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i Kennecott 

i Gordon H. Reinke, Chief 87K102 
Mine Reclamation Section 
Bureau of Solid Waste Management 
Wisconsin Department of Natural Resources 
101 S. Webster St., GEF II 
P.O. Box 7921 

| Madison, WI 53707 

Dear Mr. Reinke: 

i RE: Flambeau Project 
Mining Permit Application 

§ Flambeau Mining Company (Flambeau) a wholly owned subsidiary 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 

i 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 

f 182.05(1), Table No. 1. 

The application includes a mining plan; a reclamation plan; a 
i 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 

i 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 

i 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. 

5 Information in these documents is frequently referenced in this 
application in order to avoid unnecessary duplication.



Gordon H. Reinke, Chief 
j Wisconsin Department of Natural Resources 
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Flambeau is requesting that the WDNR review this application and 
i 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. 

i 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 

a2 py &. PBErcancs 

i Lawrence E. Mercando 
Vice President 

i LEM: wjm



DISTRIBUTION LIST 

i No. of Copies Sent To 

45 Gordon Reinke, Chief 
Mine Reclamation Section 

i Bureau of Solid Waste Management 
Wisconsin Department of Natural Resources 
101 S. Webster St., GEF II 

i Madison, WI 53707 

7 Lawrence E. Mercando 
Vice President 

f Flambeau Mining Company 
10 East South Temple 
P. O. Box 11248 

i Salt Lake City, UT 84147 

1 Edwarde R. May 
Principal Geological Engineer 

i James Askew Associates, Inc. 
5600 S. Quebec Street 

Suite 312A . 
i Englewood, CO 80111 

1 Flambeau Mining Company 
Ladysmith Office 

i P.O. Box 166 

Ladysmith, WI 54848 

i 3 Henry J. Handzel 
DeWitt, Porter, et al. 
121 S. Pinckney Street 

: Madison, WI 53703 

1 John Kaiser, Chairman 
Rusk County Board 

i 114 W. Miner Avenue 
Ladysmith, WI 54848 

1 Robert Plantz, Chairman 
i Town of Grant 

N3356 Plantz Road 
Ladysmith, WI 54848 

i 1 Martin Reynolds, Mayor 
City of Ladysmith 
c/o City Hall 

f 120 W. Miner Avenue 
Ladysmith, WWI 54848 

; KMINE 
; 12/89



DISTRIBUTION LIST (Cont.) 

i No. of Copies Sent To 

i 1 Clarence Glotfelty 
| Rusk County Zoning Administrator 

| 311 E. Miner Avenue 
i Ladysmith, WI 54848 

1 William G. Thiel 
Jordan, Herrell and Thiel 

f 2600 Stein Boulevard 
Eau Claire, WI 54701 

i 1 Master File 

KMINE 
I 12/89



Engineering contributions by Foth & 

A Van Dyke and Associates Inc. | 

i Prepared under the direct | 

supervision AER yy \ 
a ~ Mn, 

Ont siy/y, 
MINING PERMIT APPLICATION SS Sa we. nZ 

FOR THE = */ GERALD W. *.* 2 
FLAMBEAU PROJECT Zui SEVICK ig 

. SD: E-15308 ie 

", teat Re ‘ 
1 ad 1 aN A 

I ~*~, china Quik 
i - 29 = 

Engineering contribution by Ford, 
f Bacon & Davis Utah, Inc. Prepared 

Prepared for: under ie eo Tia of: 

Deen WG 

SAL aaa de % 
i FLAMBEAU MINING COMPANY = ote GREGERI Es ra Z 

Bd ismriasion; a Z 

H PSO af 2S 

i FOB so 
Engineering contributions by Pincock, 

Allen & Holt, Inc. Prepared under 
the direct supervision of: 

Prepared by: RL 

OOK, 
i FOTH & VAN DYKE and Associates Inc. SSR BGS 

and Contributors FOLO , BR 
2737 S. Ridge Road 2 ISK 4S } 

a P. O. Box 19012 2 S960 i 
i i - ew oe Green Bay, Wisconsin 54307-9012 $a, apt est 

ey PEreevee SOS 
TONAL Sa 

—S: 

|| Foth & Van Dyke 
2737 S. Ridge Road 
P. O. Box 19012 
Green Bay, Wisconsin 54307-9012 

414/497-2500



J LIST OF CONTRIBUTORS 

Following is a list of companies and individuals which have 
contributed in a significant way to the Flambeau Project Mining 
Permit Application. 

i Flambeau Mining Company 
10 East South Temple 
P.O. Box 11248 

Z Salt Lake City, UT 84147 
i (801) 322-8460 : 

Mr. Lawrence E. Mercando 
Vice President 

i Call & Nicholas, Inc. 
3625 E. 42nd Stravenue 
Tucson, AZ 85713 

i Mr. Richard D. Call 
President 

5 Ford, Bacon, and Davis Utah, Inc. 
Engineers - Constructors | 
375 Chipeta Way 
P.O. Box 8009 

i Salt Lake City, Utah 84108-8009 
(801) 584-7558 

| Mr. David J. Krohn | 
[ Project Manager 

Foth & Van Dyke and Associates, Inc. 
2737 S. Ridge Road 

; P.O. Box 19012 
Green Bay, WI 54307-9012 
(414) 497-2500 

i Mr. Gerald W. Sevick, P.E. 
| Division General Manager 

Geosciences and Environmental Management 

7 Globo De Plomo Enterprises 
P.O. Box 872 

Douglas, AZ 85607 

Mr. Sidney A. Williams | 
Geologist 

| 1i KMINE 
i | 12/89 |



| LIST OF CONTRIBUTORS (Cont.) 

i Golder Associates (Western Canada), Ltd. 
Consulting Geotechnical and Mining Engineers 

J 224 West 8th Avenue 
Vancouver, British Columbia 
Canada V5Y IN5 
(604) 879-9266 

i Mr. P.F. Stacey, P. Eng. 
Principal 

i Mr. David A. Lee 
Consulting Forester 
1217 River Avenue, E. 

: Ladysmith, WI 54848 
i (715) 532-3453 

James Askew Associates, Inc. 
i 5600 S. Quebec Street, Suite 312 A 

Englewood, CO 80111 
(303) 290-0103 

Mr. Edwarde R. May 
i Principal Geological Engineer 

Midwest Engineers 
i 3149 Venard Road 

Downers Grove, IL 60515 
(312) 969-4307 

i Mr. V. Rajaram, P.E. 

ORTEK 

Oneida Environmental Technology Center 
; 2496 West Mason Street 

P.O. Box 12435 

Green Bay, WI 54307-2435 
: (414) 498-2222 

i Dr. David E. Turriff, Ph.D. 
Director 

i Pincock, Allen & Holt, Inc. 
12345 W. Alemeda Parkway 
Lakewood, CO 80228 

, (303) 986-6950 
5 Mr. Ernest L. Bohnet, P.E. 

