 To relocate the mine office to Deadwood and to None

discontinue PM-10 air monitoring,.

Technical Revision No. 48 6/30/2000 To construct a full scale Passive Treatment Pond. Final approval of distribution &
collection piping based on as-built
drawings. Prior to direct discharge
solution, LAC must submit data of
performance to the DENR. Data
collected must include: information
on BOD parameters of concern, and
must demonstrate that the system can
properly function under all climatic
conditions.

Technical Revision No. 49 1/11/2001 To modify the reclamation plan for the haul road by On hold pending agreements with

reducing its width and leaving it in place. landowners and approval by the
County.
Technical Revision No. 50 2/16/2001 To modify hydrologic monitoring plan. Shall furnish the DENR with

documentation regarding specific
abandonment procedure for monitor
wells if they are plugged and
abandoned.

May 2015

Page 6 of 9



Table 3

Site Specific Permit, Plans and Technical Revision Summary
Richmond Hill Mine, Central City, South Dakota

Document Date Submitted Description On-Going Requirements and Status
Technical Revision No. 51 5/17/2001 Modify Reclamation Success Monitoring Plan, and ~ None - Reclamation Success
Game Bird, Raptor, and Breeding Bird Survey Monitoring superseded by TR # 61
Completed
Technical Revision No. 52 9/6/2001 To modify the Pit Impoundment and Leach Pad Data from the temperature probes and
Monitoring Plan to reduce the frequency of heat dissipation units be collected on a
monitoring. Monitoring will be conducted in May  continual basis by the automated data-
of each year. logger and uploaded monthly.
Settlement survey shall be performed
every five years starting in 2005.
Monitoring of Barrel Lysimeter # 5
shall be completed in April, June,
August, and October.
Annual reporting for the Performance
Monitoring Program will continue to
be submitted annually in January.
Technical Revision No. 53 9/6/2001 To modify the Aquatic Monitoring Plan to reduce None - superseded by SWD Permit
the frequency of monitoring, SD0026883 effective July 1, 2005.
Technical Revision No. 54 12/12/2001 To modify the leakage response action plan and Weekly LDCRS monitoring
monitoring requirements for the LDCRS
Annual LDCRS reporting included
with the Leach Pad Monitoring
Report.
Continue weather monitoring
program and submit data with Leach
Pad Monitoring report.
Technical Revision No. 55 3/15/2002 Re-configuration of the Storm Water Pond, Notify the department 30 days before

construction of a new sludge pond, and sediment
control structures.

any construction begins. Provide as
built drawings to the department

May 2015

Page 7 of 9



Table 3

Site Specific Permit, Plans and Technical Revision Summary
Richmond Hill Mine, Central City, South Dakota

Document Date Submitted Description On-Going Requirements and Status
within 60 days after completion.
Technical Revision No. 56 3/15/2004 Transfer sludge from Old Sludge Basin to None
Homestake landfill facility Completed
Technical Revision No. 57 4/21/2004 Addition of copper sulfate to the Storm Water pond Limit dosage to a maximum pond
or other process ponds to control algae growth. concentration of 1.0 mg/L.
Sample FD-1 48 hours and one week
after application for dissolved copper.
If concentration is above 20 ug/L
pump back FD-1 to process ponds.
Technical Revision No. 58 7/15/2005 Construct two pilot biological treatment systems by ~ Notify the department within 30 days
converting two of the former carbon columns in the  of project completion and submit
process plant to bio reactors. preliminary test results.
Notify the department prior to
effluent discharge into the
environment to obtain approval.
Technical Revision No. 59 8/14/2007 To accept non-hazardous sludge for the bioreactors ~ None
at Homestake's Blacktail Water Treatment Plant. Technical Revision Withdrawn
Technical Revision No. 60 10/1/2007 Construct Phase 2 of the biological treatment Submit as-built drawings for Phase 2
system initially described in TR #58 within 90-days of completion.
Notify the department of any release
of untreated wastewater in excess of
25 gallons outside of containment
within 24 hours of detection.
Technical Revision No.61 8/25/2008 To modify the survey method for determining Previously approved method can also
vegetative cover. be used.
Technical Revision No.62 4/23/2009 To modify the leakage response action plan and Modified monitoring schedule and

monitoring requirements for the LDCRS

continuance to comply with action
plan conditions of Technical Revision

May 2015
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Table 3
Site Specific Permit, Plans and Technical Revision Summary
Richmond Hill Mine, Central City, South Dakota

Document

Date Submitted Description

On-Going Requirements and Status

No. 54.

Technical Revision No. 63

9/13/2010 To reline Pregnant Pond and install a pond
pumping system

Provide liner specifications and
Construction Quality Assurance Plan
to the department.

Technical Revision No. 64

3/18/2011 To convert Barren Pond into Sludge Disposal Pond

Submit as-built drawings to
department within 60 days of
completion of project.

Perform TCLP analysis for RCRA
metals on each new sludge source
prior to disposal in pond.

Sludge from a new source that exceeds
a regulatory level will not be
deposited in pond.

Maintain minimum one foot of
freeboard in pond at all times.

Continue to use existing wildlife fence
around pond.

Technical Revision No. 65

6/13/2013 Modify and upgrade the FD-1 pumpback system

None
Completed

Technical Revision No. 66

08/14/2015 Eliminate Annual Reclamation Success Monitoring,
and Game Bird, Raptor and Breeding Bird Surveys

None

Technical Revision No. 67 10/03/2014 Modify surface water and groundwater monitoring ~ Modifications effective after receipt of
plans Surface Water Program’s approval of
changes.
May 2015 Page 9 of 9



Table 4
Surface and Groundwater Monitoring
Program Summary



Table 4a
Surface Water and Groundwater Monitoring Program Summary
Richmond Hill Mine
Surface Mine Permit Nos. 445 and 460
Lead, South Dakota

Sampling Frequency

Monitoring Site Location Parameter List Bi-Weekly  Bi-Monthly Monthly Quarterly  Semi-Amnually  Annually
Surface Water
#001 Spruce Gulch NPDES/SWD #2 X X
#002 West Gulch NPDES/SWD #2 xX*
#003 North Gulch NPDES/SWD #2 X!
#004 Rubicon Gulch NPDES/SWD #2 X X
FD-1 Below Stormwater Pond LP Surface Water X
FD-2 Below Leach Pad 3 LP Surface Water
55 Rubicon Gulch Aquatic Biological
OEA-1 (STR1) Cleopatra Creek SWD #1/ Aquatic Biological X
OEA-2 Cleopatra Creek Aquatic Biological
OEA-3 Cleopatra Creek Aquatic Biological
OEA-3B (STR2) Cleopatra Creek NPDES/SWD #1 X
OEA-4 Labrador Gulch Aquatic Biological
RET. POND BELOW  Spruce Gulch RH Surface Water X
WASTE DUMP TOE Spruce Guich RH Surface Water X
Groundwater
SOUTH GULCH South Gulch RH Groundwater X
LP3MW Below Leach Pad 3 LP Groundwater
MW-9B Northwest of Pit Impoundment RH Groundwater X
MW-14 Rubicon Gulch LP Groundwater X
MW-17 South Gulch RH Groundwater X
MW-19 Spruce Gulch RH Groundwater X
MW-20 Spruce Gulch RH Groundwater X
MW-24 North Gulch RH Groundwater X
MW-25 West Gulch RH Groundwater X
MW-26 South Guich RH Groundwater X
Mw-27 Spruce Gulch RH Groundwater X
MW-28 Spruce Gulch RH Groundwater X
MW-29 South Gulch RH Groundwater X
MW-30 West Gulch RH Groundwater X
Leach Pad Effluent
Pad 1 Leach Pad 1-2 Effluent Leach Pad
Pad 3 Leach Pad 3 Effluent Leach Pad
Notes:

'Quarterly sampling frequency proposed in SWD Permit No. SD0026883 renewal application.
Bi-Weekly/Monthly samples collected Bi/Weekly April 1 to September 30 and Monthly October 1 to March 31.
Quarterly samples collected in April/May, June, August, October/ November.
Semi-Annual samples collected in April/ May and August/September,
Annual samples collected in August/September.



Table 4b
Sampling Parameter Lists
Richmond Hill Mine
Surface Mine Permit Nos. 445 and 460
Lead, South Dakota

Richmond Hill
Surface Water List

Parameter (RH Surface Water)

Richmond Hill
Groundwater List
(RH Groundwater)

Surface Water
Discharge List #1
(NPDES/SWD #1)

Surface Water
Discharge List $2
(NPDES/SWD #2)

Leach Pad

Groundwater List
(LP Groundwater)

Leach Pad Surface
Water List
(LP Surface Water)

Teach Pad Effluent
List
(LP Effluent)

Aquatic Biological
List
(Aquatic Biological)

Physical Parameters
Disscilved Oxypgen
Field EC

Fiek! pH

Flow

Hardness

Static Water Level
Total Dissolved Solids
Total Suspended Solids
Water Temperature X

s

= =

Non-Metallics
Acidity
Alkalinity X
BOD, 5-Day

WAD Cyanide

Nitrogen, Ammonia

Nitrogen, Nitrate X
Phosphorus, Dissolved

Sulfate X

b

Dissolved Metals
Aluminum
Arsetiic
Cadmium
Calclum
Chromium
Copper
Irom

Lead
Magnesium
Nickel
Selenium
Sodium
Silver

Zine

Total Recoverable Metals
Aluminum

Arsenic

Cadmium X
Chromium

Copper X
Tron

Lead X
Mercury

Nickel X
Selenium X
Silver

Zinc X

=

»

* =

#

»

P
P

= =
e >

MM KK MR
=

o =

MR MM MK A A A
PR S RN

B3

=

PR

=

s

MM K MMM A MK KM A »

P

MK M

o

P

PR

Notes:
Sextium and sullate sampled quarterdy
“Total Dissolved Solids sampled monthly

*BOD, 5-day sampled monthly at Compliance Foint #001 and #004 only

‘Dissolved ovygen sampled monthly at Compliance Point #004
“Nitrogen, ammonia sampled monthly .

*Nitrogen, ritrate samplest monthly

“Tetal rrcoverable aluminum sampled monthly

HTotal recoverable iron samphed monthly
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Figure 1
Site Location Map
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Figure 2
Permitted Mine Boundary and Surface
Facilities
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Figure 3
Surface Drainages and Surface Water
Sample Locations



el
/\ V\Maurjce\@"\c
5‘?6‘@ 2

F:\Projects\Den\L\LAC Minerals\0076128 Richmond Hill Reclamation\Diagrams\GIS\Petition for Reclamation Release\Figure 3 SW Monitoring Locations (11x17Landscape) 05-15.mxd
5
ST &
2
5280 v \79\9 o
4720:
bt
= 4960
544 N x 4320,
|—24940.
&)
/ ’ G0
Q
&
o
S 5.

=

v/
NG

_AO 14{7‘90:0

&

S\f@g
% =)
/ //_—\\/‘

= Ayl

LEGEND

)
S

Redpath.C
_/—//‘SM
BQZQM

o~
S ow
59 i) 9\\
/_\_

N\

@  SURFACE SAMPLING SITES
e PERMITTED MINE BOUNDARY
ROADS
RECLAIMED SPRUCE GULCH WASTE ROCK FACILITY
RECLAIMED LEACH PADS 1 & 2
RECLAIMED LEACH PAD 3

RECLAIMED ENGINEERED PIT BACKFILL FACILITY
(PIT IMPOUNDMENT)

HAUL ROAD
RECLAIMED V-NOTCH AREA

Yo/ J ) 0N ) U /)/) :
Sy (¥
e iﬁ'fg\ féjg\ I

C%(\x lg/\/} F// 900 1,800 3,600
Y % . : m Feet |
2 igfﬂ e

NN T

AN

RN NEN

RECLAIMED TURNAROUND AREA
RECLAIMED FORMER LAND APPLICATION AREA

52
5360 R
o
(o
oG AN

N

O

-

B A=

!

Sl

0
<

S
RCEBase/Map from the South Dakota Geological Sirvey /\ 3,
NS kbR 2 N ) . \ p cr . D
——Sample Lgcations-from the LAC Minerals 2013 Anhyal Water Quality Report

~=C

1

IVAD

/_..L.,

" ‘Tp‘ >, 6% ~
L/
(Y10

04
ces

A ] anagemen
RICHMOND HILL MINE N . e
3 CHECKED ||| | PETITION FOR RELEASE OF RECLAMATION OBLIGATIONS NI o555, vosemitest, e 00
DATE May 15, 2015
TIME 12:00

SURFACE MINE PERMIT NOS. 445 AND 460 ERM (}rccn\x‘f)od Village, Colorado 80111
CENTRAL CITY, SOUTH DAKOTA - (303) 741-5050

c, L
FFFFFF R 1E2J SURFACE DRAINAGES AND SURFACE WATER SAMPLE LOCATIONS g Ervixonmental Resour "s RErSo DESCRIFTION
g m
W E




Figure 4
Reclamation Status
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Figure 5
Aquatic Biological Monitoring Locations
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Figure 6
Fencing Locations
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Figure 7
Groundwater Sample Locations



g Locations (11x17Landscape) 05-15.mxd

amation\Diagrams\GIS\Petition eclamation orin:
D
;\9)

for R ion Release\Figure 7 GW Monits
\\/_/\—N//j ~ \—\ O
5
Y/ 2
\_/\579 /g\ g
Py > i,
: e&zﬂ_-zsa/
0 .
N\ 2 4320 ~ -G
N — e A

)

LEGEND

%  GROUNDWATER SAMPLING SITES
es=s PERMITTED MINE BOUNDARY

th_Creek

t

Redpat

ROADS
RECLAIMED SPRUCE GULCH WASTE ROCK FACILITY
RECLAIMED LEACH PADS 1 & 2

RECLAIMED LEACH PAD 3

RECLAIMED ENGINEERED PIT BACKFILL FACILITY
(PIT IMPOUNDMENT)

HAUL ROAD
RECLAIMED V-NOTCH AREA
RECLAIMED TURNAROUND AREA

RECLAIMED FORMER LAND APPLICATION AREA
7 N

~N ST

RN NEE

)

A e

<&
P N
ZF/ZOL
&
o)
2
A
ces

) il
[e] —
s N REVISION DESCRIPTION DATE
oRan || TEe GROUNDWATER SAMPLE LOCATIONS g Eronmental Resour
A q anagemen
CHECKED |:| ITION FO MiHMgN LAMAT B ; W%ﬁ;&

g

L%@@ % S
' »
«\;} )ty ;
S

[o2]
(o]
(=]
@M<
5¢

NS [N

AN N /) T N 5
S;OURGE\.\@I\_/I/ap,fnom? at .)eSS\ou\th [Kakota Geological Sury\ey £
2]} ~sample Locatiohs flom the LAC Minerals 2013 Anhyal Water Quality Repo

iy
@
c
2
m

N

F RECLAMATION OBLIGATIONS HH & 0499 5. USCYY,\.ltC St St
DATE May 15, 2015 SURFACE MINE PERMIT NOS. 445 AND 460 ERM (Jrccm’v’ood Village, Colorado 80111
TIME 12:00 pm CENTRAL CITY, SOUTH DAKOTA - (303) 741-5050




Figure 8
Sediment Control Structures
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Figure 9
Spruce Gulch Water Management Facility
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Appendix A
Photolog of the Richmond Hill Mine



1. Spruce G - view facing southwest, showing former rock depository (center-left) and poundment (right).

2. August 2010 - Reclaimed surface sh:ing vegetann success and stability in Spruce
Gulch drainage.




4. Au

il i ! \.\\'f ‘\té el L e e b b / ¥

ruce Gulch near headwaters showing stormwater control 7. Au
P 8




8. Reclaimé ; : y w facing northeast. el st 2010 — Spruce Gulch Treatment Ponds - view facing southeast.

et ;
M ey s

10. Spruce Gulch ponds and treatment system. 11. Spruce Gulch upper treatment pond.




12. South G below Pit Impoundment - view facing south.

13. View facing northwest of Pit Impoundment and West Gulch.




14. Pit Impotmdment — view facing north showing North Gulch.

15. Pit Impoundment — view facing northwest.




17. Pit ImpO™idment — view facing

20. Turnaround Area — view facing south.




22 G-Bng with Leach Pad 3 in ackground — view facing west.




a showing Leach Pad 3 (left) — view facing north. ' August 2010 - Original Sludge Basin and water treatment system piping -

east
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7. LimestO
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28. Auut 2010 - Limestone Qurr_v sh(wingcing signage.
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- Limestone Quarry highwall.




per reclaimed benches in the Limestone Quarry - view facing east. ¥ August 2010 - Reclaimed upper bench in the Limestone Quarry.

ugus 2010 - Limestone -- ' w fain south.

l Reclaimed Leach Pad 3 northern slope in the background.




35. August 20 — Top of the reclaimed Leach Pad 3 area - view facing south showing the ®. August 2010 — Top of the reclaimed Leach Pad 3 area - view f
Maintenance building in the background. . - ortion of the Limestone Quarry highwall in the back

38. August 2010 - Reclaimed soil stockpile and drainage west of the Process Area - view
facing southeast showing the water treatment building and pregnant pond in the left
background and the reclaimed north slope Leach Pads 1 and 2.




39. August'® 2 med Process and soil stockpile area. - view facing northeast . Process Area — Barren Pond (Sludge Disposal Pond).

showing stormwater pond in the left background and pregnant pond and water treatment
building in the right background.




—— —— — —— -
143. Augus 0 — Area west of the Process Area - view facing east showing the Water %. August 2010. Area west of the Prc Area - view facing southwest show1 directed
Treatment Plant in the background (left). drainage away from the leach pads. T

s the background.

45. August 2010 - Reclaimed V-Notch area - view facinnorthea showing Leach Pad 3 in 4. Au st 2010 — Reclaied southwestern slope of the V-Notch. - B
the background (left).




#6. August 2010. Reclaimed Crusher Area showing Maintenance building in th
@ | background.

49. August 2010. Reclaimed Crusher Area facing south. 50. ugust.’!()]().-d Crusher Area facing suuthm,«atn> building in the
background.










Appendix B

Bond Release Evaluation, Richmond Hill
Mine, 2008 Revegetation Success Sampling
— Cedar Creek Associates, Inc., March 2009



Bond Release Evaluation

Richmond Hill Mine
2008 Revegetation Success Sampling

REVEGETATED UNITS
ANCILLARY NORTH
ANCILLARY SOUTH
CRUSHER
LEACHPAD 1 & 2
LEACH PAD 3
LIMESTONE QUARRY
PAD 3 DRAW

PIT IMPOUNDMENT
SPRUCE GULCH
TURNAROUND
V-NOTCH

By:

CEDAR CREEK ASSOCIATES, INC.
5586 Overhill Dr.

Fort Collins, Colorado 80526

March, 2009
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Richmond Hill Mine

Revegetation — Bond Release Evaluation

1.0 INTRODUCTION

1.1 General

Cedar Creek Associates, Inc. (Cedar Creek) was retained in 2008 by LAC Minerals (U.S.A),
LLC. (LAC) to evaluate 11 revegetated units at the Richmond Hill mine (see Map 1) with respect

to agency mandated success criteria.

Revegetation at the mine has been intermittently

monitored (ground cover and woody plant establishment) starting in 1996 to ascertain progress

toward bond release. The occurrence of such monitoring is detailed on Table 1 below by year,

unit, and type of sampling that occurred. Based on discussions with regulatory personnel in

concert with the aforementioned monitoring results, it was determined that planted vegetation

communities had matured sufficiently to withstand the rigors of a bond release evaluation.

Table 1 Richmond Hill - 2008
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. According to permitting documentation, only one success standard (surety release criterion)
has been established for the revegetated areas of the mine, although several specific and non-
specific “requirements” are offered. The criterion for determination of reclamation success across
these reclaimed areas is the achievement of at least 40% total live ground cover by grasses,
legumes, and forbs. This criterion is closely related to three non-specific requirements:
“Understory adequate to control erosion”; “Noxious weeds must be controlled”; and “Vegetative
cover must be permanent and self-generating”. Two additional requirements are somewhat
more specific: “Pit Impoundment and Leach Pads are to be free of deep-rooting vegetation that
could impair the clay caps” and “Final vegetative measurements to be conducted at least one (1)
growing season after the last fertilizer application on reclaimed areas”. In addition, two non-
specific “requirements” relating to wildlife are as follows: “Vegetation composition shall be
appropriate for post-mining land use of Wildlife Habitat”; and “Surviving vegetative species
composition is capable of supporting wildlife species identified to benefit”.

In general, it is the intent of this document to provide necessary supporting information,
especially regarding the present expression of the revegetated communities with respect to LAC's
request for surety and liability release for the reclaimed 239.81 acres of the Richmond Hill Mine.
Quantitative evaluations consisted of an intensive field sampling for the variable of ground cover

. (a total of 220 line-point transects) systematically conducted within the 11 revegetated units.
Woody plant density (for trees and shrubs) was determined through two sampling procedures.
The first of these involved twenty belt transects that were placed evenly throughout each unit to
get an average density within a unit. The second procedure involved between one and four belt
transects placed in prominent shrub / tree patches to get a more detailed assessment of these
areas. A total of 22 patches of shrubs and trees were identified that totaled approximately 27.99
acres.

Overall, the revegetated area exhibits excellent topographic diversity with multiple aspects
and slope angles and is typically dominated by herbaceous communities (primarily grassland) but
prominent young woodland and shrubland communities are evolving as well on approximately 14
percent of the landscape (shrub / tree patches plus Turnaround unit). Ground cover and woody
plant density sampling was systematically conducted from August 11" through 15%, 2008 by or
under the direct supervision of Cedar Creek’s senior Range Ecologist, Mr. Steven R. Viert, or Sr.
Plant Ecologist, Mr. Erik M. Mohr.

With regard to the overall achievement of revegetation success, the Richmond Hill Mine
exhibits more than adequate ground cover, species diversity, and woody plant density for post-
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mining land uses. Both the number and amounts of the various species present suggest strongly .
that Richmond Hill has been very successful in “jumping” past the early weedy phase of

succession into an early to mid-seral stage which should continue to advance along the

successional continuum under proper post-mining management.

Chart P (below) exhibits the seasonal precipitation that has occurred near the Richmond Hill
mine over the past 12 years. The climatic data is from the town of Lead which is approximately
4 miles east of the mine and 300 to 600 feet lower in elevation. The 99-year average in the
town of Lead is 27.02 inches, while the monthly average ranges from 1.23 inches in January to
4.02 inches in May. Average winter precipitation is 4.59 inches while spring, summer, and fall
averages 11.33, 6.44, and 4.66 inches, respectively. Perusal of Chart P further reveals that
precipitation for the 2007/2008 growing season was above average as were the previous three
growing seasons.

Chart P
Seasonal Precipitation (July - June)
at Lead, 1996 - 2008

45

35

Average
27.02"

15

Inches of Precipitation
]

10

96/97 97/98 98/99 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 99 Year
Avg.

September
August

Seasonal Precipitation at Lead, South Dakota -
2007/2008 vs. 99-Year Average

Inches

Summer Fall Winter Spring TOTAL

CEDAR CREEK ASSOCIATES, Inc. Page 4 Richmond Hill Revegetation - 2008
Bond Release Evaluation



1.2 Background

From the revegetation records made available to Cedar Creek, it appears initial revegetation
efforts began at Richmond Hill around 1989 and continued through 1996. Revegetation units
were split into “Habitat Zones” and different seed mixes and / or shrub and tree plantings
roughly corresponded to this design. This habitat zone design is shown on Maps 13 and 14 in
Appendix A.

Areas included in the 1989 — 1994 seedings include a majority or portion of the Ancillary
South, Ancillary North®, Crusher, V-Notch, Limestone Quarry, Pad 3 Draw, and Turnaround units.
These areas were seeded with a hydromulcher using a mixture of mulch, fertilizer, tackifier
(steep slopes only) and seed. The mulch varied from 1,500 to 2,000 Ibs. per acre and contained
100% wood fiber mulch or 50% wood fiber mulch and 50% recycled newsprint. First year
application rate of fertilizer was 90 Ibs. per acre of 40N-40P-10K with a second year application
rate of 45 Ibs. per acre of 25N-10P-10K and a third year application rate of 25 Ibs. per acre of
29N-5P-0K. The tackifier was included in the mix on the steeply sloping banks at a rate of 100
Ibs. per acre. The seed mixture for this early reclamation was:

Sideoats Grama Bouteloua curtipendula 3 Ibs. PLS /acre
Western Wheatgrass Agropyron smithif 3 Ibs. PLS /acre
Slender Wheatgrass Agropyron trachycaulum 1 Ib. PLS /acre
Green Needlegrass Stipa viridula 2 Ibs. PLS /acre
Little Bluestem Schizachyrium scoparium 2 |bs. PLS /acre
Dutch White Clover Trifolium repens 2 Ibs. PLS /acre
Timothy Phleum pretense 1 Ib. PLS /acre
Yellow Sweetclover Melilotus officinalis 1 Ib. PLS /acre

It is unknown whether this mix and application rate was followed each year during this period or
whether wildflower or shrub mixes were included with this grass and legume mix.

