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December 29, 1989

Kennecott

Gordon H. Reinke, Chief 87K102
Mine Reclamation Section f
Bureau of Solid Waste Management

Wisconsin Department of Natural Resources

101 S. Webster St., GEF II

P.0O. Box 7921

Madison, WI 53707

Dear Mr. Reinke:

RE: Flambeau Project
Mining Permit Application

Flambeau Mining Company (Flambeau) a wholly owned sub51d1ary of
Kennecott Corporation is pleased to provide the Wisconsin
Department of Natural Resources (WDNR) with 45 copies of the
revised report and appendices titled Mining Permit Application
for the Flambeau Project prepared by Foth & Van Dyke and
Associates Inc. and others. The application has been prepared
in conformance with Wisconsin Administrative Codes NR 132 and
pertinent sections of NR 182. A check in the amount of $19,000
to cover the estimated cost of evaluating the application has
been previously submitted to the Department. The fee represents
a total of those amounts specified in NR 132.06(3) (a) and NR
182.05(1), Table No. 1.

The appllcatlon includes a mining plan; a reclamation plan; a
proposed monitoring plan; and other key features as outlined in
NR 132 and NR 182. Also included is NR 182 feasibility study
and plan of operation information for the proposed storage piles
and for backfilling the pit. Information relating to the
environmental characterization of the site, project alternatives
and potential project impacts are addressed in an Environmental
Impact Report that has been previously forwarded to the WDNR.
The Mining Permit Application has been revised to incorporate
comments and requests for additional information from the
Department, and the results of numerous meetings and discussions
between the Department and Flambeau representatives since the
original application was submitted in April of 1989.

Numerous additional permit applications have also been submitted
to the WDNR in support of the development of the project.
Information in these documents is frequently referenced in this
application in order to avoid unnecessary duplication.



Gordon H. Reinke, Chief

Wisconsin Department of Natural Resources
December 29, 1989

Page 2

Flambeau is requesting that the WDNR review this application and
the other permit applications in an expeditious manner such that
permitting activities associated with the project can continue
in a timely manner. In reviewing the document, please note that
the title blocks for the figures have not been changed to
reflect the name of Flambeau Mining Company. Since this
document is filed by the Flambeau Mining Company, the fact that
this change has not been made is immaterial. e

As per an agreement developed with the WDNR, it is our
understanding that the WDNR will distribute this application to
all appropriate state and federal agencies. Flambeau will
distribute the document to appropriate local public officials.

If you have any questions or comments as you review this
applications, please contact us at your convenience.

Sincerely,
FLAMBEAU MINING COMPANY

vz pe P Crcanct

Lawrence E. Mercando
Vice President

LEM:wjm
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1.0 INTRODUCTION

Flambeau Mining Company (Flambeau) a wholly owned subsidlary of
Kennecott Corporatlon is proposing to develop a copper mine near
Ladysmith, Wisconsin. As part of the development numerous
federal, state and local environmental, construction, building
and safety permits, and approvals will need to be obtalned One
step in the permlttlng process is the issuance of a Mining
Permit by the Wisconsin Department of Natural Resources (WDNR)
under Wisconsin Administrative Code ch. NR 132. The Mining
Permit will be appllcable to the storage, handling, proce§51ng,
transportatlon and disposal of materials resulting from the

proposed mining operation.

In addition to the Mining Permit under NR 132, NR 182 requlres
that an operatlng license be obtained from the WDNR prior to the
construction and operation of waste sites associated with a
mine. Under NR 182. 04(54) where a surface mine is backfilled
with mining waste, the mine pit and land or appurtenances used
for the storage of mining waste are considered a single site.
Flambeau is proposing to backfill its surface mine and will be
constructing two temporary storage areas for waste materials
before they are returned to the open pit as part of project
reclamation.

Although the backfilling of the proposed surface mine with
mining waste is subject to the provisions of NR 182, certain
exemptions apply. Chapters NR 182.08(2) and NR 182.09(1)
provide that the Feasibility Study and Plan of Operation
requirements of NR 182 may be satisfied by including the
substantive requirements of NR 182 in the NR 132 Mining Permit

Application.

This Mining Permit Application has been prepared to meet the
requirements of both NR 132 and NR 182. Pursuant to NR
182.06(3), reference is also made to the Environmental Impact
Report and other documents to avoid unnecessary duplication. A
summary reference key for the NR 182 Feasibility Study and Plan
of Operation is contained in Table Nos. 2-1 and 2-2.

This revised Mining Permit Application is organized into eleven
sections. The first section is the introduction. The second
contains the completed WDNR "Mining Permit Application" form.

In addition, this section also includes or refers to the various
attachments required on the application form. Section 3.0
addresses Flambeau’s preferred method for providing financial
responsibility. The fourth section contains detailed
information concerning the design, construction and operation of
the proposed facilities. Section 5.0 addresses the proposed
reclamation procedures which involve backfilling the pit with
excavated materials temporarily stored on site. Sections 6.0,
7.0, 8.0, 9.0, 10.0, and 11.0 address preliminary water budget,
construction and operation phase monitoring, contingency plans,

1 KMINE
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emergency notification procedures, long-term care and
maintenance plans, and references, respectively.

Two scenarios exist as to how actual operation of the mine would
take place. The first would involve owner operation and the
second contractor operation. For either scenario Flambeau would
remain as the owner, with the mine manager being a Flambeau
employee. A final decision on the method of operation will be
made prior to the commencement of construction.

Within this document there are references to thg ?projec;ﬁgrea"
and the "mine site." These two terms have speciflc meanings, as

follows:

- Project Area - This is defined as the area east of the
Flambeau River, west of STH 27, north of the south line of
Section 9, and south of Blackberry Lane. Also included is
a typical 36-foot wide corridor east of STH 27 on which
the railroad spur line is to be constructed.

- Mine Site - This is defined as an area within the project
area which will be primarily enclosed by a security fence
and encompasses the proposed open pit, major stockpile
sites, plant area, and other ancillary surface facilities.
Also included in the mine site are an approximate one acre
area adjacent to the fenced area that is part of the
project’s wetland mitigation plan; a typically 36-foot wide
corridor east of the security fence on which the railroad
spur is to be constructed; and other miscellaneous
peripheral features outside the security fence such as the
temporary nursery, the access roads to the mine site,
visitor observation platform and parking area, and outfalls
from the wastewater treatment plant and settling ponds.

Figure No. 1-1 is a United States Geological Survey (USGS)
topographic quadrangle map delineating the "project area". The
"mine site area" is shown on Figure No. 1-2. The mine site area
is approximately 181 acres in size.

Numerous documents and permit applications in addition to this
revised "Mining Permit Application" have been prepared and
submitted to the WDNR in support of the Flambeau Project
permitting process. A list of these documents and permit
applications is contained below.

+ Environmental Impact Report
* Air Pollution Control Permit Application

- Revised Wisconsin Pollution Discharge Elimination System
Permit Application

2 KMINE
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Preliminary Engineering Report for Wastewater Treatment
Facilities

* Final Engineering Report for Wastewater Treatment
Facilities

* Revised Permit Applications pursuant to Wis. Stat. ch. 30
Revised Groundwater Withdrawal Permit Application

* One Time Disposal Site Design Report/Operations Manual &
A Feasibility Report and Plan of Operation for mining waste
storage and disposal facilities (the substance of these two
documents has been incorporated into the Env1ronment§l
Impact Report and the revised Mining Permit Application).

A conscientious attempt has been made during the preparation of
these documents to avoid duplication. Therefore, this permit
application refers to information provided in the above
documents whenever appropriate.

Numerous parties have contributed to the preparation of the
document. The firm of Pincock, Allen & Holt, Inc. Denver,
Colorado completed design work for the open-pit and mine related
facilities. The firm of Ford, Bacon and Davis Utah, Inc.,
formerly Ford, Bacon and Davis, Inc., Salt Lake City, Utah,
completed design work for all surface facilities including the
Type I and Type II stockpiles and wastewater treatment plant.
Geotechnical and mining engineers from Flambeau’s parent company
(Kennecott Corporation) contributed to the design of mining and
surface facilities. Foth & Vvan Dyke and Associates Inc.,

Green Bay, Wisconsin was responsible for assembling the
application and completing the risk assessment and monitoring,
contingency action, and long-term care and maintenance plans.
Mr. Edwarde May of James Askew Associates, Inc. assisted in the
exploration program, provided input into the geologic
interpretation and assisted Foth & Van Dyke in assembling the
application. A list of other contributors can be found at the
front of the document.
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2,0 COMPLETED APPLICATION FORM WITH ATTACHMENTS

A completed and signed mining permit application form for the
Flambeau Project is located on the following two pages.

The various attachments or information that are requested on the
application are addressed below. Also included on Table

Nos. 2-1 and 2-2 are keys to the location of typical NR 182
Feasibility Study and Plan of Operation requlrements. The key
identifies pertinent sections of the administrative code and
provides the document(s) and approprlate location(s) w1thgn the
document (s) where the information can be found.

2.1 Legal Description (Item 7.)

The center of the Flambeau deposit is located 1.6 miles south of
Ladysmith and 0.3 miles west of Highway 27 in the Town of Grant,
Rusk County, Wisconsin.

The project area and the adjoining property is owned by
Flambeau. The specific project area will be all that part of-
Section 9, Township 34 North, Range 6 West, Rusk County,
Wisconsin, lying east of the Flambeau River and south of
Blackberry Lane; and the area requlred for an approximate one-
mile long railroad spur located in part of Section 10, Township
34 North, Range 6 West, Rusk County, Wisconsin, lying west of
the mainline of the Wisconsin Central Ltd., as generally shown
in Figure No. 1-1. A copy of the deed and legal description
for property owned by Flambeau on which NR 182 facilities will
be located are contained in Appendix A. The property in
question is also insured by a title insurance policy issued to
Flambeau’s parent company.

Figure No. 1-2 illustrates the limits of the proposed mine site
in relation to the site grid system. Since the site grid system
is tied to the state plane coordinate system, the limits
depicted on Figure No. 1-2 fix the location of the mine site.

2.2 Owner Information (Item 8.)

All the land within the project area is owned by Flambeau Mining
Company. Specific Owner information such as corporate name and
address is contained in Items 1 through 6 of the attached Mining
Permit Application.

Flambeau Mining Company holds no prospecting permits or other
mining permits in the State of Wisconsin.

2.3 Approvals and Exemption Requests (Item 9.)

The project site is located in Rusk County, with portions lying
in either the Town of Grant or the City of Ladysmith. Flambeau,
through its predecessor, has entered into a Local Agreement with
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STATE OF WISCONSIN

DEPARTMENT OF NATURAL RESOURCES

MINE RECLAMATION SECTION
BOX 7921
MADISON, WISCONSIN 53707

Instructions:
Please submit 25 copies of this application and other necessary documents in reproducible form to the above address.

Assistance in completing this application and other associated work is available from the Mine Reclamation Section, Depart-

ment of Natural Resources, Madison, Wisconsin.

MINING PERMIT APPLICATION
{SECTIONS 144.80-144.94, WIS. STATS., AND
CHAPTER NR 132, WIS. ADMIN. CODE)

FORM 27004 REV. 4-82

SECTION A — GENERAL INFORMATION

1.

Name of Applcant
FLAMBEAU MINING COMPANY

. Street or Route

10 EAST SOUTH TEMPLE

City, State, Zip Code

SALT LAKE CITY, UT 84147

J. Applicant 18 (» one)
C Individual
T Sole Proprietorship
O Partnership
X5 Corporation i

O Other (Explain)

. Is Applicant a O Division or X Subsidiary

of Another Corporation?

X Yes (If Yes, State Name and Address of
Parent Corporation.)

C No

KENNECOTT CORPORATION
10 EAST SOUTH TEMPLE
SALT LAKE CITY, UT 84147

. 1f Applicant is a Corporation, is it

Incorporated Under Wisconsin Law?

6. If Applicant is Incorporated Outside Wisconsin,
Does it Hold a Valid Certificate of Authority to do

Business in Wisconsin Issued by the Secretary of State?

C Yes X No X Yes O No

7. Attach a legal description of the mining site and delineate the area on a United States geological survey

10.

11.

12.
13.

14.

15.

topographic quadrangle map(s). The map(s) shall be at a scale of 1:24,000 wherever available and at a scale of 1:62,500
elsewhere.

. Attach a list of names and addresses of each owner of land within the mining site and each person known by the applicant

to hold any option or lease on land within the mining site and all prospecting and mining permits in this state held by the
applicant.

Provide evidence that the applicant has applied for necessary approvals and permits under all applicable zoring ordinances
and that the applicant has applied for all necessary approvals, licenses or permits required by the Department.

Attach information as to whether the applicant, its parent. its principal shareholders, subsidiaries or affiliates in which it
owns more than a 40% interest, has forfeited any mining bonds in other states within the past 20 years, and the dates and
locations, if any.

Attach information relating to whether unsuitability may exist for surface mining to the extent not fully considered in s.
144.84, Wis, Stats. ‘

Attach an itemized statement showing the estimation of the cost to the state of reclamation.

Attach descriptions of land contiguous to the proposed mining site which the applicant owns, leases or has an option to
purchase or lease.

Attach information related to the minimization of disturbance to wetlands in accordance with Section NR 132.06(4), Wis.
Admin. Code.

Attach a proposed monitoring and quality assurance plan consistent with the requirements of Chapters NR 132 and NR
182, Wis. Admin. Code, and s. 1.11, Wis. Stats.

The Department may require the submission of additional information if it feels that such information is necessary to com-
plete the Mining Permit Application.

SECTION B — FINANCIAL RESPONSIBILITY

1.

Attach one copy each of the applicant’s and parent company's (where applicable) most recent annual report and most re-
cent Form 10-K as filed with the Securities and Exchange Commission. If these are not available, attach a report of the
applicant’s current assets and liabilities and other necessary data to establish that the applicant is competent to conduct
mining in a manner consistent with the requirements and purpose of ss. 144.80-144.94, Wis. Stats.

Attach an explanation and supporting documentation of how the applicant will comply with the financial responsibility
provisions of Section NR 132.09, Wis. Admin. Code.




SECTION C — FEE

Enclose a fee of $10,000.00 to cover the estimated costs of evaluating the operator’'s mining permit application. Upon comple-
tion of its evaluation, the Department shall adjust this fee to reflect the actual cost of evaluation less any fees paid for the

same services to satisfy other requirements.

SECTION D — MINING AND RECLAMATION PLANS

1. Attach a mining plan prepared in accordance with s. 144.85(3)(a), Wis. Stats, and Section NR 132.07,
Wis. Admin. Code.

2. Attach a reclamation plan and timetable prepared in accordance with s. 144.834, Wis. Stats., and Section
NR 132.08, Wis. Admin. Code.

SECTION E — CERTIFICATION

I hereby certify that the information contained in this application is true and correct to the best of my knowledge, and belief. [
agree to furnish such further information as may be required by the Department of Natural Resources to complete this ap-

plication.

Dated Green Bay Wisconsin , this 29th day of
(City) (State)
December 19_89

%W/Lz,’)d‘t é%&&c‘%ag Vice President

{Signature of Responsible Official) (Title)
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these three entities. Among other things, this Local Agreement
provides that these entities will "take all action necessary to
assure that the Applicant (Flambeau) is able to obtain all
approvals, permits, licenses, and moratorium removals which may
be necessary to assure that the mine can be constructed and is
able to commence operations." (See paragraph 31 of the Local
Agreement). A Conditional Use Permit was also issued for the
mine. Copies of the Local Agreement and the Conditional Use
Permit are attached hereto in Appendices B, C, and D. No other
local approvals are required. Therefore, Flambeau has received
all local approvals necessary under NR 132 and ch. 144 ofs,the

Wisconsin Statutes.

In addition, section 1.0 of this application contains a listing
of other permits and approvals which Flambeau is seeking from
the WDNR. No other permits, licenses or approvals are required
from the WDNR.

Table No. 2-3 contains a list of exemptions that are being
requested by Flambeau under sections NR 132.19 and NR 182.19 of
the Wisconsin Administrative Code. A brief discussion
justifying the need for each exemption follows. In reviewing
the table and discussion, it should be noted that many of the
features for which exemptions are sought are being constructed
to enhance environmental protection.

Location of Pit and Other Facilities Within 300 Feet of a
Navigable Stream

The proposed project plan includes facilities that are located
or will be constructed within 300 feet of the Flambeau River and
intermittent Stream C. These facilities generally include the
open pit, fencing, a flood control dike, access roads and
parking area, a slurry wall, power lines, two wastewater
outfalls, a weir and riprapped reconstructed intermittent Stream
B channel, a wetland with pond, surge pond, Type II stockpile
and railroad spur line. An exemption for these facilities under
NR 132.19 is justified because the nature and location of the
deposit is fixed. As concluded in section 2.0 "Alternatives"

in the Environmental Impact Report (EIR), surface mining is the
most feasible and prudent means to recover the ore. 1In
addition, design and construction activities have been planned
to minimize any adverse environmental effects. For a further
discussion of pit location and surface facilities and
reclamation construction, the reader is referred to sections 4.7
and 5.0 of this report.

It should be noted that a determination of the navigability of
intermittent Stream C has not yet been made in the area for
which exemptions are requested due to the occurrence to two
exceptionally dry springs. The above exemption request relating
to facilities within 300 feet of this stream is made in the
event it is determined at a later date that the stretch of the
stream in question is navibable.

13 KMINE
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TABLE NO. 2-3

List of Requested Exemptions

Exemption Requested* Code Reference

Locate pit and other facilities within 4
300 feet of a navigable river or stream NR 132.18(iV(c)

Construct flood control dike and other
structures in a floodplain NR 132.18(1) (4d)

Locate project facilities within 1,000
feet of the nearest edge of State Trunk
Highway 27 NR 132.18(1) (e)

Locate project facilities within wetlands,
except pursuant to NR 132.06(4) NR 132.18(f)

Monitoring for certain baseline water
quality parameters NR 182.075(1) (d)5

* The Flambeau Project has been designed such that the selection
of sites for project facilities will result in the least
overall adverse environmental impact to wetlands as defined in
NR 132.06(4). This conclusion is supported by the alterna-
tives analysis and detailed wetlands assessment completed as
part of the preparation of the project EIR. In the unlikely
event it is determined at a later date that the project has
not complied with the provisions of NR 132.06(4) an exemption
is being requested.

KMINE
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Cconstruction of Flood Control and Other Facilities in a
Floodplain

A flood control dike will be constructed to prevent water from
flowing into the pit in the event a 100-year flood occurs on the
Flambeau River. This structure will be partially placed in the
Flambeau River floodplain. As detailed in Appendix 3.7-A of the
EIR, the portion of the floodplain affected by the dike is a
"finger" of the floodplain, and is therefore considered to be a
flood fringe. The storage capability of this flood fringe
"finger" has been determined to be insignificant. Therefore,
the dike will have no significant affect regarding floodwaters.

The flood control dike will be only four feet above the
intermittent stream elevation and will tie into natural
topography within 30 and 12 feet to the north and south,
respectively. The dike will be topsoiled and seeded immediately
after construction to promote stabilization and vegetative
growth. The slurry wall will be buried and, other than during
the period of construction, will not be visible. Construction
will be done in such a way to minimize disturbance to the
surrounding landscape. The construction area will also be
restored and vegetated immediately after installation activities
are completed. The pit itself will be located below ground and,
except for a short period of time during preproduction stripping
and at the close of reclamation, mining equipment will not be
operating near the ground surface.

In addition to the flood control dike, two outfall structures
and their associated pipelines and drainage channels will be
located in the floodplain and within 300 feet of the Flambeau
River, since there is no practical alternative to these
features. Additionally, the railroad spur line, the access
road, and a small portion of the Type II stockpile and surge
pond will be located in the floodplain of intermittent Stream C.
The features will not materially affect navigation and will not
be detrimental to the public interest. A separate permit under
Wis. Stat. ch. 30 and ch. 147 addressing these features has been

submitted to the WDNR.
Structures Near STH 27

A number of physical facilities associated with the project are
proposed to be located within 1,000 feet of the nearest edge of
the right-of-way of State Trunk Highway (STH) 27. These
facilities, as shown on Figure No. 2-1, consist of the topsoil
stockpile; the visitor’s access driveway and parking area; the
septic drain field; the laboratory; the administration building
and parking area; the surge pond; the site access road; the
potable well; parts of the site security fence, Type I and II
stockpiles, open pit, ore haul road, railroad spur line site
drainage system, and appurtenances. Also included within the
1,000-foot area, but not shown or called out on Figure No. 2-1,
are the wetland test plot and temporary nursery. The placement
of these facilities as proposed is justified for the following
reasons.

15 KMINE
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The relative location of the open pit and STH 27 are fixed by
the easterly extent of the deposit. 1In planning the project,
every attempt was made to locate project facilities in as
compact an area as possible to minimize the size of the project
area and to minimize the impact on wetlands and the environment.

Alternative locations as shown for siting project facilities
were evaluated in sections 2.0 and 4.0 of the project EIR. The
proposed locations as shown on Figure No. 2-1 were determined to
be the best when all factors were considered as described in
sections 2.0 and 4.0 of the EIR. In addition, the mine plan
includes provisions for the use of natural screening and ‘bhe
installation of new plantings to make the area as aesthetically
pleasing and as inconspicuous as is feasible. Figure No. 2-2
shows site topography and existing site conditions. Figure
No. 2-3 illustrates site topography, existing conditions and
boring and well locations.

Other Exemptions

In its November 1, 1989 letter proposing compliance boundaries,
the WDNR suggested that Flambeau request an exemption for

NR 182.075(1) (d)5 for monitoring certain parameters to determine
baseline water quality. The parameters involved the primary
organic, turbidity and radioactivity MCL’s. Flambeau does not
believe such an exemption is necessary because, among other
things, it was not appropriate to monitor these parameters and
the WDNR itself agreed that there was no need to monitor them.