President 

i Rusk Surveying 
. 115 West Second Street, South 

Ladysmith, WI 54848 
(715) 532-5757 

i Mr. Larry F. Gotham, R.L.S. 
President 

11i KMINE 
i 12/89



: LIST OF CONTRIBUTORS (Cont.) 

Swanson Environmental Inc. 
3490 N. 127th Street 

i Brookfield, WI 53005 
(414) 783-6111 
Mr. George C. Kandler, Jr. 

i Field Services Manager 
| Mr. Timothy Young 

Environmental Specialist 

i Thomas A. Prickett & Associates 
6 G.H. Baker Drive 
Urbana, IL 61801 

i (217) 384-0518 
Mr. Thomas A. Prickett 
President 

i Thresher & Son, Inc. 

2828 Regent Street, Jr. 
Madison, WI 53705 
(608) 233-2097 

i Mr. John E. Thresher, Jr. 

Soil Chemist 

i Uniplan Associates 
2826 Viking Drive Apt. 20 
P.O. Box 2816 

; Green Bay, WI 54304 
i (414) 494-7073 

Mr. Steve R. Milquet, P.E., A.I.C.P. 

i Winnebago Archaeological Surveys 
810 Paynes Point Beach Road 
Neenah, WI 54956 
(414) 722-2255 

i Dr. Margie L. Staab, Ph.D. 
Archaeologist 

i Yanko Environmental Services, Inc. 
| 3303 Paine Avenue 

Sheboygan, WI 53081 
(414) 459-2500 

i Mr. James C. Bird 
Vice President 

| iv KMINE 
i 12/89



TABLE OF CONTENTS 

i PAGE 

1.0 INTRODUCTION 2... .. cc ec ec cc eee tte we ee eee te et tw ett es 1 

i 2.0 COMPLETED APPLICATION FORM WITH ATTACHMENTS .......... 4 

| 2.1 Legal Description (Item 7.) ...... ce ew ee ee eee ee 4 
| 2.2 Owner Information (Item 8.) ...ccccccccccccveveee 4 

2.3 Approvals and Exemption Requests (Item 9.) ...... 4 
2.4 Information Pertaining to Mining Bonds in Other 

i States (Item 10.) wo. cece ccc r cree verve rersccccens 17 
2.5 Surface Mining Suitability (Item 11.) ........... 17 
2.6 Reclamation Costs (Item 12.) ..... ccc eee eee ewe 18 
2.7 Description of Contiguous Land (Item 13.) ....... 18 

i 2.8 Minimization of Disturbance to Wetlands 
(Item 14.) .oc eee cc ce ce ee ee cee eee eee eee ee 18 

2.9 Monitoring and Quality Assurance Plan (Item 15.). 18 

i 3.0 FINANCIAL RESPONSIBILITY ........ 2... ec ww we ee we ee 20 

i 4.0 MINING PLAN 2... ww ccc cc ccc ee ee cc cee ee rc cee eee weet tees 21 

4.1 Introduction ... cw ec ewww wee wee wee eee eee eae 21 
4.2 General Project Overview .... 2... cece ee eee wc ce eee 21 

i 4.3 Regional and Local Setting ............cccccccaes 22 
4.4 Geological/Geotechnical and Waste Materials 

Characterization Investigations ..............08. 22 
4.5 Overview of Environmental Setting ............... 23 

i 4.6 General Description of the Proposed Action ...... 23 
4.6.1 General Project Overview ...........c2000. 23 
4.6.2 Location co.cc crwcccccccccccccsccccccccece 23 

i 4.6.3 Land Ownership and Use ............. cc eeee 23 
4.6.4 Project Schedule ..... .. eee ee ce ec ee 24 
4.6.5 Project Facilities ....... eee ec ee ce ee 24 

, 4.6.6 Requirements for Governmental Services ... 27 
i 4.6.7 Reclamation Plan ..... cc ccc ew wwe ee ees 27 

| 4.7 Facility Information ......... cc ccc cee ee ee wee ee 27 
4.7.1 Introduction .... eee ee ee we ew cw et ee eee 27 

{ 4.7.2 Aesthetics and Landscaping ............... 28 
4 4.7.3 Open Pit, Haul Road, Crusher and 

StockpileS wo... cee ce wc eee we we ee ee we eee 28 
4.7.3.1 Introduction ..... cee cee eee ee wens 28 

i 4.7.3.2 Key Design Features ............. 29 
4.7.3.2.1 Open Pit ............. 29 
4.7.3.2.2 River Pillar ......... 36 

[ 4.7.3.2.3 Haul Road ............ 36 
4.7.3.2.4 Crusher .............. 40 
4.7.3.2.5 Stockpiles - General . 41 

) 4.7.3.2.6 Ore Stockpiles ....... 41 
i 4.7.3.2.7 Topsoil Stockpile .... 42 

Vv KMINE 
; 12/89



i TABLE OF CONTENTS (Cont. ) 

i : PAGE 

| 4.7.3.2.8 Type I Stockpile and 
i Settling Ponds ....... 42 

4.7.3.2.9 Type II Stockpile .... 46 
4.7.3.3 Construction and Operation ...... 52 

i 4.7.3.3.1 Introduction ......... 52 
: | 4.7.3.3.2 Construction Schedule 53 

| 4.7.3.3.3 Construction Materials 
1 and Balances ......... 53 

i 4.7.3.3.4 Temporary Facilities . 53 
4.7.3.3.5 Clearing and Grubbing 

. of Vegetation ........ 56 
i 4.7.3.3.6 Open Pit Construction 

and Operations ....... 57 
4.7.3.3.7 Haul Road ............ 68 
4.7.3.3.8 Crusher .............. 69 

i 4.7.3.3.9 Stockpiles-General ... 71 
4.7.3.3.10 Topsoil .............. 71 
4.7.3.3.11 Type I Stockpile and 

i Settling Ponds ....... 72 
4.7.3.3.12 Type II Stockpile .... 75 

4.7.4 Ancillary Facilities - Design Construction 
! ANd Operations... . creer eccccsccscccrescces 84 

i 4.7.4.1 Access Road .............-202000. 84 : 
4.7.4.2 Parking and Gatehouse ........... 85 
4.7.4.3 Administrative and Maintenance 

i BULIGINgGS ccc ecrecsccreevcccces 85 
) 4.7.4.4 Railroad Spur Line .............. 86 

4.7.4.5 Fencing and Security ............ 87 
. 4.7.4.6 Laboratory ...... cece ence cr ccvne 88 

i 4.7.4.7 Power Supply .....2c. ccc sce cssveee 88 

| 4.7.4.8 Fuel Storage and Distribution ... 89 
4.7.4.9 MagaZineS .....c eee e ec ce ee wees 90 

a 4.7.4.10 Water Supply ........... cee eeees 90 
4.7.4.11 Wastewater Treatment ............ 90 
4.7.4.12 Storm Water Control ............. 96 
4.7.4.13 Water Discharge ................. 100 

A 4.7.4.14 Sanitary Wastewater ............. 101 
4.7.4.15 Refuse Handling ................. 102 
4.7.4.16 Dust Control ...........-.-66e46- 103 