Revegetation of Spruce Gulch began in 1995. This area also appears to have been
hydromulched with a similar mixture of mulch, fertilizer, tackifier and seed. Compacted surfaces
were ripped or scarified prior to seeding. The wood fiber rate was approximately 1,500 to 2,000
Ibs. per acre. First year application rate of fertilizer was 100 Ibs. per acre of 40N-40P-10K with
second and third year application rates of 50 Ibs. per acre of 25N-10P-10K. Tackifier was
included at a rate of 100 Ibs. per acre. The seed mixture for the Spruce Gulch unit was:

" The terms “Ancillary North” and “Ancillary South” were designations introduced by Cedar Creek to allow
the ability to address a group of small ancillary areas not typically affiliated with larger units such as a leach
pad, crusher, or pit area.
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Thickspike Wheatgrass
Western Wheatgrass
Slender Wheatgrass
‘Durar’ Hard Fescue
Kentucky Bluegrass
Dutch White Clover

Timothy
Winter Wheat
“High Altitude Wildfl

Blue Thimble Flower
Lance-leaved Coreopsis
Plains Coreopsis
Blanket Flower

Blue Flax

Rocky Mtn. Penstemon
Prairie Clover

Prairie Coneflower
Black-eyed Susan

Agropyron dasystachyum
Agropyron smithii
Agropyron trachycaulum
Festuca ovina

Poa pratensis

Trifolium repens

Phleum pretense
Trisetum x

r" mix

Gilia capitata

Coreopsis lanceolata
Coreopsis tinctoria
Gaillardia aristata

Linum lewisii

Penstemon strictus
Petalostemon purpureum
Ratibida columnifera
Rudbeckia hirta

6 Ibs. PLS /acre
8 Ibs. PLS /acre
4 |b. PLS /acre
2 Ibs. PLS /acre
4 |bs. PLS /acre
4 |bs. PLS /acre
4 |b. PLS /acre
6 Ib. PLS /acre

8 Ibs. PLS /acre total

In addition, various mixtures of shrub seed were included in the grass and wildflower seed

mix depending on habitat type designation within Spruce Guich (see map 13).

Transition Bur Oak—Aspen Open Pine
0.7

0.7

Habitat Zone (PLS / acre)
Commeon Name Spruce Birch
Serviceberry 0.7 0.7 0.7
Woods Rose D.7 0.7 0.7
Chokecherry 0.5 0.5 0.5
Snowberry 0.3 0.3
Golden Currant 0.3 0.3
Buckbrush
Kinnikinnick

0.5 0.5 0.5
0.3
0.3
1.0 1.0
1.3 1.3

Revegetation of the clay-capped areas of Leach Pads 1, 2, & 3 and the Pit Impoundment

occurred in 1996. The seed mix for these areas purposely lacked a shrub seed component to

reduce potential for perforation of the clay cap by deep-rooting plant species. The seed mix also

emphasized erosion control and maximized soil stability. Fertilizer and mulch applications were

identical to the specifications for Spruce Gulch, although it is unknown whether a tackifier was

employed. The seed mixture used was as follows:

Sideoats Grama
Western Wheatgrass
Slender Wheatgrass
‘Durar’ Hard Fescue
Kentucky Bluegrass
Dutch White Clover
Timothy

Smooth Brome
Green Needlegrass
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Bouteloua curtipendula
Agropyron smithii
Agropyron trachycaulum
Festuca ovina

Poa pratensis

Trifolium repens
Phleum pretense
Bromus inermis

Stipa viridula
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1 Ib. PLS /acre
4 |bs. PLS /acre
2 |bs. PLS /acre
1 Ib. PLS /acre
1 Ib. PLS /acre
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3 Ibs. PLS /acre
2.4 |bs. PLS /acre

Richmond Hill Revegetation - 2008
Bond Release Evaluation




. This seed mixture was used at the above rate for drill-seeded areas. For rocky or steep
areas, the seeding rate was doubled and broadcast seeded via a hydromulcher.

In addition to the seeding effort, planting of containerized shrubs and trees was undertaken
in the Spruce Guich, Crusher, V-Notch, and Limestone Quarry units in the winter of 1995 / 1996.
The following shrub and tree species, and the amounts of each, were planted in several
designated areas and later monitored for survival rates.

Paper Birch Betula papyrifera 2,800
Black Hills Spruce Picea glauca var. densata 1,400
Aspen Populus tremuloides 2,900
Chokecherry Prunus virginiana 1,000
Bur Oak Quercus macrocarpa 2,200
Wood's Rose Rosa woodSsii 100

Finally, 64 tree spades of Black Hills spruce, aspen, serviceberry, ponderosa pine, juniper,
chokecherry, paper birch, and bur oak with accompanying understory shrubs were excavated
from nearby undisturbed areas and placed at various locations in the Spruce Guich unit. An
additional 21 Black Hills spruce from the “tree farm” were planted in the drainage bottom of
Spruce Gulch. The V-Notch unit received 26 tree spades of aspen, serviceberry, paper birch, bur

. oak, and ponderosa pine. Finally, the Limestone Quarry unit received 26 tree spades of aspen
and paper birch.
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2.0 VEGETATION SAMPLING METHODOLOGY

Methods utilized by Cedar Creek to evaluate the revegetated resources of the Richmond Hill
Mine followed accepted scientific procedures common to the discipline and are fully detailed in
Appendix B. Ground cover was measured utilizing the point-intercept procedure with state-of-
the-art laser instrumentation, and to an intensive level of statistical precision. A total of 2,000
intercepts were recorded along 20 systematically spaced transects placed in an unbiased manner
in each of the 11 revegetated units. Woody plant density was estimated through 20 co-located
belt transects per unit. In addition, a total of 40 belt transects were placed in 22 prominent
shrub / tree patches.
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3.0 RESULTS

The 11 reclaimed areas (see Map 1) that are the subject of this evaluation comprise a
majority of those areas revegetated for final closure of the Richmond Hill Mine. Table 2 presents
a listing of all floral taxa observed on the revegetated areas of the Richmond Hill Mine. Tables 3
- 5 and Charts 3 and 4 provide summary cover data, while Tables 6 — 16 present raw ground
cover data collected from the 11 revegetation units. Tables 17 - 30 and Charts 5 and 6 present
summary and raw woody plant density data collected from the sampled units, as well as from the
22 prominent shrub / tree patches (see Maps 2 — 12 in Appendix A for locations). Plates 1 - 22
(see Appendix A) provide a visual indication of the condition of revegetation at the time of
sampling and provide a continuing visual record of the progress of revegetation.

3.1 Summary

In 2008, Cedar Creek observed a total of 85 vascular plant taxa within Richmond Hill's
reclaimed areas (Table 2). Of these, 26 were grasses (or grass-like taxa), 45 were forbs, and 14
were shrubs, sub-shrubs, or trees. Eight of the forbs are classified as noxious weeds. A total of
60 taxa occur in sufficient quantity or distribution to have been detected by ground cover
sampling (Table 3). All revegetation units easily pass the required 40% cover by grasses,

lequmes, and forbs success criterion with values ranging from 51.0% to 79.5% (see Chart 1 on
next page). The 11 revegetation units exhibited a range of 4 to 13 different perennial plant
species exhibiting greater than one percent composition (a typical index of diversity) and

revegetation efforts that exhibit at least 4 to 5 plant taxa with greater than one percent
composition are considered to be good efforts (native areas tend to exhibit between 10 and 12
plants with >1% composition). With regard to average woody plant density, the revegetation
units exhibited a range of 4 to 1,163 young and mature woody plants per acre (Table 19), while
the 22 prominent shrub / tree patches exhibited a range of 144 to 6,330 shrubs and trees per
acre (Table 17).

The following sections (3.2 through 3.12) provided a narrative discussion of the cover,
diversity, and woody plant density results by revegetation units and present comparison to
historical data, where available. Summary and raw data tables are presented in Appendix A
following Section 5.0.

3.2 Ancillary North

The Ancillary North unit is a collection of several miscellaneous areas adjacent to roads and
other units in the main facilities area (see Map 2). This unit is comprised of 21.4 acres of flat to
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Chart1
Richmond Hill - Success Comparison
Grass, Legume, and Forb Live Average Cover - 2008

Live Average Cover (%)
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North  South Pad Pad3 Quarry Draw Impound- Guich around

1&2 ment

moderately sloping revegetation that encompasses all aspects. A total of 22 plant taxa were
observed in the unit (see Table 2) as well as three noxious weeds. Ground cover in the Ancillary
North unit consisted of 82.0% live vegetation, 2.4% rock, 14.7% litter, and bare soil exposure of
1.0%. Grass, leqgume, and forb cover across the unit averaged 79.5% with noxious weed cover
averaging only 0.2%. Dominant taxa were hard fescue (Festuca ovina), black medic (Medicago
lupuling), Kentucky bluegrass (Poa pratensis), western wheatgrass (Agropyron smithii), and
thickspike wheatgrass (Agropyron dasystachyum) with 40.9%, 10.7%, 6.0%, 5.2%, and 5.1%
average cover, respectively. With regard to diversity, Ancillary North exhibited 7 perennial
grasses and 1 perennial forb with greater than 1% relative cover (composition). Woody plant
density was determined from 20 belt transects. Density (Table 19) totaled 89 young and mature
plants per acre with Woods rose (Rosa woodsil) and ponderosa pine (Pinus ponderosa) the
dominant woody plants. One prominent shrub / tree patch was located in this unit
(approximately 1.04 acres) and sampled with two belt transects (Table 17). This shrub / tree
patch (Ancillary North - A) averaged a total of 6,330 woody plants per acre with red raspberry
(Rubus idaeus), Oregon grape (Mahonia repens), and chokecherry (Prunus virginiana) the
dominant woody plants.
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. No previous sampling was found to have occurred in this unit. The unit easily passes the
success criterion (40% cover by grasses, legumes and forbs) with a sustainable and diverse
composition of long-living perennial plants and should be released from bond liability.

3.3 Ancillary South

The Ancillary South unit is a collection of areas adjacent to the haul and access roads in the
southern portion of the mine area (see Map 3). This unit is comprised of 16.8 acres of flat to
moderately sloping revegetation that encompasses all aspects. A total of 34 plant taxa were
observed in the unit (see Table 2) as well as four noxious weeds. Ground cover in the Andillary
South unit consisted of 62.6% live vegetation, 9.9% rock, 23.7% litter, and bare soil exposure of
3.9%. Grass, legume, and forb cover across the unit averaged 55.4% with noxious weed cover
averaging only 0.2%. Dominant taxa were hard fescue, timothy (Phleumn pretense), black medic
and redtop (Agrostis alba) with 14.4%, 10.0%, 5.5%, and 5.1% average cover, respectively.
With regard to diversity, Ancillary South exhibited 9 perennial grasses, 1 perennial legume, 2
other perennial forbs, and 1 tree species for a total of 13 species with greater than 1% relative
cover (composition). Woody plant density was determined from 20 belt transects. Density
(Table 19) totaled 603 young and mature plants per acre with ponderosa pine the dominant

. woody plant. Three prominent shrub / tree patches were located in this unit (totaling
approximately 5.25 acres) and sampled with three belt transects (Table 17). All three of the
shrub / tree patches (Ancillary South — A, B, & C) were dominated by ponderosa pine and
averaged a total of 1,230, 2,624, and 144 woody plants per acre, respectively.

No previous sampling was found to have occurred in this unit. The unit easily passes the
success criterion (40% cover by grasses, legumes and forbs) with a sustainable and diverse
composition of long-living perennial plants and should be released from bond liability.

3.4 Crusher

The Crusher unit is located in the southern portion of the main facilities area (see Map 4).

This unit is comprised of 5.95 acres of flat to moderately sloping revegetation that has a

northwesterly aspect. A total of 27 plant taxa were observed in the unit (see Table 2) as well as

two noxious weeds. Ground cover in the Crusher unit consisted of 79.7% live vegetation, 0.9%

rock, 19.5% litter, and bare soil exposure of 0.0%. Grass, legume, and forb cover across the

unit averaged 73.8% with noxious weed cover too low to be intercepted. Dominant taxa were

hard fescue, Kentucky bluegrass, black medic, yellow sweetclover (Melilotus officinalis), and

. western yarrow (Achillea millefolium) with 22.1%, 12.0%, 7.8%, 7.3%, and 5.3% average cover,
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respectively. With regard to diversity, the Crusher unit exhibited 7 perennial grasses and 1
perennial forb with greater than 1% relative cover (composition). Woody plant density was
determined from 20 belt transects. Density (Table 19) totaled 4 young and mature plants per
acre with Woods rose and aspen (Populus tremuloides) the dominant woody plants. One
prominent shrub / tree patch was located along the southern and eastern edges of this unit
(approx. 0.80 acres) and sampled with three belt transects (Table 17). This shrub / tree patch
(Crusher - A) averaged a total of 5,633 woody plants per acre with ponderosa pine, red raspberry
and paper birch (Betula papyrifera) the dominant woody plants.

Cover sampling by previous surveyors in this unit from 1997 through 2005 was combined
with transects from the Limestone Quarry and V-notch units. Perusal of the chart below reveals
that total live cover has ranged from 67% to 76% over the years with a noticeable drop in bare
ground (23% to 1% exposure). Four belt transects were established in the open area of the
Crusher unit in 1997 and by 2005, surveys had revealed that all containerized transplants in the
permanent transects had died.

Crusher, Limestone Quarry, & V-Notch
Average Cover Summary - 1997 - 2008

100%

90%
80%
o Ground
70% Bare
8
‘; 60% m Rock
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This unit easily passes the success criterion (40% cover by grasses, legumes and forbs) with
a sustainable and diverse composition of long-living perennial plants and should be released from

bond liability. .
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The Leach Pad 1 & 2 unit is located in the southeastern portion of the main facilities area
(see Map 5). This unit is comprised of 31.1 acres of flat to steeply sloping revegetation that
encompasses all aspects. A total of 31 plant taxa were observed in the unit (see Table 2) as well
as four noxious weeds. Ground cover in the Leach Pad 1 & 2 unit consisted of 69.1% live
vegetation, 2.7% rock, 26.7% litter, and bare soil exposure of 1.7%. Grass, legume, and forb
cover across the unit averaged 65.0% with a noxious weed cover of only 0.1%. Dominant taxa
were smooth brome (Bromus inermis), hard fescue, and black medic with 25.5%, 22.9%, and
10.1% average cover, respectively. With regard to diversity, the Leach Pad 1 & 2 unit exhibited
4 perennial grasses with greater than 1% relative cover (composition). Woody plant density was
determined from 20 belt transects. Density (Table 19) totaled 14 young and mature plants per
acre with buckbrush (Ceanothus velutinus) the dominant woody plant. No prominent shrub /
tree patches were located in this unit and an active shrub and tree control program was evident
with several herbicide-sprayed, dead buckbrush individuals noted.

Cover sampling by previous surveyors in this unit from 1997 through 2005 was combined
with transects from the Leach Pad 3 unit. Perusal of the chart below reveals that total live cover
has increased from 41% to 67% over the years with a noticeable drop in bare ground (46% to
2% exposure). No previous woody plant density or survival sampling was found for this unit.
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This unit easily passes the success criterion (40% cover by grasses, legumes and forbs) with .
a sustainable and diverse composition of long-living perennial plants and should be released from
bond liability.

3.6 Leach Pad 3

The Leach Pad 3 unit is located in the central portion of the main facilities area (see Map 6).
This unit is comprised of 28.7 acres of flat to steeply sloping revegetation that encompasses all
aspects. A total of 20 plant taxa were observed in the unit (see Table 2) as well as one noxious
weed. Ground cover in the Leach Pad 3 unit consisted of 64.4% live vegetation, 4.9% rock,
29.2% litter, and bare soil exposure of 1.6%. Grass, legume, and forb cover across the unit
averaged 57.5% with noxious weed cover too low to be intercepted. Dominant taxa were hard
fescue, smooth brome, and black medic with 21.8%, 21.2%, and 10.4% average cover,
respectively. With regard to diversity, the Leach Pad 3 unit exhibited 4 perennial grasses with
greater than 1% relative cover (composition). Woody plant density was determined from 20 belt
transects. Density (Table 19) totaled 10 young and mature plants per acre with buckbrush the
dominant woody plant. No prominent shrub / tree patches were located in this unit and an active
shrub and tree control program was evident with several herbicide-sprayed, dead buckbrush
individuals noted.

Cover sampling by previous surveyors in this unit from 1997 through 2005 was combined
with transects from the Leach Pad 1 & 2 unit. Perusal of the chart below reveals that total live
cover has increased from 41% to 67% over the years with a noticeable drop in bare ground
(46% to 2% exposure). No previous woody plant density or survival sampling was found for this
unit.

This unit easily passes the success criterion (40% cover by grasses, legumes and forbs) with
a sustainable and diverse composition of long-living perennial plants and should be released from
bond liability.
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Average Cover Summary - 1997 - 2008
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The Limestone Quarry unit is located in the northwestern portion of the main facilities area
(see Map 7). This unit is comprised of 6.30 acres of flat to moderately sloping revegetation that
has southerly and northwesterly aspects. A total of 26 plant taxa were observed in the unit (see
Table 2) as well as one noxious weed. Ground cover in the Limestone Quarry unit consisted of
70.1% live vegetation, 3.9% rock, 24.4% litter, and bare soil exposure of 1.7%. Grass, legume,
and forb cover across the unit averaged 66.7% with noxious weed cover too low to be
intercepted. Dominant taxa were hard fescue, slender wheatgrass (Agropyron trachycaulum),
and Kentucky bluegrass with 20.3%, 13.1%, and 13.1% average cover, respectively. With
regard to diversity, the Limestone Quarry unit exhibited 8 perennial grasses and 1 perennial forb
with greater than 1% relative cover (composition). Woody plant density was determined from 20
belt transects. Density (Table 19) totaled 43 young and mature plants per acre with Woods rose
and bur oak (Quercus macrocarpa) the dominant woody plants. No prominent shrub / tree
patches were located in this unit.

Cover sampling by previous surveyors in this unit from 1997 through 2005 was combined
with transects from the Crusher and V-notch units. Perusal of the chart below reveals that total
live cover has ranged from 67% to 76% over the years with a noticeable drop in bare ground
(23% to 1% exposure). Four woody plant belt transects were established in the transition zone
of the Limestone Quarry unit in 1997 and by 2005, surveys had revealed a 55% survival rate of
the containerized transplants along the permanent transects.
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Crusher, Limestone Quarry, & V-Notch
Average Cover Summary - 1997 - 2008
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This unit easily passes the success criterion (40% cover by grasses, legumes and forbs) with
a sustainable and diverse composition of long-living perennial plants and should be released from
bond liability.

3.8 Pad 3 Draw

The Pad 3 Draw unit is located in a revegetated draw northeast of Leach Pad 3 in the
northern portion of the mine facilities area (see Map 8). This unit is comprised of 19.4 acres of
gently to moderately sloping revegetation that encompasses all aspects. A total of 41 plant taxa
were observed in the unit (see Table 2) as well as four noxious weeds. Ground cover in the Pad
3 Draw unit consisted of 69.8% live vegetation, 4.6% rock, 24.9% litter, and bare soil exposure
of 0.9%. Grass, legume, and forb cover across the unit averaged 68.5% with noxious weed
cover averaging only 0.2%. Dominant taxa were hard fescue, thickspike wheatgrass, western
wheatgrass, timothy, and Kentucky bluegrass with 15.6%, 14.0%, 11.9%, 5.6%, and 5.5%
average cover, respectively. With regard to diversity, Pad 3 Draw exhibited 9 perennial grasses
and 1 perennial forb with greater than 1% relative cover (composition). Woody plant density
was determined from 20 belt transects. Density (Table 19) totaled 312 young and mature plants
per acre with ponderosa pine the dominant woody plant. Four prominent shrub / tree patches
were located in this unit (totaling approximately 3.64 acres) and sampled with eight belt
transects (Table 17). Patch A was dominated by bur oak, Woods rose, and golden currant (Ribes
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aureum) and averaged 621 woody plants per acre. Patches B and C were dominated by
ponderosa pine and red raspberry and averaged 973 and 729 woody plants per acre,
respectively. Patch D is located in the moist draw bottom and was solely dominated by 4,535
coyote willow (Salix exigua) plants per acre.

No previous sampling was found to have occurred in this unit. The unit easily passes the
success criterion (40% cover by grasses, legumes and forbs) with a sustainable and diverse
composition of long-living perennial plants and should be released from bond liability.

3.9 Pit Impoundment

The Pit Impoundment unit is located in the southern portion of the mine area (see Map 9).
This unit is comprised of 42.9 acres of steeply sloping revegetation that encompasses all aspects.
A total of 41 plant taxa were observed in the unit (see Table 2) as well as four noxious weeds.
Ground cover in the Pit Impoundment unit consisted of 59.7% live vegetation, 9.2% rock, 29.6%
litter, and bare soil exposure of 1.6%. Grass, legume, and forb cover across the unit averaged
51.0% with a noxious weed cover of only 0.3%. Dominant taxa were smooth brome and hard
fescue with 33.0%, and 13.6% average cover, respectively. With regard to diversity, the Pit
Impoundment unit exhibited 3 perennial grasses and 2 shrubs with greater than 1% relative
cover (composition). Woody plant density was determined from 20 belt transects. Density
(Table 19) totaled 322 young and mature plants per acre with red raspberry the dominant woody
plant. Three prominent shrub / tree patches were located in this unit (totaling approximately
4.85 acres) and sampled with seven belt transects (Table 17). These shrub / tree patches were
located below the “capped” areas on the lower slopes of the unit (see Map 9). Patches A and C
were dominated by red raspberry and averaged 1,617 and 2,136 woody plants per acre,
respectively. Patch B was solely occupied by ponderosa pine and averaged 3,660 young trees
per acre.

Cover sampling in this unit occurred from 1997 through 2005. Perusal of the chart below
reveals that total live cover has ranged from 48% to 70% over the years with a noticeable drop
in bare ground (32% to 2% exposure). No previous woody plant density or survival sampling
was found to occur on this unit.

This unit easily passes the success criterion (40% cover by grasses, legumes and forbs) with
a sustainable and diverse composition of long-living perennial plants and should be released from
bond liability.

CEDAR CREEK ASSOCIATES, Inc. Page 17 Richmond Hill Revegetation - 2008
Bond Release Evaluation



Pit Impoundment
Average Cover Summary - 1997 - 2008
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3.10 Spruce Guich
&

The Spruce Gulch unit is located in the southern portion of the mine area (see Map 10).
This unit is comprised of 52.7 acres of moderately to steeply sloping revegetation that
encompasses all aspects. A total of 49 plant taxa were observed in the unit (see Table 2) as well
as six noxious weeds. Ground cover in the Spruce Guich unit consisted of 68.1% live vegetation,
7.8% rock, 17.2% litter, and bare soil exposure of 1.1%. Grass, legume, and forb cover across
the unit averaged 61.3% with noxious weed cover of only 0.1%. Dominant taxa were hard
fescue, timothy, and slender wheatgrass with 39.4%, 3.7%, and 3.6% average cover,
respectively. With regard to diversity, the Spruce Guich unit exhibited 6 perennial grasses and 1
perennial forb with greater than 1% relative cover (composition). Woody plant density was
determined from 20 belt transects. Density (Table 19) totaled 251 young and mature plants per
acre with coyote willow and aspen the dominant woody plants. Nine prominent shrub / tree
patches were located in this unit (totaling approximately 12.35 acres) and sampled with 16 belt
transects (see Table 17 and Map 2). Patches A, B and I were dominated by Wood’s rose and
averaged 452, 4,636 and 3,657 woody plants per acre, respectively. Patch C was dominated by
red raspberry, Wood'’s rose, and ponderosa pine and averaged 883 woody plants per acre. Patch
D (moist bottom areas) was dominated by coyote willow and averaged 5,894 woody plants per
acre. Patches E, F and H were dominated by Wood's rose, Black Hills spruce (Picea glauca var.
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. densata) and golden currant and averaged 578, 372, and 915 woody plants per acre,
respectively. And finally, Patch G was dominated by red raspberry and ponderosa pine and
averaged 4,525 woody plants per acre.