It must be noted that the fact these parameters would not be
monitored in the baseline sampling program was clearly indicated
in the October 1987 Scope of Study - Kennecott Flambeau Project
(SOS) document. A list of Primary and Secondary Drinking Water
parameters not to be included in the baseline monitoring program
is included on page 26 of the SOS. The rationale presented was:
"These parameters are not commonly related to mining operations.
Also, they are not routinely required parameters for groundwater
monitoring at other types of waste sites in Wisconsin." The
subject of monitoring was reviewed by the public -- including
the holding of a public hearing in the City of Ladysmith. The
final monitoring program was approved by the WDNR after taking
all public comment into account. Nonetheless, because of the
WDNR’s suggestion, Flambeau hereby requests an exemption for

NR 182.075(1) (d)5. If an exemption is in fact necessary, it
should be provided. Information supporting the exemption
request follows.

Organic compounds were not tested because there is no reason to
believe, based on past land use, that any organic contamination
is present on the site. Furthermore, there is no reason to
believe that the mining operation will lead to any organics
contamination. Therefore, there was no need to characterize the
background groundwater quality with respect to organics.

16 KMINE
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Turbidity was not monitored because it is a meaningless
parameter with respect to groundwater. Groundwater, unlike
surface water, has no inherent turbidity. The velocities at
which groundwater moves are too slow to provide the energy
needed to keep small particles in suspension. Any turbidity
which shows up on groundwater samples is an artifact of the well
development process, and has nothing to do with turbidity in the
groundwater itself. Therefore, turbidity is never tested in
programs that are aimed at characterizing groundwater quality.

Radioactive compounds (radium, gross alpha, gross beta) were not
tested because there is no historical evidence of radioac@ivity
quality problems, either in the groundwater at the site
specifically, or in the Ladysmith area groundwater in general.
More importantly, no mining activity will take place which would
conceivably cause radiocactive contamination of groundwater to
occur. Therefore, there was no need to characterize the
background groundwater with respective to radioactivity. It
should be noted that due to stated concerns from local
residents, several rounds of samples were analyzed for uraniunm,
as a metal. The results confirmed previous studies which showed
that there was no evidence of uranium above normal background

levels.

2.4 Information Pertaining to Mining Bonds in Other
States (Item 10.)

Appendix E contains a letter from Robert B. Kennedy, Director of
Treasurey Services, Kennecott Corporation, stipulating that
neither Flambeau, its parent, its principal shareholder nor
subsidiaries in which it owns more than 40 percent interest,
have forfeited any mining bonds in other states within the past
20 years. Flambeau has no ownership interest in any affiliates.

2.5 Surface Mining Suitability (Item 11.)

The proposed Flambeau Project is suitable for surface mining
because the surface mining activity will not, per NR 132.03(25)
destroy or irreparably damage:

a) Habitat required for the survival of species of
vegetation or wildlife as designated in NR 27, when such
endangered species cannot be firmly re-established
elsewhere.

b) Unique features of land as listed in NR 132.03(25) (b)
which cannot have their unique characteristic preserved
by relocation or replacement elsewhere.

The project area contains no endangered species or unique land
features.

17 KMINE
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2.6 Reclamation Costs (Item 12.)

An itemization of the estimated cost of site reclamation is
included in section 5.12 of this application.

2.7 Description of Contiguous Land (Item 13.

Figure No. 2-4 shows the location of land contiguous to the
proposed mining site, which is owned by Flambeau. A legal
description of the land owned by Flambeau is contained in,
Appendix A. The location of existing zoning districts wikhin
and in the vicinity of the project area are shown on Figure

No. 2-5. Project area land use is shown on Figure No. 2-6. A
detailed discussion of land use and zoning, relating to the
project area and surrounding land, can be found in section 3.11

of the EIR.

2.8 Minimization of Disturbance to Wetlands (Ttem 14.)

Mining activities for the Flambeau Project have been carefully
planned and designed to result in the least overall adverse
environmental impact as described in section 2.0 of the EIR. In
this process, wetlands of the study area were given high
priority and, as discussed in detail in section 4.0 of the
Wetland Inventory and Assessment (Appendix 3.8-C of the EIR),
the project was designed and will be operated to assure that
adverse effects on wetlands will be minimized.

2.9 Monitoring and Quality Assurance Plan (Item 15.)

Monitoring for the Flambeau project as presented in this report
is to consist of three elements.

The first element involves monitoring during the construction
and operation phase of the project. The operation phase of the
project is deemed to be complete at the time that work related
to the initial revegetation is complete. This point in time is
equivalent to the completion of site closure for typical NR 182
or NR 500 facilities. This monitoring element is discussed in
section 7.0 of this report.

The second element involves monitoring associated with the
determination of the success of reclamation. The third and
final element involves post construction and operation
monitoring. A discussion of the provisions of the second and
third monitoring elements is presented in sections 5.0 and 10.0
of this report, respectively.

The proposed monitoring plans for the project have been prepared
in accordance with Wisconsin Administrative Code, chapters
NR 132 and NR 182. The methods of ground or surface water

18 KMINE
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sample collection, preservation and analysis will be in
accordance with the Methods for Chemical Analysis of Water and
Wastewater, USEPA 1983 and with WDNR PUBL WR-153-87, Groundwater
Sampling Procedures Guidelines. In accordance with NR 182.135,
applicable laboratory test results submitted to the WDNR for
this project shall be performed by a laboratory certified or
registered under Ch. NR 149.

Following the receipt of necessary project permits, Flambeau
will select a contractor(s) to conduct monitoring in accordance
with the approved monitoring plan. This contractor(s) wi%i
assist Flambeau in the development of an updated laboratoc
quality assurance plan for the project. This updated plan will
be forwarded to the WDNR prior to commencement of on-site
construction activities. On-site monitoring activities
conducted between the time this application is submitted and the
submission of the updated laboratory quality assurance plan will
be accomplished using quality assurance procedures outlined in
the October 1987 Scope of Study which have been previously
accepted by the WDNR.

19 KMINE
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3.0 FINANCIAL RESPONSIBILITY

Appendix F contains financial information which establishes that
the applicant is competent to conduct mining in a manner
consistent with the requirements and purposes of Wis. Stats. ss.
144.80 - 144.94.

Financial responsibility for reclamation activities will be
provided through a bond as per applicable provisions of Wis.
Admin. Code NR 132.09. The net worth test will be used to
establish financial responsibility with respect to long-tegrm
- care (Wis. Admin. Codes, NR 182.17(2) (f)). o
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4,0 MINING PLAN
4.1 Introduction

The following Mining Plan is a detailed description of the
design, construction, and operation of the Flambeau Mine. The
plan consists of several major sections, including General
Description of the Proposed Action (4.6), Facility Information
(4.7), Erosion Control (4.8), Environmental Protection (4.9),
Risk Assessment (4.10), and a Preblast Survey Plan (4.11),

N

The Facility Information section (4.7) is where most of the
project data is presented. This section has been subdivided
into three parts to facilitate description of the project’s key
design features, construction, and operation. The key design
subsection, 4.7.3.2, discusses design features of the major
project components consisting of the open pit, haul road,
crusher, ore stockpile, topsoil, Type I stockpile and settling
pond, and the Type II stockpile. The construction and operation
of these major project components are described in subsection
4.7.3.3. Finally, subsection 4.7.4 discusses the design,
construction, and operations of the various ancillary
facilities. The site plot plan which is shown in Figure No. 4-1
illustrates the general arrangement of the project components.

Duplication has been avoided whenever possible by referencing
various other permits and plans that have been submitted to the
WDNR under separate cover. For example, the discussion of
Regional and Local Setting (4.3); the General Description of
Geological/Geotechnical Investigations, Project Area Geology,
and Waste Materials Characterization Studies (4.4), and Overview
of Environmental Setting (4.5) are cross referenced to pertinent
EIR sections. 1In a similar fashion, the description of the
wastewater treatment plant is referenced to the Flambeau Project
Final Engineering Report (FER) for Wastewater Treatment
Facilities (December 1989).

4.2 General Project Overview

The Flambeau copper deposit was discovered using airborne
geophysical techniques in 1968. The size and quality of the
narrow, steeply dipping tabular-shaped sulfide deposit was
determined by over 100 core holes drilled from the surface. The
upper enriched portion of the deposit will be mined from a small
open pit using conventional truck and shovel equipment. The 32-
acre open pit will be approximately 550 feet wide, 2,600 feet
long and 225 feet deep. Ore will be produced at a rate of
approximately 320,000 tons per year.

Major components of the project, other than the open pit, are:
waste rock, overburden, topsoil and ore stockpiles; a crusher;
wastewater treatment plant; railroad spur; and various auxiliary
support buildings. Ore produced at a rate of approximately
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1,300 tons per day will be crushed and shipped via rail to an
existing out-of-state processing plant. Overburden and waste
rock containing less than one percent sulfur will be stored on
an unlined 40-acre, 60-foot high Type I stockpile north of the
pit because waste characterization studies indicate that the
area does not need to be lined (EIR 3.5.6). Waste rock
containing greater than one percent sulfur will be stored on a
lined 27-acre, 70-foot high stockpile located south of the open
pit. Runoff water from this area and open pit inflow water
which comes into contact with Type II material will be treated
in a wastewater treatment plant which is located south of the
Type II stockpile. This plant has been designed to handleja
maximum of 800 gallons per minute of wastewater, with the“Bpen
pit serving as a major storm emergency sump. A total of
approximately 181 acres will be physically disturbed by the
project.

Most of the mining will take place over an approximate six-year
period, with an additional one year for construction, and one to
two years for reclamation. Approximately 55 to 61 persons will
be employed during the operating phase of the project. Seventy-
five percent of these employees will reside in or within ten
miles of the Rusk County border.

Reclamation of the project area will return the site to a use
compatible with the surrounding land use. The final use as
called for by the reclamation plan will result in a non-
consumptive, passive recreational area which provides wildlife
habitat. This means backfilling, grading, and vegetating of the
open pit site will be undertaken after mining has been
completed.

4.3 Regional and Local Setting

The Regional and Local Setting is described in detail in
section 3.2 of the EIR.

4.4 Geological/Geotechnical and Waste Materials
Characterization Investigations

A comprehensive discussion of completed geological and
geotechnical investigations and their results is presented in
section 3.5 of the EIR. The section discusses field and
laboratory methods, regional geology, geology of the project
area, seismology, and waste characterization.

/

Geologic and geotechnical investigations planned to be performed
during mining operations will consist of detailed geologic
mapping of the open pit, geotechnical investigations of the
river pillar and drilling for grade control. Details regarding
these two programs are presented in section 4.7.3.3.6 of this
application.
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4.5 Overview of Environmental Setting

The overview of the Environmental Setting has been discussed in
detail in section 3.0 of the EIR. Within this section the
reader will find Regional and Local Setting (3.2), Historical
and Archaeological Studies (3.3), Climate, Meteorology and Air
Quality (3.4), Geology (3.5), Groundwater (3.6), Surface Water
and Bottom Sediments of the Flambeau River (3.7), Aquatic
Biology (3.8), Terrestrial Biology (3.9), Ambient Noise (3.10),
Land Use (3.11), Aesthetics (3.12) and Socioeconomics (3.13).

4.6 General Description of the Proposed Action M

4.6.1 General Project Overview

This section deals predominantly with project 1oga?ion, land
ownership, scheduling, and general project facilities.

4.6.2 Location

The project area is shown on Figure No. 4-2. A description of
the project area is discussed in section 2.1 above.

The proposed project area can be reached by traveling south on
STH 27 from its junction with U.S. Highway 8 (USH 8), in the
City of Ladysmith, a distance of 1.6 miles. Ladysmith, the
county seat of Rusk County, is located in northwestern

Wisconsin.

The Flambeau deposit lies in a northeast direction and will be
mined from a small open pit aligned parallel to the long axis of
the deposit. The west edge of the open pit is approximately 140
feet from the east bank of the Flambeau River and the east edge
is approximately 600 feet west of STH 27.

4.6.3 Land Ownership and Use

Flambeau owns over 2,500 acres in the Town of Grant including
most of the land in Section 9. The Flambeau deposit is located
within this section. The approximately 18l-acre mine site is
owned by Flambeau including both the surface and mineral rights.
The same is true in Section 10 between STH 27 and the mainline
track where a railroad spur will connect with the Wisconsin
Central Ltd. main railroad line. Figure 4-3 shows property
ownership within and surrounding Section 9.

Natural land buffer zones north and west of the project area
include the Flambeau River and adjoining vegetation. Other
existing buffers to the east include the City of Ladysmith
Industrial Park and a forested area east of STH 27. 1In
addition, a large forested area immediately south of the project
area also acts as a buffer zone.
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The largest land use category of the project area is upland
mixed forest, which accounts for 90 acres (30 percent).
Pasture/old fields is the second-largest land use category,
accounting for 82 acres (27 percent) of the project area. Only
44 acres (15 percent) of the project area is considered
developed. Other miscellaneous uses make up the remainder of

the project area.

The entire project area is zoned I-1 Industrial. For a further
discussion of Land Use and Zoning, the reader is referred to EIR
section 3.11 and section 2.7 of this report. %

4.6.4 Project Schedule

Commencement of the proposed operation is wholly dependent upon
the receipt of necessary federal and state approvals and
permits. The proposed schedule projects that the mine permit
approvals will be granted in late summer 1990. Engineering will
then commence thereafter with construction commencing in April
of 1991. A simplified construction schedule is shown on Figure
No. 4-4. A more detailed schedule is shown in Figure No. 4-5.

The approximate six-month construction period will take the
project into the fourth quarter of 1991. During the last four-
months of construction the first phase of the open pit will be
stripped and made ready for full production. A small amount of
ore will be produced during this preproduction period. This ore
will be left in the pit until the crusher and loadout facilities
are ready for production.

Mining operations are scheduled to take place in two phases over
approximately six years ending in late 1996 or early 1997.

In the first phase of the mine operation, the southwest end of
the pit will be developed. The northeast end of the pit will be
developed during the second phase of the mining operation.
Immediately thereafter, backfilling of the pit and other
reclamation activities will occur for approximately 19 months.
Therefore, by the middle of 1999, upon completion of site
grading and revegetation, activity at the project site will
cease.

4.6.5 Project Facilities

Project facilities will consist of five major components plus
ancillary facilities. The major components are the open pit,
haul road, crusher, Type I stockpile, and Type II stockpile.
Each of these facilities are briefly described below and in more
detail in section 4.7 of this report. Table No. 4-1 contains a
listing of project facilities and the respective acreage they
occupy.
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TABLE NO. 4-1

Acreage of Facilities
Within The Mine Site

Facility Acres
Open Pit 32
Type I Stockpile (60 ft. high) 40
Type II Stockpile (70 ft. high) 27
Plant Area 8
Crusher Plus Loadout 3
Haul, Service, and Access Roads 9
Settling Ponds 6
Topsoil Stockpile 8
Railroad Spur Within Fenced Area 2
Wetland Test Plot 1
Railroad Spur East of Fenced Area 4
Observation Point, Parking and 1.
Mine Site Access ‘
Topsoil Stockpile (Hydric Soils) 1
Miscellaneous Outfalls 0.
Temporary Nursery 3
Other 35
Total Mine Site Area 181

25

KMINE
12/89



The 32-acre open pit is approximately 2,600 feet long, 550 feet
wide, and will be excavated to a maximum depth of 225 feet.
Bench heights will be a maximum of 20 feet during mining, but
will be left at 60-foot vertical intervals in the final pit
wall. Using a 69-degree face angle in conjunction with a 50-
degree interramp slope will allow for a 27-foot wide catch bench
at the base of the 60-foot vertical benches. A much shallower
36-degree slope will be used in the unconsolidated overburden
and poorly cemented sandstone. Sumps at the bottom of the open
pit will collect and direct inflow water to the wastewater

treatment plant. Y

A 60-foot wide haul road will exit the northeast corner of the

open pit at a maximum grade of ten percent. This design width

allows for safe passage of 35- and 50-ton trucks while passing

in and out of the open pit. A three-foot high safety berm will
be constructed on the outside of the haul road. Throughout its
operation, the haul road will be sprayed with water to suppress
fugitive dust on an as-needed basis.

A crusher will be installed south of the open pit and west of
the Type II stockpile. The crusher with grizzly, rock breaker,
and feed conveyor will reduce the ore to minus 12 inches in
size. This fine ore will be belt stacked to a pile of
approximate 6,000-ton capacity. From this ore stockpile, a
front end loader will load 100-ton railroad cars. The crusher,
loadout area, runoff pond, and surge pond will be lined.

There will be sufficient area above the crusher to allow for
storage of coarse ore from the open pit and also allow for
unobstructed operating area for the haulage trucks.

An approximate 40-acre unlined overburden and Type I waste rock
stockpile will be located immediately north of the open pit.
Eventually this stockpile will reach a nominal height of 60
feet. The outside faces of the stockpile will be at the angle
of repose of the dumped materials or about 35 degrees.
Surrounding the stockpile will be a small berm designed to
collect and direct runoff from the stockpile to the settling
ponds. Some site clearing and grubbing will be required prior
to placement of the Type I overburden and waste rock. The total
proposed capacity of the Type I stockpile will be approximately
2,790,000 cubic yards of material. Incorporated into the design
of this stockpile will be the settling ponds.

South of the open pit will be the approximately 27-acre Type II
lined stockpile. This stockpile, because it is confined by
wetlands, STH 27, plant facilities, and the open pit, will reach
a height of 70 feet. A total of approximately 2,185,000 cubic
yards of Type II rock and material will be stored at this site.
A 60-mil HDPE liner will collect precipitation at the bottom of
the stockpile and direct it to a system of drain pipes for
transport to the wastewater treatment plant.
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Surrounding the Type II stockpile will be a 20-foot top width
berm with a maintenance access road. Precipitation falling on
the Type II stockpile will be collected and directed to the
wastewater treatment plant. The outside of the berms of
stockpiles I and II will be vegetated.

Ancillary facilities will consist of the wastewater treatment
plant, maintenance shop, fuel tank area, administration
building, septic or holding tank drain field, an eight-acre
topsoil stockpile, nine acres of haul and access roads, and a
two-track railroad spur located south of the crusher, orew
loadout, and Type II stockpile areas. Approximately 171 acres
of the mine site area will be enclosed in a security fence. The
only facilities outside the fence will be outfalls, access roads
and parking areas, the railroad spur, the temporary nursery and
the hydric soil stockpile.

4.6.6 Requirements for Governmental Services

The only governmental services required by the Flambeau Project
will be fire protection and emergency medical services from the
City of Ladysmith. Some assistance may be required from time to
time from the police or sheriff’s department, otherwise the
project will essentially be self sufficient. As described in
the Socioeconomic section of the EIR (3.13), the local
infrastructure is more than adequate for this project.

4.6.7 Reclamation Plan

The open pit will be reclaimed from materials that have been
temporarily stockpiled on the surface during the six-year life
of the mining operation and from minor amounts of imported
construction material. During the actual backfilling operation,
the Type II waste materials will be initially placed into the
open pit and sloped to accumulate pit inflow water. Sump pumps
will collect this water for surface treatment prior to
discharge. Type I rock followed by a saprolite material will
then be placed into the pit. Placement of sandstone,
overburden, and topsoil in that order will complete the
backfilling operation, followed by revegetation and
stabilization of the site soils. A detailed description of the
reclamation plan can be found in section 5.0 of this report.

A long-term care and maintenance plan will be implemented

following site closure. This plan can be found in section 10.0
of this report.

4.7 Facility Information

4.7.1 Introduction

Section 4.7 of this report describes in detail the various
facilities that make up the Flambeau Project. 1In particular,
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this section focuses on key design parameters pertinent to the
final facility arrangement for the open pit, haul road, crusher
plant, Type I and Type II stockpiles. These key design
parameters are presented in subsection 4.7.3.2. An operations
manual for the Type I and II stockpiles is incorporated in

subsection 4.7.3.3.

Finally, the key design criteria, construction, and operating
procedures for ancillary facilities are discussed together under

subsection 4.7.4. 3

Y
4.7.2 Aesthetics and Landscaping

During planning of the project area, considerations were given
to achieving the aesthetic standards described in NR 132.17 and
132.18(1) (e) . The project area contains most of the visual
attributes that are common to the northern Wisconsin landscape.
The project facilities will impact the aesthetic character of
the project site to a limited degree. Visually, the most
prominent features of the project area will be the stockpiles,
which would be visible only from late stages of mining just
prior to reclamation. The impact of the stockpiles will be
temporary since the stockpiled material will be removed and used
for reclamation of the pit at the end of the mining operation.

Landscaping of the project area with trees, shrubs and grasses
will moderate the appearance of the facility site area and
buildings. Areas already screened by natural or planted trees
will be fenced to protect the areas during construction. 1In the
1970s, approximately 5,000 pine trees were planted by Flambeau’s
predecessor. These trees have grown to a height of over 15 feet
and selected trees will be moved by a mechanical tree spade and
replanted in areas designated for screening.