4.8 Erosion Control... .... cece cece cece eee cence eee 104 
g 4.8.1 Introduction. ....... wecccccccccscccvcccsese 104 

4.8.2 General Engineering Techniques for 
EroSion Control..... wcecceccccvcvcccccccee 105 

i 4.8.3 Erosion Control Procedures for the Open Pit 106 
Stockpiles and Plant Facility Sites ...... 106 

| 4.8.4 Vegetation Techniques for Erosion Control 109 
g 4.9 Environmental Protection... .......c.0cccccccceeese lll 

4.9.1 Air RESOUFCES.... ccc eee ee ee reece cer eeceeee L1l 
4.9.2 Surface Water....... cece cee n cece cvecceevee lil 
4.9.3 Groundwater... ccc ccc cree renee sevcceceveceee Lill 

i 4.9.4 Land ResourceS...... cece eve ccvccccceee+se 112 
4.9.5 Public Safety... . ccc cccvcccevecccecvceesss 112 

; 4.9.6 Monitoring and Contingency Plans ......... 112 

vi KMINE 
i 12/89



i TABLE OF CONTENTS (Cont.) 

; PAGE 

4.10 Risk ASSESSMeNt.w. ccc rece cve veces ccecveresceeseeese 113 
i 4.10.1 Introduction...... ccc cece cece e ees e eevee veee 113 

4.10.2 Chemical Use and Storage ................. 113 
4.10.2.1 Assessment of Risk ............. 114 

i 4.10.2.2 Contingency Measures ........... 115 
4.10.3 Storage and Transportation of Explosives . 116 

. 4.10.3.1 Assessment of Risk ............. 117 
4.10.3.2 Contingency Measures ........... 118 

i 4.10.4 Fuel Storage and Distribution ............ 118 
4.10.4.1 Assessment of Risk ............. 119 
4.10.4.2 Contingency Measures ........... 120 

f 4.10.5 FLIreS.. cc ccc ee wc eee reece ee ee te ee eee eee 120 
4.10.5.1 Assessment of Risk ............. 120 
4.10.5.2 Contingency Measures ........... 122 

4.10.6 Wastewater Treatment System Failure ...... 122 
i 4.10.6.1 Assessment of Risk ............. 122 

4.10.6.2 Contingency Measures ........... 124 
4.10.7 Settling Pond Embankment Failure ......... 124 

i 4.10.7.1 Assessment of Risk ............. 124 
4.10.7.2 Contingency Measures ........... 125 

4.10.8 Air EMISSIONS... . ccc cece cece reece eee eeeeese 125 
4.10.8.1 Assessment of Risk ............. 125 

i 4.10.8.2 Contingency Measures ........... 126 
4.10.9 Crushed Ore Spill... ....c cece eee ee eee ees )=6127 

4.10.9.1 Assessment of Risk ............. 127 
4.10.9.2 Contingency Measures............ 128 

4.10.10 BlaSting....... cece ccc cee ewe ewe eee cece es = 128 
4.10.10.1 Assessment of Risk .......... 128 
4.10.10.2 Contingency Measures ........ 128 

i 4.10.11 Wastewater Collection System Failure ... 129 
4.10.11.1 Assessment of Risk .......... 129 
4.10.11.2 Contingency Measures ........ 130 

4.10.12 Severe Natural Phenomena ............... 130 
i 4.10.12.1 Assessment of Risk .......... 130 

4.10.12.2 Contingency Measures ........ 131 
4.10.13 Sabotage... ... ccc eww eee wee eee twee eee ee 132 

i 4.10.13.1 Assessment of Risk .......... 132 
4.10.13.2 Contingency Measures ........ 132 

4.10.14 Pit Wall Failure................0602-2--- 132 
4.10.14.1 Assessment of Risk .......... 132 

J 4.10.15 Power Disruption ..........e2cce0eceeee. 133 
4.10.15.1 Assessment of Risk .......... 133 
4.10.15.2 Contingency Measures......... 134 

i 4.10.16 Summary and Conclusions ................ 134 
4.11 Preblast Survey Plan...... wore ceccccvcccvccceesese 134 

{ 5.0 RECLAMATION PLAN... 2... cece ewww cee ee ee ec wee wwe ee ee wees 136 

5.1L INtroduction.... cw ere e rece cr cece cceccccccevcecsceee 136 
. 5.2 General Overview of Reclamation Procedures and 
i Conformance with Standards ..............2020562+. 136 

5.3 Reclamation Sequence and Schedule ............... 139 
5.4 Reclamation Materials and Earthwork Balances .... 140 

vil KMINE 
i 12/89



i TABLE OF CONTENTS (Cont. ) 

a 
PAGE 

5.5 Final Site Grading Plan.... ...ccc cece ewer een eee es 144 
i 5.6 Final Land USe@ ... ccc cece cee ee ee eee ee eee eee eee es) = 145 

5.7 Open Pit Reclamation... .... cece ecw ewe eee e eee ee ee 145 
5.7.1 DeSign Report... .. ccc cece cree nce eee ccereeee 145 

i 5.7.1.1 Control of Acid Production in 
the Pit... cece ccc nc ce tcc cree eee 146 

5.7.1.2 Potential Impacts on Water 
Quality Resulting from 

i Backfilling Type II Material 
Into the Pit ........222eeeee2e6-. 147 

5.7.2 Operations Manual........ cece eee rene eeeee 149 
5.7.2.1 Backfilling Operations........... 149 

i 5.7.2.1.1 Type II Material ..... 149 
5.7.2.1.2 Crushing and Loadout 

Facilities, Catchment 
i Pond, and Ore Haul 

Road .....- cece eee eees 151 
5.7.2.1.3 Type I Materials ..... 151 

5.7.2.2 Water Control During Backfilling. 152 
[ 5.7.2.3 Settling wee cee eee cree eee see ee 153 

5.7.2.4 Slurry Wall and Flood Control 
| Dike... 1. ce ee wc we eee wwe e ee ee s©=6153 
i 5.7.2.5 Operations Under Varying Weather 
| Conditions ..... cee ewer eee eee eee 153 

5.7.2.6 Certification Plan .............. 154 
5.7.3 Engineering Drawings .........-eecceeee022- 154 

f 5.7.4 Alternative Design, Location, and 
OPeratlOn. crc r ecw ccc rere reseccccseseceese 155 

- 5.8 Final Grading of Crusher and Stockpile Areas .... 155 
/ 5.9 Ancillary FacilitieS...... 2... ccc eee ee eee ew ee ee ee )=6155 
: 5.9.1 ACCESS ROA... cece errr rere rer eevee erecceee 156 

5.9.2 Parking Lot and Guardhouse ............... 156 
5.9.3 Administrative Office, Maintenance Shop, 

a Wastewater Treatment Plant, and Explosive 
MAGAZINES... ecw eee ee wc we ee eee eee eee eee ees = 156 