Cover sampling in this unit occurred from 1997 through 2005. Perusal of the chart below
reveals that total live cover has ranged from 61% to 68% over the years with a noticeable drop
in bare ground (27% to 1% exposure). Three different woody plant sampling techniques have
been undertaken in Spruce Gulch since 1996. Twenty-one belt transects were established in the
Birch, Spruce, Transition, and Oak-Aspen habitat zones of the Spruce Guich unit in 1997 and by
2005, surveys had revealed a 71% survival rate of the containerized transplants along those
transects. Second, seedling macroplots were established in each zone in 1996 and by 2005, only
the birch zone exhibited any live shrubs yielding a density of 2,214 woody plants per acre (down
from 6,635 per acre in 1996). And finally, two shrub transects (6 ft. x 100 ft.) were sampled
starting in 2000 and 2001 in the “upper” and “lower” areas of Spruce Gulch, presumably in
prominent shrub/ tree areas. The “upper” area exhibited 1,307 shrubs per acre in 2005 and the
“lower” area yielded 3,775 woody plant per acre in 2005.

Spruce Gulch
Average Cover Summary - 1997 - 2008
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This unit easily passes the success criterion (40% cover by grasses, legumes and forbs) with
a sustainable and diverse composition of long-living perennial plants and should be released from

. bond liability.
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3.11 Turnaround

The Turnaround unit is located in the southern portion of the mine area (see Map 11). This
unit is comprised of 5.5 acres of flat to gently sloping revegetation that encompasses all aspects.
A total of 37 plant taxa were observed in the unit (see Table 2) as well as two noxious weeds.
Ground cover in the Turnaround unit consisted of 69.5% live vegetation, 9.6% rock, 17.2% litter,
and bare soil exposure of 3.8%. Grass, legume, and forb cover across the unit averaged 54.3%
with a noxious weed cover of only 0.3%. Dominant taxa were hard fescue, poverty oatgrass
(Danthonia spicata), timothy, and ponderosa pine with 15.1%, 11.5%, 9.6%, and 6.7% average
cover, respectively. With regard to diversity, the Turnaround unit exhibited 4 perennial grasses,
2 perennial forbs, 2 trees, and 1 shrub with greater than 1% relative cover (composition).
Woody plant density was determined from 20 belt transects. Density (Table 19) totaled 1,164
young and mature plants per acre with ponderosa pine and red raspberry the dominant woody
plants. Excepting the two-track road running through the revegetation, the entire unit can be
considered a prominent shrub / tree patch with a dense, young forest establishing throughout.

Cover sampling in this unit occurred from 1997 through 2005. Perusal of the chart below
reveals that total live cover has increased from 41% to 70% over the years with a noticeable
drop in bare ground (25% to 1% exposure). No previous woody plant density or survival
sampling was found to occur on this unit.

Turnaround
Average Cover Summary - 1997 - 2008
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. This unit easily passes the success criterion (40% cover by grasses, legumes and forbs) with
a sustainable and diverse composition of long-living perennial plants and should be released from
bond liability.

2 V- h

The V-Notch unit is located in the southwestern portion of the main facilities area (see Map
12). This unit is comprised of 8.9 acres of moderately sloping revegetation that has
southeasterly and northwesterly aspects. A total of 30 plant taxa were observed in the unit (see
Table 2) as well as two noxious weeds. Ground cover in the V-Notch unit consisted of 65.6% live
vegetation, 10.0% rock, 22.1% litter, and bare soil exposure of 2.4%. Grass, legume, and forb
cover across the unit averaged 59.2% with noxious weed cover too low to be intercepted.
Dominant taxa were hard fescue, timothy, black medic, western wheatgrass, and slender
wheatgrass with 23.5%, 7.3%, 6.1%, 5.7%, and 5.0% average cover, respectively. With regard
to diversity, the V-Notch unit exhibited 7 perennial grasses and 1 perennial forb with greater than
1% relative cover (composition). Woody plant density was determined from 20 belt transects.
Density (Table 19) totaled 113 young and mature plants per acre with snowberry
(Symphoricarpos occidentalis) the dominant woody plant. One prominent shrub / tree patch was
. located in the north-central portion of this unit (approx. 0.06 acres) and sampled with one belt
transect (Table 17). This shrub / tree patch (V-Notch - A) averaged a total of 4,282 woody
plants per acre with bur oak the sole woody plant recorded.

Cover sampling by previous surveyors in this unit from 1997 through 2005 was combined
with transects from the Crusher and Limestone Quarry units. Perusal of the chart below reveals
that total live cover has ranged from 67% to 76% over the years with a noticeable drop in bare
ground (23% to 1% exposure). Four belt transects were established in the birch zone and four
belt transects in the spruce zone of the V-Notch unit in 1997 and by 2005, surveys had revealed
a 13% and 0% survival rate of the containerized transplants along these transects, respectively.
In addition, one shrub transect (6 ft. x 100 ft.) was sampled starting in 2001 in an unknown area
of V-Notch. This belt transect exhibited 3,339 shrubs per acre in 2005, and increase from 2,396
shrubs per acre in 2001.
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Crusher, Limestone Quarry, & V-Notch
Average Cover Summary - 1997 - 2008
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This unit easily passes the success criterion (40% cover by grasses, legumes and forbs) with
a sustainable and diverse composition of long-living perennial plants and should be released from
bond liability.
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4.0 NOXIOUS WEEDS

South Dakota and Lawrence County rules and regulations state that noxious weed
infestations “shall be controlled during all phases of the mining operation and reclamation”.
Review of Table 2 indicates that a total of eight noxious weeds were observed across the mine.
These include the state listed noxious weeds Canada thistle (Girsium arvense), and Russian
knapweed (Acroptilon repens), as well as the locally listed, spotted knapweed (Centaurea
maculosa), common tansy (7anacetum wulgare), St. Johnswort (Hypericum perforatum),
houndstongue (Cynoglossum officinale), bull thistle (Cirsium wvulgare) and common mullein
(Verbascum thapsus). Although these taxa were observed on the mine, they were not observed
at or near “infestation” levels at any location. In fact, it was apparent given the populations of
these taxa adjacent to mine property that Richmond Hill's control efforts have been very
successful. An indication of this level of success is provided on Table 3 (ground cover data)
whereby noxious weeds contributed only 0.13% cover across the entire sampling effort and no
unit had more than 0.3% noxious weed cover. A determination of infestation levels are
warranted when ground cover values reach 10% to 20% or greater.

Observations by Cedar Creek biologists indicated that in many circumstances where noxious
weeds were encountered, the plants appeared to have been sprayed with herbicide and were
dying. It is Cedar Creek’s recommendation that these areas continue to be targeted in the
noxious weed spraying program.

One additional plant that is listed as noxious in other western states, but not Lawrence
County, was observed in the Turnaround area (as well as other areas in the vicinity of Lead and
Deadwood). This plant is ox-eye daisy (Chrysanthemum leucanthemum). Although not formally
listed as noxious in South Dakota or Lawrence County, it would be prudent to include it with this
group as listing will likely occur in the near future.
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5.0 CONCLUSION

Overall, it is Cedar Creek’s finding that reclaimed areas show a strong history and continued
advancement along the successional continuum and can be rated in excellent condition given
their respective ages. Ground cover is excellent and will preclude potentially problematic erosion
thereby leading to a stable landscape. Noxious weeds are under control and the diversity of
vegetation is also rated as excellent. Woody plant populations have been established and will
provide a strong foundation for future woody plant community development. Furthermore, the
establishing communities offer significant potential for increased habitat and landscape diversity
for indigenous wildlife as well as significant utility for all potential post-mining land uses. It is
recommended that bonds and liabilities related to the revegetated surface be released for these
reclaimed lands.
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Vegetation Cover — Average Cover Summary - 2008

Vegetation Cover — Relative Cover (Composition) Summary — 2008
Comparative Average Cover by Life Form — 2008

Comparative Relative Cover by Life Form - 2008

Vegetation Cover — Diversity — Composition - 2008

Vegetation Cover — Ancillary North — 2008 — Raw Data
Vegetation Cover — Ancillary South — 2008 — Raw Data
Vegetation Cover — Crusher — 2008 — Raw Data
Vegetation Cover — Leach Pad 1 & 2 — 2008 — Raw Data
Vegetation Cover — Leach Pad 3 — 2008 — Raw Data
Vegetation Cover — Limestone Quarry — 2008 — Raw Data
Vegetation Cover — Pad 3 Draw — 2008 — Raw Data
Vegetation Cover — Pit Impoundment — 2008 — Raw Data
Vegetation Cover — Spruce Gulch — 2008 — Raw Data
Vegetation Cover — Turnaround — 2008 — Raw Data
Vegetation Cover — V-Notch — 2008 — Raw Data

Woody Plant Density — Prominent Shrub / Tree Patches - Summary — 2008
Average Woody Plant Density by Prominent Shrub / Tree Patch — 2008
Woody Plant Density — Prominent Shrub / Tree Patches — Raw Data — 2008
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Woody Plant Density — Ancillary North — 2008 — Raw Data
Woody Plant Density — Ancillary South — 2008 — Raw Data
Woody Plant Density — Crusher — 2008 — Raw Data

Woody Plant Density — Leach Pad 1 & 2 — 2008 — Raw Data
Woody Plant Density — Leach Pad 3 — 2008 — Raw Data
Woody Plant Density — Limestone Quarry — 2008 — Raw Data
Woody Plant Density — Pad 3 Draw — 2008 — Raw Data
Woody Plant Density — Pit Impoundment — 2008 — Raw Data
Woody Plant Density — Spruce Gulch — 2008 — Raw Data
Woody Plant Density — Turnaround — 2008 — Raw Data
Woody Plant Density — V-Notch — 2008 — Raw Data

Sample Point and Shrub Patch Locations — Ancillary North — 2008
Sample Point and Shrub Patch Locations — Ancillary South — 2008
Sample Point and Shrub Patch Locations — Crusher — 2008

Sample Point and Shrub Patch Locations — Leach Pad 1 & 2 — 2008
Sample Point and Shrub Patch Locations — Leach Pad 3 — 2008
Sample Point and Shrub Patch Locations — Limestone Quarry — 2008
Sample Point and Shrub Patch Locations — Pad 3 Draw — 2008
Sample Point and Shrub Patch Locations — Pit Impoundment — 2008
Sample Point and Shrub Patch Locations — Spruce Gulch — 2008
Sample Point and Shrub Patch Locations — Turnaround — 2008
Sample Point and Shrub Patch Locations — V-Notch — 2008
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Map 13 Habitat Designation Zones within Mine Area — Northern Portion A-36

Map 14 Habitat Designation Zones within Mine Area — Southern Portion A-37
Plates 1-2  Photographs — Ancillary North — 2008 A-38
Plates 3-4 Photographs — Ancillary South — 2008 A-38
Plates 5-6 Photographs — Crusher — 2008 A-39
Plates 7-8 Photographs — Leach Pad 1 & 2 — 2008 A-39
Plates 9-10 Photographs — Leach Pad 3 — 2008 A-40
Plates 11-12 Photographs — Limestone Quarry — 2008 A-40
Plates 13-14 Photographs — Pad 3 Draw — 2008 A-41
Plates 15-16 Photographs — Pit Impoundment — 2008 A-41
Plates 17-18 Photographs — Spruce Guich — 2008 A-42
Plates 19-20 Photographs — Turnaround — 2008 A-42

Plates 21-22 Photographs — V-Notch — 2008 A-43
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* Noxious weed

Grasses and Grass-likes

P Agropyron cristatum Crested wheatgrass X X X X
P Agropyron dasystachyum Thickspike wheatgrass X X X X X X X X X X
P Agropyron smithii Western Wheatgrass X X X X X X X X X X
P Agropyron spicatum Bluebunch Wheatgrass X X
P Agropyron trachycaulum Slender Wheatgrass X X X X : § X X X X X
P___Agrostis alba Redtop X X o X X X X
P Bouteloua curtipendula Sideoats Grama X X X
P Bromus inermis Smooth Brome| X X X X X X X X X X
A Bromus Japonicus Japanese Brome| X X

P Bromus marginatus Mountain Brome| X

A Bromus tectorum Cheatgrass X

P Carex sp. Sedge X

P Dactylis glomerata Orchardgrass X

P Danthonia spicata Poverty Oatgrass| X X X X
P glavcus Blue Wildrye| X

P Elmus junceus Russian Wildrye X

P Festuca ovina Hard Fescue X X X X X X X X X X
P Hordeurn jubatum Foxtail Barley| X X

P Panicum sp. Witchgrass| X X

P Phleum pratense Timothy!| X X X X X X X X X
P __Phalaris arundinacea ___Reed Canarygrass| | - X )

P Poa compressa Canada Bluegrass, X X X X X X X X X
P Poa pratensis Kentucky Bluegrass| X X X X X X X X X X
P Poa secunda Sandberg Bluegrass X X X

P Schizachyrium scoparium Little Bluestem X X X

P__ Stipa viridula Green Needlegrass X X X X X X X X

Forbs

P Achillea miflefolium Western Yarrow| X X X X X X X X X
P * Acroptilon repens Russian Knapweed| X
| P__ Ambrosia psilostachya Western Ragweed X

P Antennaria microphylia Littleleaf Pussytoes

P Artemisia ludoviciana White Sagebrush X X

P Asdlepias sp. Milkweed| X

P Aster falcatus White Prairie Aster| X

P Aster sp. Aster| X X X X

P Astragalus cicer Cicer Milkvetch X

P Astragalus tenellus Looseflower Milkvetch X

P Campanula rotundifolia Harebell X X X X

P _* Centaurea maculosa Spotted Knapweed X

P * Chrysanthemum leucanthemum Ox-eye Daisy| X

P * Cirsium arvense Canada Thistle X X X X X

B * Cirsium vulgare Bull Thistle X

P Coreopsis lanceolata Lanceleaf Tickseed! X X

B * Cynoglossum officinale Houndstongue X

P Fragaria vesca Woodland Strawberry X
P Fragaria virginiana Virginia Strawberry| X

P Gaillardia aristata Blanketflower, X X X X X

P _* Hypericurn perforatum St. Johnswort X X X b 4 X X X
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* Noxious weed ment
Forbs (cont.)
A Lactuca serriola Prickly Lettuce X X
P Lathyrus ochroleucus Sweet Pea X X X
P Linum lewisii Lewis Flax X X X X X X X
P Marrubium vulgare Horehound| X X
A Medicago lupulina Black Medic X X X X X X X X X X X
P__Medicago sativa Alfalfa X X X
A Melilotus alba White Sweetclover| X X X
A Melilotus officinalis Yellow Sweetclover X X X 4 X X X X
P___Monarda fistulosa Wild Bergamot| ), SN (N R N R S |oox x| |
P Penstemon strictus Rocky Mtn. Penstemon X X X X X X X X X X
P Phlox longifolia Longleaf Phlox X X
P___Potentilla glandulosa Sticky Cinguefoil] X
P Ratibida columnifera Prairie Coneflower X X
P Rudbeckia hirta Black-eyed-Susan X X X X
P ___Rumex crispus Curlydock| X X
P Solidago missouriensis Missouri Goldenrod| X X X X X X X X
P * Tanacetum vulgare Common Tansy X X X X X X
P Taraxacum officnale Dandelion X X X X
P Thermopsis divaricarpa Goldenbanner| X
P Thermopsis rhombifolia Prairie Thermopsis| X X
B  Tragopogon dubius False Salsify| X X X X X X X
P Trifolium pratense Red Clover| X X X X X X X X
B * Verbascum thapsus Mullein X X X X X X X
P Vida americana American Milkvetch X X X X X X
|Shrubs, Sub-shrubs, & Trees
P Amelanchier ainifolia Serviceberry X
P Betula papyrifera Paper Birch X X X X X
P Ceanothus velutinus Snowbrush Ceanothus X X X b X X
P Juniperus communis Common Juniper| X
P Picea glauca var. densata Black Hills Spruce| X X
P Pinus ponderosa Ponderosa Pine X X X X X
P Populus tremuloides Quaking Aspen X X X
P Prumus virginiana Chokecherry] X X X
| P___Quercus macrocarpa Bur Oak X X
P Ribes avereum Golden Current] X X
P Rosa woodsii Wood's Rose X X X X X
P Rubus idaeus Raspberry| X X X X X X
P Salix exigua Coyote Willow X X
P Symphoricarpos albus Common Snowberry| X
IHO.
Unidentified Moss X X X X X X X X X X X
Annual Grass Perennial Grasses 0 11 1 13 0 11 0 10 0 10 0 11 0 18 2 10 0 10 14 0 13
Annual /Biennial Forbs Perennial Forbs 3 7 4 12 3 11 2 15 4 | 4 2 10 5 11 6 | 17 7 | 18 15 3 ] 9
Shrubs, Sub-shrubs, & Trees 0 3 1 2 6 5 13 6 4
Moss 1 1 1 1 1 1 1 1




P Agropyron cristatum Crested wheatg 0.10 - - - - 0.05 0.30 - = - 0.15
P Agropyron dasystachyum Thickspike wheatg 5.10 1.90 0.50 0.10 0.30 3.10 13.95 0.05 0.45 0.15 0.25
P Agropyron smithil Western 5.15 1.95 3.75 3.00 1.25 4.45 11.85 2.00 3.20 2.05 5.70
P Agropyron spicatum Bluebunch Wheatgrass| - - - - - - 0.20 - = = 0.10
P Agropyron trachycaulum Slender Wheatgrass| 335 1.90 4.85 0.10 0.05 13.05 1.55 0.20 3.60 | 0.30 4.95
P Agrostis alba Redtop) - 5.05 0.45 | = 5 = 1.35 = 0.25 0.10 0.05
P Bouteloua curtipenduia Sideoats Grama - - - 0.40 1.05 - . - S - 0.30
P Bromus inermis Smooth Brornq 3.05 0.10 0.95 25.45 21.20 295 3.55 33.00 1.15 0.05 1.15
A Bromus japonicus Japanese :E__ - 0.35 - E - = - - - = =
P Bromus marginatus Mountain - - 0.05 = - - - - - s -
P Carex sp. Sedge - - - - - - - - = 0.05 =
P Dactylis glomerata Orchardgrass| 0.05 = = - - - = - = - -
P Denthonia spicata Poverty Oatgrass| - 335 - - - - 0.45 - - 11.45 0.10
P Festuca ovina Hard Fescue, 40.85 14.40 22.05 22.90 21.75 20.25 15.55 13.55 39.35 15.10 23.45
P Panicum sp. _Witchgrass| - | - | 0.5 - - | -1 -1 -] -1 -1 - |
P Phleum pratense Timothy 1.00 9.95 7.80 - 0.05 5.30 5.60 - 3.65 9.60 7.30
P Poa compressa Canada Bluegrass 0.30 385 135 0.05 0.05 - 1.30 0.15 0.55 0.60 0.85
P Poa pratensis Kentucky Bluegrass 5.95 0.80 12,00 1.45 0.55 12.70 5.45 0.15 2,25 | 0.65 2.90
P Poa secunda Sandberg Bluegrass s 0.40 - - - 0.80 0.25 - - - -
P Schizachynium scoparium Little Bluestem - 0.15 - 0.10 - - 0.25 = - 0.20 -
P Stipa vindula Green Needlegrass| 0.40 0.30 = = 0.10 0.20 0.20 0.10 0.25 | 0.20 2
|Forbs
P Achillea milefolium Westem Yarrow] 1.00 0.85 5.5 0.55 - 0.95 1.00 0.15 145 4.55 4.80
P Artemisia ludoviciana White Sagebrush) - - - - - - E - 0.05 | ¥ F
P Aster falcatus White Prairie Aster| - - - - - - - - - 0.05 =
P Aster sp. Aster] - 0.45 - = . 0.05 - 0.05 - 0.70 -
P Campanula rotundifolia Haubelll - - - - - - - - - | 0.10 -
P_* Chrysanthemum leucanthemum Ox-eye Daisy = = - = “ . . = - 0.30 -
P * Cirsium arvense Canada - 0.10 & 0.05 s - 0.15 0.20 0.10 . =
P Coreopsis lanceolata Lanceleaf Tickseed - - B - - 0.10 = - - = =
B _* Cynoglossum officinale Hound z - - - . . - 0.05 = | - -
P Fragaria vesca Woodland Strawberry| - - - - - - - - = | - 0.05
P Gaillardia aristata Blanketflower] = = = - - - s = 0.05 - -
P * Hypercumperforatum ___ Stlohswodd - | 00s| - | - | - =3 ST MR- (N S -
A Llactuca serriols Prickly Lettuce - - - - - - - 0.05 0.05 - -
P Lathyrus ochroleucus Sweet Pea) - - - = = = " " = 0.05 0.05
P Linum lewisi Lewis Flax 0.75 - - 0.35 0.05 - 0.10 0.10 0.35 | 0.05 -
A Medicago lupulina Black Medic} 10.70 5.50 7.25 10.05 10.35 2.55 3.80 1.05 3.00 [ 3.10 6.05
P Medicago sativa smﬁl*talq w 0.75 S 0.45 = = e - - - -
A Meliotus alba White 0.05 - 0.15 - - - = - 0.05 | - =
A Melilotus officinalis Yellow Swmc:vn:l 115 0.10 6.90 - 0.10 - 175 0.10 035 | - 0.15
P Monarda fistulosa Wild Berga s 0.20 - * - . - . = - -
P Penstamon strictus Rocky Mtn. P O 0.05 0.05 - - 0.45 0.10 - 0.05 0.65 0.70 -
P Phiox longifolia Longleaf Phiox] - - . - - & - o - | 0.10 ]
P Rudbeckia hirta Black-eyed-Susan)| - 0.15 - - - - - - - 0.10 -
P Solidago missouriensis Missouri Goldenrod 0.15 2.20 = & = - o & 0.45 3.70 0.05
P * Tanacetum wulgare Common Tansy] 0.20 0.05 - 0.05 - - - - - | - -
P Taraxacum officinale Dandelion| - 0.20 - - - - - - - - 0.10
P Thermopsis rhombifolia Prairie Thermopsis| - - - - - - - 0.25 - 0.10 -
B Tragopogon dubius False Salsify] - 0.05 - - - - - - - | - 0.15
P Trifolium pratense Red Clover] 0.35 045 0.40 0.05 = - 0.05 * 0.15 0.35 0.50
B * Verbascum thapsus Mullein = = - - - - 0.05 0.05 - = 2
P Vicia americana American Milkvetch| L - 0.05 = 0.15 0.05 - ) = 0.15 0.05
|Shrubs, Sub-shrubs, & Trees
P Betula papyrifera Paper Birch - . - - - - - - - 0.70 -
P Ceanothus velutinus Snowbrush - - - - 0.15 - - 225 0.05 0.10 .
P__ Pinus ponderosa Ponderosa - 1.60 - = - = - z > 6.70 =
P Populus tremuloides Quaking - 0.05 - - - - - - - 0.05 -
P Prumus virginiana - - - - - - - - - 035 -
P Rosa woodsii Wood's = . 0.05 £ - £ 0.15 - 0.05 = L
P Rubus idseus Ra - - - - - - 0.15 1.45 - 1.60 -
P__Saix evigus Coyote Wilow] - z - : 2 : : : 020 : :
[Moss
Unidentified Moss Species| 2.30 5.30 5.80 3.95 .80 | 345 0.75 355 .40 540 540
Total Live Cover (Plants & Moss)| 82.00 62.55 79.65 69.05 64.40 70.10 | 69.75 59.65 68.10 69.50 65.60
Rocl 235 9.90 0.90 2.65 4.85 3.85 4.55 9.20 775 | 955 9,95
tes 14.65 23.65 19.45 26.65 29.20 24.35 24.85 29.60 23.05 17.20 22.10
Bare Ground 1.00 3.90 0.00 1.65 1.55 1.70 0.85 1.55 1.10 3.75 2.35
Perennial Grasses 65.30 44.10 53.80 53.55 46.35 62.85 61.80 49.20 54.70 40,50 47.25
Annual Grasses| - 0.35 - - - - - - - - -
Legumes 12.25 6.80 14.75 10.55 10.60 2.60 5.60 1.40 3.55 3.75 6.80
Average Cover by Lifeform: Other Perennial Forbs| 1.95 4.10 5.25 0.90 0.50 1.20 1.10 0.35 3.00 10.05 5.00
Biennial Forbs| st 0.05 . - - = - - - - 0.15
Annual Forbs| - . - - - s - 0.05 0.05 - -
Shrubs, Sub-Shrub, & Trees| - 1.65 0.05 - 0.15 - 0.30 3.70 0.30 9.50 -
Noxious Weeds| 0.10 = i 0.20 0.30 0.10 0.30 -
__65.00 | 57.45| 66.65| 68.50  51.00] 6130 54.30 | 59.20]
Mean = 82.00 62,55 79.65 69.05 64.40 70.10 69.75 59.65 68.10 69.50 65.60
t= 173 1.73 1.73 173 173 1.73 173 .73 1.73 1.73 1.
[Sample Adequacy Calculations: variance = 53.79 169.52 55.50 175.73 71.83 96.20 185.14 54.45 109.88 113.95 105.94
n= 20 20 20 20 20 20 20 20 20 20 20
Noo= 239 1295 2.62  11.02 518 585 1138 4.58 7.08 7.05 7.36
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P Agropyron cristatum 0.12 - E L - - 0.07 ’ 0.43 - - - 0.23