An approximate 150-foot wide strip of land west of STH 27 will
not be impacted by the mining operation other than existing or
proposed road and railroad spur access. This corridor will be
planted with trees taken from the mine site to serve as a visual
screen. Most of these trees will be removed from the active
mine construction areas. Other trees will be placed into
temporary nursery along the south side of Blackberry Lane and
other suitable project site areas. :

4.7.3 Open Pit, Haul Road, Crusher and Stockpiles

4.7.3.1 Introduction

Open pit mining will be conducted using standard shovel and
truck mining methods, consisting of drilling, blasting, ripping,
loading and hauling in order to extract the enriched portion of
the deposit. The pit bottoms at the 900-foot elevation above
sea level, for a maximum depth of 225 feet. Waste materials
will be hauled to surface stockpiles for storage and eventual
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sequential return to the pit as backfill. For surface storage,
waste materials will be classified, by sulfur content, into two
categories. Material containing one percent or more sulfur will
be deposited in the Type II stockpile, which is a lined storage
site. Material containing less than one percent sulfur will be
transported to the unlined Type I stockpile. Ore grade material
will be hauled to a small crushing facility, crushed to minus
12-inch size, and loaded into rail cars for shipment.

One of several keys to successful mining is to minimize dilution
of ore with subeconomic waste material. Achieving this
objective requires the use of selective mining methods, and
relatively small size mining equipment. In addition, most of
the mining will be carried out in daylight hours which permits
some visual ore control.

The production schedule is based on rail shipping of
approximately 320,000 dry short tons per year of crushed ore to
a processing facility located outside of the State of Wisconsin.
Mining will normally take place five days per week (250 days per
year) requiring an average daily ore mining rate of
approximately 1,300 tons. Total average amount of material
moved per day, including ore, will be about 6,000 tons.

4.7.3.2 Key Design Features

4.7.3.2.1 Open Pit
Open Pit Design Objectives

The Flambeau open pit has been designed to meet the following
objectives:

Comply with all applicable regulations.

+ Minimize size of the open pit.

- Expose and maintain a continuous ore supply without
stripping peaks, which would result in costly short-term

increases in equipment and manpower requirements.

+ Provide at least two ore faces to meet metallurgical
blending requirements.

- Maintain efficient access to working benches.

- Conduct the mining operation in a safe and sound manner so
that no unacceptable impacts to project site neighbors
occur.

A discussion of the key design features for the open pit that
will allow the above objectives to be met follows.
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Distance to Flambeau River

Minimum separatlon distance for the west wall of the pit from
the Flambeau River is governed by State regulations. The
current pit design requlres an exemptlon from NR 132. l8(1)(c)
since the proposed minimum separation distance of 140 feet is
less than the state setback of 300 feet.

The decision to advance the west wall to a distance of 140 feet
from the river was based on information that:

1. Grade of copper mineralization improves dramatlcally”%est
towards the river but drops significantly before reaching
the river.

2. Rock conditions within the river pillar area are
geotechnically suitable for safe mine operations.

3. Deposit widths are widest on the west end of the deposit but
narrow considerably within the pillar before reaching the

river.

Pit Wall Stability and Slope Angle Selection

Pit slope angles are a function of rock strength, geologic
structure, groundwater conditions, wall height, wall
orientation, mining practice and time. Slope engineering
studies were performed to achieve optimum development of the
Flambeau deposit. Oriented core holes were drilled and logged
in detail. Rock structure and strength were investigated along
with groundwater conditions and overburden material properties.
Bench, interramp and overall slope stability analyses were
performed. Favorable rock structure coupled with acceptable
rock and overburden material strengths allowed for relatively
steep slopes for the shallow Flambeau open pit.

Slopes used in the current pit design include 36 degrees for the
glacial till and poorly consolidated material above bedrock.
Near the bedrock contact, a ten-foot horizontal bench will be
maintained. Below the bedrock surface, a 50-degree interramp
slope will be used in intervals above and below ramps.

Bench Widths

Bench configuration is a function of bench height, width, and
face angle. The bench height is primarily a function of mining
equipment size. The bench width is a function of bench height
and safety considerations. Finally, the bench face angle is
controlled by the orientation of the geologic structures and by
excavation methods, particularly blasting.

For safety considerations, horizontal catch benches will be left
at 60-foot vertical intervals on the final pit walls below the
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bedrock contact. Using a 69-degree face angle in conjunction
with the 50-degree interramp slope allows a 27-foot wide catch
bench at the 60-foot vertical intervals. The catch benches will
include safety berms to control rockfall. The safety berms will
be five feet high, 13 feet wide at the base and have slopes of
1.3:1. In order to achieve this geometry, the mining benches
(20-foot height in waste) must be combined (trlple benchlng) at
the 69-degree face angle, which is an accepted mining practice.
These design criteria are illustrated on Figure No. 4-6.

Access Parameters »%

The geometry of the deposit dictates the location of the access
ramp system. A dropcut will be driven in waste on the hanging
wall side of the ore zone and waste mining will progress
southeast toward the ore. On reaching the ore hanging wall,
waste will be carefully peeled off to minimize dilution. Waste
mining will then progress to the northeast and/or southwest
direction, leaving a clean ore face behind. After ore
excavation, the footwall waste will be mined to design limits.
For this operating sequence to be effective, the access ramp
must be located on the hanging wall (northwest) side of the pit.

The ramp system has a design width of 60 feet. This design
width includes eight feet along the outside edge for a three-
foot high safety berm, a seven-foot wide ditch along the inside
of the ramp, and a 45-foot wide running surface. A ten percent
ramp gradient will be used and will be easily negotiated by the
small mechanical drive trucks.

By definition, the ramp is located behind the 50-degree
interramp slope. When the ramp intercepts a catch bench, the
apparent ramp width is the design width of 60 feet plus the
catch bench width of 27 feet. 1In order to provide dozer access
to the catch benches, the pit walls have been pushed out
slightly in areas where the catch benches and ramp intersect,
resulting in an apparent ramp width, at the catch bench
elevations, of nearly 115 feet. Although requiring additional
waste stripping, this is a deliberate safety feature and will
allow the catch benches to be cleaned with a dozer on a routine
basis.

Water Control

During excavation of overburden and mining of waste rock and
ore, it will be necessary to manage water entering the open pit.
Runoff from direct precipitation will originate from a small
drainage area located between the pit and the Type II stockpile
and from the ore haul road. During excavation of overburden in
both Phases I and II , this water will be collected in sumps and
pumped to the Type I stockpile settling ponds. Once stripping
has been completed and mining of ore and waste rock commences,
this water will be pumped to the wastewater treatment plant. A
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description of the water sources and estimates of the volumes
that will be generated from precipitation and runoff are
contained in the FER.

Groundwater modeling was completed for the project to estimate
pit inflows. The work was summarized in a report titled
Groundwater Model for the Kennecott Flambeau Project, by Thomas
A. Prickett & Associates, Inc., et al. July 1989. The report
concluded that the maximum "best engineering judgement” inflow
is estimated to be 296 gpm, and will occur during the very early
stages of overburden excavation, well before mining of waste %
rock and ore commences. The estimated maximum inflow will occur
as water from storage is depleted. Once the maximum rate is
reached, inflow will decrease until steady state conditions are
reached at the end of mining activities. The modeling report
estimates that the "best engineering judgement" steady state
average annual inflow will be 113 gpm at the end of mining.

Both the maximum and steady state inflow rates assume that the

planned slurry wall as discussed below is constructed.

It is estimated that without the planned slurry wall which will
pe located between the river and the northwest corner of the pit
an additional 71 gpm of water would seep into the pit due to a
permeable zone of sand and gravel located in this area

(Appendix 4.3-A of the EIR). To minimize the contribution of
this source to the inflow rate, an approximate 400-foot long
slurry wall will be constructed to cut off this source. The
‘location of the slurry wall is shown on Figure No. 4-7.

The slurry wall will be four feet wide and extend from the
ground surface down to the top of the Precambrian bedrock as
shown on Figure No. 4-8. The depth of the slurry wall will
range from 12 to 46 feet depending upon the surface of the
Precambrian bedrock. A simple system of grading and ditching
within the pit to a series of sumps will act to capture and
control the expected inflow. A detail of the planned sump
arrangement is shown on Figure No. 4-9.

Detailed geologic and geotechnical mapping will be routinely
conducted during mining and any areas of significant water
inflow will be identified and flow rates monitored. In the
unlikely event that flow rates do not show the expected rapid
decrease as the cone of depression is developed, then one of
several possible control measures will be employed. Such
measures generally incorporate dewatering wells, horizontal
drains and possible grouting from drill holes.

In order to verify the wall stability in the vicinity of the
river pillar, mining of the last 100 to 200 horizontal feet of
the west end of any given bench will be deferred for a short
time. It is anticipated that this last increment of a bench can

be deferred for one to two months without unduly hindering mine
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development. This time frame is adequate to map in detail the
mined-out benches in the river pillar area for geotechnical and
hydrologic investigations and evaluation of this data. These
efforts will be undertaken as a fail-safe measure to assure
predicted stability is attained. Mining will only be continued
provided the conclusions from these investigations confirm that
the river pillar structure provides a safe operation. Blasting
in this area will be specifically designed at each stage based

on results of investigations.

Slurry Wall h§

A four-foot wide slurry wall has been designed to impede the
flow of groundwater from the Flambeau River east into the open
pit. It is expected that most of this flow would be restricted
to a narrow zone immediately above bedrock located approximately
12 to 16 feet below the surface and from a buried stream channel
located in the northwest corner of the open pit. The slurry
wall will reach its greatest depth of about 46 feet when
crossing this channel.

Flood Control Dike

A flood control dike is required to prevent a 100-year flood
from backing up in the Flambeau River Valley and overflowing
into the pit. The lowest point between the open pit and the
river valley is the intermittent Stream B channel. The flood
control dike has been designed to block this channel and to act
as an accessway around the west end of the open pit.

Blasting Program

The available data suggests that the upper approximately ten to
60 feet of the Precambrian bedrock will be saprolite which
should be easily ripped using a dozer. The upper portion of the
Type I & II waste rock and some portions of ore could also
likely be ripped rather than drilled and blasted.

Due to the small scale of operations and the necessity for
selective mining to minimize ore dilution, ore blasts will be
relatively small. It is anticipated that blasting will occur
three times per week, on the average. When working within the
ore, one ore blast per week should suffice. Where the ore is
interfingered with waste zones, blasts must be smaller in order
to minimize dilution, and, consequently, more frequent shots may
be necessary. In areas of waste rock away from the ore zone, a
single blast is possible to provide broken material for one
week’s mining. Ore and waste blasting will be done concurrently
to minimize disruptions to production scheduling. Blasting will
be scheduled during day light hours only.

The Wisconsin Department of Industry, Labor and Human Relations
establishes uniform limits on permissible levels of blasting
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resultants (noise, vibration, and flyrock) in ILHR 7. These
provisions assure that blasting resultants do not cause injury,
damage or unreasonable annoyance to persons or property outside
any controlled blasting site area. Studies by two independent
blasting experts have concluded that blasting practices to be
employed in the open pit will meet ILHR requirements. Reports
developed by these experts addressing blasting plan design and
impacts can be found in Appendix 3.10-A of the EIR.

Initial blasting in the west end of the open pit will likely
consist of a small number of short holes since much of th@ waste
rock can be ripped by a dozer. Small blasts will be required to
break the sulfide mineralization. The ore will be mined from
ten-foot benches, thus requiring short, four-inch holes and
smaller charges per hole. These small and infrequent blasts
will be ideal for testing the blasting plan design. An
occasional waste blast employing 20-foot, five-inch diameter
holes, and larger charges will also be shot during this period.

The above blasting program will monitor the effectiveness of key
blast parameters such as drill hole spacing, millisecond delays,
number of holes per delay, stemming of holes, and charge size.
The program will also include detailed monitoring to confirm
anticipated vibration levels.

A pre-blast survey of structures will be completed as discussed
in section 4.11. This survey discusses the existing condition
of structures prior to the start of blasting.

During blasting, flyrock, ground vibration and noise impacts
will be kept to a minimum by applying the following practices:

- Rip as much of the weathered bedrock as possible.
+ Ensure all holes are carefully loaded and stemmed.

- Use of a high quality initiating system to ensure accurate
sequencing.

- Fire blasts to open or free faces.

- Shoot as many blasts as possible perpendicular to the
foliation; i.e., towards the northwest.

- Sink to the next lower bench using a "burn-cut" design when
possible.

+ Use millisecond delays between groups of holes to minimize
ground vibration.

- Monitor blasts with a few permanent recorders in strategic
locations for the duration of mining operations.
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It is currently proposed to use a packaged slurry-type blasting
agent due to the expected wet conditions for an estimated 50
percent of the holes. Dry blast holes will use a prilled
ammonium nitrate-fuel oil mixture (ANFO) whenever conditions
warrant. A blast hole dewatering system with plastic hole
liners for ANFO may also be a viable alternative.

Since ore will be mined on ten-foot benches, controlled blasting
will be required to minimize dilution. In order to peel the
hanging wall waste from the ore and to separate internal waste
from the ore, inclined blast holes will be used in selected
locations. The ten-foot bench height will require small ™
diameter (four-inch) holes on a tight pattern in order to
properly fragment the ore. Waste immediately adjacent to the

ore zone will also be drilled and blasted on ten-foot benches.

Waste not adjacent to the ore zone will be mined on 20-foot
benches. This height will allow the use of a larger hole
diameter and a wider spaced drill hole pattern. In order to
minimize damage to final pit walls, cushion blasting techniques
will be used in these areas. This will include a tighter hole
spacing and minimal subgrade drilling in the final row and a
single hole per delay detonation. '

Hydraulic drills have been selected in order to cover the
anticipated wide range of drilling requirements. These units
are capable of drilling holes at nearly any orientation and can
be used for inclined blast holes, horizontal holes for ore
control sampling, and oriented holes should pressure grouting be
necessary for water control. These units also have a reputation
for being significantly quieter than equivalent size pneumatic
drills. ,

In the event primary blasting produces material too large to be
handled by the mining equipment or crusher, secondary breakage
may be required. This could involve the use of hydraulic
splitters or other methods, and if necessary, secondary
blasting. The requirement for secondary breakage should reduce
over time as experience is gained with blasting of the rock

types.

Mine Planning

The Flambeau pit has been subdivided into two mining phases.
The southwest half of the deposit will be mined to the 970-foot
elevation in the initial phase. The open pit design at the end
of phase one is illustrated in Figure No. 4-10. In the second
phase the balance of the pit will be mined to final limits and
the pit bottom will be extended to the 900-foot elevation.
Final pit design is illustrated in Figure No. 4-11.

Approximately 1,900,000 tons of ore will have been removed from
the open pit when the final pit configuration, as shown in
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Figure No. 4-11, is reached. Total non-ore material that will
have been removed is approximately 7,768,000 tons. Table

No. 4-2 contains an itemization by phase and bench of the non-
ore material to be removed. The table also describes where the
excavated material will be stored.

Due to the high variation of grades within the deposit, it is
necessary to have at least two ore mining faces available at all
times. The capability to blend ore from the mining faces and in
the crushed ore stockpile is necessary to avoid large swings in
ore metallurgy that could impact concentrator performance. «%

An additional mine planning requirement is to ensure that
sufficient waste is mined to provide operational flexibility.
The next lower bench is developed as soon as working room
becomes available. This allows construction of a sump of
sufficient size to adequately handle the in-pit water flows and
to provide a drop cut for emergency storage in case of
significant precipitation over a short time period.

4.7.3.2.2 River Pillar

Slope engineering studies and geologic exploration work have
determined that rock conditions within the river pillar are
geotechnically suitable for safe mining conditions. No adverse
structures have been identified to preclude overall wall
stability. Stability analyses indicate acceptable safety
factors, employing conservative pore pressure rock mass, and
rock strength assumptions.

Pit water inflow is anticipated along the prominent northeast-
southwest foliation planes. Seepage analyses indicate that
inflow quantities are manageable.

As part of the pillar wall control program, detailed
geotechnical and hydrogeological pit mapping will be carried out
on a routine basis. Slope displacement and water level
monitoring will be conducted. Should potentially adverse
structures, wall displacements, or water inflows be identified,
remedial action will be promptly implemented. This could
include dewatering, slope reinforcement grouting and mine plan
modification.

4.7.3.2.3 Haul Road

The ore haul road is designed to safely and efficiently haul ore
from the open pit to the crusher facility. 1In addition, the
road will take the waste rock and other materials to the various
stockpile sites.

The 60-foot width of the planned haul road will accommodate both
35- and 50-ton trucks, both of which are currently under
consideration for use at the site. This design width includes
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eight feet along the outside edge for a safety berm, a seven-
foot wide ditch along the inside of the road and a 45-foot wide
running surface. A ten percent road gradient has been designed
for easy negotiation by the mine vehicles. The road bed design
consists of a maximum of 54 inches of crushed and sorted
material placed over on-site till and bedrock which has been
graded and contoured to meet design grades.

A berm built along the perimeter of the Type II stockpile and
adjacent to the haul road serves two purposes. First the berm
acts as a drainage barrier to direct runoff water along t@g
outside edge of the haul road and into the runoff collecti®on
system. Second, the berm is used to elevate and key in the
northwest edge of the HDPE liner as further described in
subsection 4.7.3.3.7. Infiltration water from the haul road
will be collected and piped to the wastewater treatment plant.

4.7.3.2.4 Crusher

The crushing facility has been designed to crush coarse ore from
nominally minus 24 inches to minus 12 inches in size. The
crusher facility will be located on the southwest side of the
Type II waste rock stockpile as shown on Figure No. 4-12. The
crusher facility will be constructed above ground level as shown
on Figure No. 4-13. An ore haul road will be constructed in the
Type II waste rock stockpile area to provide access to the
crusher feed hopper. A retaining wall will be constructed to
separate the crusher frcan the Type II stockpile and to retain
the Type II waste rock and saprolite in the area. Ore will be
delivered to the feed hopper by mine haul trucks. A vibrating
feeder with a scalping grizzly will feed ore greater than 12
inches to the 30-inch by 42-inch jaw crusher. The grizzly
section of the feeder will direct ore less than 12 inches to the
crushed ore stockpile conveyor, thereby bypassing the crusher.

A haul truck turnaround area is provided at the top of the
crushing facilities. This area not only provides sufficient
maneuverability room for the safe operation of truck traffic but
also supplies ample room for the storage of several thousands of
tons of coarse ore from the pit. Stockpiling on this temporary
coarse ore stockpile could be required from time to time due to
major downtime for the crusher or for other nonroutine mining
operation activities. The crushing facility has been designed
such that haul trucks can dump ore from a point inside the

Type II stockpile. The retaining wall is also designed to
assist in directing runoff water from the stockpile to the ditch
surrounding the stockpile. The 60-mil HDPE stockpile liner will
be attached to the retaining wall to insure a continuous liner
in the retaining wall area. The retaining wall will be
approximately 30 feet high and will be backfilled with
approximately 28.5 feet of sandstone dressed with 12 to 18
inches of crushed gravel.
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The crushing facility and the crushed ore stockpile will be
underlain by a 60-mil HDPE liner to direct runoff to the runoff
catch pond for processing by the wastewater treatment plant.
Twelve inches of granular material will be placed over the liner
as a drainage blanket, followed by 48 inches of selected Type II

material.

The capacity of the crusher has been designed so that all
crushing operations can be scheduled during daylight hours. The
crusher has also been oriented such that noise generated by the
crushing operation will be directed in a southwest directyon
away from populated areas and the City of Ladysmith.

Dust suppression spray éystems have also been included in the
design of the crusher to reduce dust emissions from the crushing
and stocking operations.

4.7.3.2.5 Stockpiles - General

A total of four primary temporary stockpiles will be used during
the operation to store topsoil, ore, Type I and Type II waste
materials. In addition a second topsoil stockpile one-acre in
size will be used to store hydric soils for use during site
reclamation activities. A detailed discussion of the management
of wetland soils is contained in Section 5.11 of this report.

Waste materials to be removed through the life of the mine have
been identified as till, sandstone, saprolite, ore, Type I waste
rock and Type II waste rock. Material identified as Type II
waste rock and saprolite containing one percent or more total
sulfur will be removed from the open pit and stockpiled in the
area designated as the Type II stockpile. All other material,
except topsoil and ore, will be transported by mine truck to the
area designated as the Type I stockpile. Ore will be
transported to the crushing facility for processing prior to
storage in the crushed ore stockpile. In addition, coarse ore
can be stored above the crusher in case of the need to perform
crusher maintenance.

4.7.3.2.6 Ore Stockpiles

During preproduction, approximately 38,000 tons of gossan ore
and 2,000 tons of sulfide ore will be mined. This ore will be
crushed and shipped or will be placed in a temporary stockpile
located in the open pit until the surface facilities are
operational.

During production, coarse ore will be hauled from the mine and
dumped directly into the crusher feed hopper. Provision will be
made for temporary stockpiling of coarse ore in close proximity
to the crusher in the event that the crusher is not operational.
When operations resume, a front end loader will transport the
ore from the coarse ore stockpile to the crusher.
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Crushed ore will be transferred by conveyor to the 6,000-ton
crushed ore stockpile area that will be located as outlined on
Figure No. 4-12. The area will be dressed with gravel and lined
to direct surface infiltration water drainage to the runoff
catch pond. The road base will be designed for operation of a
front end loader. Crushed ore will be reclaimed by the front
end loader and loaded into railroad cars for transportation to a
processing facility located out-of-state.

4.7.3.2.7 Topsoil Stockpile

Topsoil will be removed from disturbed portions of the mihe
area. Stripped topsoils will be used to dress berms and other
project features that will be vegetated as part of site
construction activities or used to build a visitor’s overlook
located to the northeast of the pit as shown on Figure No. 4-1.
Approximately 220,000 cubic yards of topsoil will be used to
construct this project feature.

As part of the Local Agreement between Rusk County, the Town of
Grant, the City of Ladysmith and Flambeau, Flambeau agreed to
provide an area to allow visitors to park and observe the mining
operations. This observation area has always been envisioned as
a platform on the topsoil stockpile because it would provide
elevation to allow observation of more of the operation and is
next to STH 27 for easy access. Current plans are to provide a
pathway to the top of the stockpile where a gazebo-type
structure will be located. The observation area and pathway to
it will have limited access so the main portion of the stockpile
will not have pedestrian traffic.