5.9.4 Railroad Spur Line........c cee ee eee eee eee = 157 
5 5.9.5 Fencing and Security ......ccceeeeeveveeese 157 

5.9.6 Power Supply... .. cece ev veerr reece ccvecceee 157 
5.9.7 Fuel Storage and Distribution ............ 157 
5.9.8 Storm Water Control ................2.262--2-. 158 

f 5.9.9 Water Discharge.......c cece esscereceveess 158 
. 5.9.10 Sanitary Wastewater ...............-2-2+-2--. 158 

5.9.11 Refuse Handling......... cece eee eee ee eee ees = 158 
i 5.9.12 Monitoring Well Abandonment .............. 158 

5.10 Erosion Control During Reclamation .............. 158 
5.11 Revegetation... ccc ccc rere crc ccc rcs rccvevececceese 159 

5.11.1 Introduction... . ccc cece wee wee wee eee eee eee ©=6159 
i 5.11.2 Wetland Replacement ...................2..-. 159 

5.11.2.1 Location/Design ............... 162 
5.11.2.2 Hydrology ...........cceeee0-5-- £4163 

i 5.11.2.3 Liner Design ..............+2+-. 163 
5.11.2.4 Wetland Soil Management Plan... 164 

i Vill KMINE 

i: 12/89



i TABLE OF CONTENTS (Cont. ) 

fg PAGE 

5.11.3 Planting PlansS........ cee ee ee ee eee we eee e)~= 6165 
i 5.11.3.1 Seneral Site Revegetation Plan . 165 

5.11.3.2 Species Selection .............. 166 
5.11.3.3 Typical Planting Plans and 

i Sections ....... ccc ee eee eee eeees 170 
5.11.4 Implementation Plans .........-2e0ee0eeee-.- 171 

5.11.4.1 Temporary Nursery .............. 171 
5.11.4.2 Wetland Test Plot .............. 171 

i 5.11.4.3 Seedbed and Plant Area 
Preparation .......0cce ee eeeeeee 171 

5.11.4.4 Seeding and Planting Methods ... 172 
f 5.11.4.5 Mulching and Fertilizing ....... 172 

5.11.4.6 Short-Term Maintenance ......... 173 
5.11.4.7 Completion of Reclamation ...... 173 
5.11.4.8 Monitoring .......-ceeeeeeeeeee- 174 

i 5.11.4.9 Long-Term Management ........... 175 
| 5.11.5 Summary... . cece wc r ever crc c cece e ses cecveeses 175 

5.12 Reclamation CosSts.... 2.2.2... fcc ee ee eee ee we eee eee) = 6175 

i 6.0 PRELIMINARY WATER BUDGET... . 2... ee et wt te te tt ee es 183 

G.1 OVEFVICW. .. cc cee ewe cee eee cece reece er cesses eseee 183 
i 6.2 Definitions... rec cc wwe eee eee eee eee cee cess § 183 

6.3 Description of Water Origins .................... 190 
6.4 Discussion of Results... cece cece eee e eee eveseee 190 

i 7.0 CONSTRUCTION AND OPERATION PHASE MONITORING PLAN ..... 192 

Tel INtroduction.... ccc cw cre ccc vec ccc cccecrcccccvesceese 192 
i 7.2 Groundwater Monitoring During Construction and 

OPeratlon... wc rece cree ces cece acccccccsescessescses 192 
7.2.1 Monitoring Locations .........2cc0eeeee02- 192 
7.2.2 Monitoring Frequency, Parameters and 

z MethnodS... 2... crew nce e ence cc ccscceseceveccese 193 
7.2.3 REPOTting.....ceveeecrecvevccvcccececvceceess 195 
7.2.4 System Maintenance ............ cece cece eee = 195 

i 7.3 Type I Stockpile Exfiltrate ..................... 197 
7.3.1 Design and Construction .........56256.02022- 197 
7.3.2 Monitoring Frequency, Parameters and 

MEtTHOdS. 2. cw cee ecw r cence rece secesecevesese 197 
q 7.3.3 REpOrting...... cee reece ccccecrccccscsccess 198 

7.4 Surface Water... .. cere wee nec n vcs scseccccesscsccesse 198 
7.4.1 Sediments... .. cece eww ec ee ee eee ee eee ee ee ee 199 

i 7.4.2 Fishes cc ccc cece cece ceeeceecceccucceeceeess 201 
| 7.4.3 Macroinvertebrates .................256226- 201 

7.4.4 Water Quality......... cece e concer cvrccrccceee 203 
7.4.5 Habitat Characteristics .................. 203 

i 7.4.6 Wetland Surface FlOWS ...........ceceeeeee- 204 
7.4.7 Reporting. ..... cece e cere evevescvccccccess 204 

7.5 Terrestrial Ecology......... wccccccsesccceccceses. 204 
i 7.6 Meteorology... .. ccc cere r cen cece cece ccccesccsrceses 205 

7.7 Pit INFLOWS... . ccc ccc wc ewe ee eee wee ee eee ee ee ces§ 205 

1x KMINE 
[ 12/89



i TABLE OF CONTENTS (Cont.) 

f PAGE 

i 8.0 CONTINGENCY PLAN... 2.2... cece cee cece e er ere reer ec erecercrececs 207 

B.1 Groundwater... . cece ccc c ence ccc ccc cece ccc crccses 207 
8.1.2 Private WellS.... cece ec cr cre c cer cecccceee 209 

8.2 Surface Water DischargeS..........cccceccccseveeese 209 
8.3 Surface Water... ccc cece ccc erccrcccecrcccccccsees 209 | 
8.4 Wetland Surface FIlOWS....... cee ccc ccc ercecrcecvees 211 

i 9.0 EMERGENCY NOTIFICATION PROCEDURES .......-cececcccceee 212 

10.0 LONG-TERM CARE AND MAINTENANCE ...ceeececcccseccevese 214 

f 10.1 ProcedUreS.... ccc reece crease cccevccccccccccvecees 214 

10.1.1 InSpectionS....c ecw w ccc r err ccccrccccccceves 214 
10.1.2 Maintenance... ccc. cece rere c cree ccc ccceees 214 

i 10.1.2.1 Landform ..ccccseccceeeeceeeees 214 
10.1.2.2 Vegetation ..... cece eee eeceeee 215 
10.1.2.3 Monitoring Devices .........-... 215 