P Agropyron dasystachyum 6.22 3.04 0.63 0.14 0.47 442 20.00 0.08 0.66 0.22 038

P Agropyron smithil 6.28 3.12 471 434 1.94 635| 169 335 470 295 8.69

P Agropyron spicatum - - - l - - - 0.29 - - - 0.15

P Agropyron 4.09 3.04 6.09 0.14 0.08 18.62 222 034 529 0.43 755

P Agrostis alba o 8.07 0.56 - - - 1.94 - 0.37 0.14 0.08

P Bouteloua curtipendula = - l 058 163 - i - - - - 0.46

P Bromus inermis 3.72 0.16 1.19 36.86 3292 421 5.09 5532 1.69 0.07 1.75

A Bromus japonicus - 0.56 - | - - - | - z - =

P Bromus marginatus - 0.06 - - - -

P Carer sp. - - - - - - - - 0.07 -

P Dactyfis 0.06 - - - - - - - - - -

P Danthonia spicata Poverty - 5.36 - - - - 0.65 - - 16.47 0.15

P Festuca ovina Hard 49.82 23.02 27.68 33.16 33.77 28.89 22.29 22.72 57.78 21,73 35.75

P Panicum sp. - - 0.06 - - - - - - - -

P Phleum pratense 1.22 15.91 9.79 - 0.08 7.56 8.03 - 536 13.81 11.13

P Poa compressa Canada Bluegra: 0.37 6.16 1.69 0.07 0.08 - 1.86 0.25 0.81 0.86 1.30

P Poa pratensis Kentucky Bl 7.26 1.28 15.07 2.10 0.85 18.12 7.81 0.25 3.30 0.94 4.42

P Poa secunda Sandberg Bluegrass - 0.64 - - - 1.14 036 - - - -

P Schizachyrium scoparium Little Bluestem| - 0.24 - ‘ 0.14 - - 036 - - 0.29 -

P Stipa viridula Green Needlgrass 0.49 0.48 - e 0.16 0.29 0.29 0.17 0.37 0.29 -

Forbs

P Achillea millefolium Western Yarrow T.22 136 .50 0.80 136 143 0.5 2.3 6.55 732

P Artemisia ludoviciana White Sagebrush| - - - - - - - 0.07 - -

P Aster falcatus White Prairie Aster] - = = = - - - 0.07

P Aster sp. Aster] 0.72 - "| - - 0.07 - 0.08 - 1.01 -

P Campanula rotundifolia Harebell 5 = = = - - - - 0.14

P * Chrysanthemum leucanthemum Ox-eye Daisyl - = | - - - = 0.43

P * Cirsium arvense Canada Thi 0.16 [ 0.07 - 0.22 034 0.15 - -

P Coreogpsis lanceolata Lanceleaf - # - 0.14 - * = * J

B * Cynoglossum officinale - - - - - 0.08 - -

P Fragaria vesca Woodland Strawberry] - - - - - - - 0.08

P Gaillardia aristata Blanketfiower} - - - 0.07 -

| P_* Hypericum perforatum St. Johnswort 0.08 - - - - - - -

A lactuca seriola Prickly - - - - - 0.08 0.07 - -

P Lathyrus ochroleucus Sweet Paal ~ " - - - - - 0.07 0.08

P Linum lewisii Lewis 0.91 - - 0.51 0.08 - 0.14 0.17 051 0.07 -

A Medicago lupulina Black Medi 13.05 8.79 9.10 14.55 16.07 3.64 545 1.76 441 4.46 9.22

P Medicago sativa - 1.20 - 0.65 - - - - - - =

A Melilotus alba White Sweetclover] 0.06 = 0.19 - = = - 0.07 N

A Melilotus officinalis Yellow Sweetclover| 1.40 0.16 8.66 - 0.16 - 251 0.17 0.51 0.23

P Monarda fistulosa Wild Bergamot} - 032 - - - - - - - - -

P Per 0 strictus Rocky Mtn. P 0.06 0.08 - 0.70 0.14 0.08 0.95 1.01

P Phiox Longleaf Phlox] - - - - - - - 0.14

P Rudbeckia hirla Black-eyed-Susan| - 0.24 - ¥ & = 0.14 -

P missouriensis Missouri Goldenrod 0.18 3.52 - - 0.66 532 0.08

P * Tanacetum vuigare Common Tansy] 0.24 0.08 0.07 - - = - s

P Taraxacum officinale Dandelion| - 0.32 . = - - - 0.15

P Thermapsis rhombifoli Prairie - - - - 0.42 - 0.14 -

B Tragopogon dubius False Salsify| - 0.08 - - - - - - - 0.23

P Trifolium pratense Red Clover] 043 0.72 0.50 0.07 - 0.07 - 0.22 0.50 0.76

B * Verbascum thapsus Mullein| - - . - - - 0.07 0.08 - . s

P Vicia americana American Milkvetch 0.06 - 0.23 0.07 4 - - 0.22 0.08
|Shrubs, Sub-shrubs, & Trees

P Betula papyrifera Paper Bij - - - - - - 1.01 -

P Ceanothus velutinus Snowbrush Ceanothi - - 0.23 - 3.77 0.07 0.14 -

P Pinus ponderosa Ponderosa Pi - 2.56 - - = = - - 9.64 -

P Populus tremuloides Quaking Aspen| 0.08 - - - - - 0.07 -

P = i

P

P

P
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Chart 2
Richmond Hill
Average Cover Summary by Lifeform - 2008
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Chart 3
Richmond Hill
Relative Cover (Composition) Summary by Lifeform - 2008
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Shrub:

Ancillary Leach Leach Pad 3 Turn-
North | South | CVSM®’ 4182 Pad3 | 51" | praw Guich | around | V-Notch
Quarry ment
Grasses and Grass-likes
P Agropyron dasystachyum Thickspike wheatgrass 6.22 3.04 - - - 4.42 20.00 - - - -
P Agropyron smithii Western Wheatgrass 6.28 3.12 4.71 4.34 1.94 6.35 16.99 3.35 4,70 2.95 8.69
P Agropyron trachycaulum Slender Wheatgrass 4.09 3.04 6.09 - - 18.62 2.22 = 5.29 - 7.55
P Agrostis alba Redtop - 8.07 - - - - 1.94 - - - -
P Bouteloua curtipendula Sideoats Grama - - - - 1.63 - - - - - -
P Bromus inermis Smooth Brome 3.72 = | 1.19 36.86 32.92 4.21 5.09 55.32 1.69 = | 175
P Danthonia spicata Poverty Oatgrass - 5.36 - - - - - - - 16.47 -
P Festuca ovina Hard Fescue, 49.82 23.02 27.68 33.16 33.77 28.89 22.29 22.72 57.78 21.73 35.75
P Phleum pratense ) Timothy 1.22 15.91 9.79 - - 7.56 8.03 - 536 1381 | 1113
P Poa compressa Canada Bluegrass| - 6.16 1.69 - - - 1.86 - - - 1.30
P Poa pratensis Kentucky Bluegrass 7.26 1.28 15.07 2.10 - 18.12 7.81 - 3.30 - 4.42
P Poa secunda Sandberg Bluegrass = = - - < 1.14 = - = - 2
|Forbs
P Achillea millefolium Western Yarrow 1.22 1.36 6.59 - - 1.36 1.43 - 2.13 6.55 7§32
P Medicago sativa Alfalfa - 1.20 - - - - - - - - -
P So!idago missouriensis Missouri Goldenrod - 3.52 - - - - - - - 5.32 -
Shrubs, Sub-shrubs, & Trees
P Betula papyrifera Paper Birch - - - - - - - - - 1.01 | -
P Ceanothus velutinus Snowbrush Ceanothus - - - - - - - 3.77 - - -
P Pinus ponderosa Ponderosa Pine - 2.56 e - = ® s £ . 9.64 | 3
P Rubus idaeus Raspberry - - - - - - - 2.43 - 2.30 -
Species Diversity by Lifeform: Perennial Grasses 7 9 7 4 4 8
Perennial Legumes - 1 - - - -
Other Perennial Forbs 1 2 1 = - Y
- 1 - -
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Transect No. --> Average

|Grasses and Grass-likes Cover | Cover
P Agropyron cristatum Crested wheatgrass 0.10 0.12
P Agropyron dasystachyum Thickspike wheatgrass 16 5.10 6.22
P Agropyron smithii Western Wheatgrass | 10 | | 415 | . 14 5.15 | 6.28
P Agropyron trachycaulum Slender Wheatgrass 6 4 3.35 4.09
P Bromus inermis Smooth Brome 2 3.05 3.72
P Dactylis glomerata Orchardgrass - 005 | 0.06
P Festuca ovina Hard Fescue 24 38 | 48 62 40.85 | 49.82
P Phleum pratense Timothy 3 1.00 1.22
P Poa compressa Canada Bluegrass 6 0.30 0.37
P Poa pratensis Kentucky Bluegrass 32 20 2 5.95 7.26
P Stipa viridula Green Needlegrass 0.40 0.49
Forbs
P Achillea millefolium Western Yarrow 3 1 1.00 1.22
P Linum lewisii Lewis Flax 1 1 11 0.75 0.91
A Medicago lupulina Black Medic | 5 15| 7 12 | 25 10.70 13.05
A Melilotus alba White Sweetclover 0.05 0.06
A Melilotus officinalis Yellow Sweetclover 3 8 1.15 1.40
P Penstemon strictus Rocky Mtn. Penstemon 0.05 0.06
P Solidago missouriensis Missouri Goldenrod 2 0.15 0.18
P * Tanacetum vulgare Common Tansy 0.20 0.24
P Trifolium pratense Red Clover 2 1 0.35 0.43
Shrubs, Sub-shrubs, & Trees

~ Sample Adequacy Calculations:

Variace- 53.79

* Noxious Weed
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Table 7

|Grasses and Grass-likes Cover Cover
P Agropyron dasystachyum Thickspike wheatgrass 22 11 4 1 1.90 3.04
P Agropyron smithii Western Wheatgrass| 2 2 (13| 2 15 5 1.95 3.12
P Agropyron trachycaulum Slender Wheatgrass 4 13 3 |12 5 1] 1.90 3.04 |
P Agrostis alba Redtop| 23| 4 18| 1]|10]|11| 5 |17 1| 4 7 F 5.05 8.07
P Bromus inermis Smooth Brome 2 0.10 0.16
A Bromus japonicus Japanese Brome 1 , 6 | 035 | 056 |
P Danthonia spicata Poverty Oatgrass| 40 27 | 3.35 5.36
P  Festuca ovina Hard Fescue 18 49 55| 2 2 14 25| 14| 24 | 26 | 59 14.40 23.02
P Phleum pratense Timothyl 6 | 7 | 1 | 4 | 3 [30]|17| 4 | 2 112118 |12 1 ]15/20/23| 9 | 13] 995 | 1591 |
P Poa compressa Canada Bluegrass, 18(15| 1 ]12] 1 2 2 26 3.85 " 6.16 |
P Poa pratensis Kentucky Bluegrass 1 10 3 2 ‘ 0.80 1.28
P Poa secunda Sandberg Bluegrass 115 ] 1 1 ] 040 | 064
P Schizachyrium scoparium Little Bluestem 3 0.15 0.24
P Stipa viridula Green Needlegrass] 3 3 J ‘ 0.30 0.48
Forbs
P Achillea millefolium Western Yarrow 2 1 2 1 6 1 1 2 1 0.85 1.36
P Aster sp. Aster] 2|7 0.45 0.72
P * Cirsium arvense Canada Thistle 1 1 0.10 0.16
P * Hypericum perforatum St. Johns wort] 1 0.05 0.08
A Medicago lupulina Black Medic 37| 1| 8 17 23 . I 16 5.50 8.79
P Medicago sativa Alfalfa) 15 | 075 1.20
A Melilotus officinalis Yellow Sweetclover [ 2 0.10 0.16
P Monarda fistulosa Wild Bergamot] 4 0.20 0.32
P Penstemon strictus Rocky Mtn. Penstemon] 1 e 005 | 0.08
P Rudbeckia hirta Black-eyed-Susan 3 0.15 0.24
P Solidago missouriensis Missouri Goldenrod 4 71129 4|11 4 | 2 | 2.20 3.52
P * Tanacetum vulgare Common Tansy| 1 | 0.05 0.08
P Taraxacum officinale Dandelion 3 [ 1 0.20 0.32
B Tragopogon dubius False Salsify 1 0.05 0.08
P Trifolium pratense Red Clove 4 ‘ ‘ 5 0.45 0.72
Shrubs, Sub-shrubs, & Trees
P Pinus ponderosa Ponderosa Pine 2 6 12 12 1.60 2.56
P Populus tremuloides Quaking Aspen 1 0.05 0.08
Iﬂoﬁ
Unidentified Moss Species 3] 3 9 [ 8B[ 127215 10011171249 2 5.30 8.47
! Mean
Total Live Cover (Plants 8& Moss)| 49 | 65 | 38 69 57 |48 | 52|94 | 51 | 71|65 /47 (73 64 | 69|55 75| 63|71 75 62.55
6 9.90
16 23.65
Bare Ground 8 | 317 A .90
Penennial Uve Covern noxious weads mmmmmggmmmmmgmmmmmm-zm-
Sample Adequacy Calculntions- n= 20 t= 1. 739 Variance= 169.52 N = 12.95

* Noxious Weed
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Table 5

_ Rlchmond Hlll

¢ etatlon Cover 2008

Transect No. --> 19 | 20 | Average | Relative
|Grasses and Grass-likes
P Agropyron dasystachyum '?hickspi ke wheatgrass
P Agropyron smithii Western Wheatgrass| 2
P Agropyron trachycaulum Slender Wheatgrass 5.0
P Agrostis alba Redtop| 1
P Bromus inermis Smooth Brome|
P Bromus marginatus Mountain Brome|
P Festuca ovina Hard Fescue| 7
P Panicum sp. Witchgrass|
P Phleum pratense Timothy| 9
P Poa compressa Canada Bluegrass
P Poa pratensis Kentucky Bluegrass| 34
|Forbs
P Achillea millefolium Western Yarrow| 1 7 8 12113 | 9 15| 25| 2 2 5.25 6.59
A Medicago lupulina Black Medic 10| 9 1 12 15(40| 3 | 4 8 7.25 9.10
A Melilotus alba White Sweetclover N 131 1 | - | | 045 | 0.19
A Melilotus officinalis Yellow Sweetclover| 1 26 | 20 | 10 4 26| 2 | 6| 5 21 | 7 690 | 8.66
P Trifolium pratense Red Clover| 8 0.40 0.50
P Vicia americana American Milkvetch 1 0.05 0.06
Shrubs, Sub-shrubs, & Trees
P Rosa woodsil Wood's Rose] T1] 1 | [ [ 0.05 0.06

Unidentified Moss Species,

ple Adequaw Calculaons.

Variance- 55 50
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Transect No. -->| 1 Relative

Grasses and Grass-likes Cover Cover
P Agropyron dasystachyum Thickspike wheatgrass, 1 1 0.10 0.14
P Agropyron smithi Western Wheatgrass] 3 | 19 13| 4 2 3171 2 2 4 1 ‘ 3.00 4,34
P Agropyron trachycaulum Slender Wheatgrass| 1 1] | 010 | o0.14
P Bouteloua curtipendula Sideoats Grama 1 7 0.40 ~ 0.58
P Bromus inermis SmoothBrome| 54 | 1 | 67 | 46 | 25| 17 |44 | 17 | 13 |24 | 17 | 14 | 32| 18 | 10| 24 | 22 | 36 28| 25.45 36.86
P  Festuca ovina HardFescue] 20 (48 | 7 | 3 | 17|41 |16 | 8 |37 | 43|10 |26 | 14|22 |18|25| 9 |15 |58 | 21| 2290 33.16
P Poa compressa Canada Bluegrass 1 0.05 0.07
P Poa pratensis Kentucky Bluegrass| 1 2 1 8 1 2 2 12 1.45 2.10
P Schizachyrium scoparium Little Bluestem 2 t 0.10 0.14
Forbs

[P Achillea millefolium Western Yarrow. 2 3 6 0.55 0.80
P * Cirsium arvense Canada Thistle 1 0.05 0.07
P Linum lewisii Lewis Flax| 4 2 1 0.35 0.51
A Medicago lupuling Black Medic 2 1 2 8 9 |121|122( 4 8 (20| 22| 12| 27| 22 11| 7 3 10.05 14.55
P  Medicago sativa Alfalfa 2 7 0.45 0.65
P * Tanacetum vulgare Common Tansy 1 | 005 | 0.07 |
P Trifolium pratense Red Clover| 1 0.05 0.07

|Shrubs, Sub-shrubs, & Trees

None | 11 | [ 1
lMoss

Perennlal Live Cover ( Cover (excluding noxious weeds mmmmmmmmmmmmmmmmmm

= mrw— =S

ll....- 11.02

Sample Adequacy Calmlaﬁons.

Variance= 175.73

* Noxious Weed
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Table 10

Cover Cover

|Grasses and Grass-likes ~ Bl

P Agropyron dasystachyum Thickspike wheatgrass 2 3 1 0.30 0.47
P Agropyron smithii Western Wheatgrass| 1 | 1 | 4 3|2 i 2|2 7 2 1.25 1.94
P Agropyron trachycaulum Slender Wheatgrass r 1 | ] 005 | o0.08
P Bouteloua curtipendula Sideoats Grama 5 2 8 3 1 1 1 1.05 1.63
P Bromus inermis Smooth Brome| S | 46 4 36|14 |24 | 44|22 |23 (32| 3 (17 26| 2 |5 | 9 |11 23|27 21.20 32.92
P Festuca ovina Hard Fescue|] 23 | 8 | 58 | 33 3 (2312 |1 /20]26(39[20|10[42]|1/29|19|34]| 3 21.75 33.77
P Phleum pratense Timothy| 1 0.05 0.08
P Poa compressa Canada Bluegrass 1 0.05 0.08
P Poa pratensis Kentucky Bluegrass| 4 5 1 1 0.55 0.85
P Stipa viridula Green Needlegrass| 1 1 0.10 0.16
Forbs
P Linum lewisi Lewis Flax 1 0.05 0.08
A Medicago lupulina Black Medic] 20 | 9 | 17 | 8 9111]| 6 9 (17 (17| 8 8 5 1|10 6 |14 |17 | 15 10.35 16.07
A Melilotus officinalis Yellow Sweetclover] 2 0.10 0.16
P Penstemon strictus Rocky Mtn. Penstemon| 6 . 2 1 0.45 0.70
P  Vica americana American Milkvetch 1 2 0.15 0.23
Shrubs, Sub-shrubs, & Trees
P Ceanothus velutinus Snowbrush Ceanothus| | I [ 3 | ™ | 0.5 | 0.23
Moss

| Perennial Live Cover (excluding noxious weeds)|

mple Adequacy Calculatlns

Variance= 71.83
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Table 11

imon Hill e

ctation Cover - 2008

{17 | 18
|

TransectNo.-->| 1 | 2 |3 4|5 |6 | 8|9 /10/11/12/13 /14 15|16 19 ' 20 | Average | Relative
Grasses and Grass-likes Cover | Cover
P Agropyron cristatum Crested wheatgrass| . i 1 | 0.05 0.07
P Agropyron dasystachyum Thickspike wheatgrass 4 (1310 16| 4 } 5 : 2 - 8 3.10 4.42
P Agropyron smithii Western Wheatgrass| 5 | 8 | 6 | 9 | 15| 15 | 4 312 | 10 3 4.45 6.35
P Agropyron trachycaulum Slender Wheatgrass| 14 | 15| 11 | 4 | 21 | 27 713] 1 315,201 79 |13]{25, 44 13.05 18.62
P Bromus inermis Smooth Brome 135 11 } 21 1 313 2 2.95 4.21
P Festuca ovina Hard Fescue| 19 | 7 | 18 1 27 | 12| 4 | 16 | 15 [ 16 | 30|23 27|40 60| 38|34 11| 20.25 28.89
P Phleum pratense Timothy| 9 111 ] 1mj13f21[19]15[10] 4 | 2 | 5.30 7.56
P Poa pratensis Kentucky Bluegrass| 4 1 3 I 21117 (45|53 121|116 |14 10| 19! 6 8 2 110 12.70 18.12
P Poa secunda Sandberg Bluegrass| 8 i 4| 4 i | { 0.80 1.14
P Stipa viridula Green Needlegrass| f 1! 3! : 0.20 0.29
Forbs
P Achillea millefolium Western Yarrow, | i 1 297 i | 0.95 1.36
P Aster sp. Aster . 3 ! {1 . 0.05 0.07
| P Coreopsis lanceolata _ Lanceleaf Tickseed] | k5 SN AR N DU U NN U A L2 i . | 0.10 0.14
A Medicago lupulina Black Medic| 5 14 ] 03|67 6|1]7 1 ¥ 2.55 3.64
P Penstemon strictus Rocky Mtn. Penstemon . 1| 1 | 0.10 0.14
P Vicia americana American Milkvetch] 1 | ! ! 0.05 0.07
Shrubs, Sub-shrubs, & Trees
none | L i [ I I |
|Moss
Unidentified Moss Species] 3 2 | 14 | 6 6 |15 9 i 13 | 45 4.
Mean
Total Live Cover (Plants & Moss)| 68 | 47 | 56 69 | 68| 55 55|84 | 70| 75 82 73|77 /70 76(73 . 80|72, 76 76 70.10
6 0 ! 311 3.85
38 31 | 13| 20 24.35
Bare Ground| 0 0.0 i | 11110/ .70
Perennial Live Cover (excluding noxious weeds mmmmmmmm_mmm=_
Sample Adequacy C.alculatlons. n= 20 1.729 Variance= 96.20 Ny = 5.85
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Table 12_

ichmond Hi

Station Cover = 2008

Transect No. -->| 1 2 3 4 5 6 7 8 9 10|11 1213 14 15|16 17 18 | 19 | 20 | Average | Relative
rasses and Grass-likes Cover | Cover
= —— |
P Agropyron cristatum Crested wheatgrass| 5 1 0.30 0.43
P Agropyron dasystachyum Thickspike wheatgrass 4 17 29 78 112 | 64 | 28 47 13.95 20.00
P Agropyron smithii Western Wheatgrass| 13 | 8 5 /16| 10} 2 7 8 [31|30]41| 8 |35]| 20 3 11.85 | 16.99
P Agropyron spicatum Bluebunch Wheatgrass 4 0.20 0.29
P Agropyron trachycaulum Slender Wheatgrass| 2 2 | 8|3 1 1 3 3 3 3 2 1.55 2.22
P Agrostis alba Redtop 16 | 11 I ) e (| | | 135 | 194
P Bromus inermis Smooth Brome 2 |1 7# 512230 1 1 2 3.55 5.09
P Danthonia spicata Poverty Oatgrass| 9 0.45 0.65
P Festuca ovina Hard Fescue| 23 | 17 | 14 38 | 34 5 [(33]9 6|29 45 7 51 15.55 22,29 |
P Phleum pratense Timothyl 20 | 2 | 7 | 9 | 6 13| 2 | 10 5 2 16 20 5.60 8.03
P Poa compressa Canada Bluegrass 5 1 1|19 1.30 1.86
P__Poa pratensis _ KentuckyBluegrass} 7 | 7 [31| 5 |10f | |a1j27|3f | 3| |2f2] |u| | | s45 | 781 |
P Poa secunda Sandberg Bluegrass| | 5 0.25 0.36
P Schizachyrium scoparium Little Bluestem 5 0.25 0.36
P Stipa viridula Green Needlegrass 1] 3 \ 0.20 0.29
|Forbs
P Achillea millefolium Western Yarrow] 2 | 12 | 1 3 1 1 1.00 143 |
P * Cirsium arvense Canada Thistle 3 0.15 0.22
P Linum lewisii Lewis Flax 2 0.10 0.14
A Medicago lupulina Black Medic] 4 | 22 | 12 | 19| 1 3 8 1 6 3.80 5.45
A Melilotus officinalis Yellow Sweetclover, 9 18| 8 1.75 2,51
P Trifolium pratense RedClover|] | | | - 1 0.05 0.07
B * Verbascum thapsus Mullein | 1 0.05 0.07
|Shrubs, Sub-shrubs, & Trees
P Rosa woodsii Wood's Rose 3 0.15 0.22
P Rubus idaeus Raspberry 3 0.15 0.22
|Mos

s.mle Adequacy Calculations:

t= 1.729

Vaance= 185.14

* Noxious Weed
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Transect No. -->| 1 Average | Relative
|Grasses and Grass-likes Cover Cover
P Agropyron dasystachyum 'I-'hickspike wheatgrass| 0.05 0.08
Agropyron smithii Western Wheatgrass, 1 2 17| 2 2.00 3.35
P Agropyron trachycaulum Slender Wheatgrass| 1 2 | | 020 | 034
P Bromus inermis Smooth Brome| 36 | 34 28 | 43 10 | 27 53] 26| 28 33.00 55.32
P Festuca ovina Hard Fescue| 1 | 14 18 | 10 29 | 12 15| 28 | 14 13.55 22,72
P Poa compressa Canada Bluegrass| 1 0.15 0.25
P Poa pratensis Kentucky Bluegrass| 0.15 0.25
P Stipa viridula Green Needlegrass 1 0.10 0.17
|Forbs
P Achillea millefolium Western Yarrow| 1 1 0.15 0.25
P Aster sp. Aster] 0.05 0.08
P * Cirsium arvense Canada Thistle 0.20 0.34
B * Cynoglossum officinale Houndstongue| 1 0.05 0.08
A Lactuca serriola Prickly Lettuce 0.05 0.08
P Linum lewisii Lewis Flax] 2 0.10 0.17
A Medicago lupulina Black Medic| 8 | 2 9 1.05 1.76
A Melilotus officinalis Yellow Sweetclover| 1 1 0.10 0.17
P Penstemon strictus Rocky Mtn. Penstemon] 1 0.05 0.08
P Thermopsis rhombifolia Prairie Thermopsis 0.25 0.42
B * Verbascum thapsus Mullein 0.05 0.08
Shrubs, Sub-shrubs, & Trees
P Ceanothus velutinus Snowbrush Ceanothus| 5 2.25 3.77
P Rubus idaeus Raspberry 1.45 2.43
[Moss
Dnidentified Moss opecies] 9 | 7 ] 516 5146 2.65 7.80 |
Mean
Total Live Cover (Plants & Moss)| 55 | 62 70| 52|57 55 /60 66 63|48 |54 56 63| 74|67 |48 69 60| 63 59.65
9.20
29.60
1.5
Perennlal Live Cover xduin nomous weeds IEE]IIIE!IIE mmmmm mmm@mglmmmm (
Sample Adequacy_Calculaﬂons' t= 1.729 Variance= 54.45 N, = 4.58