The north and west slopes of the topsoil stockpile will be built
at 3:1 sideslopes. The east and south slopes will be built to
5:1 sideslopes. The stockpile will be built in two phases. The
first phase will involve construction of the north portion of
the pile to grade during initial preproduction construction.

The second phase will involve completion of the southern portion
of the stockpile to grade using topsoil stripped during
construction of Phase II of the Type II stockpile area.

4.7.3.2.8 Type I Stockpile and Settling Ponds

The Type I stockpile will be constructed to store till,
sandstone, saprolite, and Type I waste rock. Based on the
results of the waste characterization studies for each of these
materials; the results of soil sorption studies completed on
soils in the Type I stockpile area (EIR section 3.5.6); the
results of a July 1989 study titled Prediction of Chromium,
Copper, and Iron Concentrations In Vadose Zone Water Reaching
the Water Table Beneath the Unlined Type I Stockpile for the
Kennecott Flambeau Project (Appendix G), it was concluded that
the temporary stockpiling of the till, sandstone, saprolite, and
waste rock containing less than two percent total sulfur can be
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safely accomplished on an unlined site. Flambeau has elected to
limit the material which will be placed on an unlined site to
till, sandstone, saprolite and waste rock which contain less
than one percent total sulfur. The July study also recommended
the order in which the various materials should be placed in the
stockpile. A collection system has been designed to contain
interior runoff from the stockpile and direct it to settling

ponds prior to discharge to the river.

Design 7
The stockpile will consist of the following components: A

- An unlined storage area approximately 40 acres in size.

A system of exterior berms with an interior drainage systen
to contain the stockpiled material and to collect and
channel runoff from the pile.

- A runoff collection system draining to two settling ponds
located in series that will be used to clarify the water.

- An exterior drainage system to be used to channel run-on
away from the site.

- A haul road that will be used to provide access to and from
the site.

The Type I stockpile area, Figure No. 4-14, is designed to be
constructed at the existing grades within its perimeter. Other
than clearing and grubbing and topsoil removal, no grading or
special preparation of the base of the site will be conducted.

Type I materials will be generated in two phases. The first
phase, Phase I, will consist of materials removed from the upper
portions of the western half of the open pit. Phase II
materials will be subsequently removed from the upper portions
of the eastern half of the open pit and from the entire lower
portion of the pit. Phase I will consist of a preproduction and
a production stage, relative to ore recovery. The preproduction
stage of the first phase is expected to last four months.

During this time period the till removed from the mine area will
be used to make a "till blanket" of uniform thickness at the
base of the 40-acre stockpile site. The till blanket will be
approximately nine feet thick. As topography allows, the
blanket will be dimpled in its central portion in order to
minimize run-off from the blanket and to maximize percolation of
leachate through it. The purpose of the blanket is to provide
additional till material to sorb or retain metals that will be
released from the overlying stockpiled materials. The July 1989
transport modeling study concluded that this design technique
wii. result in no impact on groundwater from the Type I
stockpile.
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The remaining till, sandstone, saprolite and a portion of the
Type I waste rock will be stockpiled on top of the till blanket
in segregated areas. A final l1ift of Type I waste rock
approximately eight feet thick will be placed over the entire
top of the stockpile. The sizes of the segregated areas were
determined by calculating the volumetric proportion that each
waste type would require to be stored on top of the till blanket
so that a final uniform height of all of the adjacent units
would be obtained before the final 1ift of Type I waste rock was
placed. It is estimated that the stockpiled till will occupy
approximately the western 45 percent of the surface of the till
blanket. Sandstone will then occupy the northeastern corMter of
the blanket surface (approximately 15 percent of the total

area). Saprolite will occupy the east central part of the
blanket surface (approximately 20 percent of the total surface
area). Waste rock will occupy both the southeastern portion of

the blanket surface (15 percent of the total surface area) and
the area within an approximate eight foot 1ift on top of the
stockpile. This stockpiling configuration was chosen in order
to facilitate the backfilling of the open pit during reclamation
activities. A plan view of the stockpile configuration is shown
in Figure No. 4-14A. A north-south and an east-west section
through the stockpile are shown in Figure No. 4-14B.

The interior and exterior drainage systems associated with the
stockpile will be formed by a perimeter berm that will be
approximately five feet high. The berm will be 20 feet wide and
slope from outside to inside at two degrees. A shallow drainage
swale will be constructed on the outside of the perimeter berm
to collect runoff from the exterior of the berm and run-on from
areas surrounding the stockpile. This runoff will be routed to
drain into the natural drainage system northwest of the
stockpile. A typical detail for the berm and the interior and
exterior drainage swales is shown on Figure No. 4-15.

The stockpile has been designed to have a surface elevation of
1,203 feet. The maximum height of the pile will be
approximately 60 feet above existing grades. Final grades are
shown on Figure No. 4-14.

Access to the pile will be provided by a haul road located in
the southeast corner of the stockpile. The stockpile’s design
volume is 2,790,000 cubic yards, which includes the estimated
volume of each material to be sent to the stockpile plus a three
percent contingency factor and a ten-foot 1lift to the top of the
pile should additional space be required. Table No. 4-3 shows
the relative volume of each of the Type I materials that will be
placed in the stockpile.

The volumes in Table No. 4-3 differ somewhat from the volumes
used to complete the July 1989 transport modeling work. both
sets of volumes were calculated using the excavation schedule in
Table No. 4-2. The differences are three fold. First, the 0.9
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TABLE NO. 4-3

Estimated Volume of Type I Stockpile Materials

Type of Material

Type I Volumes
(Cubic Yards)

B
Till 1,239,000
Sandstone 339,400
Saprolite 485,800
Waste Rock 631,200
Total Volume 2,695,400
45 KMINE
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compaction factor from page three of Table No. 4-2 was not
applied. Secondly, the till volume for the modeling work was
not reduced by the 82,000 tons of topsoil that will go to the
topsoil stockpile. Thirdly, the modeled till and sandstone
volumes were not reduced by the 75,000 tons of till and 223,000
tons of sandstone that, while considered Type I material, will
be used in the Type II stockpile as construction materials. The
differences in the two volumes have no material effect on the

transport modeling results.

The Type I stockpile will be operational for a period of .
approx1mately 7.25 years. This includes 5.75 years where%
material will move from the pit to the stockpile for storage,
followed by 1.5 years where the reverse will happen during the

reclamation process.

Water collected in the interior drainage swale will flow by
gravity to the southwest portion of the stockpile (Figure

No. 4-14) where the water will pass through a 30-inch diameter
corrugated metal pipe (CMP) into the Type I settling ponds. The
ponds will be used to remove sediment prior to the discharge of
the water to the Flambeau River or to an adjacent wetland. The
location and configuration of the settling ponds is shown on
Figure No. 4-1. A section through the ponds is shown on Figure
No. 4-15. A detailed discussion of the design, performance, and
operation of the settling ponds can be found in the FER. As
discussed in the FER, the settling ponds will be unlined
structures. Their primary purpose is for water clarification
prior to discharge. Since they will be unlined some leakage
will occur. A discussion of the projected leaked rate follows.

Based on the way the settling ponds will be operated, one of the
basins, on average, will likely not have water in it. The other
pond will be full only very infrequently. Based on anticipated
rainfaill events, it will likely be full 15 days per year. On
the other 350 days per year, it will have one-foot of water in
it. Using these parameters, the basin will allow seepage to
groundwater at the rate of about 5-6,000 gallons per day, or
approximately 4 gallons per minute. This amounts to about 11
percent of the average inflow to the basin which, according to
information in Appendix N will be no less than 20,500,000
gallons per year, or 56,400 gallons per day.

4.7.3.2.9 Type II Stockpile

The following discussion addresses the proposed engineering
design for the Type II stockpile. The design concepts are based
on the analysis of subsoil and groundwater conditions at the
site as presented in the prOJect EIR. The design includes a
minimum cut into the existing grade which is needed to achieve
the design base grade configuration. A one foot compacted
select fill liner, and a 60-mil HDPE liner will be installed. A
leachate collection system will be installed on top of the HDPE
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liner to collect and remove leachate for on site treatment.
Design concepts are presented below.

Anticipated Waste Quantities and Site Life

An estimated 2,185,000 cubic yards of material consisting of
Type II waste rock Type II saprolite, till and sandstone used
for road base constructlon, will be placed in the Type II
stockpile area. The estimate includes the volume of each
material planned for storage at the site with an eight percent
contingency added and a five-foot 1lift if additional roomuls
required. Table No. 4-4 contains an estimated breakdown of the
Type II material that will be placed in this stockpile. This
waste will be used for reclamation when mining operations cease.

The operating life of the Type II stockplle is approximately
seven years. This includes a period of six years where material
will be moving to the pile for storage, followed by
approximately one year where material will be moved from the
stockpile to the pit, during reclamation.

Site Access and Traffic Routing

Access to the mine site will be at a controlled entrance. On-
site movement of materials will be restricted to designated haul
roads. All roads are designed to achieve efficient vehicular
movement. Access roads and haul roads include roadway ditches
and swales for surface water runoff from the roads. Haul roads
will have a 54-inch road base.

Screening and Perimeter Fencing

Site screening and aesthetics have been discussed in

section 4.7.2 of this application. Security and fencing of the
stockpile will be part of the total mine site security and
fencing plan. Details of this plan are outlined in

section 4.7.4.5 of the Mine Permit Application.

Surface Water Drainage

Surface water will be controlled by a system of berms, ditches,
and swales. The site design minimizes the amount of water
coming in contact with the waste material. Noncontact surface
water will be directed via swales located outside the site
perimeter berm to existing on site drainage systems. Contact
runoff water from the Type II stockpile will require on-site
treatment and will be collected via swales located inside the
site perimeter berm and directed to a 36-inch diameter HDPE pipe
to a surge pond and be treated on-site prior to discharge to the
Flambeau River. The surface water drainage plan for the site is
shown in Figure No. 4-7. A plant site grading plan is shown in
Figure No. 4-12, while the site underground piping plan is shown
in Figure No. 4-16.
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TABLE NO. 4-4

Estimated Volumes of Type II Stockpile Materials

Type II Volumes

Type of Material , (Cubic Yards)
Till#* 51,000
Sandstone* 125,000
Precipitate from Wastewater 46,000
Treatment Plant

Saprolite 428,800
Waste Rock 1,360,000

Total Volume 2,010,800

*Material for road base construction.
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Site Sequencing

To minimize the quantity of leachate generated, the stockpile
and drainage system will be built in two phases. Phase I will
consist of the construction and operation of the western portion
of the area as shown on Figure No. 4-17. The Phase I area will
be used for storage of material for the first 2.5 to 3 years of
operations. The eastern portion of the stockpile will remain in
its natural state until its development in year two of the
project. Runoff from this area will follow the natural cpurse

iy

of surface drainage. o

Design

The Type II stockpile is designed to collect all rainwater which
either infiltrates or runs off the stockpile. The site drainage
system has been designed based on a 25-year, 24-hour storm
event. '

Figure Nos. 4-18 and 4-19 illustrate subbase and base grades for
Phase I. The figures show the limits of excavation and berm
construction. Also shown is the phase definition berm located
between Phases I and II. The liner system for the site will
consist of a 60-mil HDPE liner placed over a one-foot
recompacted soil base. On site till will be used for this
recompacted base. The recompacted base will be compacted to 90
percent of the maximum modified Proctor density (ASTM D 1557) in
lifts of six to eight inches over the entire surface and on the
berm slopes prior to installation of the HDPE liner. Base grade
contours have been designed in a herringbone pattern to shorten
the collection system pipe spacing and expedite drainage along
the base to the collection systenm.

The base grades will slope at two percent towards the collection
pipes. The HDPE liner will be installed on the base and
sideslopes as outlined on Figure Nos. 4-20 and 4-21.

HDPE Liner

A HDPE liner has been selected as the liner material due to its
low permeability and its use in highly successful applications
throughout the mining industry. The liner material will be
supplied and installed by experienced installers that have been
approved by the National Sanitation Foundation as meeting all
the requirements for manufacturing and installing HDPE liners.
Specifications for the HDPE liner are included in Table No. 4-5.

The HDPE liner will be installed on the base and on the inside
of the berms that encircle the Type II stockpile area. The
liner will be anchored in the berms using standard anchoring
techniques as shown on Figure No. 4-15. Berms will be
constructed with a 3:1 slope for a smooth transition from the
base to the berms.
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TABLE NO. 4-5

HDPE Liner Specifications

Characteristics

Value

Material Thickness
Density

Permeability (9K)
Hydrostatic Resistance
Puncture Resistance
Tensile Strength

60 mil

0.94

2.7 x 10713 cm/sec
490 1lbs/in?

270 1lbs

240 lbs/in width
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Leachate Collection System

The base grades will be constructed in a herrlngbone pattern and
covered by the HDPE liner which will contain any rainwater
infiltration and direct it to the leachate collection system.
The drainage system will consist of a series of collection pipes
located at the base along the valleys of the herringbone
configuration as shown on Figure Nos. 4-20 and 4-22. The
leachate collection pipes will consist of six-inch Schedule 80
perforated PVC pipe bedded in 18 inches of 1-1/2-inch by 3/4-
inch screened and washed stone. Appendix H contains N
calculations verifying the suitability of the Schedule 807 pipe
to withstand the pressure from overburden and live loading. The
HDPE liner will be covered by a one-foot granular blanket having
a permeability of 1073 cm/sec or better as shown on Figure

No. 4-23. The leachate collection pipe washed stone will be
covered with filter fabric and then the one foot granular
blanket (Figure No. 4-20) to minimize the possibility of fines
migration into the stone.

Water collected by the perforated collection pipes will be
transported to a Schedule 80 PVC header pipe which will be
connected via a HDPE discharge pipe to the wastewater treatment
surge pond for storage until processing.

The leachate collection system is designed to provide efficient
collection while providing for ease of maintenance. Cleanout
risers, which are designed to permit cleaning of the collection
system by mechanical means or by high pressure water flow are
included in the collection system as shown on Figure No. 4-20.

Phase II

Subbase and base grades for Phase II are shown on Figure Nos.
4-24 and 4-25. Figure No. 4-26 illustrates the leachate
collection system for Phase II showing collection pipe, headers,
and cleanouts. The same design parameters used for Phase I have
been used in designing the Phase II area.

Liner Efficiency and Leachate Heads

Appendix I contains calculations that have been performed to
determine the efficiency of the HDPE liner and leachate
collection system. The appendix also includes estimates of
leachate head build-up.

Liner drainage efficiency calculations were performed for each
of the various base grade slopes in both Phases I and II using
approximate drainage distances. Efficiencies ranged from 96.6
to 99.7 percent. Over 60 percent of the site will have an
efficiency of greater than 98.8 percent.
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Both maximum leachate head and the time it would take to reach
that head were also calculated for each base grade slope. Using
the relative size of each base grade slope, a weighted average
for the leachate head for the site was calculated to be
approx1mately 8.9 feet. Given the fact that the storage site
will be in existence for a short duration and considering the
high liner efficiencies and low maximum average leachate heads
within the site, the liner and leachate collection system will
provide protection to the environment during their life.

Final Grades J%

The configuration of the stockplle at the end of Phase I and
Phase II filling is shown on Figure No. 4-27. The stockpile
sideslopes have been de51gned to match the natural angle of
repose of the stored material which is approx1mately .5 to 1.
The top of the pile will be at a final elevation of 1,213 feet,
which is 70 feet above the surrounding topography. Slte
reclamation will commence immediately after the Type II
stockpile reaches final grade; therefore, the grading
configuration shown in Figure No. 4-27 will exist for only a
short period of time.

4.7.3.3 Construction and Operation

4.7.3.3.1 Introduction

This section opens with a discussion of the construction
schedule, followed by a discussion of construction materials and
balances required to bring the project into production.
Temporary facilities needed during initial construction and
clearing and grubbing of vegetation are also described. The
remainder of this section focuses on the construction and
operating procedures for the open pit, haul road, crusher, ore
stockpiles, topsoil stockpile, Type I and Type II stockpiles.
Some of the more routine actions such as haul road construction,
the crusher, ore stockpiles, and stockpiling of topsoil are
described under the single heading of construction und
operation. The other actions of open pit mining, and the Type I
and Type II stockpiles are each discussed in two subsections.
These are construction, followed by operation.

Construction sequencing, equipment, and techniques will be
optimized during final engineering. Construction of the open
pit and surface facilities do not require new or improved
technology. The necessary craft skills and construction
procedures in the open pit and surface facilities are well
established and readily quantifiable. The construction and
operation plan for the Flambeau Project is described in detail
in the following subsections.
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4.7.3.3.2 Construction Schedule

The construction schedule was prepared to support mine
development and crusher facility installation and sequenced to
assure availability of all environmental protection systems well
in advance of the needed date.

Mobilization in the field is scheduled for April of 1991 with
clearing, grubbing, and earthwork excavation being the first
activities to be commenced. Site preparation with the exception
of the open pit will be completed in 1991. Figure No. 4-4 shows
the Flambeau construction schedule in column format. A mifre
detailed schedule which includes engineering activities is shown

on Figure No. 4-5.

4.7.3.3.3 Construction Materials and Balances

Most of the earth and soil material needed for construction will
be generated during preproduction stripping of the open pit and
site preparation of surface facilities. However, approximately
128,000 cubic yards of construction materials may need to be
purchased from off-site sources. The nature and volume of these
materials are shown in Table No. 4-6. Most of the imported
material will be crushed gravel (123,560 cubic yards) with minor
amounts of concrete (2,490 cubic yards), asphalt (570 cubic
yards), riprap (500 cubic yards), and clay and bentonite (1,060
cubic yards). :

A summary of earthwork for the mine site, excluding the open pit
is found on Table No. 4-7. The summary shows a balance between
cut and fill requirements. The Type II stockpile and plant
facilities are the two areas requiring the bulk of the cut and
fill work.

4.7.3.3.4 Temporary Facilities

Some temporary structures will be required during initial site
construction activities. These facilities will consist of
construction offices for Flambeau’s and the construction
contractor’s employees. Also, storage and workshop buildings
for the contractor’s equipment, potable water supply, electric
power, and sanitary facilities will be required at the site
until the construction of buildings required for the regular
operations is completed.

A temporary parking area will be located in the general plant
site area for vehicles used by construction personnel.
Temporary areas for the storage of building materials and
equipment will be provided on the site adjacent to structures
under construction.

Fire protection for all temporary construction buildings will be
provided by the water truck stationed on-site and nearby
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TABLE NO.

4-6

Imported Materials

Crushed Rock Asphalt Concrete Clay
Area (cu.yd.) (cu.yd.) (cu.yd.) (cu.yd)
Spur line ballast 14,930 e
Roads and parking 570
Riprap 500
Concrete 2,490
Access road 1,255
Parking lot 725
Slurry Wall (clay) 990
Slurry Wall (bentonite) 70
Granular material Type II
Phase 1 37,700
Phase 2 25,700
Cr. Ore Loadout Area 6,900
Haul roads 19,510
Shipping ore stockpile 5,800
Crusher 600
Magazine 3,940
Maintenance/wastewater
treatment plant yard 6,500
TOTALS 124,060 570 2,490 1,060
GRAND TOTAL (cu.yd.) 128,180
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TABLE 4-7

Earthwork Summary

Cut Fill

Location (cu. yd.) (cu. yd.)

Plant area 76,350 @%,700

Railroad spur in fenced area 33,350 10,800

Railroad spur east of STH 27 1,850 12,550
Type II stockpile

Phase 1 129,800 63,300

Phase 2 24,050 78,400

Type I stockpile and settling ponds 17,700 65,150

Access road 1,050 9,400

Visitor parking 0 1,050

TOTALS 284,150 284,350
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municipal fire fighting system if needed. 1In addition, hand-
operated fire extinguishers will be strategically located.
Construction water will be provided by an existing on-site well.
It is proposed that a new well located to the southeast of the
plant site will be the primary potable water supply during the
mine operating period.

Temporary on-site power will be furnished from the existing
utility company or by use of on-site generators until the
planned power substation is completed. %

Chemical toilets for construction personnel will be provided on-
site, and wastewater disposed off-site by a contractor. When
the sanitary disposal system is completed, sanitary wastes will
be disposed at this facility. The use of chemical toilets will
continue throughout the construction period because some work
locations will not be conveniently located near the permanent
washroom facilities.

Temporary fences within the construction site will be installed
by Flambeau or the contractor for protection of equipment,
supplies, and those trees which will act as screens during the
mining operation.

4.7.3.3.5 Clearing and Grubbing of Vegetation

Clearing and grubbing of the access road from STH 27, the
topsoil stockpile, the hydric soil stockpile, and the Type I
stockpile and settling ponds will be the first construction
activities undertaken at the site. Clearing and grubbing for
other site facilities such as roadways, Type II stockpile, open
pit site, plant facilities area, and the railroad right-of-way
will be conducted as the overall construction process proceeds.
All clearing and grubbing activities will be preceded by or
accomplished concurrently with the implementation of temporary
erosion and runoff control practices.

During the clearing process, marketable trees will be salvaged
and sold. Other trees will be chipped, with the chips saved for
future soil stabilization use. Flambeau prefers to salvage wood
from site grubbing operations as much as possible to minimize
burning and to provide mulch materials. At this time, it is
unknown how much usable chipped wood can be salvaged. It is
anticipated that whenever, and wherever, wood chips can be
salvaged during grubbing, they will be accumulated as close to
the grubbing site as possible, outside of project facility areas
and drainageways. Several small, accessible piles of wood chips
will, therefore, be accumulated during clearing of the site for
ultimate use during operations or during reclamation.