10.1.3 Groundwater Monitoring ......-eceeeeeeeeee 215 
i 10.1.3.1 Groundwater Quality Monitoring 

Outside the Backfilled Pit ..... 215 
10.1.3.2 Groundwater Quality Monitoring 

i Inside the Backfilled Pit ...... 216 
10.1.3.3 Water Level Measurements in 

Selected Wells ......--2---eeeeee- 217 

| 10.1.4 Surface Water... ccc ccc cere rvcccrcceccecee 218 

i 10.1.4.1 Sediments, Macroinvertebrates 
and FiSNh ..cccccesccvccecveveeee 218 

10.1.4.2 Water Quality .....-eeseeeeeseeese 218 
' 10.1.4.3 Wetland Surface Flows .......... 218 

10.1.4.4 Sampling, Analytical and 
Reporting Frequencies .......... 219 

10.1.5 Vegetation and Wildlife .........2eee22--- 219 

gs 10.1.6 Terrestrial Ecology ......cccc ee eeeeceeeee 219 
10.2 Long-term Care and Maintenance Costs ............ 219 

| 10.3 Financial Responsibility wee ee cee eee er eee ese es 223 

i 10.4 Responsible Party..... cece ccc eccccccecccvecreceees 223 

11.0 REFERENCES... cc. cece wwe wwe rece een errr eee er ee reer receece 224 

LIST OF TABLES 

E TABLE NO. 2-1 Key for NR 182 Feasibility Study 
(This Table is a Reference Guide and 
Not a Comprehensive Listing) .....-ceeeeeoes 7 

f TABLE NO. 2-2 Key for NR 182 Plan of Operation 
(This Table is a Reference Guide and not 
a Comprehensive Listing) ......ceeeeeecevees 11 | 

f TABLE NO. 2-3 List of Requested ExemptionsS.....ecseeceeee 14 
TABLE NO. 4-1 Acreage of Facilities Within the 

Mine Site... ccc cc weer c wee rrr reer rec eeense 25 

i x KMINE 

: 12/89



i TABLE OF CONTENTS (Cont.) 

f PAGE 

TABLE NO. 4-2 Phase I and II Excavation Schedule......... 37 
i TABLE NO. 4-3 Estimated Volume of Type I Stockpile 

Materials... ccc cece ccc cece cece rece eee eeees 45 
TABLE NO. 4-4 Estimated Volume of Type II Stockpile 

i Materials... . ccc cece cece eee c eects eeeeeeees = 48 
TABLE NO. 4-5 HDPE Liner Specifications.........-e-e0.2000- 50 
TABLE NO. 4-6 Imported Materials... ... cc ce ew te ee ee ee 54 

: TABLE NO. 4-7 Farthwork Summary......cceccccccccrescevece 55 
i TABLE NO. 4-8 #£=Drainage Culverts Within Project Area...... 99 

TABLE NO. 4-9 Lime/Sulfide Precipitation Treatment of 
Contaminated Mine Water Equipment 

i Shutdown and Maintenance Data.............. 123 
TABLE NO. 5-1 Projected Waste Backfilling Amounts........ 141 
TABLE NO. 5-2 Swell and Compaction Factors............... 143 
TABLE NO. 5-3 Summary of Wetland Functions............... 161 

i TABLE NO. 5-4 Savannah Plant List.............2eceeee00e. 167 
TABLE NO. 5-5 Wetland Plant List............2.2e0e0020262- 168 
TABLE NO. 5-6 Grassland Plant LisSt........c2ceeeeeeeeeee-e 169 

i TABLE NO. 5-7 Reclamation Cost Estimate.............+.... 176 
TABLE NO. 5-8 Anticipated Backfilling Costs by Year...... 182 
TABLE NO. 6-1 Type I Stockpile - 2% and 4% Slope Pre- 

and Post Construction Water Budgets........ 184 
i TABLE NO. 6-2 Type I Stockpile During Construction 

Water Budget... ..cc cere e reece cccccccvcceseee 185 
TABLE NO. 6-3 Type II Stockpile - 2% Slope Pre and 

i Post Construction Water Budgets............ 186 
TABLE NO. 6-4 Type II Stockpile During Construction 

Water Budget...... cc cece eee cece cece cece ceses 187 
TABLE NO. 6-5 Mine Pit - 2%, 4% and 8% Slopes 

f Pre and Post Construction Water Budgets.... 188 
TABLE NO. 6-6 Mine Pit During Construction Water Budget.. 189 

| TABLE NO. 7-1 Measuring and Sampling Points for 
Groundwater Levels and Water Quality 
(Construction and Operation Program)....... 194 

TABLE NO. 7-2 Groundwater Monitoring Analytical 
ParaMeTErsS..... eee cee eee nce ever eersccrvvceree 196 

i TABLE NO. 7-3 Sediment Monitoring Analytical 
Parameters... .. cee e cence vec evcccevcccecvcceee 200 

TABLE NO. 7-4 Fish and Macroinvertebrate Tissue 
Monitoring Analytical Procedures........... 202 

q TABLE NO. 10-1 Annual Long-Term Care and Maintenance 
Costs Year 1 through 6............22620622. 220 

TABLE NO. 10-2 Annual Long-Term Care and Maintenance 
; Costs Year 7 through 40................... 222 

x1 KMINE 
J 12/89



TABLE OF CONTENTS (Cont. ) 

i LIST OF FIGURES 

Following 
i Page 225 

FIGURE NO. 1-1 USGS Topographic Map with Project Area 
FIGURE NO. 1-2 Mine Site Location 

i FIGURE NO. 2-1 STH 27 Setback 
FIGURE NO. 2-2 Site Topography and Existing Conditions 
FIGURE NO. 2-3 Site Topography, Existing Conditions and 

Boring and Well Locations 
i FIGURE NO. 2-4 Property Ownership 

FIGURE NO. 2-5 Zoning Map 
FIGURE NO. 2-6 Project Area Land Use with Property 

f Boundaries and Mine Site Delineated 
FIGURE NO. 4-1 Site Plot Plan 
FIGURE NO. 4-2 Project Area Location 
FIGURE NO. 4-3 Property Ownership 

i FIGURE NO. 4-4 Flambeau Construction Schedule 
FIGURE NO. 4-5 Engineering/Construction Schedule 
FIGURE NO. 4-6 Typical Rock Catch Bench Geometry 

i FIGURE NO. 4-7 Site Grading and Drainage Plan - South 
FIGURE NO. 4-8 Miscellaneous Site Grading Sections 
FIGURE NO. 4-9 Pump Barge Mechanical Details 
FIGURE NO. 4-10 Phase I Pit Design 

i FIGURE NO. 4-11 Final Pit Design 

FIGURE NO. 4-12 Plant Site Grading and Drainage Plan 
FIGURE NO. 4-13 Crushing Plant Arrangement 

i FIGURE NO. 4-14 Site Grading and Drainage Plan - North 
FIGURE NO. 4-14A Type I Stockpile Material Distribution 
FIGURE NO. 4-14B Type I Stockpile Sections 
FIGURE NO. 4-15 Stockpile Sections 

5 FIGURE NO. 4-16 Underground Piping Plan 
) FIGURE NO. 4-17 Type II Stockpile Phasing Plan 

FIGURE NO. 4-18 Type II Stockpile Phase I Sub-Base Grades 
i FIGURE NO. 4-19 Type II Stockpile Phase I Base Grades 

| FIGURE NO. 4-20 Type II Stockpile Engineering Cross Sections 
and Typical Details 

FIGURE NO. 4-21 Type II Stockpile Engineering Cross Sections 
{ FIGURE NO. 4-22 Type II Stockpile Phase I Leachate 

Collection System 
FIGURE NO. 4-23 Site Grading Railroad Sections and Details 

f FIGURE NO. 4-24 Type II Stockpile Phase I Final Grades and 
Phase II Sub-Base Grades 