* Noxious Weed
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Tale 14 _

Richmod iII - -

ion Cor - 2008

Transect No. --> 19 | 20 | Average | Relative

Grasses and Grass-likes Cover | Cover

P Agropyron dasystachyum Thickspike wheatgrass] 2 3 2 | 2 0.45 0.66

P Agropyron smithii Western Wheatgrass 5 2 2 21 4|18/1|3 |11 2 6 | 4| 2| 2 3.20 4.70

P Agropyron trachycaulum Slender Wheatgrass] 3 3 4125/ 6]13({9 | | |2 =] 3.60 5.29

P Agrostis alba Redtop 5 0.25 0.37

P Bromus inermis Smooth Brome 7158511 - 3 1.15 1.69

P Festuca ovina Hard Fescue 41 | 59 41|51 |18|49 18|17 24 56|45|49 |53 |51 43 27 50|51| 3935 | 57.78
P Phleumn pratense Timothy] 15 | 5 1 1|11 27 4 | 2 4 3.65 5.36

P Poa compressa Canada Bluegrass| 7 2 2 0.55 0.81

P Poa pratensis Kentucky Bluegrass] 1 213 |13 2 516 6 7 2.25 3.30 |
P Stipa viridula Green Needlegrass| 4 1 0.25 0.37
Forbs

P Achillea millefolium Western Yarrow] 4 1 3 5 | r 1 B 1.45 2.13 |
P Artemisia ludoviciana White Sagebrush 1 0.05 0.07

P * Cirsium arvense Canada Thistle 2 I R 1 010 | 0.5

P Gaillardia aristata Blanketflower 11 0.05 0.07

A Lactuca serriola Prickly Lettuce 1 0.05 0.07

P Linum lewisii Lewis Flax 2 2 3 0.35 0.51 |
A Medicago lupulina Black Medic| 8 | 6 4 | 19 21 3.00 4.41

A Melilotus alba White Sweetclover 1 0.05 0.07

A Melilotus officinalis Yellow Sweetclover 212 1|3 I 0.35 0.51 |
P Penstemon strictus Rocky Mtn. Penstemon 1 3 3 1 3 2 0.65 0.95

P  Solidago missouriensis Missouri Goldenrod| 3 2 0.45 0.66

P Trifolium pratense Red Clover, 3 0.15 0.22
Shrubs, Sub-shrubs, & Trees

P Ceanothus velutinus Snowbrush Ceanothus 1 0.05 | 0.07 |
P Rosa woodsii Wood's Rose 0.05 0.07

P Salix exigua Coyote Willow 4 0.20 0.29
|Moss

Perennial Live exdudln noxious w

Sample Adequacy Calculations:

0 -

Variance= 109.88

* Noxious Weed
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P Agropyron dasystachyum Thickspike wheatgrass i 2 0.15 0.22
P Agropyron smithii Western Wheatgrasl 2 111 4 18 1 3 4|12 |5 2.05 2,95
P Agropyron trachycaulum Slender Wheatgrass 111 3 1 | | 030 | 043
P Agrostis alba Redtop 1 1 - 010 | o0.14
P Bromus inermis Smooth Brome, 1 0.05 0.07
P Carex sp. Sedge| 1 Ll . | o005 | o0.07
P Danthonia spicata Poverty Oatgrass] 3 13| 3 |(10(22(20| 8 (10 (25| 9 |34 |11 | 6 (23| 9 | 6 7 10 11.45 16.47
P Festuca ovina Hard Fescue] 30 | 35 | 14 36|21 12 34 (527|112 3|40 5 15 3 10| 15.10 21.73
P Phleum pratense Timothy] 4 13 /32| 2] 9|1 |11|2|5|4/|4]19 1 ]135|25(19 6] 9.60 13.81
P Poa compressa Canada Bluegrass| 1 1 4 | 4 2 0.60 0.86
P Poa pratensis Kentucky Bluegrass 6 1 1 1 1 3 0.65 0.94
P Schizachyrium scoparium Little Bluestem 1 2 1 e 020 | 0.29
P Stipa viridula Green Needlegrass| 1] 1 2 | 0.20 0.29
|Forbs
[P Achillea millerolium WestemYarrow] [ 2 [ 4 | 1| 211 [5[3[7[4]2[19]35 8| 4|23 4.55 6.55
P Aster falcatus White Prairie Aster] 1 0.05 0.07
P Aster sp. Aster] 8 1112 2 0.70 1.01
P Campanula rotundifolia Harebell 2 0.10 0.14
P * Chrysanthemum leucanthemum Ox-eye Daisy] 1 2|1 2 0.30 0.43
P Lathyrus ochroleucus Sweet Pea 1 - fi= 005 | 0.07
P Linum lewisif Lewis Flax 1 0.05 0.07
A Medicago lupulina Black Medic] 6 | 10 11 1 1 8 1 17| 2 5 3.10 4.46
P Penstemon strictus Rocky Mtn. Penstemon 3 1 1, 3 4 2] o070 1.01
P Phlox lengifolia Longleaf Phlox] 2 0.10 0.14
P Rudbeckia hirta Black-eyed-Susan 2 0.10 0.14
P Solidago missouriensis Missouri Goldenrod] 5 | 2 |10 1] 3 5|4 2]5]|17 31|79 3.70 5.32
P Thermopsis rhombifolia Prairie Thermopsis # 2 0.10 0.14
P Trifolium pratense Red Clove! 1 1 1 4 0.35 0.50
P Vicla americana American Milkvetch| ! | 1 1 1 [ 0.15 0.22
IShrubs, Sub-shrubs, & Trees
P Betula papyrifera Paper Birch | 2 3 9 0.70 1.01
P Ceanothus velutinus Snowbrush Ceanothus| 1 ’ 1 | 0.10 0.14
P Pinus ponderosa Ponderosa Pine|] 13 1110 9|18 7112 5 2 4 |14 16 23 6.70 9.64
P Populus tremuloides Quaking Aspen | 1 0.05 0.07
P Prumus virginiana Chokecherry ‘ 3 4 0.35 0.50
P Rubus idaeus Raspberry| 17 2 2 9 2 1.60 2.30
Moss
Unidentified Moss Spe
1 L J . ! - Mean
Total Live Cover (Plants & Moss) 69.50
Rock| 0 9.55
itte 24 |31 (1212|1411 | 24
00/ 4]2]3|]2]1]3 0lof3|2|2|6]10
Sample Adequacy Calculations: t= 1.729 Variance= 113.95

* Noxious Weed
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Table 16 Richmond Hill - Vegetation Cover - 2008
|Grasses and Grass-likes Cover Cover
P Agropyron cristatum Crested wheatgrass 3 0.15 0.23
P Agropyron dasystachyum Thickspike wheatgrass 5 0.25 0.38
P Agropyron smithii Western Wheatgra 1 1/6[19|5]2 2|5 13 /34| 5|21] 570 | 869
P Agropyron spicatum Bluebunch Wheatgrass 2 0.10 0.15
P Agropyron trachycaulum Slender Wheatgrass| 11 | 5 | 35 9| 7 | 11|12 5 4 4.95 7.55
P Agrostis alba Redtop 1 ] | | o.0s 0.08
P Bouteloua curtipendula Sideoats Grama 6 0.30 0.46
P Bromus inermis Smooth Brome 1 1| 15 3 3 1.15 1.75
P Danthonia spicata Poverty Oatgrass 2 e 0.10 0.15
P  Festuca ovina HardFescue] 5 |12 16| 25| 9 |11 [ 173936 | 27| 2516|3523 35|53 (33| 12|29 11 23.45 35.75
P Phleum pratense Tmothyf 7 | 2 | 1| 8 | 5| 1 1 4114|172 | 2| 9|3 |12|31|12]15 7.30 11.13
P Poa compressa _Canada Bluegrass 1[3|5]1 F 8 . 0.85 1.30
P Poa pratensis Kentucky Bluegrass] 7 | 1 | 8 15| 4 [ 4 4 | 12 3 2.90 4.42
|Forbs
P Achillea millefolium Western Ya 27119 | 4 6|12 10 2|15 [ 4.80 7.32
P Fragaria vesca Woodland Strawberry| 1 0.05 0.08
P Lathyrus ochroleucus Sweet Pea 1 I | 0.05 0.08 |
A Medicago lupulina Black Medic} 7 | 20 1|116] 7|19 3 5 B | 16 1 7 3 6 2 6.05 9.22
A Melilotus officinalis Yellow Sweetclover| 1 2 0.15 0.23
P Solidago missouriensis Missouri Goldenrod | N | | o005 0.08
P Taraxacum officinale Dandelion| 2 [ 0.10 0.15
B Tragopogon dubius False Salsify| 3 0.15 0.23
P Trifolium pratense Red Clover| 4 1|5 0.50 0.76
P Vicia americana American Milkvetch| 1 0.05 0.08
Shrubs, Sub-shrubs, & Trees
none | L 1 1 l |
|Mm

| Perennial Live Cover (excluding noxious weeds)
Sample Adequacy Calculations:

Variance= 105.94




"2u] “SILVIDOSSY %3FHD ¥va3d

61 - v abed

v xipuaddy - uoijen|ea3 aseajey puog
8002 - uoneyabanay |jIH puowydy

Table 17

Richmond Hill - Woody Plant Dens|

Richmond Hill - Average Woody Plant Density by Prominent Shrub / Tree Patch - 2008

| s |
g g ] g § .E E g 2
; : i BB EEEEE
] ,E E H ﬂ = Tas
g i 3 E 23 § "
z LR
Unit  Patch  Acres
Ancillary N_ | A 1.04 -] 18] 235| 144 181 o915 -1 517 -] 283 -] 806| 66 -1 674 2323 -] 30] 138
A 2.26 - -l 1] 1] n - -] 886 - 292 -1 10 - = - | - “ %
Ancillary S B 0.80 35 82 35 - - | 2,460 - - - - - - - - - 12 -l 26
¢ 2.19 " - - - - - -] 144 - - - B - = ) - g 1
Crusher A 0.80 -1 1,148 7] 39 -1 72| 2608 26 -1 % - -] sol14 - - -1 22
A 1.84 - - - - - - - - - - -| 224 190 207 - - }\ - - - s%}
B 0.94 -] a8 -1 19| =8 -l 19| 617 10 -1 10 - . -] 193 - - - 9
sl 0.71 - - 43| 86 - -] 229 5 - -l s1| 29 - - 257 - - -l 20 720
D 0.15 - - = - 2 = - - - B - - - - - - 4535 - c,%
- A 3.03 - - - - - - -] 81 -1 3] 27| 13 -] 40| 81]1,361 - - -1 161
poundiut]—2 0.57 - - - - - - | 3,660 - - - - - - - - - | -] 3660]
c 124 - - - - - - -1 224 - ” -1 3 - -1 1w0s| 1777 - - - 1
A 2.82 6 - - =B - BT -1 34 -] 46| 74| 11| 200 6 - - 11 Lﬂ
[ 0.20 - . -| 176 - - . -1 59 - - - - -|3755| s87] s9 = -l s
c 1.47 a7 -l 12 n - - 129 -] 35 -| s 6| 240| 246 - - 47
D 0.25 - - - - - - - -l s = -] 28 - - 227] 142 540 -] s
Spruce Gulch | E 0.60 - - - - -] 11| 25 - - - - - -1 3 - - - -7
F 0.74 - - - - -] w9l 22 - - 2 -] 109 109 - - - - - 372|
G [ 53 -| 36| s3 - -] sslags| -] el - el -1 -[ -lise| -1 -] 15| 36| ases
| H | 083 - -l 74 - -] 3] s -l s - - -] 18] 32| 49 - - - - !
1 0.35 - - - - - - - - - - - -] 2| s3[34n - - -| 158 6
V-Notch A 0.06 - - - - - - - - - - - 13282 - - - - - - -
Total Acres| 27.99
Chart 5
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S e £ e |5 = e .
- -
AR SE TR AAE S IR SR AR I IR NN
52 E%| g | g 2| s (33§ % 32 - 8 w | % 3 ii
wean T |85/ 2 £ 35| F 3%y 2 BHSE 383 f 3|d = § if
Transect Length (m) g 2 § 1'5 % g E [ e | 8 &
Unit Number  (2m wide) < 3
Ancillary N A-1 167 38 3 80 8 16
Ancillary N A-2 169 3 1 21 152 6 39 118 112
Andillary S A-1 194 1 1 28 1
Ancillary S B-1 173 3 7 .
Ancillary S C-1 155
Crusher A-1 80 42 1 4
Crusher A-2 127 101 3 5
Crusher A-3 103 33 4
Pad 3 Draw A-1 178 14 16
Pad 3 Draw A-2 57 8 8
Pad 3 Draw B-1 156
Pad 3 Draw B-2 30
Pad 3 Draw B-3 24 1
Pad 3 Draw C-1 105
Pad 3 Draw c-2 37 N o
Pad 3 Draw D-1 53 B 119
Pit Impound A-1 50 3 3
Pit Impound A-2 50 3
Pit Impound A-3 50 1
Pit Impound B-1 36
Pit Impound B-2 40
Pit Impound C-1 66
Pit Impound C-2 69 7
Spruce Gulch A-1 113 2 | 17
Spruce Guich A-2 56 7
Spruce Gulch A-3 184 2 6 11
Spruce Gulch B-1 14 2 20
Spruce Gulch B-2 20 = = 1 44 [
Spruce Gulch C1 173 3 3 1 13
Spruce Gulch C-2 173 2 9 - I 28 A |
Spruce Guich D-1 73 2 | 192
Spruce Guich E-1 80 6 |23 -
Spruce Gulch 1| 92 | Sis| | 5 5
Spruce Guich G-1 72 36 2 2 79
Spruce Guich G-2 72 32 3 10 47
Spruce Guich G-3 76 1 1 87
Spruce Gulch G4 58 2| | = 54 .
Spruce Gulch H-1 82 3 9 B 1 8 | 13] 2
Spruce Gulch I-1 77 2 | 130
V-Notch A-1 15




Table 19  Richmond Hill - W

Lime- Pit
Ancillary | Ancillary Leach Leach Pad 3 Spruce | Tumn- .
North | South | “™"®F lpad1&2| Pad3 | 5™ | praw |I™POUNd| Giich | around | Y-Notch
Species Quarry ment
ier alnifolia = - - & = - 42.5 - = 8.1 -
Arctostaphylos uva-ursi - - - - - - 223 - - 38.4 -
Betula papyrifera - 12.1 - - - - 4.0 - 18.2 56.7 -
Ceanothus velutinus = 4.0 - 10.1 8.1 6.1 14.2 62.7 26.3 10.1 -
Cornus stolonifera - - - - - - - - - - -
| Juniperus communis 4.0 - - 2.0 - - 12.1 - = 4.0 -
Mahonia repens - - - - - - - - - - 10.1
Picea glauca var. densata - - - - - 8.1 - - 2.0 - 2.0
Pinus ponderosa 26.3 542.3 - g 2.0 - 115.3 121 18.2 724.4 -
Populus deltoides - 8.1 - - - - - - - - -
Populus tremuloides 4.0 8.1 2.0 - - 6.1 10.1 2.0 44.5 14.2 -
Prunus pensylvanica - - - - = = - 4.0 - - -
Prunus virginiana 16.2 6.1 - - - 2.0 - 2.0 8.1 - -
Quercus macrocarpa - 4.0 - - - 10.1 16.2 - 121 - -
Ribes aureum - - - - - - 4.0 6.1 - - -
Rosa woodsii 384 - 2.0 - - 10.1 324 121 28.3 - 243
Rubus idaeus - 12.1 - 2.0 - - 26.3 220.6 24.3 305.5 16.2
| Salix exigua - 6.1 - - - - 12.1 - 66.8 - -
occidentalls = - = N = - = - 2.0 2.0 58.7
Total per Acre] 89.0 603.0 4.0 14.2 10.1 42.5 311.6 321.7 250.9 1163.5 111.3
Shrubs per Acre]  58.7 28.3 2.0 14.2 8.1 18.2 165.9 307.6 155.8 368.3 109.3
Trees per Acrgl 30.4 574.6 %0 0.0 2.0 24.3 145.7 14.2 95.1 795.2 2.0
Chart 6
Richmond Hill
Average Woody Plant Density by Area - 2008
1,200
1,000
5 800
'E 600
-g 400
=
200
o
Ancillary Ancillary Crusher LeachPad Leach Pad Limestone Pad3 Pit Spruce Turnaround V-Notch
North South 182 3 Quarry Draw  Impound- Guich
ment
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Table 20 Richmond Hill - Woody Plant Density - 2008
Ancillary North
Raw Data Sampling Method: 2m x 50m Beit T
Total Per
Species 1 2 3 4 5|6 7 8 9 10|11 12 13 14 15|16 17 18 19 20 Cuunt Arsn
Juniperus communis 2 2 4.0
Pinus ponderosa 1 12 13 26.3
Populus tremuloides . N B B B 2 N | 2 | 4.0
Prunus virginiana 8 8 16.2
Rosa woodsii 1 4 3 1 1 P 4 2 19 38.4
Total l]o o o 1 4(3 1 1 o 0|2 o o 7 2[0 1 o0 22 0| 44 | 89.0
Sample Adequancy Calculations [ t= 1.729 mean = 2.20 var. = 24.9 n= 20 Npin = 1538.52
Table 21  Richmond Hill - Woody Plant Density - 2008
Ancillary South
Raw Data Sampling Method: 2m x 50m Belt T
Total Per
Species 1 2 3 4 5|6 7 8 9 10|11 12 13 14 15|16 17 18 19 20 Count Acre
Betula papyrifera 2 - 6 12.1
Ceanothus velutinus 1 1 2 4.0
Pinus ponderosa |19 2 3 1|8 5 14 4 26|14 7 1 |3 3 5 4 159 268 542.3
Populus deltoides 1 4 8.1
Populus tremuloides 2 2 4 8.1
Prunus virginiana | - 2 1 B 3 6.1
Quercus macrocarpa 1 1 2 4.0
Rubus idaeus 1 1 1 3 6 12.1
Salix exigua 3 3 6.1
Total Ji9 2 5 o0 213 8 23 6 274 10 1 o0 0|3 3 5 4 163] 298 | 603.0
Sample Adequancy Calculations [ t= 1.729 mean = 14.90 var. = 1275.0 n= 20 Nyin = 1717.15
Table 22  Richmond Hill - Woody Plant Density - 2008
Crusher
Raw Data Sampling Method: 2m x 50m Belt Transects|
. 1 2 3 4 5|6 7 8 9 10|11 12 13 14 15|16 17 18 19 20| Yol | Per
Species Count Acre
Populus tremuloides 1 1 2.0
Rosa woodsii 1 1 2.0
Total l]o o o o o/fo o o o o/o 0o 1 0o o[0o o0 1 o0 o] 2 | 4.0
Sample Adequancy Calculations ] t= 1729 mean = 0.10 var. = 0.1 n= 20 Nyin = 2832.54
Table 23  Richmond Hill - Woody Plant Density - 2008
Leach Pad 1 & 2
Raw Data Sampling Method: 2m x 50m Belt Tra
Total Per
Species 1 2 3 4 5|6 7 8 9 10|11 12 13 14 15|16 17 18 19 20 Count Sere
Ceanothus velutinus 1 2 2 5 10.1
Juniperus communis 1 1 2.0
Rubus idaeus 1 1 2.0
Total |1 o 1 o o/f0o 0o o o o|]O0O 2 0 O 0103 0 % %] 7 | 14.2
Sample Adequancy Calculations |t= 1729 mean = 0.35 var. = 0.7 n= 20 Noin = 1612.17
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[ Total __Jo0 0 0 0 00 1 0 0 0]/0 0 0 1 0]0 1 0 1 1] 5 | 101

Sample Adequancy Calculations t= 1729 mean= 0.25 Moo = 944.18

Table 25 Richmond Hill - W Plant Density - 2008

Total Per
Species i 2 3 4 5|6 7 8 9 10|11 12 13 14 15|16 17 18 19 20 Comi ] Aicka
Ceanothus velutinus 2 1 3 6.1
Picea glauca var. densata 3 1 4 8.1
Populus tremuloides L X 1 3 6.1
Prunus virginiana 1 1 2.0
5
5

Per
Species i 2 3 4 5|6 7 8 9 10|11 12 13 14 15|16 17 18 19 20 Count Acre
| Amelanchier ainifolia 2 5 1 3 2 8 21 42.5
| Arctostaphylos uva-ursi 11 11 22.3
| Betula papyrifera 1 1 2 4.0
Ceanothus velutinus 7 7 14.2
| Juniperus communis 1 1 2 2 6 121
Pinus ponderosa 8 16 8 1 1 4|1 5 5 8 57 115.3
Populus tremuloides 1 3 1 5 10.1
Quercus macrocarpa 1 1 2 1 1 2 8 16.2
Ribes aureum 2 2 4.0
Rosa woodsii 3 11 3173 1 2 3 16 324
Rubus idaeus 1 3 9 13 26.3
Salix exigua 6 6 12.1

t=1.729 mean = 7.70 var. = 68.0 n= 20 Nenin = 342.97

Speci 1.234557'891.01.1.1.21.31.41.51.61.7’1.81921)cmmt":re
Ceanothus velutinus 3 1|13 1 4 8 4 3 ¥ 1 2 3 62.7
121
2.0

6 98 16 3 2[4 1 4 11 4]0 6 1 1 0]0 0 0 0 2] 159 | 3217]

t=1.729 mean = 7.95 var. = 466.2 n= 20
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Table 28

Richmond Hill - Woody Plant Density - 2008

Spruce Guich
Raw Data Sampling Method: 2m x 50m Belt Transects{
Species 1 2 3 4 5|6 7 8 9 10|11 12 13 14 15|16 17 18 19 20 g:::'t Per Acre
Betula papyrifera 2 1 4 1 1 9 18.2
Ceanothus velutinus 6 2 1 2 2 13 26.3
Picea glauca var. densata B B - i) 1 - L 1 2.0
Pinus ponderosa 1 1 6 = |t 9 | 182
Populus tremuloides 1 1 16 3 1 22 44.5
Prunus virginiana I o W | B 4 B 8.1
Quercus macrocarpa 3 1 2 6 12.1
Rosa woodsli 1 2 1 1 ] 5 14 28.3
Rubus idaeus - 1 o | | — B ) 1l | o - _ _Ji B | 12 | 243
Salix exigua 33 33 66.8
Symphoricarpos occidentalis 1 1 2.0
Total 1 2 6 0 1|35 6 27 20 11 [3 2 1 2 2|1 0 0 0 4] 124 | 250.9
Sample Adequancy Calculations |t= 1729 mean = 6.20 var. = 96.0 n= 20 Npyin = 746.37