Remaining trees, wood, and brush will be burned on-site in areas
designated for these activities. The areas shall be
sufficiently removed from other vegetation so as to minimize the
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possibility of the spread of fire. As per Wis. Admin. Code NR
429.04 (1) (i), burning of such material is an acceptable

practice.

4.7.3.3.6 Open Pit Construction and Operations

Section 4.7.3.3.6 discusses the construction and operation of
the proposed open pit. As used here, construction of the open
pit refers to the construction of the proposed slurry wall,
placement of the planned flood control dike, and preprodugtion
stripping. It should also be noted that the constructionYf the
open pit is not a stand-alone process, but requires close
coordination with construction of various ancillary facilities.
For instance, open pit construction cannot commence until the
Type I settling pond facility is in place. At that time, the
open pit dewatering system can be installed, groundwater
directed to the newly emplaced settling ponds, and open pit
stripping initiated. Likewise, the Type II stockpile surge pond
and wastewater treatment plant need to be complete and
operational before sulfide mineralization is exposed and removed
from the open pit. The construction and timing of the
facilities that support the open pit are described in later

sections.

Operation of the open pit as used in this report refers to the
period in which ore and waste rock are removed from the pit.
This period commences at the end of preproduction stripping and
terminates when final pit limits are achieved. The backfilling
portion of reclamation commences at the end of mining. Mining
and operation of the pit are used synonymously in this section
of the application.

Slurry Wall

The slurry wall will be constructed at the west end of the open
pit and across the intermittent Stream B channel. Site
preparation will entail the removal of trees, shrubs and
vegetation, and grubbing of roots. Topsoil will be trucked to
the stockpile located near STH 27. The site will be cleared
wide enough to allow backhoe and truck equipment easy access.

As part of the clearing process, a site corridor will be
established with the western limit placed to minimize
disturbance of existing vegetation. All construction activities
will take place east of that line. The corridor will be graded
to provide a slightly sloping (two percent to four percent) work
area with all drainage being directed toward the pit area. From
within the pit, this water will be collected in temporary
dewatering sumps and pumped to the settling ponds. A low berm
will be established along the corridor edge next to the river to
prevent any drainage from migrating in that direction.

The four-foot wide slurry wall will be constructed for a length
of approximately 400 feet using a backhoe. The backhoe will
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excavate to the bedrock contact and will remove enough of the
weathered bedrock surface to establish a solid keyed contact
along with the trench bottom. The depth to bedrock on the south
end of the wall is approximately 12 feet, and deepens to the
north to a maximum depth of about 46 feet. At the far north end
of the slurry wall the bedrock rises to approximately 16 feet
from the surface. The total volume of the trench is
approximately 1,600 cubic yards. Some of the excavated material
will be used for the flood control dike, some for the slurry
wall construction itself, and the rest hauled to the Type I
stockpile area. Figure Nos. 4-7 and 4.8 show the slurry wall
design in plan and section during construction. Figure No. 4-49
is a sketch showing details of the slurry wall construction

process.

During trench excavation, a mixture of five percent bentonite
and 95 percent water will be mixed in a mixer located within the
site corridor and pumped into the trench as material is
excavated. Water will be obtained from the Flambeau River or
the open pit. No water storage pond or slurry mixing/storage
pond will be required. This mixture of five percent bentonite
acts as a form of "drilling mud" and effectively keeps the
trench from caving-in during excavation. The excavated material
will be placed on the work pad east of the trench for removal to
the Type I stockpile or for re-use as backfill in the finished
slurry wall. Drainage will be directed away from the river and

into the pit.

As soon as the trench has been excavated to bedrock and is of
sufficient length, backfilling will commence. Backfill material
will consist of a mixture of approximately 30 percent select on-
site material, 67 percent imported clay and 3 percent bentonite.
On-site material used in the backfill can be any gravelly sand
or till free of material greater than 3.0 inches in diameter.
Imported clay will be obtained from a local source with
approximately 50 percent of the clay and silt particles passing
200 mesh. The bentonite will be API-13A certified bentonite
from either Wyoming or Montana.

The dry backfill will be spread in a rectangular configuration
within the corridor and adjacent to the slurry wall trench. The
width and length of this pile will vary depending on the amount
of the backfill required at the time. The height of the pile
will be one to two feet. The bentonite will be mixed with water
in the mixer and sprayed on the backfill. A bulldozer will use
its tracks to pivot and churn on the pile to mix the backfill to
a consistency having a 4- to 6-inch slump. Quality control
monitoring will be provided by the owner to assure proper mixing
and placement of the backfill. During trench excavation, the
slurry will be mixed on-site and pumped into the trench. As the
trench progresses, some of the excavated till will be returned
to the trench and mixed with the slurry. The mixed backfill
will be placed in the excavated trench at a rate compatible with
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the excavation rate so that the thin slurry supporting the
trench walls does not overflow from the trench. The backfill
material will fall to the bottom of the trench and form an angle
of repose of between 5H:1V to 10H:1V. This process will
continue until the trench has been completely backfilled.
During the final stage of backfilling, slurry from the trench
will overflow to a temporary ditch, and be directed to the
sediment sumps within the pit perimeter. This sump will be
constructed east of the trench and any excess slurry from the
trench will be directed away from the river and into the pit.
Excess slurry collected within this sump will be hauled tao the
Type I stockpile area. L

Upon completion of the slurry wall, approximately 24 inches of
clean till will be placed into the top of the trench.

Flood Control Dike

The flood control dike will be constructed on top of the slurry
(Figure No. 4-8) wall. The dike is required to prevent a 100-
year flood from backing up into intermittent Stream B channel
and into the open pit. Maximum height of the dike will be 48
inches, to a top elevation of 1,097.5 feet or about 24 inches
above the predicted 100-year flood elevation. The dike will be
extended a distance of 30 feet to the north, and about 12 feet
to the south of the stream bed. The top of the dike over the
center line of Stream B will gradually taper down in both
directions to the land surface.

Material for construction of the flood control dike will be
taken from carefully selected materials (not uniform sands or
gravels) excavated from the slurry wall or other project
excavations. The selection and placement of fill material
within the dike will be subject to approval by a Flambeau
representative. The fill for the flood control dike will be
constructed so that the distribution of the materials will be
essentially free from lenses, pockets, streaks, or layers of
materials differing substantially in texture or gradation from
the surrounding material. The fill will be placed in
approximately horizontal lifts extending the entire width of the
embankment. The thickness of each lift will be no more than 12
inches. Each lift will be compacted to 90 percent of its
modified Proctor density (ASTM D1557) with a moisture content
within + 2 percent optimum.

Oonce in place, the dike slope facing the river and the balance
of the disturbed area outside the pit perimeter will be
topsoiled and revegetated with appropriate ground cover.
Erosion and runoff control measures such as temporary diversion
ditches, sediment traps, silt fences and straw bales will be
employed both during and following construction.
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Preproduction Stripping

The preproduction mining plan has been developed in order to
meet the following design and schedule criteria:

Complete preproduction mining within a four-month period.
Figure No. 4-28 illustrates the open pit upon completion of
preproduction.

- Preproduction equipment fleet size should be compatible

with that required for routine mine operations. .%
Excavate as much waste and overburden material required for
site construction as possible from the preproduction pit
area in order to minimize getting this material from off
the project area.

Provide access to the ore so that sufficient ore can be
mined to meet ore shipping required when operation begins.

Haul the sandstone to the Type II stockpile for use as
subbase for the haul road to the crusher.

- Operate the preproduction period on three, eight-hour
shifts per day, seven days per week, in order to achieve
the above tasks.

The topsoil will be removed from the entire open pit area and
hauled to the stockpile for use during and after the mine
operation. The quantity of material scheduled for removal
during the pre-production period is based on developing an ore
exposure such that future waste mining requirements are not
excessive over short-term peaks. The current preproduction
stripping consists of approximately 1,500,000 tons of material
including 2,000 tons of enriched sulfide ore and 38,000 tons of
gossan. The crushing, shipping and wastewater treatment
facilities are scheduled for completion so that when enriched
sulfide ore is exposed, these facilities will be in operation.
If these facilities are not operational, the ore will be
temporarily stockpiled in the pit or on the Type II stockpile.
In either case, sufficient capacity will exist in each facility
to store runoff until the wastewater treatment facility becomes
operational.

Material removed during preproduction will consist of
approximately 563,000 tons of till, 216,000 tons of topsoil,
223,000 tons of sandstone, 225,000 tons of saprolite, 233,000
tons of Type II material, 2,000 tons of ore, and 38,000 tons of
gossan. The till will be hauled to the Type I stockpile. Most
of the sandstone will be hauled to the Type II stockpile for
select haul road fill purposes. Because of the proximity to the
sulfide zone, approximately 217,000 tons of saprolite will be
included in 233,000 tons of Type II material. Grab samples and
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blast hole drill cuttings will be used to sample material in the
proximity of the deposit in order to determine sulfur content

and destination of the waste materials.

Mining during preproductlon will consist of dozing
unconsolidated materials and ripping and dozing poorly
consolidated materials into piles of suitable height for loading
into haul trucks with hydraulic shovels. It is likely that
blasting will not be required during this period, although some
cherty zones could be encountered toward the end of
prestrlpplng If these zones are encountered, some minor;
blasting would be necessary. Drilling and trenchlng will¥be
required for sampling purposes, particularly when gossan ore is
encountered.

The design slope in the overburden is 36 degrees, which has been
determined to be stable employing limiting equ1llbr1um analyses.
Benching will not be implemented on final walls in this
material. A smooth slope at the 36-degree angle will be
maintained from the ground surface to the Precambrian bedrock
contact with dozers. At the bedrock contact, which varies in
elevation around the pit, a ten-foot flat area will be
maintained as a catch bench. Normal benching will be
implemented below the overburden and bedrock contact.

As the excavation approaches the water table, a series of in-pit
dewatering sumps and trenches will be installed. These water
collection points are designed to intercept overburden
groundwater only and to lower the water table within the
preproduction pit area. This will be accomplished by excavating
a series of narrow trenches parallel to the length of the
deposit using backhoe equipment. Water will drain freely
through the trenches or through lined pipe trenches, in case of
excavation collapse, to several water collection sumps equipped
with pumps. Dewatering will facilitate movement of equipment
during site preparation and remove groundwater away from the
site during preproduction stripping. Water will be pumped to
the settling ponds for clarification before discharge.

Major mining equipment requirements for the preproduction period
consist of:

1 - dozer for ripping poorly consolidated material and for pit
maintenance

1 - hydraulic drill
2 - hydraulic front shovels
5 - haul trucks

1 - dozer for waste storage area maintenance
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1 - road grader for road maintenance and snow removal

1 - water wagon for road maintenance and dust
control

The above equipment list is a reasonable example of the
approximate amounts and kinds of machinery that could be
required to operate an open pit mine at the proposed tonnage
rates. However, it is possible that the type and amount of
equipment could change depending upon what equipment is
available at the time permlts are granted and who conduct® the
mining i.e., Flambeau or a mining contractor. These conditions
are true for both preproduction stripping and mining.

Mining Operating Schedule

Mining is expected to achieve full production by the end of
1991 and will be concluded approximately six years later during
the early part of 1997. During this period of operation, the
project will produce ore at an annual rate of approximately
320,000 tons, except for the start-up year when the annual
production rate will be approximately 240,000 tons. Figure Nos.
4-29 through 4-37 illustrate the sequence of open pit
development from the end of the first quarter, year one to end
of third quarter, year six, final pit design.

In accordance with the Local Agreement, blasting, crushing, and
rail shipping operations will be conducted during daylight
hours, Monday through Saturday only. As per the Agreement, all
other mining operations are allowable during three eight-hour
shifts, 365 days per year as necessary to meet production
requirements. However, mining is currently planned to occur
during a one-shift-per-day, five-day-per-week operation.

Open Pit Operations

After the preproduction period, mining operations will initially
consist of mining ore and waste from Phase I and stripping waste
from Phase II. The Phase II waste stripping rate is defined by
the requirement that Phase II ore must be exposed by the time
Phase I ore is exhausted. Based on an annual ore production
rate of 320,000 dry tons, the mine life is five years and eight
months. Open pit operation is defined as that period beginning
after preproduction and before backfilling. Operating on a one-
shift-per-day, five-days-per-week basis over 250 days per year
requires an average daily total material movement of 7,200 tons
(1,280 tons ore plus 5,920 tons waste) for the first 3.5 years.
After that time, total material requirements gradually decline
to 6,400 tpd from the balance of the third year and all of year
four, to an average of 3,450 tpd in year five, and an average of
2,150 tpd during the last year.
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Because shipping costs for transporting ore to a processing
facility are expensive, a primary objective in mining the
deposit will be to minimize the dilution of ore with sub-
economic material. Achieving this objective will require the
use of selective mining methods, which necessitate the use of
relatively small mining equipment. Two equipment items, the
hydraulic drills and the hydraulic shovels, have been selected
because of their applicability to selective mining. The
hydraulic drills are suitable for drilling inclined blast holes
and for drilling horizontal holes for grade control. The
hydraulic shovels are well suited for selective digging and for
a fast cycle time. Additional equipment will consist of Haul
trucks, a dozer for ripping and pit maintenance, a dozer for
leveling the Type II stockpile area and for road malntenance, a
road grader for road and dump maintenance, a water wagon for
road maintenance and dust control, a rubber-tired front end
loader for shovel backup and road maintenance and a dump truck
for general maintenance. Estimated equipment requirements by
year are summarized as follows:

PP Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr 6%

Dozer 1 1 1 1 1 1 1
Hydraulic drill 1 2 2 2 2 2 2
Hydraulic shovels 2 2 2 2 2 2 2
Haul trucks 5 6 6 7 7 6 3
Loader 0 1 1 1 1 1 1
Dozer 1 1 1 1 1 1 1
Grader 1 1 1 1 1 1 1
Water wagon 1 1 1 1 1 1 1
Dump truck 0 1 1 1 1 1 1

*For first three quarters. Backfilling begins at end of third
quarter. Required equipment for backfilling is not shown here.

Mining operations for any ore bench will begin with a dropcut in
the hanging wall portion of the pit. Upon reaching grade, a
flat area of sufficient width for a truck to access the ramp and
for the development of a waste mining face will be left. The
dropcut will continue down, and a water collection sump will be
established below the grade of the bench under development.
Sumps will normally be from ten to 15 feet deep. Pumps will be
barge-mounted as shown in Figure No. 4-9. Water from the sump
will be directed to the wastewater treatment plant. Waste
mining will progress from the flat area at the toe of the ramp
in a southeast direction to the deposit. Waste will be
carefully peeled off the sharp north ore-waste contact and the
waste mining will be turned to follow this contact both to the
northeast and to the southwest. Ore mining will follow behind
the hanging wall waste mining in both directions. After the ore
is removed, the footwall waste or south side of the deposit will
be mined to design pit limits.
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When the major portion of ore from Phase I has been mined,
mining in Phase II will begin. As in the preproduction period,
the till, sandstone, and saprolite material in the Phase II area
will be ripped with the large dozer and pushed into piles of
sufficient height to be efficiently mined with the hydraulic
shovels. The volumes of each of these materials of Type I and
II waste rock are shon in Table No. 4-2.

Drilling and blasting will probably be required in the sulfide
ore and ripping with drilling and blasting in Type I and Type II
waste rock. In order to minimize dilution, the ore and adjacent
waste rock will be mined in ten-foot benches. Waste rock will
be mined toward the north contact of the deposit and will be
excavated before the ore is blasted. Since the hanging wall
waste ore contact is generally quite sharp, considerable care
must be taken in positioning the last row of waste holes so as
not to overmine or undermine the waste.

To take advantage of the naturally occurring planes of
schistosity, inclined blast holes will be drilled parallel to
the schistosity, which dip at approximately 71 degrees, with a
range of 49 to 88 degrees. Inclined holes, oriented parallel to
the steeply dipping mineralization, will be used in waste at the
hanging wall ore contact to aid in peeling the waste off the
ore. Inclined holes will also be used inside the ore zone to
minimize the inclusion of internal waste. Four-inch diameter
blast holes will be used in ore drilling to ensure that there is
sufficient powder rise to properly fragment the rock for
efficient loading by the shovels.

Waste material not adjacent to the ore zone will be mined in 20-
foot benches. The increased bench height will allow the use of
a larger hole diameter and a wider drilling pattern. Vertical
holes will be used for most of the waste drilling. 1In order to
minimize damage to final pit walls and to assure the integrity
of the catch benches, carefully controlled blasting techniques
will be used. This will include a tighter hole spacing in the
final row of holes, lighter charging, and single-hole-per delay
detonation.

The test blasting program described in section 4.7.3.2.1 will be
used to define the best combination of hole diameter, burden
spacing, and powder factor that will yield the best
fragmentation and ore/waste separation. Hydraulic drills have
been selected in order to cover the potentially wide range of
drilling requirements. These units are capable of drilling
holes at nearly any orientation, have a high penetration rate
and are significantly quieter than equivalent pneumatic drills.

Prior to open pit blasting, the pit foreman and powder crew will
patrol the mine site to determine that it is safe and secured.
These employees will be equipped with two-way radios to report
back to the blasting foreman that the blast can proceed. A
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siren will be sounded immediately before detonation to alert
people in the vicinity of the pending blast. Blasting will
commence in the west end of the pit, near the Flambeau River.
As an extra precaution, flagmen will be stationed on the river
bank for initial blasting required in the west end of the open
pit. Likely sites would be where the Section 9 south boundary
line intersects the east bank and north of intermittent Stream
A, near a Flambeau home. These patrol station distances are
approximately 600 and 1,300 feet south and north of the pit
perimeter, respectively. Six hundred feet south of the pit
should be of sufficient distance from the blast since bla%}ing
will be directed in a northwest direction. b

The first blasting will probably occur in ore in the 1080 bench,
which is the first full bench below original surface topography.
The steep dip of the ore and host rocks to the northwest will
tend to direct any fly rock in that direction and away from

STH 27. Precautions will also be taken on the Flambeau River
when blasting in the extreme west end of the pit. As an extra
safety precaution, under certain circumstances, traffic may be
halted on the highway during blasting.

Grade control will consist of detailed mapping, trenching and
drill hole sampling. The mapping will entail keeping a detailed
record of geologic data on each bench by mapping the mining face
and final wall. These records will be projected to the bench
below in order to supplement data available from delineation
diamond core drilling for ore and waste blast hole location
planning. In addition, sources of water inflow, flow rates, and
records of structural data will be continuously compiled and
assessed to assist in pit wall slope design.

Trenching or channel sampling will be required in certain areas
of the deposit, particularly in the footwall and gossan.
Trenching will be conducted by lowering a ripper tooth into the
deposit and producing a shallow trench at right angles to the
mineralization. In areas containing elevated levels of chert
mineralization, other measures such as masonry saws may have to
be considered. Trenching will be done in the softer footwall
rock to supplement data from blast hole drilling.

Vertical or inclined blast hole samples will not be
representative of the material in the blast due to the steeply
dipping nature of the ore. To provide more reliable samples,
hydraulic drills will be used to drill horizontal holes at the
mid-bench elevation. These holes will be oriented perpendicular
to the strike of the ore, will be drilled from the hanging wall
side, and will be sampled on five-foot intervals. These
horizontal holes will be blocked to reduce the potential for air
blasts and premature energy dissipation.

Waste drill holes will be sampled and analyzed for sulfur in
order to classify the material as either Type I or Type II for
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correct surface storage. Much of the upper portions of Type I
and Type II waste material can be ripped and dozed into piles
for haulage to the surface storage areas. Drilling and blasting
of waste rock material will commence when the waste rock becomes
unrippable. Segregation of the Type I and Type II waste
materials will be conducted on a visual basis, backed up by
blast hole drilling and grab samples for sulfide analyses.

The mine geologist or lead sampler will be responsible for
making the determination whether the waste rock is Type I or
Type II. There are several criteria that will be employed insy,
making the visual inspection of the waste rock. Fortunately,
pyrite mineralization at Flambeau is extremely easy to recognize

based upon:
Shape, which is usually cubic;
. Luster, which is generally metallic (shiny); and

Color, which is brassy. Also, oxidized non-sulfide bearing
rock is brown in color whereas sulfide bearing rock is
usually gray.

Geologists, by training, are able to visually estimate various
mineral percentages when examining rock samples. This is a
normal and routine part of conducting mineral exploration and
mine geology investigations. There are two ways to assist and
verify visual estimates which are:

Comparison charts to assist the geologist in making a visual
estimate; and

- Analytical procedures for verification.

There are several government and geologic society comparison
charts published to assist the geologist with the visual
estimation process. One such chart is available from the
American Geological Institute. This chart, or others will be
used during detailed pit mapping during which time the waste
rock will be classified into Type I and Type II material.

Criteria for determining when and how many sulfur analyses will
be required depend upon what mining equipment is being employed
to break-up waste rock. Waste rock will be broken by using
bulldozers having a single tooth ripper or by drilling and
blasting.

Directing the ripped waste rock to the correct surface storage
pile will be determined by detailed geologic mapping, visual
estimation and grab sampling. The amount of grab sampling will
be reduced from several samples per day to an infrequent basis
as the geologist gains experience and confidence in
distinguishing Type I and Type II material. In general, there
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will be little difficulty recognlzlng the two waste rock types.
Sulfur analysis from grab samples will be required in the
gradatlonal contact zones between Type I and Type II material,
in zones of questlon, and in areas of complex interfingering of
sulfide and non-sulfide bearing rock.

Waste rock drill holes will be sampled and analyzed for sulfur
on a regular basis in order to classify the material as either
Type I or Type II. Random grab samples of ripped or blasted
rock will be taken to either assist in making the correct,
classification or verifying estimates before the rock is §}
and transported to the surface.