FIGURE NO. 4-25 Type II Stockpile Phase I Final Grades and 
Phase II Base Grades 

[ FIGURE NO. 4-26 Type II Stockpile Phase I Final Grades and 
Phase II Leachate Collection System 

FIGURE NO. 4-27 Type II Stockpile Final Grades 
FIGURE NO. 4-28 End of Preproduction 

i FIGURE NO. 4-29 End of First Quarter Year 1 
FIGURE NO. 4-30 End of Second Quarter Year 1 

J FIGURE NO. 4-31 End of Third Quarter Year 1 

Kil KMINE 

i 12/89



TABLE OF CONTENTS (Cont. ) 

i FIGURE NO. 4-32 End of Year 1 
| FIGURE NO. 4-33 End of Year 2 

FIGURE NO. 4-34 End of Year 3 
, FIGURE NO. 4-35 End of Year 4 

af FIGURE NO. 4-36 End of Year 5 

FIGURE NO. 4-37 End of Third Quarter Year 6 Final Pit Design 
FIGURE NO. 4-38 Railroad Spur Crossing Plans and Road 

f Sections 
FIGURE NO. 4-39 Administration Building/Lab Building Plans 

and Elevations 
FIGURE NO. 4-40 Maintenance Building Floor Plan, Section and 

f Elevation 
FIGURE NO. 4-41 Railroad Spur 
FIGURE NO. 4-42 Fencing Details 

; FIGURE NO. 4-43 Site Grading Misc. Sections 
FIGURE NO. 4-44 Flow Sheet Mine Facility 
FIGURE NO. 4-45 Wastewater Treatment Plant Flow Sheet 
FIGURE NO. 4-46 Wastewater Treatment Plant General 

f Arrangement Plan 
FIGURE NO. 4-47 Wastewater Treatment Plant Elevation 
FIGURE NO. 4-48 Preblast Survey Plan 
FIGURE NO. 4-49 Slurry Wall Plan and Sections 

f FIGURE NO. 4-50 Type II Stockpile Drainage Detail 
FIGURE NO. 4-51 Type II Stockpile Discharge Structure 

Run-off-Leachate 
i FIGURE NO. 4-52 Type II Stockpile Outlet Structure Pipe 

Penetration Details 
FIGURE NO. 4-53 Type II Stockpile Discharge Pipe Section at 

R.R. Crossing Details 
5 FIGURE NO. 4-54 Surge Pond Plan and Section 

| FIGURE NO. 4-55 Surge Pond Inlet Sections and Details 
FIGURE NO. 4-56 Surge Pond Outlet Sections and Details 

a FIGURE NO. 4-57 Surge and Run-off Ponds Storm Overflow Pipe 
Details 

FIGURE NO. 4-58 Fuel Storage Area Plan 
FIGURE NO. 4-59 Fuel Storage Area Section and Details 

i FIGURE NO. 4-60 Fuel Storage Area Leak Detection Details 
FIGURE NO. 4-61 HDPE Liner Mechanical Anchoring Systems 
FIGURE NO. 4-62 Type II Stockpile Loading Area and Run-off 

{ Pond Plan and Section 
FIGURE NO. 5-1 Reclamation Schedule 
FIGURE NO. 5-2 Section Through Open Pit After Completion of 

Backfilling 
i FIGURE NO. 5-3 Reclaimed Site Final Grading Plan 

FIGURE NO. 5-4 Land Use of Reclaimed Mine Site 
FIGURE NO. 5-5 End or 3 Months of Backfilling 

f FIGURE NO. 5-6 End of 15 Months of Backfilling 
FIGURE NO. 5-7 Section Through Open Pit After 3 Months of 

Backfilling 
FIGURE NO. 5-8 Section Through Open Pit After 15 Months of 

j Backfilling 
FIGURE NO. 5-9 Revegetation Master Plan 

5 FIGURE NO. 5-10 7,.5-acre Wetland Cross-Sections 

X1il1i KMINE 
i 12/89



i TABLE OF CONTENTS (Cont. ) 

FIGURE NO. 5-11 Typical Plan View of Savannah Copse 
i Vegetation Plantings - Initial Planting 

FIGURE NO. 5-12 Typical Plan View of Savannah Copse 
Vegetation Plantings - Year 3 of Reclamation 

f FIGURE NO. 5-13 Typical Plan View of Savannah Copse 
Vegetation Plantings - Year 10 of 
Reclamation 

FIGURE NO. 5-14 Typical Plan View of Wetland Vegetation 
| Plantings - Initial Planting 

FIGURE NO. 5-15 Typical Plan View of Wetland Vegetation 
Plantings - Year 3 of Reclamation 

f FIGURE NO. 5-16 Typical Plan View of Wetland Vegetation 
: Plantings - Year 10 of Reclamation 

FIGURE NO. 5-17 Typical Section of Savannah Copse Vegetation 
Plantings - Initial Planting 

; FIGURE NO. 5-18 Typical Section of Savannah Copse Vegetation 
Plantings - Year 3 of Reclamation 

FIGURE NO. 5-19 Typical Section of Savannah Copse Vegetation 
i Plantings - Year 10 of Reclamation 

FIGURE NO. 5-20 Typical Section of Wetland Vegetation 
Plantings - Initial Planting 

| FIGURE NO. 5-21 Typical Section of Wetland Vegetation 
f Plantings - Year 3 of Reclamation 

FIGURE NO. 5-22 Typical Section of Wetland Vegetation 
Plantings - Year 10 of Reclamation 

f FIGURE NO. 5-23 Typical Plan View of Savannah Copse/Existing 
Woodland Edge - Initial Planting 

FIGURE NO. 5-24 Typical Section of Savannah Copse/Existing 
Woodland Edge - Initial Planting 

| FIGURE NO. 5-25 Typical Plan View of Savannah 
Copse/Grassland Edge - Initial Planting 

FIGURE NO. 5-26 Typical Section of Savannah Copse/Grassland 
a Edge - Initial Planting 

FIGURE NO. 5-27 Typical Plan View of Wetland/Grassland Edge 
- Initial Planting 

FIGURE NO. 5-28 Typical Section of Wetland/Grassland Edge - 
; Initial Planting 

FIGURE NO. 7-1 Construction and Operation Groundwater and 
Collection Lysimeter Monitoring Program 

f FIGURE NO. 7-2 Proposed Well MW-1010P Construction Detail 
FIGURE NO. 7-3 Proposed Well PZ-1011 Construction Detail 
FIGURE NO. 7-4 Proposed Well PZ-1012 Construction Detail 
FIGURE NO. 7-5 Collection Lysimeter Sections 

i FIGURE NO. 7-6 Collection Lysimeter Riser and Sump Detail 
FIGURE NO. 7-7 Construction and Operation Surface Water 