Table 29  Richmond Hill - Woody Plant Density - 2008

Turnaround

Raw Data Sampling Method: mfrz:::nm

[+
Species 1 2 3 4 5 6 7 8 9 10|11 12 13 14 15|16 17 18 19 20 Count Per Acre
L Amelanchier alnifolia 1 1 ) R | B 8.1
Arctostaphylos uva-ursi 3 3 1 I 1 19 38.4
Betula papyrifera 2 2 3 113 1 4] 3 ] @ 4 5 ]| 28 | 567
Ceanothus velutinus i1 111 2 - 10.1
L Juniperus communis 2 2 4.0
Pinusponderosa | 13 12 1318 46 7 4 235 38 23 3 15| 8 13 15 40 62| 358 724.4
Populus tremuloides 1 1 2 3 7 14.2
Rubus idaeus 53 16 15 3 4 27 19 14 151 305.5
Symphoricarpos occidentalis 1 1 2.0
Total |1 70 2 32 15 |26 46 24 9 35| 5 38 56 3 15| 8 32 21 60 77| 575 | 1,163.5
Sample Adequancy Calculations |t= 1729 mean = 28.75 var. = 536.5 n= 20 Nmin = 194.07

Table 30  Richmond Hill - Woody Plant Density - 2008

V-Notch

Raw Data Sampling Method: mxz_s:nleurrn'nswé

Total
Species i 2 3 4 5 6 7 8 9 10|11 12 13 14 15(16 17 18 19 20 Count Per Acre
Mahonia repens 2 3 5 10.1
Picea glauca var. densata 1 1 2.0
Rosa woodsii - L 1 1 B B | 7 3 . S . 12 | 243
Rubus idaeus 4 4 8 16.2
Symphoricarpos occidentalis 14 13 1 1 29 58.7
Total ]o 18 17 2 o0o|[1 0 0 1 0|0 0 10 6 0[O0 O 0 O O] 55 | 111.3
Sample Adequancy Calculations |t=1.729 mean= 275 var. = 31.8 n= 20 Npin = 1256.30
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Richmond Hill Bond Release
Vegetation Sampling - 2008

Grid Size: 225' x 225'

[] revegetated Area

Prominent Shrub / Tree Patches (A, B, etc.] & ?%
®-® Woody Plant Density Belt in Shrub Patch

1 inch equals 475 feet

S Bt S, G S S RS

@ Cover Transect & Woody Plant Density Belt | o 7510 300 450 &0
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Richmond Hill Bond Release
Vegetation Sampling - 2008

Grid Size: 225' x 225'

[] Revegetated Area

222 Prominent Shrub / Tree Patches (A, B, etc.] @

1 inch equals 650 feet

"

®-® Woody Plant Density Belt in Shrub Patch T mecmmmma
@ Cover Transect & Woody Plant Density Belt | o10mo0 400 s00 800
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L

Map 4 - Crusher
Richmond Hill Bond Release
Vegetation Sampling - 2008

Grid Size: 112'x 112"

[] Revegetated Area

1 inch equals 125 feet

Prominent Shrub / Tree Patches (A, B, etc.) x

®-® Woody Plant Density Belt in Shrub Patch
@ Cover Transect & Woody Plant Density Belt
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Richmond Hill Bond Release
Vegetation Sampling - 2008

Grid Size: 270' x 270’

%] Prominent Shrub / Tree Patches (A, B, etc.] @ ~%
®-® Woody Plant Density Belt in Shrub Patch ¥ s
@ Cover Transect & Woody Plant Density Belt |o so100 200 300 400

1 inch equals 275 feet
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Map 6 -
Leach Pad 3

Richmond Hill Bond Release
Vegetation Sampling - 2008

Grid Size: 260' x 260’

<7 Prominent Shrub / Tree Patches (A, B, etc.)
®-® Woody Plant Density Belt in Shrub Patch
@ Cover Transect & Woody Plant Density Belt

1 inch equals 200 feet
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Y

Richmond Hill Bond Release
. Vegetation Sampling - 2008

Grid Size: 115'x 115

[] revegetated Area

1 inch equals 125 feet

57] Prominent Shrub / Tree Patches (A, B, etc.] @ ‘%%

®-® Woody Plant Density Belt in Shrub Patch Y mesmwemae
@ Cover Transect & Woody Plant Density Belt 02040 80 120 152&
I
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[ Revegetated Area 1 inch equals 200 feet
Richmond Hill Bond Release el tnssianm B ‘g%
Vegetation Sampling - 2008 | ®® Woody Plant Density Belt in Shrub Patch -
Grid Size: 180’ x 180 @ Cover Transect & Woody Plant Density Belt | o 3060 120 180 240
e & ]
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Map 9 -

Pit Impoundment
Richmond Hill Bond Release
Vegetation Sampling - 2008
Grid Size: 310' x 310’
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Vegetation Sampling - 2008
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Map 11 - Turnaround
Richmond Hill Bond Release
Vegetation Sampling - 2008

Grid Size: 112'x 112'

[ Revegetated Area 1 inch equals 125 feet
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Richmond Hill - Habitat
Designation Zones
within Mine Area
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[ Pine [] unknown
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Plate 1 - Richmond Hill Mine - Ancillary Areas North - 2008
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Plate 3 - Richmond Hill Mine - Ancillary Areas South (Roads) - 2008 Plate 4 - Richmond Hill Mine - Ancillary Areas South (Roads) - 2008
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Plate 5 - Richmond Hill Mine - Crusher - 2008 Plate 6 - Richmond Hill Mine - Crusher - 2008
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Plate 7 - Richmond Hill Mine - Leach Pad 1 & 2 - 2008 Plate 7 - Richmond Hill Mine - Leach Pad 1 & 2 - 2008
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Plate 9 - Richmond Hill Mine - Leach Pad 3 - 2008 Plate 10 - Richmond Hill Mine - Leach Pad 3 - 2008
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Plate 11 - Richmond Hill Mine - Limestone Quarry - 2008 Plate 12 - Richmond Hill Mine - Limestone Quarry - 2008
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Plate 13 - Richmond Hill Mine - Pad 3 Draw - 2008 Plate 14 - Richmond Hill Mine - Pad 3 Draw - 2008
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Plate 15 - Richmond Hill Mine - Pit Impoundment - 2008 Plate 16 - Richmond Hill Mine - Pit Impoundment - 2008




U] ‘S3LVIDOSSY %3340 dWva3ad

2t - v 9bed

@ 2
35
a3
X 0O
® >
o o
%I
m o
s 2
[ =

58
1 O
>=
'UI
8
a8
>

>

Plate 19 - Richmond Hill Mine - Turnaround - 2008 Plate 20 - Richmond Hill Mine - Turnaround - 2008




Plate 22 - Richmond Hill Mine - V-Notch - 2008

Plate 21 - Richmond Hill Mine - V-Notch - 2008
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Appendix B

Vegetation Sampling Methodology

SAMPLING METHODS

Cedar Creek’s sampling protocols involve a concentration upon ground cover® to facilitate
repeatable future statistical comparisons among treatment areas (or unique revegetation units) and over
time. A concentration on ground cover is recommended for a multitude of reasons. First, concentration
on a single variable of plant ecology facilitates improved comprehension and comparability over time and
among treatment scenarios. Second, ground cover data, especially when determined using a very
precise method such as the point-intercept procedure, provides some of the most important information
regarding community variability that ecologists can evaluate. Such data facilitate the determination of
the true species composition, relative health (condition), and successional status of the sampled area.
Furthermore, the same data can be utilized to develop the “sister” variables of frequency and species
composition if desired. Third, strong inferences can be developed with other reasonably correlated
variables such as production when species composition is factored into the analysis. Fourth, ground
cover is a preferred variable for monitoring because cover data can be readily obtained in a statistically
adequate and cost-effective manner (using the proper procedures), has broad application for evaluation
(including erosion control modeling), precisely reflects species’ dominance of a given area, and when
collected using bias-free techniques such as the point-intercept procedure is one of the most repeatable
variables among independent observers. Finally, cover is the primary variable indicated for use by
Richmond Hill permitting documents for determination of successful revegetation. Plant identification
and nomenclature follows Flora of the Black Hills, Dorn 1977.

* To avoid confusion, the term “ground cover” is utilized to indicate the variable of non-overlapping foliar cover (the
percent of the ground occupied by all above ground live plant material) in addition to the ground surface covered by
litter or rock. Non-overlapping means that only that cover which would be wetted by a light mist would be counted
as opposed to that plant material which would not get wet due to overshadowing plant material. In this manner,
total ground cover cannot exceed 100%. Other forms of “cover” would include: basal cover (the percent of the
ground surface occupied by the living base of plants), crown or canopy cover (the percent of the ground occupied by
the canopies of plants), or overlapping foliar cover (the percent of the ground occupied by all plant material allowing
for overlapping vegetation - i.e., such cover can exceed 100%). Non-overlapping foliar cover is preferred because of
its inherent repeatability among observers, resulting data are directly applicable to erosion control modeling efforts,
and significant precedent has already been set in the industry. In contrast, the determination of the live portion of
the base of a plant (as necessary for basal cover) becomes increasingly difficult given life forms such as certain
bunch grasses and sod-formers.
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However, in addition to ground cover sampling, permitting documents, require a less formal
evaluation of species composition and woody plant density. In this regard, composition information was
developed given a simple transformation of collected ground cover data. Furthermore, it was determined
most appropriate to monitor the progress of woody plant establishment and development (for wildlife
habitat considerations) in 2008 by utilizing 2-meter wide by 50 meter long density belts as detailed
below. A total of 20 co-located belt transects were sampled for each area monitored for bond release
evaluation (total of 11 units). In addition to these 11 segregate units, areas of shrub and tree
concentration were identified, mapped, and sampled with variable length belts to facilitate a
determination of density by species for each identified concentration area. The origin of each prominent
shrub / tree area (invasion, seeding, direct transplanting, suckering, or other means) was determined to
be irrelevant to eventual analyses.

As previously found acceptable for past bond release efforts in South Dakota a systematic procedure
initiated in an unbiased manner for each unique revegetation unit investigated was utilized. In this
manner, “representation” from the entire reclaimed unit is “forced” rather than risking the chance that
significant pockets are entirely missed, or over-emphasized, as may occur in strictly random sampling.
This systematic procedure also provides proportionate representation from across the reclaimed unit for
such characteristics as aspect and slope. An example of this procedure is indicated on Exhibit 1.

The systematic procedure for sample location occurred in the following stepwise manner. First, a
fixed point of reference was selected for each area to facilitate location of the systematic grid in the field.
Second, a systematic grid of appropriate dimensions (e.g., 250" X 250") was selected by Cedar Creek to
provide a minimum number (20) of coordinate intersections (for ground cover and co-located woody
plant density) within each reclaimed unit that could then be used for the initial set of sample sites. Cedar
Creek has found that 20 samples usually provides a statistically adequate sample for ground cover.
Third, a scaled representation of the grid was overlain on computer-generated field maps of each facility
extending parallel to major compass axes. Fourth, unbiased placement of this grid was controlled by
selection of two random numbers to be used as coordinates to establish a grid starting point. Fifth,
utilizing a handheld compass and pacing techniques or a handheld GPS, all of the initial sample points for
each area were located in the field. If the initial 20 systematic samples had not been sufficient to provide
an adequate ground cover sample, an “intergrid” would have been selected to provide additional
systematically determined sample points. (Sampling adequacy is not determined for woody plant density
owing to the excessive variability commonly observed with this vegetation variable.) Location of all
sample points are shown on Maps 2 — 12.
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Exhibit 1
Sampling Procedure st a Systematic Sampie Site Location
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D ination \'i

Ground cover at each systematic quantitative sampling site was determined utilizing the point-
intercept methodology (Bonham 1989) as illustrated on Exhibit 1. This methodology has been utilized for
range studies for over eighty (80) years, however, Cedar Creek utilizes state-of-the-art instrumentation
that it has pioneered to facilitate much more rapid and accurate collection of data. Implementation of
the technique for the reclaimed area systematic sampling effort occurred as follows: First, a transect of
10 meters length was extended from the starting point of each systematic sample site toward the
direction of the next site to be sampled. Then, at each one-meter interval along the transect, a “laser
point bar” was situated vertically above the ground surface, and a set of 10 readings recorded as to hits
on vegetation (by species), litter, rock (>2 mm), or bare soil. Hits were determined at each meter
interval by activating a battery of 10 specialized lasers situated along the bar at 10 centimeter intervals
and recording the variable intercepted by each of the narrow (0.02") focused beams (see Exhibit 1). In
this manner, a total of 100 intercepts per transect were recorded resulting in 1 percent cover per
intercept. This methodology and instrumentation facilitates the collection of the most unbiased,
repeatable, precise, and cost-effective ground cover data possible. Furthermore, the point-intercept
procedure has been widely accepted in the scientific community, especially the reclamation industry, as
the protocol of choice for surety release determination.

Sample Adequacy Determination

Ground cover sampling within the 11 reclaimed areas was conducted to a minimum of 20 initial
transects. Woody plant density sampling within the reclaimed areas was conducted as co-located belt
transects because a determination of statistical adequacy is typically impossible for young establishing
populations or at best very difficult. From these transects, a sample mean and standard deviation for the
variable of ground cover was calculated. When statistical testing is required, collection of an adequate
sample (nyin) is typically necessary to insure reliable estimates of the population (e.g., estimates to
within 10% of the true mean (p) with 90% confidence). Although statistical testing is not a study
requirement, a statistically adequate number of samples was determined to be necessary to establish
scientific defensibility for variable comparison with the defined standard (40% live grass, legume and forb
cover). The Cochran formula below was utilized, as it is one of the most commonly used formulas for
determination of sampling adequacy. When the inequality (Nmin < N) is true, sampling can be
considered to be adequate, and N, is determined as follows:
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Nmin = (tz 52) /(0.1 })1

where: n = the number of actual samples collected (initial size = 20)

t = the value from the two-tailed ¢ distribution for 90% confidence with n-1
degrees of freedom;

52 = the variance of the estimate as calculated from the initial samples;

X = the mean of the estimate as calculated from the initial samples.

If the initial samples in each area did not provide a suitable estimate of the mean (i.e., the
inequality was false), additional samples would have been collected until the inequality (Nmin < N)

became true.

Testing for ess

Permitting documents do not detail the need, nor any procedure to be utilized, for statistical testing
of measured variables. Therefore, Cedar Creek followed an appropriate and direct mathematical
comparison to the identified success standards. This type of evaluation is not without precedent as
several mining regulatory agencies throughout the West allow a direct comparison of collected
parameters with a standard as long the comparison parameters are derived from a statistically adequate
sample. Furthermore, the mean value obtained for the ground cover variable for the sampled area
substantially exceeds the required minimum success criterion, thereby eliminating the need for statistical
testing (which is typically performed for parameters close in value).

Determination of Woody Plant Density

Woody plant density at each sampling site in 2008 was determined using fixed length / width belt
transects extended from the starting point of each sample site toward the direction of the next site to be
sampled. Each belt was 2 meters in width and extended from the beginning of the sample point for a
distance of 50 meters. Where the grid spacing was insufficient to allow this belt configuration, belt
dimensions were modified for the unit (e.g., 4m x 25m). All live shrubs and trees rooted within the
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boundaries of these belts were counted and classified according to species. Determination of whether or
not a plant could be counted was dependent upon the location of its main stem or root collar where it
exited the ground surface with regard to belt limits. Entire plants rather than stems were counted to
provide a more accurate representation of actual woody plant density. A total of 20 co-located belt
transects were sampled for each area monitored for bond release.

In addition several variable length belt transects were sampled in prominent tree / shrub areas
(patches). In these patches, belt transect placement was designed to provide a reliable estimate of
woody plant density for each unit. This typically entailed placement of a variable length belt along the
two main axes of the patch, or for larger patches, multiple variable length belts along axes.
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Appendix C

Lac Minerals (USA) LLC Richmond Hill
Mine Reclamation Success Monitoring
2013 - Bar XX, December 2013



BAR XX ENVIRONMENTAL SERVICES, LLC
12599 BIGHORN ROAD
WHITEWOOD, SD., 57793

December 19, 2013

Memo: Review of Cedar Creek Associates’ “Bond Release Evaluation for the Richmond
Hill Mine” conducted in 2008.

Company officials from the Richmond Hill mine have requested that I review the above
report and deliver an opinion on its relative value for 2013 bond release discussions. My
opinion is based upon comparison of surveys conducted by Cedar Creek Associates
(Cedar Creek) and surveys conducted by Bar XX Environmental Services, LLC (Bar XX)
during the same time period. A critic of the Cedar Creek report will note relevant
information in their report that is not in the annual Reclamation Success Monitoring
reports by Bar XX.

The 2008 surveys conducted by Cedar Creek were compared to the surveys conducted by
Bar XX in 2008 and 2009. Herbaceous cover surveys were conducted by Cedar Creek
and Bar XX in 2008 on the Pit Impoundment and the Leach Pads. Both companies
implement a point-intercept sampling methodology. A major difference in the methods is
that Cedar Creek obtained more sampling points, at least 20, to obtain a greater level of
statistical precision. Bar XX located four permanent transects on different aspects to be
representative of the entire location. All values obtained were very similar. For
example: on the Pit Impoundment, total live cover obtained by Cedar Creek was 59.7%
whereas Bar XX obtained 57%. Comparison of Cedar Creek’s 2008 and Bar XX 2009
woody species surveys indicate a general consensus. Differences are due mainly to
sampling intensity. Similar results collected by Cedar Creek and Bar XX in 2008 would
most likely occur again in 2013.

The Cedar Creek surveys contain relevant information not included in Bar XX surveys.
Cedar Creek conducted a larger surveying and mapping program that included more
reclaimed areas and sampling points within these areas. The increased number of
sampling points provides an increased level of statistical precision. Woody plant density
was also measured more extensively which provided a means of mapping not generated
by the Bar XX surveys.

Based upon the fact that conditions have not significantly changed since 2008, as
evidenced by the annual sampling by Bar XX, I believe that the data collected in 2008 by
Cedar Creek would still be relevant in 2013. In addition, the statistical precision and
mapping generated by the Cedar Creek report is a valuable addition to the documentation
of the successful reclamation at the Richmond Hill site.

Myron Andersen
Bar XX Environmental Services, LLC
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1.0 INTRODUCTION

LAC Minerals (USA) LLC Richmond Hill Mine developed a reclamation monitoring plan in 1997
entitled ‘Reclamation Success Monitoring Plan’. The plan documents the vegetative and wildlife aspects
of the reclaimed mine site. Annual monitoring of permanent survey locations has been conducted to this
date. The monitoring in 2013 includes information from the entire suite of surveys in accordance to final
measurement requirements prior to bond release. Maps of the herbaceous transects, shrub transects and
plots, and tree spade locations are included. The field work and this report were conducted and written by
Bar XX Environmental Service, LLC.

2.0 SCOPE

The scope of the monitoring in 2013 includes the results of herbaceous cover and species composition
surveys on the Pit Impoundment, Leach Pads, Spruce Gulch, V-Notch, Crusher area, Limestone Quarry
and the Turnaround area. Shrub data was collected from the Shrub Transects, belt transects, and
macroplots. Tree survival data was collected from the tree spades. Shrub survey sites surveyed are in
Spruce Gulch, Limestone Quarries #1 and #2, the V-Notch, the Crusher area and the Laydown yard. Tree
spades surveyed are in Spruce Gulch, V-Notch area and the Limestone Quarry #2 area. A listing of
plant taxa observed on the reclaimed sites is included. Ungulate pellet counts observed at the herbaceous
plant transects is included. Results for this report include historic comparisons of data, where applicable.

3.0 METHODS
HERBACEOUS COMPONENT

Cover

Permanent herbaceous transects were selected subjectively to encompass areas of differing aspect and
slopes. In reclaimed areas where multiple aspects are present, transects were located on all aspects, as is
the case on the Pit Impoundment, Leach Pads and Spruce Gulch. One hundred foot long transects were
established where cover and species composition monitoring, as well as wildlife pellet surveys, would be
conducted. At 2 foot intervals of the transect, two point-intercept readings are collected at 90 degree
angles from the axes. Each reading equals 1% of the total. Readings are recorded as a *first hit’, this term
is known as absolute cover where cover does not exceed 100%. The point-intercept method is standard in
the reclamation field, as is the use of absolute cover determination, especially in reclamation that is
dominated by grasses, forbs and legumes.

Species Composition

Species composition is determined by individual species counts collected from frames using a modified
Daubenmire method. Five 1/4 m’ frames were placed at 20 foot intervals along the same 100 foot
transect used for cover sampling. Information collected from the five frames; i.e. the number of plants
per unit area for each species encountered; is converted to plants/m’ and tabulated as an average plant
density for each transect established.



WOODY SPECIES

Containerized outplantings are surveyed in permanently established belt transects located in different
areas. These areas were identified by the species of shrubs and trees that were planted there. A 100 meter
by 2 meter transect is surveyed for transplants and survival was recorded. Initial shrub seeding
establishment was to be surveyed by the establishment of randomly placed 50X50 feet (2500ft°)
macroplots. These were located in habitat zones prior to germination or establishment of shrubs.
Additional permanent shrub surveying transects were located in 2000 and 2001 in areas that had
established shrubs. These four transects are 100X6 feet in size (600ft2) and are located in Spruce Gulch,
the V-Notch, and the Tree Farm stockpile. This data is used to derive a shrub-tree density value in areas
that exhibited establishment of shrubs. The original macroplots have been casually observed and
monitored over the years. Tree spade transplants are individually surveyed documenting survival,
condition and associated understory species present with the transplant.

WILDLIFE

Big game, ungulate, pellet counts are conducted at the herbaceous vegetation transects. A six foot wide
area along the 100foot transect was surveyed for pellets. Pellets are tabulated in groups and individual
numbers/group.

SPECIES OBSERVED

A listing of all species of plants observed on the reclaimed site is included in this report.




4.0 RESULTS
4.1 HERBACEOUS SURVEYS
4.1.1 PIT IMPOUNDMENT

The four herbaceous transects on the pit impoundment lie either on a north, northwest aspect (PI#1 and
PI#2) or a south aspect (PI#3 and PI#4). PI#1 was established in 1995 while PI#2, 3, and 4 were
established in 1997. Percent live cover averaged 63% and total herbaceous cover avera%ed 90% in 2013.
Bare ground was 3% in 2013. Density of plant species increased from 244 plants/m” in 2010 to 303
plants/m”in 2013. Results are in Table 1 and Charts 1 & 2. Primary data is in Tables 2 & 3 in Appendix
A.

TABLE 1. PIT IMPOUNDMENT HERBACEOUS RESULTS 1997-2013

grasses Cover cover cover ground
1998 | 1697 | 123 | 1 [ 03 [is33] 513 | | 738 | 158 |

(2000 ] 3105 ] 19 | o0 | 0 3295
(2002 ] ] | ] | 445 | 768 ] 95 | 3 |

2006 [ 1 T [ T s | % [ o [ ¢ |
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Chart 1 Pit Impoundment Species Composition 1997-2013
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4.1.2 LEACH PADS

The transect PAD#1 was established in 1997 on a southeasterly aspect, while transects 2, 3, and 4 were
established in 1998 on a southerly, level and a northerly aspect, respectively. Live cover averaged 72.5%
and herbaceous cover averaged 90.8% in 2013. Bare ground decreased to 2.5% in 2013. Density of plant
species increased from 216 plants/m” in 2010 to 281 plants/m’ in 2013. Results are in Table 4 and Charts
3 &4. Primary data are in Tables 5 & 6 in Appendix A. .

TABLE 4. LEACH PADS HERBACEOUS RESULTS 1997-2013

Perennial Legumes | Forbs | Shrubs/trees | Total Live Standing Herb. Bare
grasses cover cover cover ground
1996 | 1189 | 127 ] 33 | o0 [i36sf 555 [ ] 60 | 25

(2000 ] 2233 | 29 | 6 [ o0 J2s88f 57 [ 763 | 8538 [ 65
f2002] [ ] [ ] [ 44 [ 818 | 913 [ 38 |

(2004 [ ] [ ] [ 6 [ 8 | 9 [ 4 |
2006 | ] [ | [ ] e | 8 | 9 | 3 |

208 [ | | | ] 60 ] 8 ] 9 ] 2
(2000 180 | 13 [ 24 ] o [26] 64 | 86 | 9 [ 2 |
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Chart 3 Leach Pads Species Composition 1998-2013
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4.1.3 SPRUCE GULCH

The four herbaceous vegetation transects; SG#1, SG#2, SG#3 and SG#4, lie on a northwest, north, south
and south aspect, respectively. Percent live cover averaged 73% and herbaceous cover averaged 91% in
2013. Percent bare ground was 4% in 2013. Plant densities increased from 221 plants/m” in 2010 to 321
plants/m” in 2013. Results are in Table 7 and Charts 5 & 6. Primary data are in Tables 8 & 9 in
Appendix A.