Blasted material will be flagged in the field to provide the
loading equipment operator with the material classification.
Flagging consists of outlining the block of material with
colored ribbons tied to stakes to denote material type. The
color of the ribbons would denote the material classification as
per the following example:

Color Material Classification

Red - Ore

Blue - Type I waste

Green - Type II waste

Yellow - Saprolite to be placed in the Type I
stockpile

This method allows the loading equipment operator to readily
distinguish material types when loading trucks for hauling the
material to the appropriate disposal location.

Blasted material will be loaded by hydraulic front shovels.
These units are well suited to selective mining because of their
superior break-out force and fast cycle time.

The ore will be truck hauled to the crusher and dumped onto the
vibrating grizzly. Oversized ore blocks will be reduced by a
rockbreaker. A temporary coarse ore storage area will be
constructed next to the crusher for emergency use during crusher
downtime.

Waste material will be truck hauled to either the Type I or the
Type II stockpiles, depending on sulfur content. Type II waste
will be dumped on the operating surface of the dump and a dozer
will then spread the material over the bedded liner. Rock types
will be segregated in both stockpiles so that they may be

backfilled in the required sequence at the end of the mine life.

In order to assess the wall stability in the vicinity of the
river pillar, mining of the last 100 to 200 horizontal feet of
the west end of any given bench will be deferred for a short
time. It is anticipated that this last increment of a bench can
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be deferred for one to two months without unduly hindering mine
development. This time frame is judged adequate to map in
detail the mined-out benches in the river pillar area for
geotechnical and hydrologic investigations and evaluation of
this data. Mining will be continued when these investigations
confirm that the river rock structure provides for safe

operation.

Dust control will be provided by a 4,000-gallon water truck
cycling as necessary over the haul roads and stockpile areas.

4.7.3.3.7 Haul Road EA

A gravel surface haul road will be constructed f;om the open pit
entrance to the Type I and Type II stockpiles (Figure No. 4-1).
Construction of the haul road from the open pit to the entrance
of the Type I and Type II stockpiles will use a combination of
on-site and imported materials. The type and volume of these
materials was presented in Table Nos. 4-6 and 4-7. Construction
of the road within the perimeter berms of the two stockpiles
will be accomplished using open pit materials designated for the
specific location.

An extension of the haul road will connect the open pit and
crusher area to the equipment fueling and maintenance areas.

The haul road northwest of the Type II stockpile will be lined
for a distance of approximately 1,250 feet to the crusher
turnoff. The site will be graded and prepared to receive twelve
inches of selected open pit till and compacted to 90 percent of
its maximum modified Proctor density (ASTM D 1557). The 60-mil
HDPE liner will be laid on the compacted till and the liner
joints carefully welded and inspected. The liner will be placed
up and onto a berm constructed on the outside edge of the haul
road as shown on Figure No. 4-21. The road bed will be built up
using an 18-inch layer of granular drainage material, followed
by sandstone and till materials up to thicknesses of
approximately 30 feet. 1In this position the haul road will be
constructed to have optimum grade out of the pit.

The sandstone and till used to construct that portion of the
haul road lying within the perimeter of the Type II stockpile is
classified as a Type I waste material. It will be placed on the
Type II stockpile only to provide a base for the haul road
leading to the crusher area. The sandstone and till are
scheduled to be placed on the Type II stockpile during the 30-
day period preceding the start-up and operation of the waste
water treatment facilities. Runoff from the sandstone will
either be held within the lined area of the Type II pile for
subsequent treatment through the wastewater treatment system or,
pumped to the settling ponds if no Type II material has yet been
placed in the stockpile area.
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The width of the haul road will be approximately 60 feet. The
road will be carefully crowned and drained so that stormwater
runoff is directed into the open pit. An aggregate base of up
to a maximum of 54 inches will be placed and compacted to
specified engineering standards. The road grade will generally
range between four to eight percent with a maximum grade of ten

percent.

Construction methods employed in building the haul road will be
similar to those used in construction of the mining facilities
access road, as described in section 4.7.4.1 of this
application. A safety berm will be installed as requlrediby
mine safety regulations.

Haul trucks operating out of the open pit will transport ore
from the pit to the crusher located on the southwest corner of
the Type II stockpile. Based on normal mine operations,
approximately 220 round trips will be made daily on the ore haul
road either to or from the crushing facility or the stockpiles.
Additional traffic will consist of other operations vehicles for
maintenance, supervision, and transporting of employees to
mining equipment. The slopes, contours and general condition of
the ore haul road will be maintained to ensure a safe operating
condition. Watering will be done as required to control the
dust generated by the traffic on the ore haul road.

4.7.3.3.8 Crusher

The crushing facilities as shown on Figure No. 4-12 is located
at the southwest edge of the Type II stockpile. The
construction of the crushing facilities will consist of a
foundation base mat and retaining wall with a wingwall extension
on each side and a 60-mil HDPE underliner. Steel erection and
equipment installation will commence after the retaining wall
has been constructed.

Upon completion of the retaining wall, berm construction, and
site preparation in the Type II stockpile area, a 60-mil HDPE
liner will be installed as an underliner for the Type II
stockpile. The HDPE liner will be tied into and sealed up
against the back side of the retaining wall. In this fashion,
precipitation infiltration at the crusher truck dump and haul
road will be collected onto the Type II liner and directed to
the wastewater treatment plant. Select fill (sandstone and till
from the pit) will be placed along the Type II stockpile side of
the retaining wall to an elevation of approximately 1,186 feet
as shown on Figure No. 4-12. Approximately 3,940 cubic yards of
crushed gravel will then be placed on the select fill to
complete the construction of the haul road and turn-around area
on the northeast side of the crusher area.

A coarse ore stockpile area will be located on a broad flat area
northeast of the crusher (Figure No. 4-7). This area, which
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will be underlain by a 60-mil HDPE liner, has sufficient
capacity to store several thousands of tons of coarse ore
without impeding truck flow to and from the crusher feeder

hopper.

The crusher will be operated during daylight hours five to six
days per week. Because it has a design capacity of 280 tons per
hour, it will only be necessary to operate the crusher 68
percent of the time in order to crush approximately 6,100 tons
per week of ore. A crusher operator will be on duty to ensure a
smooth flow of coarse ore feed from the hopper to the crugper

In addition, the operator will be responsible for activating the
water sprays located at the crusher and conveyor belt dlscharge
as required to suppress dust. Occasionally, an oversized piece
of ore will require the operator to use the hydraulic rock
breaker to reduce the ore to a manageable size for crushing.

If the crushing system should need major repairs requiring a
prolonged shutdown, mining could continue at its normal
production rate by stockpiling the ore in the flat area on the
Type II stockpile immediately adjacent to the crusher. When
repairs are completed, this ore would be reclaimed by a front-
end loader at a rate compatible with the crushing system

capacity.
Crushed Ore Ioadout Area

Crushed ore will be removed from the crusher and transported by
a discharge conveyor belt to a conical-shaped crushed ore
stockpile. A small 100-foot diameter stockpile will be located
within the crushed ore loadout area. The crushed ore loadout
area will be lined with a 60-mil HDPE liner extending three
feet under the toe of slope of the haul road fill and the

Type II stockpile berm adjacent to the pad. The liner will be
placed over a one-foot thick recompacted base of on-site till.
The recompacted base will be constructed to 90 percent of its
maximum modified Proctor density (ASTM D 1557). Subsequent
construction of the loadout area will be as follows. A 24-inch
thick layer of clean sand will be placed over the 60-mil HDPE
liner. The clean sand will then be covered with 18 inches of
select gravel material from the open pit. This gravel will be
dressed with 12 inches of crushed gravel. The lined stockpile
and loadout area will be sloped and contoured to channel runoff
to the lined runoff pond (Figure No. 4-12). The loadout area
will require approximately 2,170 cubic yards of off-site crushed
gravel.

The rail sidings that extend into the loadout area will be
constructed on a reinforced concrete pad, with ties supporting
the rails and concrete fill between rails to establish a smooth
crossing which will allow controlled migration of runoff water
to the runoff pond. A plan view of the rail car loading area is
shown on Figure No. 4-12. Detailed sections are shown on Figure
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No. 4-23. A profile showing the Type II stockpile, crusher and
crushed ore load out area is contained on Figure No. 4-62.

An average of ten to 12 railroad cars per day will require
loading by a front end loader. Due to the high density of the
sulfide ore, the railcars will be approximately half full
volume-wise when receiving their full weight load commitment.

4.7.3.3.9 Stockpiles-General

Four primary material stockpiles will be in use throughout the
life of the mining operation. These are the eight-acre tdpsoil
stockpile; the 40-acre Type I material stockpile; the 27-acre
lined Type II material stockpile; and temporary pre- and post-
crusher stockpile in the loadout area. In addition, a small
hydric soil stockpile will be developed in the remnant of
Wetland No. 2. A discussion of this stockpile and the
management of wetland soils is contained in Section 5.11 of this
report. A discussion of the pre- and post-crusher stockpiles
was presented above. The construction and operation of the
remaining three stockpile sites is discussed below.

Waste material to be removed and stockpiled during operations
will be designated for storage in one of the stockpile areas.
Visual observation or analytical testing of material from the
open pit will be used to assist in categorizing the various
waste materials.

4.7.3.3.10 Topsoil

At the on-set of site construction activities, the area for the
topsoil stockpile will be cleared, grubbed, and graded to
establish drainage. The stockpile will be constructed in two
phases. Phase I will be constructed during initial construction
activities and will receive soil from the entire open pit, the
west half of Type II stockpile, the base of the Type I
stockpile, and from the plant facility and ancillary sites.
Phase II will be constructed during year three when Phase II of
the Type II stockpile is constructed.

Topsoil will be removed, handled and stockpiled northeast of the
open pit. Equipment used to handle the topsoil will stockpile
the material with a minimum amount of traffic activity upon the
pile to minimize soil compaction. Final slopes and grades will
be established using the track mounted dozers or backhoes to
minimize ground pressure and compaction.

The entire topsoil stockpile will be reseeded and revegetated
with a grass seed mix native to the area after the pile reaches
its final design grade. The slopes will be slightly furrowed
perpendicular to the slope to resist erosion and enhance
revegetation. Silt fences and straw will be used to prevent
erosion both during construction and revegetation. Any
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significant erosion w1ll be immediately repaired and revegetated
with additional erosion control measures implemented in the

affected areas.

Construction of the visitor’s observation area will first
consist of grading for the visitor’s parking area (Figure

No. 4-14). This area will have the capacity to park up to 20
cars and one bus. The parking area will be constructed of
crushed stone placed on a subbase of sand and gravels. Access
to the parking area will be off STH 27. The access will be
constructed according to appropriate Wisconsin Departmentsof
Transportation (WDOT) codes and regulations.

The observation area will be constructed at the top of the
topsoil stockpile at elevation 1,190.0 feet. Access to the area
will be provided by a trail extendlng from the visitor’s parking
area. The visitors observation platform will be a small, skid
mounted structure and will not require a foundation or a
compacted base. The trail and observation area will be secured
by fencing. A locked gate will be installed at the entrance.
Visiting hours will be from 9:00 a.m. to 4:00 p.m. all week long
during the winter, and 9:00 a.m. to 9:00 p.m. during the summer
season, with the exception that the area would be closed during

blasting.
4.7.3.3.11 Type I Stockpile and Settling Ponds

Construction

The Type I stockpile (Figure No. 4-14) will cover 40 acres, and
is located on the north side of the open pit. This stockpile
will segregate and store overburden, sandstone, and Type I waste
rock and saprolite. Associated with the stockpile will be the
construction of two settling ponds to be used to clarify runoff
from the Type I stockpile prior to discharge to the Flambeau
River.

Construction of the two settling ponds will consist of
excavating the ponds to grade. Overexcavation of subsoils is
not planned. The excavation process will be followed by the
placement of a 16-inch diameter corrugated metal pipe (CMP)
outlet conduit connecting the ponds to the discharge drainage
swale located to the southwest. This conduit will be connected
on the upstream end to a 36-inch vertical inlet structure in
each of the two ponds. Each inlet structure will have slide
gates to allow draining of the ponds after an appropriate
settling period. The conduit will be fitted with anti-seep
collars at strategic locations to minimize the chance of piping.
After the conduit is in place, the settling pond berms and
spillways will be constructed. On-site till material, placed
and compacted in shallow lifts, will be used for this purpose.
After the berms are constructed, they will be bladed, mulched
and the area seeded. At the time the discharge conduit and
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vertical inlet structures are being placed, a 30-inch diameter
CMP inlet conduit will be placed in the northeast corner of the
first settling pond. The conduit will transfer runoff from the
internal Type I drainage system to the settling ponds.

The final construction activity associated with the settling
ponds relates to the drainage swales from the ponds to the
Flambeau River and to Wetland No. 1. The swales (Figure Nos.
4-7 and 4-20) will be constructed to design grades and topsoiled
and seeded. At the time the swales are constructed, the
diversion structure used to divert runoff to Wetland No. 1, or
the Flambeau River will be constructed. The discharge poiht at
the Flambeau River will be protected with riprap to prevent
erosion. Construction of the swales will be accomplished while
minimizing disturbance to surrounding areas. Details regarding
the construction of this outfall are contained in

section 4.7.4.13 of this application and the Wisconsin State
Statutes Chapter 30 Permit Application for the Flambeau Project.
Further details regarding the design, construction, and
operation of the settling ponds can be found in section 4.7.4.12
of this application and in the FER.

At the on-set of site construction activities, the area for the
Type I stockpile will be cleared and grubbed. Topsoil will be
removed and placed in the topsoil stockpile. Temporary drainage
control consisting of interim berms and swales will be used
during the initial clearing and grubbing operation to channel
drainage and control erosion.

Once clearing and grubbing is completed, the exterior berms will
be constructed to design grades in compacted lifts.
Concurrently, the development of the final drainage control
system will take place. Once the berms are constructed, three
inches of topsoil will be placed on the outward slopes of the
Type I berms. Vegetating will then take place.

Material for construction of the Type I stockpile and settling
pond berms will be obtained from overburden (not uniform sand or
gravel) materials excavated from the open pit. The selection
and placement of the material will be subject to approval by a
Flambeau representative. The berms will be constructed so that
the distribution of materials will be essentially free from
lenses, pockets, streaks or layers of material differing
substantially in texture or gradation from the surrounding
material. The fill will be placed in approximately horizontal
lifts extending the entire width of the embankment. The
thickness of each lift will be no more than 12 inches. Each
lift will be compacted to 90 percent of its modified Proctor
density (ASTM D1557) with a moisture content within + 2 percent
optimumn.
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Operation

Till, sandstone, and Type I saprolite and waste rock will be
hauled by truck to the Type I stockplle area. During mining
operations, hauling will be done during one eight-hour shift.
However, during preproduction, hauling will take place during
three eight-hour shifts. Material delivered to the stockpile
will be dumped and spread by dozer in shallow lifts. Some
compactlon of the material will take place as a result of
operatlng equipment. During the operation of the Type I
stockpile, a dozer or front end loader will be used to asgist in
grading loads and to provide a flat stable working area. A
water truck will be used to control dust. The sequencing of
material placement is discussed in section 4.7.3.2.8 of this
application.

The sequence of construction of the Type I stockpile will result
in substantial volumes of the till, sandstone and saprolite
being in place by the end of the third year of operation. Those
portions of the stockpiled till, sandstone and saprolite
outboard slopes that are at grade after three years of operation
will be seeded. The seeding procedure specified in

section 4.8.4 will be used for this application.

Certification Plan

The certification plan for the Type I stockpile and settling
ponds will consist of the collection of survey data to define
site base grades and berm and drainage system construction.
Survey data will also be collected to define the top of the
"till blanket" following its construction.

Following the removal of topsoil and prior to the placement of
the "till blanket", the base grade of the Type I stockpile will
be mapped by a soils geologist. The purpose of the survey will
be to qualitatively map the subsoils in the Type I stockpile
area.

The data collected from the above work will be used to prepare
drawings showing site base grades, top of till and a drawing
illustrating the types of subsoils in the Type I stockpile area.

In addition to the above, photographs of the construction as it
progresses will be taken. Photographs will also be taken by the
geologist to provide visual reference material regarding
subsoils composition.

The field data, drawings and photographs will be maintained by
Flambeau in archives for future reference purposes. Included in
the archived files will be an opinion by a registered
professional engineer as to whether the site was constructed in
substantial conformance with the plan.
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4.7.3.3.12 Type II Stockpile

Construction and Development Timetable

The Type II waste stockpile will be used as a temporary storage
for approximately 2.2 million cubic yards of waste material.

The total site life from initial development to final
reclamation will be approximately seven years. The stockpile
area will be developed in two phases to minimize the amount of
water to be handled and treated. Phase I will consist of, the
development of the west portion of the stockpile which comtains
the ore haul road as shown on Figure No. 4-18. Phase II
construction will begin in the latter part of year two, with the
area operational by the end of that year. Phase I is designed
to store approximately 1,100,000 cubic yards of Type II
material. Phase II will store an additional 1,100,000 cubic
yards. During the initial filling within the stockpile,
sandstone from the open pit will be placed along the west and
northwest perimeter to provide a base for the main haul road and
crusher turn-around area.

Initial site preparation for Phase I will include topsoil
stripping and the construction of the ore haul road, drainage
swales, surge pond, perimeter berms, subbase grade excavation,
liner and collection system placement. The construction of the
ore haul road and surge pond are addressed in other areas of
this application. A discussion of the construction of the
remaining Type II stockpile features is presented below.

Construction will commence with clearing, grubbing, and
stripping of topsoil within the area required for Phase I
construction. Removed topsoil will be stockpiled in the areas
designated in Figure No. 4-1. Preparation of the Phase I
subbase area as shown on Figure No. 4-18 will follow. Material
excavated during this process will be used for fill where needed
and for berm construction. The grain size incorporated into the
fill for berm construction and the subbase for the Type II
stockpile shall not exceed six inches. The prepared subgrade in
contact with the membrane liner shall be free of rocks, stones,
sticks, sharp objects and debris. The fill shall be constructed
so that the distribution of materials will essentially be
homogeneous and free from lenses, pockets, streaks or layers of
material differing substantially in texture or gradation from
the surrounding material. No fill shall be placed upon a frozen
surface, nor shall snow, ice or frozen material be incorporated
into the fill. Soil used for such fill purposes will be placed
in one-foot lifts and compacted to a minimum of 90 percent of
its maximum modified Proctor density (ASTM D 1557).

An interior phase definition berm separating Phase I and II will
be constructed as shown on Figure No. 4-18. The berm will be

used to contain the placement of Type II material within Phase I
and to prevent runoff from the stockpiled material in the Phase
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I area from coming into contact with noncontact runoff from the
designated Phase II area. Phase I runoff will be directed to
the wastewater treatment plant. Runoff from the Phase II area
will be directed to the existing natural drainage system
surrounding the site. During subbase grade preparation,
temporary drainage control consisting of interim berms and
swales will be used during top5011 stripping, excavatlon, and
berm construction to channel drainage and control erosion.

As berm construction progresses, the exterior drainage system
will be constructed. The north and southwestern portions of
this system will be constructed as the ore haul road, crusher,
and ore loadout areas are constructed. The constructlon of
these facilities was addressed previously. The northeastern and
southern portions of the system will be constructed to channel
noncontact runoff away from the stockpile. The drainage
structure to be constructed as part of Phase I construction will
be the drainage swale to be located on the eastern edge of the
Phase II area. This will be a permanent swale which directs
water to intermittent Stream C. Therefore, it will be vegetated
following contouring activities. At this point in the
construction process, outboard slopes of permanent berms will be

vegetated.

Following completion of the above activities, site till will be
cut and filled to bring the area under the HDPE liner to base
grade. The top one foot of all cut areas will be scarified and
recompacted during the preparation of the base grade.

Flambeau’s representative shall provide visual inspection to
insure that the base grade is free of rocks, stones, sticks,
sharp objects and debris. It is not anticipated that any
screening or processing of base grade material will be
necessary. The soil in both the cut and fill areas will be
compacted to a minimum of 90 percent of its maximum modified
Proctor density (ASTM D 1557). The fill material shall be
dried or moistened uniformly as necessary to bring the moisture
content to + 2 percent of optimum at the time of placement. The
excavation contractor shall furnish and operate the types and
kinds of equipment necessary to compact the fill materials to
the specified density. The compaction equipment shall traverse
the entire surface of each layer of material the number of times
required to accomplish the specified compaction. All areas to
receive the HDPE liner will be graded to provide a smooth, firm
surface on which to place the liner. The ground surface will be .
inspected by Flambeau’s representatives to ensure that the
integrity and function of the liner will be maintained after
placement and loading.

The HDPE liner will be installed on top of the one-foot
recompacted till layer by a reputable contractor experienced in
geomembrane liner construction. This contractor will be
selected once project permits are obtained. After the selection
is made, a detailed QA/QC plan for liner installation will be
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prepared by Flambeau and submitted to the WDNR for review. As
part of the installation of the HDPE liner in Phase I, liner
construction will extend to the eastern limit of the top of the
phase definition berm for future splicing purposes. The liner
on top of this berm will be covered with one foot of on-site
soil to protect it from the elements.

A key trench having dimensions of one foot wide by two feet
deep, as shown on Figure No. 4-15, will be constructed at the
top of the berm to anchor the HDPE liner. The liner edge will
be placed in the trench and turned up approximately one f@Pt.
The trench will then be backfilled. :

As part of HDPE liner and berm construction, the HDPE piping
required to connect the Type II runoff collection system and
leachate collection system (Figure 4-16) to the surge pond will
be installed. The piping will be placed on a one-foot bed of
compacted on-site soil and will be backfilled with on-site
soils. Where the piping is located in the berm, backfill will
be compacted to meet berm compaction specifications.