Monitoring Site Locations 
f FIGURE NO. 10-1 Long Term Care and Maintenance Plan 

FIGURE NO. 10-2 Proposed Well MW-1013G Construction Detail 
FIGURE NO. 10-3 Proposed Well MW-1013P Construction Detail 
FIGURE NO. 10-4 Proposed Well MW-1014G Construction Detail 

i FIGURE NO. 10-5 Proposed Well MW-1014P Construction Detail 

X1v KMINE 
5 12/89



i TABLE OF CONTENTS (Cont. ) 

i LIST OF APPENDICES 

APPENDIX A Property Deed and Legal Descriptions 
APPENDIX B Local Agreement 

i APPENDIX C Conditional Land Use Permit 
APPENDIX D Conditional Land Use Permit Certificate 
APPENDIX E Information Pertaining to Mining Bonds in 

Other States 
. APPENDIX F Flambeau Mining Company Financial 

Information 
APPENDIX G Prediction of Chromium, Copper, and Iron 

f Concentrations in Vadose Zone Water Reaching 
the Water Table Beneath the Unlined Type I 
Stockpile for the Kennecott Flambeau 
Project, July 1989 

a APPENDIX H Pipe Crushing Calculations 
APPENDIX I Liner Efficiency and Leachate Head 

Calculations 
i APPENDIX J Supplier and Installation Specifications for 

HDPE Lining Material 
APPENDIX K Design/Operations Manual for a One-time 

Demolition Waste Disposal Facility for the 
i Flambeau Project 

APPENDIX L Prediction of Groundwater Quality 
Downgradient of the Reclaimed Pit for the 

f Kennecott Flambeau Project, Revised December 
1989 

APPENDIX M Reference Standards Applicable to Specie 
Selection, Seedbed Preparation, Planting 

a Methods, and Mulching and Fertilizing 
Methods 

APPENDIX N Water Budget Calculations 
APPENDIX O Analytical Methods for Determining Metals 

| Content in Biological Tissues 
APPENDIX P Biotic Index Sorting Procedure, 1983 

XV KMINE 
i 12/89



1.0 INTRODUCTION 

f Flambeau Mining Company (Flambeau) a wholly owned subsidiary of 
Kennecott Corporation is proposing to develop a copper mine near 
Ladysmith, Wisconsin. As part of the development numerous 

i federal, state and local environmental, construction, building 
and safety permits, and approvals will need to be obtained. One 
step in the permitting process is the issuance of a Mining 
Permit by the Wisconsin Department of Natural Resources (WDNR) 

i under Wisconsin Administrative Code ch. NR 132. The Mining 
Permit will be applicable to the storage, handling, processing, 
transportation and disposal of materials resulting from the 

a proposed mining operation. 

In addition to the Mining Permit under NR 132, NR 182 requires 
that an operating license be obtained from the WDNR prior to the 

i 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 

i 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 

i reclamation. 

Although the backfilling of the proposed surface mine with 
a 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 

a substantive requirements of NR 182 in the NR 132 Mining Permit 
Application. 

f 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 

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 

i 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 

i 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 
12/89



emergency notification procedures, long-term care and 
f 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 

i 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 

i made prior to the commencement of construction. 

Within this document there are references to the "project area" 
and the "mine site." These two terms have specific meanings, as 

i follows: 

- Project Area - This is defined as the area east of the 
Flambeau River, west of STH 27, north of the south line of 

j 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. 

i * 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 

i 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 
i 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 

i 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. 

a 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 

i is approximately 181 acres in size. 

Numerous documents and permit applications in addition to this 
revised "Mining Permit Application" have been prepared and 

f submitted to the WDNR in support of the Flambeau Project 
permitting process. A list of these documents and permit 
applications is contained below. 

i - Environmental Impact Report 

i - Air Pollution Control Permit Application 

- Revised Wisconsin Pollution Discharge Elimination System 
: Permit Application 
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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 

i - One Time Disposal Site Design Report/Operations Manual 

7 - A Feasibility Report and Plan of Operation for mining waste 

i storage and disposal facilities (the substance of these two 

documents has been incorporated into the Environmental 

Impact Report and the revised Mining Permit Application). 

i 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 

i documents whenever appropriate. 

Numerous parties have contributed to the preparation of the 

i 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, 

i 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 

i (Kennecott Corporation) contributed to the design of mining and 
surface facilities. Foth & Van Dyke and Associates Inc., 
Green Bay, Wisconsin was responsible for assembling the 

application and completing the risk assessment and monitoring, 

f 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 

i 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 

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

i 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 requirements. The key 

' identifies pertinent sections of the administrative code and 
provides the document(s) and appropriate location(s) within the 
document(s) where the information can be found. 

i 2.1 Legal Description (Item 7.) 

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

Rusk County, Wisconsin. 

i 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 

i Blackberry Lane; and the area required 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 

f 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. 

i 2.3 Approvals and Exemption Requests (Item 9.) 

The project site is located in Rusk County, with portions lying 
i 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 MINING PERMIT APPLICATION 
DEPARTMENT OF NATURAL RESOURCES (SECTIONS 144.80-144.94, WIS. STATS., AND 

MINE RECLAMATION SECTION CHAPTER NR 132, WIS. ADMIN. CODE) 
BOX 7921 FORM 2700-4 REV, 4-82 

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. 

eS 
i SECTION A — GENERAL INFORMATION 

T. Name of Appucant 3 Applicant 1s (~ one, 

FLAMBEAU MINING COMPANY = Individual O Other (Explain) 

i 2. Street or Route G Sole Proprietorship — 
10 EAST SOUTH TEMPLE O Partnership 

City, State, Zip Code © Corporation 

SALT LAKE CITY, UT 84147 
4. Is Applicant a O Division or X Subsidiary 

of Another Corporation? 
KENNECOTT CORPORATION 

& Yes (If Yes, pate Name and Address of 10 EAST SOUTH TEMPLE 
tion. i Parent Corporation.) SALT LAKE CITY, UT 84147 

A) 

5. If Applicant is a Corporation, is it 6. If Applicant is Incorporated Outside Wisconsin, 
i Incorporated Under Wisconsin Law? Does it Hold a Valid Certificate of Authority to do 

Business in Wisconsin Issued by the Secretary of State? 

c Yes © No i Yes O No 

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

f 8. 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. 

i 9. Provide evidence that the applicant has applied for necessary approvals and permits under all applicable zoning ordinances 
and that the applicant has applied for all necessary approvals, licenses or permits required by the Department. 

10. 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. 

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

i 12. Attach an itemized statement showing the estimation of the cost to the state of reclamation. 

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

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

15. Attach a proposed monitoring and quality assurance plan consistent with the requirements of Chapters NR 132 and NR 
J 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 Appiication. 

i 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. 

2. Attach an explanation and supporting documentation of how the applicant will comply with the financial responsibility 
i provisions of Section NR 132.09, Wis. Admin. Code. 
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——— 
f SECTION C — FEE 
—,e es sss sss 

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 

ll same services to satisfy other requirements. 

nS 
SECTION D — MINING AND RECLAMATION PLANS 

ee tse erica msn sii elim nner 

i 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. 

eee eel 
i 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. I 
agree to furnish such further information as may be required by the Department of Natural Resources to complete this ap- 
plication. 

i Dated Green Bay Wisconsin , this 29th day of 
(City) (State) 

i December 19 89 

an ence S Pecans, Vice President 

f (Signature of Responsible Official) (Title) 

i 6
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TABLE NO. 2-1 . 