TABLE 7. SPRUCE GULCH HERBACEOUS RESULTS 1997-2013

Percnmal Legumes Forbs Shrubs/trees | Total Live Standmg
cover cover cover ound
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Chart 5 Spruce Gulch Species Composition 1998-2013
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Chart 6 Spruce Gulch Cover 1998-2013
100
90 B i
80 =
c 70 f
o g0 —
Y 50 Live Cover
: 40 Herbaceous Cover
% 30 Bare Ground
20
10 4
0 T T T T 1
1998 1999 2000 2005 2010 2013
Year

4.1.4 CRUSHER, V-NOTCH, AND LIMESTONE QUARRY

The herbaceous transects, CR#1 and CR#2, were located on fairly flat aspects in the crusher area, VN#I
is on a flat aspect of the V-Notch, VN#2 is on a north aspect of the V-Notch, and LQ#1 is on a flat aspect
ﬁmummmwmyhmmMmmmmﬂ%MmmMmemeWMm%BBm
ground was 1.6% in 2013. Density of plants increased from 265 plants/m” in 2010 to 291 plants/m” in
2013. Results are in Table 10 and Charts 7 & 8. Primary data are in Table 11 & 12 in Appendix A.

TABLE 10. CRUSHER, V-NOTCH & LIMESTONE QUARRY HERBACEOUS RESULTS 1997-2013
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Chart 7. Crusher, V-Notch & Limestone Quarry Species Composition
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4.1.5 TURNAROUND AREA

The two herbaceous transects, TA#1 and TA#2 lie on a flat aspect. Percent live cover averaged 72% and
total herbaceous cover averaged 90% in 2013. Percent bare ground was 4.5% in 2013. Overstory cover,
an upward pro_pectlon above 1 meter, averaged 24%. Density of plants increased from 93 plants/rn in
2010 to 136 plants/m’ in 2013. Results are in Table 13 and Chart 9 & 10. Primary data are in Table 14
& 15 in Appendix A.

TABLE 13. TURNAROUND AREA HERBACEOUS RESULTS 1997-2013

- Perennial | Legumes | Forbs | Shrubs/trees | Total | Live Standing Herb. Bare
grasses cover cover cover ground

m—“ﬂmm——m
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Chart 9. Turnaround Area Species Composition
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4.2 WOODY SPECIES CONTAINERIZED TRANSPLANTS

4.2.1 SPRUCE GULCH

Containerized transplants are monitored in permanent transects established in each of the four habitat
zones; Birch, Spruce, Transition and Oak-Aspen. These zones were assigned based on aspect. The
species of containerized tree or shrub planted corresponds to their suitability to the aspect. Individual
habitat zone transect results for 1997-2013 are in Table 17-20 in Appendix A.. Thirty-two (52%) of the
original 62 plants survived into 2013. Table 16 summarizes the Spruce Gulch groupings.

TABLE 16. SPRUCE GULCH CONTAINERIZED TRANSPLANT SURVIVAL SUMMARY 1997-2013

BLACK HILLS | PAPER BIRCH ASPEN CHOKECHERRY | BUR TOTAL
SPRUCE

1997 100%(11 8%(61
m

2001 | o) | Smus) | 6mwio) | 100%8) | 100%(1) | 68%42)
2005 [ s0%) | 7iui10) | o0%) | Dacio) | oroacio) | 7a%etie)
" 2000 | 20n) | 21%03) | 20u3) | 1swein | 1owaa) | 52%02) |
2012 | 36%G) | 7%() | 20%(G) | 150%(12) | 100%C11) | 52%(G2) |
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. 4.2.2 CRUSHER, V-NOTCH and LIMESTONE QUARRY

One belt transect was established in the Crusher area and the Limestone Quarry #1, and two transects
were established in the V-Notch. Individual transect results for 1997-2013 are in Table 22-25 in
Appendix A. The combined results are summarized in Table 21. Four (11%) shrub/trees were found in
the belts that originally contained 36 containerized plants. While the 2 spruce are part of the original
transplants, the 2 serviceberry shrubs are not. Their presence is probably due to seeding efforts or
volunteering.

TABLE 21. CRUSHER, V-NOTCH & LIMESTONE QUARRY CONTAINERIZED TRANSPLANT DATA
1997-2013

| PIGL POTR | RUID | AMAL | TOTAL
1997 100%(15) | 100%(12) 75%(3) | 100%(4) 100%(1) 97%(35)
1999 | 33%(5 | 33%(4 0%(0) 75%(3 0%(0 33%(12)

2001 [ 20un) | o5%) | ) | 7o) | vu0) | 2810 |
2005 | 20%G) | %) | 25%0) | 25%0) | 100%0) | 19%0)
2000 | ovuy | we) | 2ve) | 2s0e) | 0w | 290)
oz | vk | o%0 | o0 1 o%0) | s | Tiew

PIGL — Black Hills spruce
BEPA — Paper birch
POTR — Quaking aspen
RUID — Raspberry
AMAL - Serviceberry
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4.3 WOODY SPECIES SEEDLING MACROPLOTS

The seedling macroplots (2500 ft’) were located in eight different areas of reclamation prior to
germination of any seedlings. The intent was to monitor establishment of shrubs by seeding. A list of the
species included in these seeding efforts is:

Serviceberry Amelanchier alnifolia
Woods Rose Rosa woodsii
Chokecherry Prunus virginiana
Snowberry Symphoricarpos albus
Golden Currant Ribes aureum
Snowbrush Ceanothus Ceanothus velutinus
Bearberry Arctostaphylos uva-ursi

Initial germination of significant shrubs was observed in three macroplot (Spruce Gulch-birch zone, V-
notch-spruce zone & Laydown area) in 1999. In these macroplots the predominant species in this initial
“flush™ were the Golden Currant, Serviceberry and Snowberry. Subsequently, the surviving number of
these three species has steadily or abruptly declined over the years. A few factors contributed to this
decline. The main reason is that these areas were sprayed for noxious weeds and the shrubs were killed.
Observation of these macroplots over the years reveals relevant information worth noting. The following
table provides a multi- year shrub/tree establishment trend. Over the years the line between seedling
establishment and volunteer establishment has been blurred. Therefore, this table documents all shrubs
and trees that are present in the macroplots. Data from all eight macroplots is combined to exhibit the
fourteen year trend. In 2013, the overall average density of shrubs and trees was 8.7 plants per acre in
these macroplots.

Chart 11. Macroplot shrub-tree density 1999-2013
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The following table summarizes the data from the eight macroplots. The plants documented include all
shrubs and trees whether they were from seeding efforts, containerized transplants or volunteer.

TABLE 26. MACROPLOT SHRUB-TREE DATA 1996-2013

oot [ o6 [ o7 [os [ [w o [0 los v w025
[ Spruce G.Oalcaspenzone | * | * [ 6 [ 2|3+ ]*]*o]1]2]0]0]
[V-Notch Sprucezone | + [+ 1+ [ 15101+ 1+ alololilolo]
Laydownarea [ * [ * [+ [52{ o]+ [*JoJoJoo o]0}

Limestone Quarry #2 s |+ | * | *|15|*|*|6|0|6|9]8]09
*Not surveyed

4.4 SHRUB TRANSECT SURVEYS

As a result of observations of areas of shrub-tree establishment outside of the seedling macroplots,
permanent shrub transects were located in areas of established shrubs. These transects were established in
. 2000 and 2001. In these transects, shrub densities ranged from 581 to 2541 shrubs per acre in 2013.
A 600 ft* belt transect in upper Spruce Gulch was measured for density of live shrubs starting in 2000.
This transect was located on the south aspect of the upper bench. This area has many well established,
easily visible shrubs. A count was conducted along a 100 feet length of transect. Twenty-three shrub
plants were initially counted in this transect in 2000, a density of 1670 shrubs per acre. The species
included snowbrush Ceanothus, Woods rose, chokecherry and snowberry. Twelve shrubs were counted
in 2013, a density of 871 shrubs per acre Results are in Table 26.

Three more Shrub Transects were added in 2001 in areas of visible shrub establishment. These transects
are the same size as Shrub Transect #1. Shrub Transect #2 was located in Spruce Gulch on a flat to south
aspect near the retention pond in the lower portion of the gulch. Shrub Transect #3 was located on the
area known previously as the tree farm topsoil pile. Shrub Transect #4 was located in the V-Notch on a
north aspect on the upper reaches of the area. Results are in Tables 27-29. The average density of
Transect #2 was 581 shrubs per acre in 2013, its numbers have been reduced due to invasive weed
spraying in the area. Transect #3 had a density of 2541 shrubs per acre in 2013. The densities in this
transect have remained relatively consistent since the beginning. Transect #4 had a density of 726 shrubs
per acre in 2013 compared to 3339 shrubs per acre in 2005. This area has also been affected by invasive
weed spraying.
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TABLE 27. SHRUB TRANSECT #1 UPPER SPRUCE GULCH

SPECIES 2007 | 2009 2013
CEANOTHUS ---------
IIEE_-I--“--I-“-}!“-

TABLE 28. SHRUB TRANSECT #2 LOWER SPRUCE GULCH

SPECES [ 2001 | 2003 | 2005 | 2007 | 2009 | 2010 | 2012 | 2013
ceAnoTHUS | 4 | 4 | 9 [ 4 [ 2 | 3 | 4 | 4
CRRANT [ 1 [ 2 | o [ o [ o [ o | 0 | o |

TABLE 29. SHRUB TRANSECT #3 TREE FARM STOCK PILE AREA

ceanotus | o0 | o0 [ o [ o | o [ o0 [ o [ 0|
‘CRRANT | 3 | 45 | 4 | 3 | 31 | 36 | 25 | 23
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TABLE 30. SHRUB TRANSECT #4 V-NOTCH

3

CEANOTHUS | 1 [ o [ o ] oo o [o0 /[ 0]
[ROSE_____ | 4 | 10 | 9 | 4 [ 1] 4 ] 1]1

[CURRANT | 6 | 1 [ s [ o o] o ]o/Jf o0

Total (count) (33) (42) (46) 20) [ (5) 13) [@o)] o)
Plants/acre 2396 3049 3339 145 | 363 | 944 | 726 726
2

4.5 TREE SPADE TRANSPLANTS

SPRUCE GULCH

There were 64 tree spades transplanted in Spruce Gulch that came from undisturbed areas and 21 spruce
trees that came from the tree farm at the mine site. Forty-three of the 64 tree spades are still alive in 2013

compared to 43 in 2012. Thirteen of the tree farm spruce trees were found alive in 2013, the same as in
2012. Detailed information on these trees is in Tables 19-21.

V-NOTCH and LIMESTONE QUARRY #2
Seven of the 26 tree spades in the V-Notch are alive in 2013. Results of the surveys are in Table 22.

Nineteen of the 26 tree spades in the Limestone Quarry area are alive in 2013, same as in 2010 and 2012.
Results are in Table 23.
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4.6 WILDLIFE

Big game pellet counts have been conducted on herbaceous transects on all sites since 1997. Results are in Table
36. Pellet groups were counted in a 6 foot wide swath along all the 100 foot long herbaceous transects.

TABLE 36. BIG GAME PELLET GROUP COUNTS 1997-2013

prrgriz [0 [ 1 [ 1 [ 2 T o [ o [ o
pitieres |1 | 0 | o [ 1 | o [ o [ o

___-_-_-_
(PADHER#4 | | o [ o | 1 [ 4 [ 1 [ o |
m_am-_-“-_-_
m-_-———--_
-—-——-_“

5.0 SPECIES OBSERVED
A listing of species observed on the reclaimed areas is in Table 37. A total of 31 grass and grass-like

species, 51 forb species and 27 shrub and trees were observed in 2013. A total of 109 vascular plants
were observed within the reclaimed area.
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TABLE 37 PLANT SPECIES OBSERVED 2013
Agropyron cristatum Crested whe grass
Pascopyron smithii Western wheatgrass
Agropyron repens Quackgrass

Elymus canadensis Canada wildrye
Elymus cinereus Giant wildrye

Bromus inermis Smooth bromegrass

Bromus ciliates Fringed brome
Bromus japonicus apanese brome

Danthonia spicata Poverty oatgrass

Festuca ovina Hard fescue

Koeleria cristata unegrass
Phleum pratense Timoth
Poa compressa Canada bluegrass

Poa alustris Fowl bluegrass

Schizachyrium scoparium Little bluestem

_ pha latifolia Common cattal

Achillea millefolium Common yarrow

Artemisia campestris Western sagewort

Aster falcatus White prairie aster

Barbarea vulgaris Yellow rocket
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Atsragalus cicer Cicer milkvetch

Centaurea maculosa Spotted knapweed

Cirsium arvense Canada thistle

Coreopsis tinctoria Plains Coreopsis

Convolvulus arvensis Creeping jenn

Fragaria virginiana wild strawbe

Galliardia aristata Blanket flower

Glycyrrhiza lepidota Aerican licorice

Hypericum perforatum St. Johnswort

Lactuca oblongifolia Blue lettuce

Linum lewisii Lewis blue flax

Medicago sativa A]lfa

Melilotus officinalis Yellow sweetclover

Penstemon strictus Rocky Mt. Penstemon

7 Penstemon glaber Smooth beardtongue

Ratibida columnifera Prairie coneflower

Rumex crispus Curly dock

Solidago nemoralis Gra oldenrd

| Tanacetum vulgare Common tans

Tragopogon dubius Goatsbeard

Trifolium repens White Dutch clover

I, Verbascum thapsus Mullein

Acer negundo Boxelder
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Arctostaphylos uva-ursi  Bearbe
Betula papyri ra Paper birch
Corylus cornuta Beaked hazelnut
| Lonicera dioica Wild hone suckle
Pinus onderosa Ponderosa pine
Pnus e lvanica Pin cher
Populus ulodes Q ukin aspen

Quercus macrocarpa Bur oak

Rosa arkansana Prairie rose

Rubus idaeus Raspber
Symphoricarpos albus snowber

Salix lutea Yellow willow

Salix discolor Pussy willow

6.0 DISCUSSION AND CONCLUSIONS

The herbaceous cover and plant density data at all surveyed sites remains excellent. Live cover averaged
71.5% in 2013 at the surveyed sites. Based on the success criterion of 40% live cover, all sites easily
meet this standard. Herbaceous cover averaged 91.6% and bare ground averaged 3.1% on the surveyed
sites. These levels of cover provide the stability to prevent active erosion, as witnessed by minimal
erosion features on the ground. Density of herbaceous plants averaged 266.4 plants/m” on the surveyed
sites. Densities of herbaceous species at these levels neatly correlates with a stable reclaimed site. 2013
data indicate an increase in perennial grasses and legumes densities, evidenced by the germination of new
seedlings in a favorable year such as 2013. The long term trend information indicates a stable,
sustainable and self-regenerating vegetative cover.

Survival of containerized woody transplants in Spruce Gulch was 52% in 2013, the same as in 2010 and
2012. Bur oak and chokecherry survival was the highest and paper birch was the lowest. Survival of the
containerized transplants in the other areas was 11% in 2013. The poor survival in the crusher area, v-
notch, and limestone quarry can be attributed to multiple factors with invasive weed spraying being a
major contributor.

Shrub establishment by seeding was initially evident in the macroplots. An initial ‘flush’ of a few species
waned due to a variety of reasons. However, in 2013 most of the macroplots did have a few shrubs or
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trees in them. Shrub and tree densities in the macroplots average 8.7 plants/acre in 2013. Much of this
can be attributed to volunteering and survival of seedling that had escaped herbicide application.

Shrub establishment is seen in many areas outside the macroplots. After these areas became apparent, the
effort to document survival densities was initiated. These four transects are representative of shrub
densities at the site. Numbers range from 581 to 2541 shrubs/acre in 2013, despite reductions in numbers
due to herbicide spraying.

Forty-three of the 64, 67%, tree spade transplants in Spruce Gulch have survived through 2013. The tree
farm spruce transplants showed a 62% survival in 2013. Seven of 26 (27%) survived in the V-Notch, and
19 of 26 (73%) survived in the Limestone Quarry area Survival rates are the same as in 2012. Most of
the living transplanted trees have grown little in the last sixteen years. The exceptions are a few of the
Black Hills spruce. Some of these native transplants have grown 10-12 feet. Also, many of the
transplanted Quaking aspen have produced numerous suckers spreading from the original trees.
Understory plants brought with the tree root balls have persisted.

Wildlife usage of the reclaimed sites continues. Pellet observances continue in the survey transects in the
herbaceous plots. Grazing of grasses and legumes is evident throughout the areas. Browsing of shrubs
and trees is also quite evident. Wildlife sightings seen during the vegetation survey period on the
reclaimed sites include White-tail and Mule deer, little green snake, green frogs, hawks, kestrels,
vultures, song birds and coyotes.

A listing of vascular plants observed on the reclaimed site documents a total of 109 species. Grasses and
grass-likes numbered 31, with 51 forbs and 27 shrubs or trees.

LAC Minerals continuing weed control efforts have controlled the invasive species of weeds on the site.
The companies resolve to control invasive weeds is commendable.
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TABLE 2. PIT IMPOUNDMENT COVER DATA 2013
PERCENT COVER (%

-i-____
“-_““-_
-—-_n-—

—--—-_—

Wood | 1 | o [ 1 [ 2 | 1 |
BARE GROUND N TR R TR R N T [ -
TOTAL STANDING COVER |86 | 85 | 82 | 79 | 8

TABLE 3. PIT IMPOUNDMENT SPECIES COMPOSITION DATA 2013

mmm
| Poacompressa___________ Canadabluegrass | 0 | o0 | 5 [ 5 | 3 |
pascopyron smithii______ Westernwheatgrass | 18 | 0 | 24 | 10 | 13
-“n-_-

“-_““-_
CTrifolium repens _______ WhiteDutchclover | 0 | 2 | 8 | 55 | 37 |
“-_“-_-i-
-_-“-_-
-I---_““
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TABLE 5. LEACH PADS HERBACEOUS COVER RESULTS 2013

| Perennialgrasses | 65 | 38 | 74 | 72 | 62 |
Perennial forbs ¢ | 8 | o | o | 3 |
[ Shrubjtree | o | o [ o ] o ]| o0 |

[ Totallitter | 16 [ 25 | 14 | 18 | 183

[Rock>3/4inch | 9 [ 8 [ 3 | 7 | 68
[ TOTALLIVECOVER | 75 | 61 [ 80 | 74 | 725 |

TOTAL HERBACEOUS COVER 91 86 94 92 90.75

TABLE 6. LEACH PADS SPECIES COMPOSITION DATA 2013

Bromusinermis____ Smooth bromegrass | 118 | 65 | 8 | 71 | 8 |
[Poa compressa — Canada bluegrass | 0 | 0 | 0 | 0 | 0 |
Pascopyron smithii Western wheatgrass -_-_“
Agropyron intermedium Intermediate wea orass | 112 | o | o | 40 | 38 |
[ Bouteloua curtipendula__ Sidecatsgrama | 2 | 0 | 3 | 0 | 1
Trifoliumrepens _______ White Dutchclover | 62 | 118 | 102 | 0 | 71|
Melilotus officinalis ___Yellowsweetclover | 0 | 0 | 0 | 0 | 0
[Achillea millefolium  Commenyarrow | 2 ] 0 1 0 1 2 | & |
Vicaamericana  Americanvetch 1 2 ] 0 1 0 1 0 1 05 |
Hypericum perforatum St john'sWort | 0 | 0 | o | o | 225

TOTAL SPECIES COUNT (plants/m?) 341 272 262 247 281
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TABLE 8. SPRUCE GULCH HERBACEOUS COVER DATA 2013

mﬂ_m_
“Perennial forbs I 2 T -—-1:-
--_n--_

Literstanding [ 5 | 5 [ 15 [ 16 | 13
Rod>zamer | 0 | 4+ [ 1 [ 4 [ o
rotaLuvECOVER T oi | 76 [ 4 | 7 [ 73

TOTAL HERBACEOUS COVER

TABLE 9. SPRUCE GULCH SPECIES COMPOSITION DATA 2013

bromusinermis __ Smooth bromegrass | 0 | 0 ] 0 | o | 2
Pascopyron smithii__Westernwheatgrass | 162 | 21 | 53 1 50 | 77 |
Agropyron intermedium _Intermediatewheatgrass | 01 0 | 0 [ o0 | 0
[stipaviridula __Greenneedlegrass | 3 | 0 | 0 | 0 | <1

“““““
“““““
Artemisia dracunculus —Greensagewort | 0 | 1 | o | 0 | <1 |
---mm-t_
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TABLE 11. CRUSHER, V-NOTCH & LIMESTONE QUARRY HERBACEOUS COVER DATA 2013

| Perennmialgrasses | 52 | 64 | 61 | 65 [ 8 [ 65 |
[ Perennialforbs | 10 [ 7 | 1 | 2 | 5 | 5
| Shrubjtree ] o [ o [ o | o | o [ o _
| Litter-standing | 19 | 20 [ 13 ]| 12 | 10 | 15 |
[ Totalliter | 23 | 21 | 19 [ 17 | 14 [ 19 |
[Rock>3/4inch | o | o [ 4 | 7 | o [ 22 |
____-EI-_

TOTAL HERBACEOUS COVER 100 100 92 89 100 96

TABLE 12. CRUSHER, V-NOTCH & LIMESTONE QUARRY SPECIES COMPOSITION DATA 2013

Bromus inermis ] Smoothbromegrass | 14 | o | o [ o | o [ 3 |
Poacomressa Canadabue ss “n““-_-_
mm———
m-—-_m-
mm——
““-“-__
[ Achillea millefolium ___ Commonyarrow | 44 | 47 | 0 | 0 | o0 | 18 |
“nn“-—

TOTAL SPECIES COUNT (plants/m?)
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TABLE 14. TURNAROUND AREA COVER DATA 2013

m_-ﬁ-
Perennialforss | 6 | 4 | 5 |

(Shrubjtree | 30 | 11 | 25 |
Litterstanding | 4 [ 10 | 7

[ Totallitter _________| 11 | 25 ]| 18
--!-
mm—
--3_“

*0% cover above 1 meter in height
TABLE 15. TURNAROUND AREA SPECIES COMPOSITION 2013

““-_
ey Canadabluegrass | 54 | 0 | 27 |
| Pascopyronsmithii _ Westernwheatgrass | 14 | o0 | 7 |
_-_-_
‘I_-:z-_

mmm
nn-_
nn-
“u—
mn-z-
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TABLE 17. SPRUCE GULCH CONTAINERIZED TRANSPLANT DATA- BIRCH ZONE 1996-2013

BELT #2

e e |70 7 ]
PIGL____ | o JoJoJoJoJoJoJoJoJoJoJoJol]o]
[ PoTR___ | o JoJoJoJoJoJoJoJoJoJoJo]ol]o]
. BELT#2 |

BEPA 1 ] 1 J1J1]1f1fJofo]Jofo]ofo]ol]o]

BEPA | o J1f1]oJol1fofo]ofo]ofo]olJo]

PIGL - Black Hills spruce
BEPA - Paper birch
POTR - Quaking aspen
PRVI - Chokecherry
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TABLE 18. SPRUCE GULCH CONTAINERIZED TRANSPLANT DATA- SPRUCE ZONE 1996-2013

N 10t ol ol ol Kl
LINE

P [ 1 [ 1T i[1TolololoJololololo]o]
PotR | 0 |0 o0 ]olo o lolol1lololololo]
—nnnnnnnnnnnnn
PorR | o 1o lolololololololololololo
b [ 5 [+[3[olal2l2T2T2T2T0f2 2]z
PotrR | 1 [0 o0 lo ololololololz2lololo]

PIGL |0 JlofofoJoJofofoJojJofofoJol]o]
(poTR [ 3 [3]3]3f]3]2]2]2[2]o]o]2]2]2]

PiGL 2 2 b1 bo Lo o lo b2 Lol 1 b1l f1
“nnnnnnnnnnnnn
(picL_____ ] 3 ] 1fojofoJofo]Ji1fa1JoJoJoJol]o
(PoTR_ | o0 JofojojfoJofoJofoJojfoJojfol]o
—n--nnnn-n--nn

POTR 5 3 3 3 3 2 2 7 3 0 | 2 2 2 2

PIGL - Black Hills spruce
BEPA - Paper birch
POTR - Quaking aspen
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TABLE 19. SPRUCE GULCH CONTAINERIZED TRANSPLANT DATA- TRANSITION ZONE

1997-2013

PRVI —Chokecherry
BEPA — Paper birch
POTR — Quaking aspen
PIGL — Black Hills spruce
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TABLE 20. SPRUCE GULCH CONTAINERIZED TRANSPLANT DATA- OAK-ASPEN ZONE
1996-2013

il il
LINE

“quma | 1 [t [ [ttt [r[r]1]
" PRI | 0 |00 o0lo0 o0lolo o o o[ [1][1
“quma | 4 |4 4l212[313[3[3[3]4l4[3]3)
“PRVI | 0 [543 |44 |4 [4[4]6[5][5][5]5]
“quma | 3 [t [2l2[2[2[2[2 2 2[2[2[2]2]