The construction of the leachate collection system and placement
of the granular blanket will occur as the HDPE liner is placed
in order to minimize traffic on the liner. As part of the HDPE
liner construction process, no trucks will be allowed to travel
over the in-place liner either before or after granular blanket
placement until an additional cover of Type II material has been
placed and spread over the granular blanket. A discussion of
the construction of the leachate collection system and granular
blanket placement follows.

The HDPE liner will be placed in panels. When a sufficient
width of panels has been placed, anchored, and welded, the
installation of the granular blanket and leachate collection
system will begin on the liner that is in place. The granular
blanket will either be screened on-site material or imported
material nominally minus 3/4-inch gradation, having a
permeability of 10~3 or better, and having no more than 5
percent passing 200 mesh. A temporary ramp will be constructed
over the berm to provide access to the liner. Granular blanket
material will be dumped on the ramp, outside the perimeter of
the liner, and dozed by a lightweight dozer onto the liner.
Measurements will be taken to insure that a minimum of a one
foot layer of granular material is placed on the liner. The
granular material will be dozed in a manner that will minimize
any sliding or skidding of the material along the surface of the
liner and insure that equipment does not come into contact with
the liner. Spotters will be used to insure that the material is
placed in accordance with approved procedures and to the proper
thickness.

The initial placement of granular material will be along an
alignment of sufficient width to provide an access corridor for
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the trucks hauling the blanket material. Concurrently, a layer
of gravely sand, obtained from preproduction stripping of the
pit, will be placed over the granular blanket material in the
same manner, i.e., by dozing a two to four foot layer over the
blanket material to support truck traffic and dumping without
damaging the liner or the leachate collection pipes. Truck
traffic will be confined to the corridor areas covered with the

additional layer of gravely sand.

The access corridor will be constructed with several branches
criss-crossing the liner so that the granular blanket matayxial
can be placed throughout the entire lined area 1in a manner that
will optimize the dozing distances. As the granular blanket is
placed, the leachate collection system will be installed ahead
of it with the blanket being used as a cushion for a lightweight
front end loader that will be used to transport and place the
screened and washed filter gravel used to bed the collection
system. The filter gravel will be placed in an 18-inch
thickness around the perforated PVC collection pipes and will
consist of washed 1-1/2x 3/4-inch subangular, non-calcareous
gravel as shown on Figure No. 4-20.

Prior to placement of the initial layer of waste material over
the granular drainage material, the drainage blanket will be
visually inspected to insure that no damage has occurred to the
blanket or the liner. If any damage is detected, the drainage
blanket will be removed from the affected area, repairs made and
the drainage blanket replaced over the repaired area.

The leachate collection system will be installed above the HDPE
liner as detailed on Figure Nos. 4-20 and 4-22. The leachate
collection piping will be 6-inch diameter schedule 80 PVC pipe
with an outside diameter of 6.625 inches and a minimum wall
thickness of 0.432 inches. All of the pipe except the fittings,
the cleanout risers and the leachate collection header extension
will be perforated every five inches with two 1/2-inch diameter
holes separated 120 degrees apart.

The leachate collection header extension will be a solid length
of 6-inch diameter PVC pipe that will penetrate the Phase I
liner on the east side, extend through the berm and will have a
solvent welded cap placed over the end. This extension will
later be connected to the collection header for Phase II of the
Type II stockpile. The perforated pipe will be placed directly
on the surface of the HDPE liner and bedded with 18-inches of 1-
1/2 x 3/4-inch filter gravel on the sides and top. The schedule
80 perforated PVC pipe has sufficient strength to withstand
crushing from both the weight of the stockpiled materials and
the mobile equipment used to place material on the stockpile as
shown by the calculations in Appen:ix H. It therefore will not
be necessary to bed the pipe in a "V-trench" depression. The
perforations will be placed toward the bottom, at 60 degrees
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either side of the vertical axis, to facilitate collection of
the leachate.

Pipe joints and fittings will be solvent welded using a bonding
adhesive in accordance with the PVC manufacturer’s
recommendations. All welded connections will be clean and free
of moisture, dust, dirt and debris of any kind. Flanged
connections will be made up where the PVC collection header
connects to the HDPE leachate discharge structure.

The collection system is designed such that the penetration of
the liner will occur at the point where leachate will be *
transferred from the lined area to the surge pond and where the
collection system header pipe will be installed beyond the phase
definition berm and capped for future extension into the

Phase II area. The leachate discharge structure, Figure

Nos. 4-50, 4-51, 4-52 and 4-53 will be a 48-inch diameter HDPE
pipe with a factory welded one-inch cap on the bottom. The pipe
will have 1/2-inch diameter perforations on 12-inch spacings
both vertically and horizontally. A two foot thick layer of

3- x 1-inch gravel will surround the pipe from top to bottom to
serve as a "French drain". The top of the discharge structure
will extend two feet above the bottom of the inside perimeter
drainage ditch to provide for energy dissipation and act as a
sediment trap for runoff from the Type II pile. Sediments that
accumulate below the top of the outlet structure will be
periodically cleaned out so as to maintain the two foot
clearance.

The 48-inch HDPE inlet structure will have three butt fused six-
inch diameter HDPE tees and one butt fused 36-inch diameter tee
installed at the factory. Each tee will be located on a 90
degree spacing approximately nine-inches above the bottom of the
pipe. The tees will extend approximately twelve inches outside
the outlet structure and each will have a butt fused flange
adapter at the end. Matching flange adaptors will be made up on
the six-inch PVC pipe and the 36-inch discharge pipe so that
these pipes can be connected to the tees by metal back-up
flanges with gaskets. Both the leachate collected from the
liner and the runoff from the stockpile will flow through the
36-inch HDPE discharge pipe from the discharge structure to the
surge pond.

Phase II Construction

Construction activities for Phase II will consist of clearing
and grubbing, removal of topsoil, and the excavation of the
Phase II area to the grades shown on Figure No. 4-24; the
construction of exterior berms to the east and south; the
placement of the recompacted base, HDPE liner, granular blanket,
and leachate collection system. Construction techniques will be
the same as those discussed for Phase I.
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Certification Plan

Documentation of various construction activities will include
the use of field and laboratory verification tests, survey
information and photography. Collected data will be summarized
in report form and maintained by Flambeau in archives for future
reference purposes. The report will address both phases of site
construction. The report will include documentation of berm and
base grade construction; HDPE liner installation; and drainage
blanket and leachate collection system construction. Also to be
included will be an opinion by a registered professional ;
engineer as to whether the site was constructed in substantial
conformance with the Plan of Operation. Procedures to be
followed in completing the documentation efforts are listed
below.

Surveys

Surveys will be performed to document the location of berms and
drainage swales; finished subbase and base grades; and leachate
collection system piping.

Subgrade Soils

The following testing program will be performed on the fill used
to bring the site to base grades and to construct berms.

. One field density test shall be conducted on each one-foot
1ift of fill at 100-foot horizontal intervals. Natural soil
moisture at the time of placement shall also be determined
at these locations.

- Grain size distribution curves shall be conducted on all
fill materials including subgrade soils, at a frequency of
one test per every 1,000 cubic yards of material placed.

. A modified Proctor curve .shall be developed for every 10,000
cubic yards (in-place) of fill placed.

HDPE Liner

The following testing program shall be performed on the HDPE
liner material and installation.

Material testing will be conducted and certified by the
manufacturer for each roll of material and will include:

- Molecular weight of the material quantified using the melt
index (ASTM D 1238).

- Tensile and elongation properties measured in accordance
with ASTM D 638 and must meet manufacturers’ specifications.
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Material thickness tested in accordance with ASTM D 1593,

Environmental stress cracking resistance measured according
to ASTM 1693.

Visual inspection made to insure that liner is free of
pores, pinholes or other detrimental defects.

Field quality control of the HDPE liner placement will be
directed primarily towards the integrity and water tlghtness of

the seams. Testing will include:

Shear testing and peel testlng of seams in accordance with

ASTM D 638 conducted twice during each shift for each
welding machine to determine joint structural integrity.

Vacuum testing of the joint conducted using soap and a
glass-faced suction box. If holes are located, they will be
marked, repaired, and retested.

A visual inspection done by the contractor’s supervisor and
repairs made if necessary.

Photographs taken of the liner construction.

Additional HDPE supply and installation specifications are
contained in Appendix J.

Drainage Layers and Collection Pipe Bedding

The following testing program shall be performed on the material
used for the drainage layers.

For each 2,500 in-place cubic yards of material placed,
samples shall be collected for grain size analysis through
P200 content.

For each 2,500 in-place cubic yards of material placed,
samples shall be collected for laboratory vertical
permeability testing. Samples shall be tested at the
anticipated field density of the material. Moisture content
and density of each sample shall also be determined.

The following testing program shall be performed on the washed
stone used for construction of the drainage collection system.

One sample shall be collected for grain size analysis
through the P200 content for each 1,000 lineal feet of
trench. A minimum of three tests shall be performed.
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Drainage Collection System

The following documentation program shall be performed on the
drainage collection system:

Collection pipe and cleanout riser locations and elevations
will be surveyed and documented.

Photo documentation of the placement of the drainage
collection system, granular fill, and connection of
collection lines to the wastewater treatment surge ‘%

reservoir.

Following construction, all collection lines will be cleaned
using a water jet cleaning system. The cleaning operation
shall be documented in the report.

Operation

Information such as hours of operation, traffic routing, and
personnel are outlined in the other sections of the mine permit

application.

Initial Type II Material Placement

A temporary access road will be constructed using Type II
material from the west side of Phase I for access to the active
fill area. The temporary road will be bedded on the drainage
blanket material and shall be a minimum of four feet thick.
Maximum grade on the road will be ten percent. The road will be
constructed by pushing Type II material from the berm using a
dozer. The dozer will only operate on material pushed in front
of it. A culvert will be placed in the internal drainage swale
so as not to impede internal drainage. An initial four-foot
1lift of Type II waste rock will then be placed over the granular
blanket on the base area to protect the liner and collection
system from damage from haul vehicles and other equipment. The
saprolite material in the Type II pile will be placed at the
extreme northern sector of the pile to limit the area affected
‘by the lower permeability of this material, and thus to promote
maximum drainage and collection.

Leachate Line Cleaning

Leachate collection lines will be jetted following completion of
construction, just prior to the placement of waste material.
Wherever possible, jetting will be accomplished from the low end
of the line to the higher end. For the lines that are greater
than 1,200 feet long, jetting will be performed in the same
manner. If jetting of these lengths cannot be accomplished in
one direction, they will be jetted from both ends. Using this
approach, the jetting process will traverse 800 feet in both
directions, thereby providing an overlap of 400 feet.
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Given the short life of the stockpile as a whole and the fact
that the two longest leachate collection lines are located in
the eastern portion of Phase I and in Phase II, which means they
will be active for a shorter period than the stockpile as a
whole; the proposed cleaning frequency and procedures are

sufficient for this project.

Record Keeping

The mine operator will have the responsibility of maintaining
records to properly manage operations of the Type I stockpile.
Records will be retained to monitor operation, maintenance®
activities, and waste quantities placed in the stockpile.

Typical Daily Operations

Stockpile area is to be open for handling of material during
normal day-shift mine operations except during preproduction
when the haul road and crusher ramp material will be
delivered on a three-shift basis.

- The destination of the materials to be removed from the pit
will be determined on a daily basis.

- Material is to be placed in shallow lifts. A dozer will be
used to spread the material and shape the stockpile.

The amount of time the dozer works on the stockpile will be
based on the amount of material delivered.

- Watering of the ore haul road and stockpile area will be
done on an as-needed basis to control dust.

Placement of Type II material is to be accomplished such
that the internal swale and runoff collection system are
maintained in accordance with the design as outlined on
Figure Nos. 4-20 and 4-21. All swales will be maintained
such that they are free and clear of obstructions that would
disrupt collection and flow of runoff water to the
wastewater treatment system.

Inclement Weather Operation

The main difficulty during cold weather operations is adequate
site access. A snowplow or dozer will be used to clear roads.

Properly designed, constructed and maintained drainage swales
and access roads will minimize operation disruptions due to
periods of wet weather. Roads leading to the active storage
area are to be passable during all weather conditions. Should
the access road become impassable, a dumping area closer to the
phase entrance will be used for the duration of the wet weather.
An area in each phase will be reserved for such operations.
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Every effort will be made to minimize the effect that windy
conditions can have upon stockpile operation. This can be
accomplished by taking advantage of prevailing wind directions
and orienting operations to minimize the exposure of material to
the winds when exceptionally high wind velocities are
experienced.

Dust Control

Dust may be generated at the stockpile from operations of
vehicular travel on access roads. Dust control will be .
accomplished by watering access roads and the deposited m¥terial
at the active storage area, as necessary.

Inspections

Qualified personnel will inspect the site once per week. During
each inspection, the following items will be observed. The
berms shall be inspected for evidence of erosion, differential
settlement, and vegetation stability. Internal and external
drainage swales shall be inspected for erosion or blockage.
Maintenance of problem areas shall be conducted as the need

arises.

4.7.4 Ancillary Facilities - Design Construction and
Operations

Introduction

The general arrangement of the plant facilities is illustrated
on Figure No. 4-12. During construction, the entire eight-acre
plant facility site will be stripped of topsoil and the area
contoured for construction. A series of silt fences and a
temporary water control sump will be located in the southeast
corner. Runoff water from the site will be directed to the sump
from which water will be pumped in a temporary pipeline to the
settling ponds.

It is estimated that 76,350 cubic yards of cut will be required
to prepare the plant site for construction. Of this amount,
approximately 43,700 cubic yards of till can be used in other
parts of the site to bring low areas up to grade. Excess cut
material will be used elsewhere on the mine site such as on the
Type I and II stockpile berms.

4.7.4.1 Access Road

A plant site paved access road will connect the site with STH 27
(Figure No. 4-1). The road will proceeua approximately 750 feet
west from STH 27 at a point directly opposite Jansen Road. The
road will terminate at the plant entrance. The road will
consist of two 12-foot wide lanes and three-foot wide shoulders.
A culvert has been incorporated into the road design to maintain
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the current drainage of areas north and east of the access road.
Figure No. 4-38 contains a cross section of the access road.

The right-of-way corridor for construction of the new access
road will be cleared and grubbed of trees and shrubs prior to

rough grading.

Based on preliminary engineering for the access road,
approximately 0.8 acre of right-of-way will be cleared and

grubbed.

The roadway will be built using both crushed aggregate and%
select sand and gravel from off-site. A base of well-graded
material will then be placed and compacted to a depth of
approximately 26 inches to provide adequate strength and
drainage to resist damage from frost. Table No. 4-7 presented
an estimate of the volume of on-site material needed for road
construction. Final construction of the access road includes
vegetating all disturbed areas along the right-of-way.

4.7.4.2 Parking and Gatehouse

An employee and visitor parking lot with a capacity of 60
vehicles will be located east of the administrative building as
shown on Figure No. 4-12. The parking area will have asphalt
paving. Drainage will be directed to the natural drainage
system located east of the surge pond.

Topsoil in the parking area will be stripped and saved. The
subbase will be graded, contoured, compacted, and a base layer
of aggregate added to the site. Approximately 725 cubic yards
of crushed gravel will be required to dress the parking lot.
Finally, the lot will be paved using approximately 570 cubic
yards of asphalt, and the surrounding areas topsoiled, mulched,
and vegetated.

The gatehouse will be constructed as an extension to the main
office directly adjacent to the entrance gate leading to the
shop and yard area. The gatehouse will be manned at all times
during the life of the mine to control access to the plant.
During operations, the parking lot will be maintained by plant
equipment.

4.7.4.3 Administrative and Maintenance Buildings

The administrative and maintenance buildings have been
positioned for ease of traffic flow and employees’ availability.
The buildings are located within an area of approximately 250

- feet by 350 feet (Figure No. 4-12) near the center of the plant
site. The administrative building will be located on the west
side of the employee parking lot. Figure No. 4-39 contains a
plan view and elevations for this building. The design,
construction, and use of this building will be in accordance
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with applicable federal, state, and local codes and to
Flambeau’s requirements.

A pre-engineered steel maintenance building will be constructed
east of the wastewater treatment building. This building, as
shown on Figure No. 4-40, will be constructed for equipment
maintenance, and the storage of tools and spare parts. Heating
will be provided to the maintenance bays and enclosed storage
areas. Lubricants, paints, cleaning materials and bottled gas
will be stored in an approximate nine-foot by 40-foot storage
structure adjacent to the east side of the building. A two-hour
firewall will be constructed between the supply storage ar®a and
the maintenance building. There will be no long-term storage of
materials in the storage area. The maintenance building floor
will be constructed of concrete. The building contents will be
inspected regularly and any spills will be cleaned. The design,
construction and use of the building will be in accordance with
applicable federal, state and local codes.

Water collected in the truck maintenance shop will receive
treatment prior to discharge to the influent structures of the
wastewater treatment facilities. A gravity oil and grease
separator will be used to remove the oil and grease from this
water. The removed oil and grease will be disposed of off site.

During operations, the administrative and maintenance building
will be staffed during each normal production shift. Off-hour
use will be limited to maintenance activities.

4.7.4.4 Railroad Spur Line

The railroad spur line has been designed to provide as short and
straight a track as possible between the plant facilities and
mainline track while avoiding as much of the wetlands in

Section 10 as possible. The spur corridor was also designed to
minimize cut and f£fill and to maintain as level a grade as
possible throughout its length. The railroad spur location and
grade profile is shown on Figure No. 4-41.

The railroad spur will be used to transport crushed ore to an
out-of-state processing facility. The spur, which will be
routed from a main trunk line east of the mine site, will
consist of a single track approximately 5,750 feet long and will
include two 1,600-foot sidings located in the plant area as
shown on Figure No. 4-1. Two road crossings and several
culverts will be constructed as part of the spur line.
Automatic warning signals will be installed on STH 27. Warning
signs for the Meadowbrook Road crossing will be erected. Two
switches will be installed on the plant area sidings for
shunting of cars during loading operations. Figure No. 4-38
provides preliminary engineering details for railroad spur
alignment and grade, the railroad subbase, bed cross section,
the highway crossing, and the culverts to be installed.
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Culverts will be installed to maintain the natural drainage
pattern on either side of the spur line. A culvert will be
installed at station 3+50 to maintain drainage along the west
side of the mainline track; two culverts will be installed at
approximately station 17+00 on either side of Meadowbrook Road;
a culvert will be installed at station 33+75; a culvert will be
installed at approximately station 48+15 along the east side of
STH 27; and, two culverts will be installed at station 51+00
where Stream "C" crosses the spur line.

Spur line construction activities consist of clearing and
grubbing three acres within the narrow spur line corridor %
extending from the main line of the Wisconsin Central Limited to
the plant site. The construction corridor will vary from 35
feet to 60 feet in width, and reaches its widest point for a
short distance where the spur line connects with the main line.
Topsoil throughout the cleared area will stripped and pushed off
to the side of the construction corridor. The topsoil will be
pushed back during the completion of railrocad spur construction
for reclaiming disturbed areas such as embankments or cut
slopes. Any excess topsoil will be relocated to the topsoil

stockpile.

Temporary diversion dikes, ditches, and settling basins will be
built prior to and during construction to collect disturbed area
runoff water. Temporary siltation fences will be used in
drainageways to control erosion until permanent vegetation has
been established.

The spur line earthwork balance indicates approximately 14,930
cubic yards of select borrow material will be required to
construct the railroad bed. This material will be provided by
excess borrow available from development of the open pit and
plant facilities or purchased from off-site. Cut and fill
volumes for spur line subbase construction are approximately
35,200 cubic yards and 23,350 cubic yards, respectively. Most
of the cut work is on the west end of the track in the plant
area. Till is about evenly divided between the plant area and
east of STH 27.

4.7.4.5 Fencing and Security

A six-foot high chain link fence with three strands of barbed
wire on top will be installed for security purposes as shown on
Figure No. 4-1. Access to the plant during construction will be
restricted through the main gate located on the south side of
the office building. Three additional gates will be installed.
The first will be where the railroad line enters the site; the
second at the existing access road to the existing shop
building, and the third at the entrance to the observation
platform. Figure No. 4-42 contains details of the fence and
access gate construction.
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During operations, the primary access to the site will be
through the main gate located next to the gatehouse. A security
guard will be stationed at the gatehouse at all times. The
railroad spur and existing access road gates will be locked at
all times. The locomotive operator will have keys to enable
entry of locomotive and rail cars. The access road to the
existing shop building will only be used for special delivery
requirements. The gate to the observation platform will be
locked except during normal working hours.

4.7.4.6 Laboratory %

The laboratory will accommodate sample preparation, analysis,
and support for the mining operation. Chemical analyses will be
conducted on a daily basis for gold, silver, copper, oxide
copper, sulfur, and some environmental analytical work. The
building will include an area to receive and prepare samples,
and a general laboratory area for wet process analysis of the
samples. The laboratory has been designed to prepare and
process about 90 samples per day and will be manned by employees
on two shifts.

The underground utilities and foundations for these structures
will be installed by the construction contractor. The
laboratory will be a pre-engineered modular building,
fabricated, delivered, and installed by the supplier or his
subcontractor. The general layout of the building is shown on
Figure No. 4-39.

During mining, the laboratory will operate two shifts per day,
five days per week for analyses monitoring and accounting of the
ore. Samples will be collected and delivered on a routine basis
during normal operating hours with analytical work performed
during both shifts.

4.7.4.7 Power Supply

An overhead power transmission line constructed to Northern
States Power Company’s (NSP) standards is planned for the
project. The overhead line will terminate inside the plant site
and a buried transmission line will continue to the main
substation (Figure No. 4-12). The secondary circuit breaker in
turn will feed the appropriate motor control centers located in
the process areas. The outdoor substation will be mounted on a
concrete pad which will be fenced as required by code.