PRVI_ | 0 Jofofofol2]1[3[3[3[3[3[3]3
L QumAa | o [ ]t fifiJiJifijoj i fiji]ij1
PRI _| o0 JoJoJofJoJoJofJofoJoJofo]o]o

| Quva | 3 |4 [3]3]3]4]a]afafafa]al]al]d
PRVI | 0 fofofoJofojJoJoJofoJoJofol]o]

QUMA - Bur oak
POTR — Quaking aspen
PRVI - chokecherry
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TABLE 22. CRUSHER AREA CONTAINERIZED TRANSPLANT DATA 1997-2013

EEFHEHEEHEENEEEEEE
LINE

POTR_| 1 _[1]1]JojJofo]JoJo[ofo]Oo]oO]oO
__RuD_| o0 foJojfojfoJoJofoJoJofo]o]o
_POTR_| 0 _JoJoJoJoJofofofo]o]o]o]o]

_PoTR | 1 foJi1JofoJoJoJoJoJoJo]Jo]o
| Rup | 1 [ 1 |1 fi1]2]2fofJofJofo]o]ofo
| PoTR | 0 JoJofoJoJofoJoJofo]o]oJfo
| RuD | o [ofofoJojofoJo]JoJofo]o][oO
| porR | 2 [1[2]oJofJofJoJoJoJoJoJoJo

RUID 1 1 1 1 2 2 0 0 0 0 0 0 0

POTR — Quaking aspen
PIGL — Black Hills spruce
RUID - Raspberry
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TABLE 23. V-NOTCH CONTAINERIZED TRANSPLANT DATA- BIRCH ZONE 1997-2013

=== " P
_ LINE _

BEPA — Paper birch
PIGL — Black Hills spruce
AMAL - Serviceberry
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TABLE 24. V-NOTCH CONTAINERIZED TRANSPLANT DATA- SPRUCE ZONE 1997-
2013

s [ [ [ [s e [P [P o]
LINE

__BEPA | 0 _[1]JoJojJoJoJofoJo]Jofo]o]o]
__RuD_| o [oJofoJofoJoJoJofo]o]o/Jo
| BEPA | o0 foJoJoJofoJoJoJoJo]o]o/Jo
| RuD | 0 JoJoJojfoJoJoJoJoJofo]o/Jo]

_ Bepa | 1 [ 1JoJoJoJoJoJoJoJoJoJo]o
_Rup | 2 [2]i[1JoJoJoJoJojo o o]0]
Bepa | 1 [1JoJoToloJoJoloJoToJo o
_Rub | 0 JojoJoJoloJoJoJojo o o]0

__BEPA | 3 [3]oJojJofoJoJoJoJofo]o/Jo|

RUID 2 ¢ 1 1 0 0 0 0 0 0 0 0 0

BEPA — Paper birch
PIGL — Black Hills spruce
RUID — Raspberry
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TABLE 25. LIMESTONE

QUARRY CONTAINERIZED TRANSPLANT DATA-1997-2013

' BASE | 97 ' 03 07 EH
LINE

| Bepa [ 3 [3[3]3]2]1JoJoJoJlofJoJoJo_

BEPA- Paper birch

PIGL — Black Hills Spruce
RUID — Raspberry

POTR — Quaking aspen
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TABLE 31. SPRUCE GULCH TREE SPADE TRANSPLANTS - 2013

TREE NUMBER|STATUS COMMENTS UNDERSTORY SHRUBS

ASPEN #29 Dead none

ASPEN #30 Dead none

ASPEN #30a Live basal regrowth none

ASPEN #31 Dead none

CHOKECHERRY Live none

#32

SPRUCE #33 Live none

ASPEN #34 Dead snowberry, Oregon grape, 5 suckers

SPRUCE #35 Live none

ASPEN #36 Live 15' tall Oregon grape, serviceberry, honeysuckle,
hazelnut

SPRUCE #37 Live stressed none

ASPEN #38 Live good shape, 15'tall snowberry, chokecherry, rose,
serviceberry, Oregon grape, bearberry

SPRUCE #39 Dead none

ASPEN #40 Live 25' tall, fair shape, many suckers downslope snowberry, Oregon grape, bearberry

SPRUCE #41 Live 2'tall none

BIRCH #42 Dead none

SPRUCE #43 Dead 1'5" tall, fair none

BIRCH #44 Live top dead, basal regrowth live snowberry, Oregon grape

SPRUCE #45 Dead none

SPRUCE #46 Live 3 trees together, have grown to ~18' tall serviceberry, chokecherry, rose,
snowberry, hazelnut

SPRUCE #47 Live Originally 3'4" tall, ~18 tall in 2013 none

SPRUCE #48 Live Originally 6' tall, ~18' tall in 2013 snowberry, rose, raspberry, hazelnut,
chokecherry

BIRCH #49 Dead none

OAK #50 Dead none

ASPEN #51 Live Originally 8' tall. ~12' tall in 2013, many suckers  [none

BIRCH #52 Dead none

BIRCH #53 Live 12' tall, bent to ground, one basal shoot none

BIRCH #54 Live broken at 5', 2 tall shoots, basal regrowth none

BIRCH #55 Live big tree, top dead, basal regrowth only none

SPRUCE #57 Live Originally 4'8" tall, ~18 tall in 2013 none

SPRUCE #59 Live Originally 6' tall, ~18' tall in 2013 none

SPRUCE #61 Live broken off, split into 2 trunks, ~12" tall in 2013 none

39




TABLE 32. SPRUCE GULCH TREE SPADE TRANSPLANTS- 2013
SPRUCE GULCH DRAINAGE BOTTOM TRANSPLANTS

LIVE
TREE NUMBER |STATUS [COMMENTS UNDERSTORY SPECIES

SPRUCE #56 Nine were dead and 13 were live, |No understory species were
SPRUCE #58 no change from 2012 Making for |[brought with these trees.

SPRUCE #60 a 59% survival rating.
SPRUCE #62
SPRUCE #63
SPRUCE #64
SPRUCE #65
SPRUCE #66
SPRUCE #67
SPRUCE #68
SPRUCE #69
SPRUCE#70
SPRUCE #71
SPRUCE #72
SPRUCE #73
SPRUCE #74
SPRUCE #75
SPRUCE #76
SPRUCE #77
SPRUCE #78
SPRUCE #79
SPRUCE #80
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TABLE 33. SPRUCE GULCH TREE SPADE TRANSPLANTS- Continued -2013

TREE NUMBER STATUS COMMENTS UNDERSTORY SHRUBS
OAK #4 Dead none
ASPEN #5 Live 12' tall, suckers rose, Oregon grape, snowberry
OAK #6 Live basal regrowth rose, snowberry, Oregon grape
OAK #7 Dead buried deep none
ASPEN #8 Live Aspen suckers, three Bracken, Oregon grape
SERVICEBERRY #9 |Live top dead, basal growth hazelnut, Oregon grape
ASPEN #10 Live approx. 18'tall, 3 stems Oregon grape, raspberry, bracken
ASPEN #11 Live buried deep Serviceberry, snowberry
CHOKECHERRY #12 |Live none
OAK #13 Dead none
ASPEN #14 Live approx 18'tall, buried deep,  |aspen
suckering
BIRCH #15 Live approx 15'tall, basal growth  |none
BIRCH #16 Dead approx 15 tall none
JUNIPER #17 Dead aspen suckering rose, Oregon grape, aspen
BIRCH #18 Live approx 18' tall none
ASPEN #19 Live 12" tall, buried deep none
ASPEN #20 Live 2'tall none
BIRCH #21 Live 20' tall, buried deep none
ASPEN #22 Dead 12 tall, suckering none
ASPEN #23 Dead 3" tall none
PINE #24 Live Top snapped off none
ASPEN #25 Live 2'tall none
ASPEN #26 Live 18" tall Oregon grape, snowberry
SERVICEBERRY #27 [Live none
JUNIPER #28 Dead none
ASPEN #128 Dead Basal sprouts died in 2012 none
ASPEN #129 Live Originally 10 tall, ~14' tall in none
2013
ASPEN #130 Live Originally 8 tall, ~12' tall in Oregon grape, raspberry
2013
ASPEN #131 Dead 2 stems, both dead none
BIRCH #132 Live 10" top dead, basal regrowth Oregon grape, rose
alive
OAK #133 Live 10' tall rose
OAK #134 Dead basal regrowth died in 2012 none
ASPEN #135 Live girdled, 2 suckers rose, snowberry, Oregon grape,
chokecherry
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TABLE 34.V-NOTCH TREE SPADE TRANSPLANTS - 2013
V-NOTCH SOUTH ASPECT

TREE NUMBER |STATUS |[COMMENTS LIVE UNDERSTORY SHRUBS
SERVICEBERRY #81 |Dead none
ASPEN #82 Dead none
ASPEN #83 Dead none
ASPEN #80 Dead none
BIRCH #84 Dead none
ASPEN #85 Dead none
ASPEN #86 Dead Herbicide sprayed none
BIRCH #87 Dead none
OAK #96 Dead none
OAK #97 Live spreading out none
OAK #98 Live spreading out Snowberry
BIRCH #99 Dead none
PINE #100 Live 8'tall Oregon grape, serviceberry
ASPEN #88 Dead none
ASPEN #89 Dead none
BIRCH #90 Dead none
ASPEN #91 Live Originally 12'tall, ~18' |none

tall in 2013
ASPEN #92 Live Originally 12'tall, ~18' |none

tall in 2013
BIRCH #93 Live Originally 6'tall, ~18'tall [none

in 2013
OAK #94 Live not a transplant, natural
V-NOTCH NORTH ASPECT
TREE NUMBER STATUS |COMMENTS LIVE UNDERSTORY SHRUBS
PINE #103 Dead stump none
BIRCH #104 Dead none
BIRCH #102 Dead none
BIRCH #105 Dead none
ASPEN #107 Dead none
ASPEN #106 Dead none
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TABLE 35. LIMESTONE QUARRY TREE SPADE TRANSPLANTS - 2013
LIMESTONE QUARRY #2 RIDGE BY ROAD

appears to be dying

TREE NUMBER STATUS COMMENTS LIVE UNDERSTORY SHRUBS
ASPEN #117 Live 7 tall, west end, suckering [none
ASPEN #118 Live 15-18'tall, top appears to | Oregon grape
be dying
ASPEN #119 Dead broken off snowberry, Oregon grape, hazelnut, serviceberry
ASPEN #120 Live 8 tall chokecherry, oak, ceanothus, Oregon grape
ASPEN #121 Live 6'tall Oregon grape, hazelnut, birch
ASPEN #122 Live 12" tall, suckering Oregon grape
ASPEN #123 Live 10' tall, suckering Oregon grape, snowberry, hazelnut
ASPEN #124 Live 15'tall, top appears to be [none
dying, suckering
ASPEN #125 Live 15' tall, suckering Oregon grape
ASPEN #126 Live 10 tall, suckering ceanothus
ASPEN #127 Live 15' tall, suckering, top hazelnut, Oregon grape, snowberry sereviceberry

LIMESTONE QUARRY #2 BY SLUDGE POND

TREE NUMBER STATUS COMMENTS LIVE UNDERSTORY SHUBS
BIRCH #116 Dead none
ASPEN #115 Live 3 suckers none
BIRCH #114 Dead 15' tall none
ASPEN #113 Live 9 tall, 21 live suckers suckers
ASPEN #112 Live 9'tall, suckering rose
ASPEN #110 Live 14' tall, good shape none
ASPEN #108 Live 2 trees, both live rose, Oregon grape, braken fern
BIRCH #111 Dead none
ASPEN #109 Live 14' tall, broken top Bracken, Oregon grape, rose
PAD 3 AREA
EAST ASPECT
BIRCH #136 Live Originally &' tall, ~18" tall] serviceberry
in 2013. north end
BIRCH #137 Dead sprayed none
SPRUCE #138 Live Originally 4' tall, ~7 tall | serviceberry
in 2013
ASPEN #139 Live Originally 12'tall, ~16' | serviceberry
tall in 2013
BIRCH #140 Dead none
ASPEN #141 Dead none
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Plate 2- Spruce Gulch Herbaceous SG#2
Plate 1- Spruce Gulch Herbaceous SG#1

Plate 4- Spruce Gulch Herbaceous SG#4

Plate 3- Spruce Gulch Herbaceous SG#3




Plate 5 - Pit Impoundment PI-3

Plate 6 - Pit Impoundment PI-4
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Plate 7 - Leach Pad PAD-1 Plate 8 - Leach Pad PAD-2

Plate 9 - Leach Pad PAD-3 Plate 10 - Leach Pad PAD-4
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Plate 11 - V-Notch VN-1 Plate 12 - V-Notch VN-2

. Plate 13 - Crusher Area CR-1 Plate 14 - Crusher Area CR-2
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Plate 15 - Limestone Quarry LQ-1 Plate 16 - Turnaround Area TA-1

Plate 17 - Turnaround Area TA-2
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Plate 18 - Shrub Transect-1 Plate 19 - Shrub Transect-2

. Plate 20 - Shrub Transect-3 Plate 21 - Shrub Transect-4
49
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2010 Game Bird, Raptor
and Breeding Bird Surveys
LAC Minerals' (USA) Richmond Hill Mine

Introduction

Biological baseline studies, including breeding bird surveys, were conducted on the Richmond
Hill Mine site (Figure 1) during 1985 and 1986 (Feigley and Youmans 1986; Feigley 1987)
pursuant to Section 45-613-7 of the South Dakota mined land reclamation regulations.

Every year between June 1991 and June 1994, breeding bird surveys were conducted on the
same relatively undisturbed plots. This monitoring work was required by South Dakota Game,
Fish and Parks (SDGFP) division of Wildlife as outlined in their Wildlife Monitoring Guidelines
for Large Scale Gold Mines (1991). In 1995, the two plots nearest the mine (la, 1b) were
relocated and renumbered (1al, 1bl) because of disturbance adjacent to the original plots (Figure
1). These plots and the remaining six original plots were also surveyed in 1996-1998. Because
limestone mining and reclamation was completed on the leach pads adjacent to the original plots
la and 1b, these sites were inventoried again in 1999 and 2000. Sites lal and 1bl were not
inventoried in 1999, 2000, 2005 or 2010. Results of the 2010 survey are included in this report.

Site and Study Plot Description

The Richmond Hill Mine is about five miles northwest of Lead, South Dakota, in Lawrence
County. It is located in sections 10, 14, 15, 16, 21, 22, and 23, R2E, T5N between 4,800 and
6,200 feet above sea level (Figure 1).

Like much of the Black Hills, the project area consists of a mosaic of habitat types, most of
which are basically seral stages of a ponderosa pine climax forest (OEA Research 1984; Feigley
and Youmans 1985). Ponderosa pine types are interspersed with patches of mixed deciduous and
spruce habitats on moister more shaded sites. There is generally, however, such a mixture of
habitat types that any one type is a conglomeration of other types with a wide range of
ecotonesor "edges." In other bird surveys in the northern Black Hills (OEA Research
1984-1997), data showed that the most vegetatively diverse wildlife habitats and those having
the greatest amount of "edge" were often the most diverse in terms of avian species. The mixture
or overlap of habitats makes it difficult to conduct surveys in a specific habitat.

Locations for breeding bird surveys were established in 1985 with the assistance of a biologist
from SDGFP (Figure 1). The first sampling station pairs were located in a ponderosa pine
vegetation type containing a mixture of aspen and birch immediately adjacent to an area likely to
be disturbed. Successive sample pairs were located at about 400 meter intervals in similar
vegetation types, elevation, slope and aspect out to 1200 meters away from proposed activities,
yielding a total of four sample pairs (eight circular plots) (Feigley and Youmans 1986).
Elevation of the eight sampling stations is about 5,600 feet above sea level on a ridge between
Rubicon Gulch and Cole Creek (Carbonate Ridge). The first two stations were located adjacent
to the leach pad, with the other six stations extending west along the ridge. They were numbered
la and Ib through 4a and 4b. Stations la and Ib were encroached upon by LAC limestone mining
(for remediation in Spruce Gulch (now Cleopatra Gulch) and final reclamation of the leach
pads), so in 1995, these sites were relocated to the vicinity of the LAD site east of the leach pad
(Figure 1) and numbered lal and Ibl. Beginning in 1999, the original la and Ib sites were
surveyed again. Since the 1985 and 1986 surveys were conducted, there was selective logging
that affected all of the stations to some degree, but not so much as to necessitate relocation of
any stations.
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High wind precluded surveys of reclaimed areas on June 17-18, 2010, but on June 19-21, the
reclaimed leach pads and the Cleopatra Gulch reclamation site were surveyed.

During the afternoon and evening of June 19, the lower half of Cleopatra Creek was surveyed for
American dipper presence. On June 20, the upper half was surveyed. The presence of dippers is

a good indication of high water quality, as they depend on a good source of aquatic invertebrates

to sustain them and these invertebrates generally need high quality water.

Methods

ame Bird and Raptor Surveys
There was not a spring game bird, raptor, and raptor nest survey in 2010. Instead, all previously
surveyed areas were searched thoroughly during the afternoon and evening on June 16, 17 and
18. Areas in the heads of Rubicon Gulch, False Bottom and Cleopatra Creeks as well as higher
elevation areas were walked while taped calls of broad-winged hawks, sharp-shinned hawks, and
northern goshawks were played on a small recorder in an attempt to elicit responses from these
species or other raptors in the area.

Breeding Bird Surveys

The observer sat or stood at the center of a 100-meter radius circle and recorded all bird species
seen or heard during a 20 minute period. All birds seen or heard at any distance greater than 100
meters or flying over the study plot were recorded as incidental observations. Most birds were
recorded at 50 meters or less from the center point. The surveys were scheduled so that each of
the eight study plots was censused at a different time in the morning from June 17-22, 2010
between 4:55 a.m. and 6:55 a.m. Each plot was censused on 3 consecutive mornings.

The Cleopatra Creek reclamation area and the leach pad reclamation area were surveyed during

a slow walk-through that took approximately one hour on each site per moring on each of three
consecutive mornings, June 19-21.

The American dipper presence survey on Cleopatra Creek was accomplished while walking
slowly from the mouth of Cleopatra Creek to just about a mile below Labrador Gulch during the

afternoon and evening of June 19 and from the headwaters down on June 20. Adult and juvenile
birds and nests were counted during this survey.

Temperatures ranged between 45 and 55 degrees F. during the survey period, with winds
generally from the southwest or west between zero and twenty-five miles per hour. Skies ranged
from clear to cloudy. There were some evening and night-time thunderstorms, and but no rain

fell during surveys. Wind certainly had an effect on the numbers of birds recorded on June 17
and June 18.

Data generated from the surveys and from incidental observations recorded while walking or
driving around the mine property includes a species list of all birds observed, a simple diversity
index, and a species richness index for each habitat and study plot. Simple species diversity was
calculated as the total number of individuals seen on a particular study plot. Species richness (D)
was calculated using the formula: D=(S-1)/InN; where S is species diversity, or the total number
of distinct species encountered in a sample, and N represents the total individuals encountered
(Margalef 1958).



RESULTS

Game Bird and Raptor Surveys

A golden eagle soared high across the leach pad reclaimed area on June 19. During surveys of
the leach pad reclamation area on June 21 an adult female American kestrel was seen. Adult
red-tailed hawks were seen on June 18 and June 19 flying over the Cleopatra Gulch reclaimed
area, and over the leach pad reclaimed area on June 19 and June 20. Turkey vultures were seen
soaring over Richmond Hill on June 19 and June 20.

No raptor nests were found during the afternoon and evening searches around the mine site and
periphery.

Breeding Bind §
Twenty-two bird species were recorded on or adjacent to the eight plots on the Richmond Hill
Mine site during surveys conducted in late June, 2010 (Table 1). There were also 22 species
seen incidentally on the mine site in 2010. These 44 (total) and 22 species on plots compare to
41 (total) and 24 on plots in 2005, 45 (total) and 28 on plots in 2000, 44 (total) and 27 on plots in
1999, 40 (total) and 27 (on plots) in 1998, 43 (total) and 30 (on plots) in 1997, 38 species (29 on
plots) in 1996, 35 species (26 on plots) in 1995, 33 bird species (22 on plots) in 1994, 33 species
(24 on plots) recorded in 1993, 29 species (23 on plots) in 1992, and 24 bird species (21 on
plots) in June 1991. Thirty-six (total) species were recorded between May and September 1985
(14 on plots in three days in June), and 34 species (16 on plots in three days in June) between
May and September, 1986.

In 2010, an average of 14.7 species were recorded per plot for 8 plots over the 6 days of the
survey. This compares to an average of 13.2 recorded per plot (for 8 plots) in 2005, 16.6 species
in 2000, 18.9 species per plot in 1999, 17.1 species per plot in 1998, 18.8 in 1997, 15.5 species
per plot in 1996, 16.1 species per plot in 1995,12.9 in 1994, and 13 in 1993.1In 1992,154
species per plot were seen and in 1991 11 .4 species per plot were seen. In 1986, an average of
6.4 species were seen, and in 1985, an average of 4.8 species was recorded on each of the eight
plots over a six day period.

There were seven species recorded on all eight plots in 2010. These were American robin,
warbling vireo, red crossbill, ovenbird, chipping sparrow, white-winged junco, and yellow-
rumped warbler. Ruby-crowned kinglet, cordilleran flycatcher and black-capped chickadee were

seen on seven plots, Red-naped sapsucker, red-breasted nuthatch and western tanager were seen
on six plots.

There were no previously unrecorded birds seen in 2010. The total number of species recorded
since 1985 on and near the Richmond Hill area is 71. For general comparison purposes, between
1984 and 1997, 63 species were recorded at the Brohm Mining Corporation Gilt Edge Mine
southeast of Deadwood in similar habitats (OEA 1997). Twenty species have been seen on the
Richmond Hill mine site every year (Table 1).

In 2010, red crossbills were seen at almost every available opportunity while surveying
the circular plots. Although they are only recorded incidentally because they

rarely land in a plot, they were seen on 20 out of 24 possibilities (eight plots, three
days of survey each).

Tables 2 through 9 (Appendix 1) summarize data gathered on the 100-meter radius plots. These
tables list and enumerate all species seen or heard on and adjacent to the eight study plots.




Table 10 (Appendix 1) is a comparison of tabulations of study plot breeding bird data for June,
2010, 2005 and 2000 through 1991, and 1986, and 1985, which shows simple species diversity
and numbers of individuals for each plot and the relationship between species numbers and
numbers of individuals (species richness). This represents pre-mining conditions (1985-86) and
conditions during mining operation and reclamation (1991-98). It also shows post-reclamation
monitoring data from 1999-2000 and 2005. Plots were censused on three consecutive days
during each survey year. As this table demonstrates, there is a big difference in these parameters
on plots surveyed between 1985-86 and 1991-2000, 2005 and 2010.

This year was the fourth year of post-reclamation surveys conducted on the leach pad and
Cleopatra Gulch reclamation sites. On both reclamation sites, most species were recorded along
the "edge" where the open reclaimed area meets the forested types.

On and adjacent to the leach pad site seventeen species were recorded. These were mountain
bluebird, Say’s phoebe, rock wren, vesper sparrow, red-tailed hawk, American kestrel, red
crossbill, American crow, killdeer, barn swallow, warbling vireo, brown-headed cowbird, red-

winged black bird, ruby-crowned kinglet, white-winged junco, hairy woodpecker, northern
flicker.

On and adjacent to the Cleopatra Gulch reclamation, ten species were recorded. These were rock
wren, mountain bluebird, American robin, warbling vireo, white-winged junco, red-tailed hawk,
red crossbill, ruby-crowned kinglet, chipping sparrow, and yellow-rumped warbler.

Threatened, Endangered and Sensitive ies

There was only one bird species recorded on the mine site or adjacent properties in 2010 that is
on the state of South Dakota Natural Heritage Program monitored animal species list (SDNHP
2004). American dippers are given a state status of ST, which means that they are threatened in
South Dakota. They are a "species likely to become endangered in the foreseeable future.”
Because dippers are excellent and highly visible indicators of good water quality, a dipper
survey was conducted in 2010 over the full length of Cleopatra Creek.

One adult was seen about one mile downstream of Labrador Gulch on Cleopatra Creek. No nests
were seen.

DISCUSSION

Data from the eight circular plot surveys between 1991 and 2010 is very different from the data
taken from the same plots in 1985 and in 1986 (Table 10). There were more species and greater
numbers of birds recorded in 2010 than either 1985 or 1986. During the post-mining years from
1995-2000, 2005 and in 2010, data from almost every plot for every year showed higher
numbers of individuals and more species. These differences are probably associated with a
number of reasons including less noise from mining and reclamation, better observer
understanding of species use of the area, and success of reclamation.

A tremendous amount of "edge" or ecotonal habitat was created as a result of mining. As this
reclaimed habitat becomes mature and natural vegetative succession occurs, more and more
species and numbers of birds could be recorded around the former mine.

It is also likely that raptor use of the area will increase if greater numbers of small mammals can
be lured to reclaimed areas by addition of cover in the form of boulders and brush.
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