The transmission line to the mine site will be constructed by
NSP from an ex1st1ng line, about 7,000 feet north of the mine
facilities main substation.

Because of the permitting process and transmission line
constructlon time, permanent power may not be available at the
mine and plant facilities for approximately two months at the
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beginning of initial construction. During this period, power
will be supplied by on-site generators.

During operations electrical power will be used to operate all
process equipment, ancillary facilities, wastewater treatment
facilities and for general lighting and miscellaneous use.
Electrical power will be provided by NSP from their power
network serving the general area of the mine. A summary of the
average electrical power demand is shown below:

Average Demand

Operation Kw 7Y
Mine 145
Crusher area 209
Wastewater treatment 426
Office and labs 180
Miscellaneous loads 200

TOTAL 1,160

With an allowance of approximately ten percent contingency, the
projected average demand has been set at 1,275 Kw.

4.7.4.8 Fuel Storage and Distribution

Fuels and lubricants for the construction equipment will be
hauled to the site by trucks. To assist in the need for on-site
storage during construction, fuels will be obtained from a
commercial source and temporarily stored in a tanker trailer.

A 15,000-gallon above ground diesel fuel storage tank will be
constructed near the shop facility to supply fuel for the mining
operation (Figure No. 4-12). These facilities have been located
approximately 1,000 feet from the mine. No impacts are expected
from blastlng act1v1t1es. The fuel tank will be constructed on
a concrete ring foundation and will be completely surrounded by
an earthen containment berm of sufficient height to contain the
entire contents of the fuel tank, should a leak occur. The area
within the berm will be lined w1th 60-mil HDPE and covered with
sand to prevent any leaked fuel from seeping into the subsoil.

A 1,000-gallon above ground gasoline tank will be constructed in
a 51m11ar fashion on-site adjacent to the diesel facility.

Figure Nos. 4-58, 4-59 and 4-60 contain a plan view and details
pertaining to the construction of the fuel storage area.

Durlng operations diesel fuel will be used for all of the mobile
mining equipment. Diesel fuel will be delivered to the mine
site by truck to the storage tank. The diesel fuel will be
dispensed from the storage tank through an adjacent fuel pump.
Fuel for the mining and haulage equipment will be transferred to
an on-site fuel truck which will fuel the equipment during the
beginning and end of shifts and during break times.
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4.7.4.9 Magazines

Two portable magazines, each sized to store 15 tons of
explosives, will be located in a remote area northwest of the
Type I stockpile settling ponds as shown on Figure No. 4-1. A
blasting cap storage building will also be located in the area.
Each storage magazine will be arranged and bermed 15 feet high
for safety and for protection of the storage areas as shown on
Figure Nos. 4-14 and 4-43.

The magazine facility will be designed in accordance with the
DIHLR and Department of Alcohol, Tobacco, and Firearms (AT®)
standards to minimize damage from any accidental detonation.
Separation distance of the magazines and their locations with
respect to inhabited buildings, highways and railroads will
comply with ATF requirements.

Access to the magazines will be by a gravel access road
constructed to accept delivery and supply vehicles. The
magazines will be locked and conspicuously marked in compliance

with ATF regulations.

Mining operations will require explosives to be drawn from the
magazines about one to five times per week. The explosives will
be withdrawn and transported directly to the blasting area in
vehicles that are clearly marked and identified. Before
detonation of explosives : the open pit, a siren will be
sounded to alert employees.

4.7.4.10 Water Supply

A new well will be constructed approximately 300 feet east of
the surge pond to supply a reliable source of potable water in
close proximity to the various buildings.

An existing potable water well, located near the intersection of
the plant site access road and STH 27 will be used to furnish
both potable and construction water to the mine/facilities until
the new well is constructed.

Additionally, water from the settling ponds will be used to
supply water for construction and dust suppression purposes in
the project area. Effluent from the wastewater treatment plant
may also be used for this purpose.

The new potable well will be constructed in accordance with the
provisions of Wis. Admin. Code NR 112. Expected annual average
usage from this well is approximately five gallons per minute.

4.7.4.11 Wastewater Treatment

The planned wastewater handling and treatment system consists of
a water collection system and wastewater treatment plant.
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The wastewater treatment plant, located on the west side of the
plant facility area as shown on Figure No. 4-12, will treat
contact water from three sources: open pit; Type II stockpile
runoff and leachate; and site runoff from the crushing and ore
loadout facilities and other ancillary facilities. Water from
these sources is estimated to average 296 gallons per minute on
an annual basis. A detailed discussion of the sources and
volumes of anticipated water is presented in the FER. That
document also includes a detailed discussion of the proposed
design and operation of the wastewater treatment plant. Such a
discussion will not be repeated here. Rather, this discussion
focuses on the water collection system associated with the™
proposed wastewater treatment plant, followed by an overview of
the wastewater treatment plant.

Water Collection System

A uniform feed to the wastewater treatment plant is desirable
for optimum performance, therefore, provisions have been made
for water storage both in a lined runoff pond and a lined surge
pond (Figure No. 4-12). 1In addition the open pit will be used
for emergency water storage. This storage system has capacity
to store water for sufficient time to allow major maintenance
work of the wastewater treatment plant, should it be necessary.
A schematic showing wastewater generation points and ultimate
disposition is shown on Figure No. 4-44.

Runoff from the Type II stockpile will flow by gravity to the
surge pond via 36-inch HDPE piping as shown on Figure No. 4-16.
Water from the open pit will be pumped to the surge pond using
pumps mounted on a floating barge. Runoff from the crushing and
plant site facilities will flow to the runoff pond.

The water treatment surge reservoir will provide a storage
capacity of approximately 1.77 million gallons. The surge pond
will be a totally excavated structure with less than 12-inches
of fill required along the southeast and eastern edges of the
pond berm. A drainage diversion berm will be constructed along
the west and north sides of the surge pond. This will prevent
non-contact runoff from the parking lot and the yard area north
of the parking lot from draining into the surge pond. This
runoff will be directed to Stream "C". The pond area will be
overexcavated one foot and a one foot recompacted base
constructed using on-site till (not uniform sand or gravel).

The till will be compacted to a minimum of 90 percent of its
maximum modified Proctor density (ASTM D1557). The same quality
control and inspection procedures used in preparing the base of
the Type II stockpile will be followed in preparing the base for
the surge and runoff ponds.
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The berms will be constructed so that the distribution of
materials will be essentially free from lenses, pockets, streaks
or layers of materials differing substantially in texture or
gradation from the surrounding material. The selection and
deposition of till material within the berms will be subject to
approval by a Flambeau representative. The thickness of each
lift of fill will be compacted to 90 percent of its maximum
modified Proctor density (ASTM D1557) with a moisture content
within + 2 percent optimum. A 60-mil HDPE liner will be
installed in the reservoir to contain the stored water. Typical
design details are shown on Figure No. 4-8. %

A minimum of an eight-inch layer of select on-site sandy
material will be placed on the HDPE liner in both the surge and
the runoff ponds. The maximum aggregate size within the sandy
material shall not exceed three-inches. The sandy material will
cover the bottom, side slopes and top of the berms. The sandy
material will be placed by dozing a ramp to the bottom of each
pond. Sand would then be dozed down the ramp and the bottom
covered. Additional material would then be placed on the bottom
and dozed up each of the side slopes in a uniform layer. A
spotter would direct this work to insure that the liner was not
damaged and that the sandy material was placed to the desired
thickness. The sandy material placed on the side slopes will
abut and be keyed to the sandy material covering the bottom.

The angle of friction of the material on an HDPE liner is
approximately 25 degrees. The 3H:1V side slopes are at an angle
of 18.4 degrees which provides a 35 percent safety factor for
the sandy material to resist sliding on the liner. Any material
eroded or washed away from the liner due to wave action or
runoff, will be replaced as required by manual shoveling or by
using the original construction methods.

Riprap will be installed below the discharge of all inlet pipes
to the ponds. The riprap will extend from below the discharge
pipe to the bottom of the pond.

The runoff pond will be drained during the cold weather months
and will be inactive except following a thaw. Following a thaw,
runoff water will be immediately pumped into the wastewater
treatment plant for treatment and elimination. Should water
freeze in either pond, the sand blanket will protect the liner
from contact with the ice.

- Water from the reservoir will flow by gravity to an intermediate
sump pump through a 12-inch diameter pipe. Wastewater will be
pumped from the intermediate sump to the wastewater treatment
plant. Provisions in the design have been included to discharge
any overflow conditions to the open pit. A 32-inch diameter
HDPE pipe will be installed from the reservoir to the pit for
this purpose. Overflow from the intermediate sump will also
flow by gravity to the pit via this same pipe.

92 KMINE
12/89



The runoff pond having a capacity of 643,000 gallons and located
to the west of the wastewater treatment plant is also shown on
Figure No. 4-12. This pond has been designed to handle site
runoff from the crusher area and ancillary facilities located
south of the Type II stockpile. The runoff pond will also be an
excavated structure. It will be constructed in the same manner
as the surge pond but will have a safety berm completely
surrounding it to prevent mining equipment from encroaching onto
the lined area. Runoff will be collected around the outside
perimeter of the safety berm and directed into the pond through
one or more HDPE culvert pipes. The pond will be lined with a
60-mil HDPE liner. Waste will flow from the runoff pond t& a
pumping sump located in the wastewater treatment bu;lding
through a 12-inch diameter HDPE pipe. Wastewater will be pumped
from the sump to the wastewater treatment plant or to the surge
pond. Overflow from the pond and the sump will flow through a
32-inch diameter HDPE pipe to the open pit.

Figure Nos. 4-54, 4-55, 4-56, 4-57 and 4-61 contain plan views
and details pertaining to surge and runoff pond construction.

Water will flow from the runoff pond to a pumping sump located
in the wastewater treatment building through a 12-inch diameter
HDPE pipe. Wastewater will be pumped from the sump to the
wastewater treatment plant or to the surge pond. Overflow from
the pond and the sump will flow through an approximate 30-inch
diameter HDPE pipe to the open pit.

The liner systems for both ponds will be installed in a manner
similar to that used for the Type II stockpile and the
crusher/loadout area. HDPE piping will be butt-fused and placed
in shallow trenches and backfilled with excavated materials.

During the warm weather months, both the runoff and surge ponds
will be used, while during cold weather months only the surge
pond will be used. The surge pond intake pipe will be outfitted
with agitators to minimize icing conditions during periods of
freezing temperatures.

Wastewater Treatment Plant

The wastewater treatment plant is designed to process wastewater
for acid neutralization and metal removal in accordance with
WDNR standards. The plant consists of a three-stage treatment
process as shown in Figure No. 4-45. Figure Nos. 4-46 and 4-47
contain a general plan view and an elevation view for the plant.
The major elements of the proposed plant include lime treatment
for acid neutralization and initial metals removal, followed by
sulfide precipitation and then mixed media filtration.

Precipitate handling and treated water disposal make up the
final components of the wastewater treatment system. Some of
the treated water will be recycled for plant operations, makeup
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water, washdowns, and dust control, with the balance discharged
to the Flambeau River or an adjacent wetland.

Treated wastewater will be recycled for plant operations as
makeup water, washdowns, and dust control. Two pumps will be
used to distribute the treated water.

The wastewater treatment plant will be operated continuously
over the life of the mining operation. It will also be in
operation at the end of the preproduction period and into the
reclamation period as long as contact water is produced.

A staff of one will be required to operate the plant consisting
of a certified wastewater treatment plant operator. 1In
addition, on-site maintenance for the plant will be performed by
the maintenance department. Trained personnel will be stationed
at the plant at all times. The operating efficiency of the
plant and effluent quality will be monitored by Flambeau on a
routine basis. Reagents such as lime, sodium sulfite, polymer,
and sulfuric acid will be unloaded from delivery trucks to
storage bins and tanks located within the plant. Details
regarding the storage features and their operation are contained
on Figure No. 4-46. Feed rates for the reagents and plant
staffing levels are discussed in the FER.

Precipitate from the clarifier at 25 percent solids by weight
will be stored in an 8,000-gallon tank and be periodically
pumped to a 4,000-gallon tank truck. The truck will deliver the
precipatates to the Type II stockpile where they will be stored
with the Type II waste rock. Based on the design criteria for
the wastewater treatment plant (e.g. flow of 800 gpm), the
maximum precipitate production will be 124 tons per day or
63,000 pounds of dry precipitates per day.

Bench test work completed as part of the FER has shown that
precipitate production will vary with the length of exposure of
Type II material to wetting and drying cycles. Precipate
production during the study ranged from 9,000 pounds of dry
precipitate per million gallons of wastewater to 60,000 pounds
per million gallons. The higher figure corresponds to the
initial wetting of the Type II material, while the lower value
represented the third wetting. The second wetting produced an
estimated production rate of 30,000 dry pounds per million
gallons.

Given the bench test results, it is projected that the actual
rate of precipitate production at the maximum plant capacity of
800 gpm will be closer to 35,000 dry pounds per day. At the
estimated average flow rate of 296 gallons per minute,
precipitate production is expected to be equivalent to
approximately 13,000 dry pounds per day. Disposal alternatives
for the precipitate include on-site and off-site options. An
evaluation of these alternatives are as follows.
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On-Site Disposal

The preferred alternative, which will minimize the handling and
transport of the precipitate is to store it within the lined
Type II material storage pile and to place it in the open pit
during the backfilling sequence that has been identified for the

Type II material.

Additional environmental advantages to this option are related
to the chemical characteristics of the precipitate. Because of
the large amount of lime used in the treatment process, the
precipitate will help to neutralize the Type II material that
comes in contact with it.

In addition, the secondary minerals formed in the wastewater
treatment precipitate, and in the Type II stockpile areas that
come in contact with the precipitate will provide a decrease in
the overall solubility of the precipitate and the Type II
materials it contacts. These conditions will reduce the
potential for release of many metals found in the Type II
materials under conditions that are expected for the reclaimed

pit.

A second on-site alternative is segregating the precipitate from
the other solids and placing it in a separate fill somewhere on
the mine site. The option presents no apparent environmental
advantage over placing it in the open pit with the Type II
material where it will have important chemical benefits.

If a separate on-site location is selected, it will require the
long-term care and management of a second separate facility. It
will also significantly restrict the potential long-term use of
the separate closed precipitate disposal site more so than the
reclaimed pit under the preferred alternative. Therefore, the
long-term impacts of a separate site on land use are adverse.

off-Site Disposal

If the precipitate must be removed from the site for disposal,
additional costs for handling and transport will be incurred.
Hauling the material off site will increase the potential for
spills on the roadways used, result in increased air emmissions
from transport vehicles and result in the use of energy in the
form of fuel.

The precipitate will contain 25 percent solids and, therefore,
will present a special handling problem if trucked any distance
from the site. Many Wisconsin landfills are restricted from
accepting materials with less than 40 percent solids and a
suitable landfill may not be available. If one is found, the
high moisture characteristics of the precipitate will probably
increase the tipping fees over and above the typical disposal
costs. Otherwise, Flambeau will be required to install
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additional dewatering equipment at the WWTP to reduce the
moisture content to allow handling and disposal at a licensed
landfill in Wisconsin. If a Wisconsin site cannot be found that
will take the precipitate under any condition, trucking it to an
out-of-state landfill would be the only remaining option.

Other Information

The wastewater treatment plant, except for the clarifier, will
be housed in a heated metal building. The plant will be
constructed concurrently with the other support facilities in
the area. The planned completion will coincide with the mged to
treat water from the mine pit, the Type II stockpile, and the
holding pond adjacent to the wastewater treatment plant.

Wastewater treatment plant effluent will be pumped from the
plant to the Flambeau River via a six-inch diameter Schedule 40
PVC discharge line along the route shown on Figure No. 4-1.
Discharge will be from an outfall structure as shown on Flgure
No. 4-43. Rlprap will be placed from the outfall to the river
to prevent erosion. Details regarding the outfall structure are
discussed in section 4.7.4.13 of this appllcatlon and in the
Wisconsin State Statutes Chapter 30 Permit Application for the
Flambeau Project.

4.7.4.12 Storm Water Control

Storm water runoff control will be provided for all facilities
including the Type I stockpile, Type II stockpile, mine site
facilities, and undisturbed ground. The design of the storm
water control facilities is based on the 25-year, 24-hour storm
event for the Ladysmith area which is equivalent to 4.6 inches
of rainfall. The use of the 25-year storm is believed to be
conservative in light of the short duration of the project.

Type I Stockpile

The Type I stockpile runoff will collect at the base of the pile
in a bermed drainage swale. The swale will collect and direct
the runoff to two settling ponds located to the southwest of the
pile. The swales and the ponds have been designed for a maximum
peak flow rate of 21 cfs based on a 25-year storm event. The
settling ponds are an integral part of the Type I stockpile
storm water control system and, therefore, they are an integral
part of the Type I stockpile.

Under normal conditions the ponds are designed to operate as
settling ponds. The first pond in the series will act to remove
larger suspended materials and provide initial settling of
colloids if and when they are present. The second pond will
allow final settling to occur. Water will normally be allowed
to flow from the first to the second pond via an overflow
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spillway. The clear water from the second pond will flow via
effluent structures into the Flambeau River or adjacent wetland.

The settling ponds have a design capacity to store up to
6,927,000 gallons of water. The volume of runoff expected from
a 25-year, 24-hour duration storm (4.6 inches) totals 4,996,000
gallons, which will take only 72 percent of the pond storage
capacity, leaving a 1.39 factor of safety. This is a very
conservative design because no inflow reduction has been
incorporated for infiltration into the stockpile soils. The
pond is sized so that even if full, a detention time of
approximately 34 hours can be expected from the 25-year skorm
event average inflow of 7.6 cfs. The ponds can be operated as
either a detention or retention basin, since both spillway
overflows and gate-controlled bottom discharge will be provided.
The bottom discharge will consist of a 1l6-inch diameter
corrugated metal pipe with manually operated gates on the outlet
structures that can be opened to allow stored water to be
removed.

Type II Stockpile

The Type II storm water collection system is designed to collect
runoff water from the Type II stockpile at the base of the
stockpile in a bermed swale. The bermed swale will be
constructed with a 60-mil HDPE liner which is an extension of
the stockpile liner. The swale will be constructed to direct
the flow of runoff to a discharge point located along the
southern boundary of the stockpile as shown on Figure No. 4-16.
A HDPE discharge pipe will direct the flow to the surge pond.

Based on the size of the Type II stockpile (27 acres), and the
25-year storm event, the 24 hour average runoff flow rate is
projected to be 265 gpm. The peak runoff rate is projected to
be 7,769 gpm. The Type II stockpile storm water collection
system is designed to handle these projected amounts of water
and to direct the water to the surge pond. The average annual
runoff flow to the surge pond is projected to be 47 gpm.

Plant Area

Runoff from the plant facilities comprised of the crushing and
loadout area, wastewater treatment plant, maintenance building,
and mine equipment parking area shown on Figure No. 4-12 will be
directed to the runoff pond by contouring of the area and
drainage ditches. Based on the size of the area and a projected
25-year rainfall, the 24-hour average runoff flow rate from the
plant area is projected to be 830 gpm. The peak runoff rate is
projected to be 2,434 gpm. The average annual runoff flow to
the runoff pond from the plant area is projected to be 19 gpm.

Four storm runoff storage basins will be constructed on-site to
handle storm events. These basins are the two settling ponds
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and the runoff and surge ponds. In addition during severe

storms, water would be temporarily left in the open pit, or even
directed to the open pit thus reducing the flow to the settling
ponds, runoff and surge ponds or the wastewater treatment plant.

The settling ponds will be constructed to accept runoff water
from the Type I stockpile and water from the open pit during
preproduction stripping. Two ponds will be constructed, each
having a surface area of 1.4 acres and being 17.5 feet deep.
Materials to construct these ponds will come from the stripping

of the open pit site. i
%
A drainage swale will be constructed to transport the clarified
and treated water from the settling ponds around the edge of the
open pit for discharge into the Flambeau River or an adjacent
wetland. A second storm water ditch will direct runoff water
that may collect in a remnant of the intermittent Stream B
channel on the north central side of the open pit. A small
flood control dike will be placed across the upper end of this
channel to prevent storm water flow from reversing into the pit
at this point (Figure No. 4-7).

The runoff and surge ponds are a part of the wastewater
treatment plant. These lined ponds will be constructed to
handle runoff flow surges from open pit seepage and rainfall,
the Type II stockpile and runoff from the ore haul road,
crushing and loadout areas, and plant site facilities.

The runoff and surge ponds have a design capacity of 643,000 and
1,770,000 gallons, respectively. Water can be taken from these
ponds and treated at the wastewater treatment plant at a rate of
800 gpm. The plant site has been graded to slope west from the
administration building, elevation 1,153 feet to the runoff
pond, elevation 1,141 feet. Eleven perimeter drainage pipes
penetrate the runoff pond berm to allow runoff water from the
plant site to enter the pond as shown on Figure No. 4-12.

The third storm water control facility is the open pit, which
can be used on an emergency basis to store storm water. The
runoff and surge ponds will be constructed with an overflow pipe
to discharge water to the open pit if and when the ponds become
full. The pit has significant amounts of capacity to store
storm runoff water for processing later at the wastewater
treatment plant.

Several culverts will be installed throughout the mine site
(Table No. 4-8). Two culverts will be required under the ore
haul road; one off the southwest corner of the topsoil
stockpile, and another to the north of the Type II stockpile.
Several culverts will be installed when constructing the
railroad spur at the mainline track, crossing Meadowbrook Lane,
one in Section 10, crossing STH 27, and intermittent Stream C.
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