Key for NR 182 Feasibility Study 
This Table is a Reference Guide and Not a Comprehensive Listing 

$$$ eee 

Item Location of Information 
ee 

182.08(2)(a) General facility information 

- project title MPA 2.0 
- name, address, phone number of primary contact for MPA 2.0 
departmental correspondence 

- owner of proposed facility MPA 2.2 
- site location MPA 2.1 
- proposed licensed acreage MPA 4.2, 4.7.3.2.8, 4.7.3.2.9 
- proposed facility life and range of disposal capacity MPA 5.0, 4.7.3.2.8, 4.7.3.2.9 
- eStimated waste type and quantities to be contained MPA 5.0, 4.7.3.2.8, 4.7.3.2.9 

(b) Waste characterization and analysis EIR 3.5.6 

2. Identification of waste characteristics EIR 3.5.6.1 
3. Testing 

~“ a. classification of waste types, estimate of EIR 3.5.6.1; 3.5.6.3.7; MPA 
generation rates and volumes 4.7.3.2.8, 4.7.3.2.9 

b. Chemical, radiologic, and mineralogic EIR 3.5.6.3 
analysis 

: c. Particle size analysis EIR 3.5.6.2; 3.5.6.3.2, 3.5 

App. N 
d. Che..:cal and physical characteristic EIR 3.5.6.3 

testing 

1. Acid producing characteristics EIR 3.5.6.3.2 
2. Leaching potential EIR 3.5.6.3.3 
3. Evaluation of physical, radiologic, 

and chemical properties 
e. Description of testing and Chain-Of- EIR 3.5.6.2 

Custody methods 

f. Field testing program NA 

g. Discussion of alternative methods of EIR 2.3.3, 2.4.2, 2.4.3, 4.4.1, 
disposal of waste materials 4.4.2, 4.4.3, MPA 5.7.4 

4. Summary of waste characteristics relative to | EIR 3.5.6.4 
handling, storage, and disposal
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TABLE NO. 2-1 (Cont.) 

eee 

Item Location of Information 

eee 

5. Evaluation of waste characteristics and site EIR 3.5.6.4, MPA 4.7.3.2.8, 

and regional information to determine 4.7.3.2.9, 4.7.3.3.11, 
location, design, construction, operation, 4.7.3.3.12, 7.0, 10.0 

monitoring and long term care for each type of 

waste 

(c) Regional Information (five mile radius) 

1. Topography EIR 3.5.2.1, 3.5.3.1 

2. Hydrology EIR 3.7.2 , 3.6.2 

3. Geology EIR 3.5.2.2, 3.5.2.3 
4. Hydrogeology EIR 3.6.2 

5. Groundwater and surface water quality, and EIR 3.6.2.6, 3.7.1.2, 3.7.3.5 
precipitation chemistry 

6. Climatology EIR 3.4 

7. Identification of adjacent landowners EIR 3.11.3.3 

8. Zoning , EIR 3.11.2.3, 3.11.3 
9. Present land uses EIR 3.11.2, 3.11.3 

10. Present or proposed access roads and weight EIR 3.13.6.8, 4.3.11.5.9, MPA 
Co restrictions 4.7.4.1 

11. Locational criteria NA 

12. Identification of aquatic and terrestrial EIR 3.8, 3.9 
ecosystems 

(d) Site Specific Information 

1. Existing conditions plan sheet MPA Figure Nos. 2-2, 2-3 and 4-1 

2. Boring locations EIR 3.5.1.1 

3. Boring logs EIR 3.5 App. A-K 

4. Soil testing EIR 3.5.1.7, 3.5.3.2, 3.5.3.3 

5. Hydraulic conductivity (in situ and EIR 3.5.3.3, 3.6.3.1.1 

laboratory) 

6. Water table observation wells EIR 3.6.1, 3.6.3



nt eH HE Hee HE He HE He HF He HH EH HF EF GS i 

TABLE NO. 2-1 (Cont.) 

ce ee 

Item Location of Information . 

eee 

7a. Geologic cross sections EIR 3.5, Figure Nos. 3.5-3 to 

3.5-9. 3.5-12 to 3.5-14, 3.5-22 
to 3.5-24 

b. Water table maps EIR 3.6.3.2, Figure Nos. 3.6-4, 
3.6-5 

c. Groundwater flow nets EIR 3.6.3.2, Figure Nos. 3.6-8, 

3.6-9 
8a. Environment characterization of potentially EIR 3.8, 3.9, 4.3.6, 4.3.7 

impacted ecosystems 

b. Baseline monitoring, physical-chemical and EIR 3.4, 3.5, 3.6, 3.7, 3.8, 3.9 
biological monitoring 

c. Land use map EIR 3.11, Figure Nos. 3.11-3, 
3.11-4, EIR 3.3, 3.8.6, 3.9.1.4 

d. Baseline groundwater monitoring EIR 3.6.1, 3.6.4 

e. Table of water quality for potentially EIR 3.7.3.5, Table No. 3.7-6 
affected surface water 

f. Local climatological data EIR 3.4 

(e) Proposed Facility Design 
1. Existing conditions map with design features MPA Figure Nos. 4-1, 4-10, 4-11, 

oO 4-17 

2. Cross sections showing present topography, MPA Figure Nos. 4-148, 4-20, 4-21, 

proposed Base grades, ginal grades, using 5-2, 5-7, 5-8, EIR Figure 

geologic sections as a base Nos. 3.5-14 to 160, 3.5-23 to 

3.5-25 
3. Preliminary earth work balance calculations MPA 4.7.3.3.3, 4.7.4.1 to 4.7.4.4, 

: 5.4 

4. Proposed methods of leachate control MPA 4.7.3.2, 

5. Proposed operating procedures MPA 4.7.2, 4.7.3.3, 4.7.4.1 to 

4.7.4.5, 4.7.4.12, 4.8 
6. Material balances 

a. At the end of a typical year of production MPA 4.7.3.3
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TABLE NO. 2-1 (Cont. ) 

ee 

Item Location of Information 

ee nee ee 

b. Before and after signficant change in NA 

operating practice 

c. At the end of operations MPA 4.7.3.3 

d. At the end of reclamation MPA 5.4 

7. Discussion of reasoning and logic behind MPA 4.7 

design of major features of the site 

8. Monitoring program MPA 7.0 

9. Groundwater Quality beyond outer perimeter of MPA 4.7.3.2.8, 5.7.1.1, 5.7.1.2 
waste site 

10. Site expansion report. NA 

(f) Water budget for dry, wet, and average conditions MPA 6.0 

(g) Aesthetics MPA 4.7.2, EIR 4.3.10 
(h) Dam safety factors (tailing pond embankments) NA 

(1) Contingency plan MPA 8.0 

()) Closure and long-term care MPA 10.0 

(k) Alternative design, location, and operation EIR 2.4.2, 2.4.3, 4.4.1, 4.4.2, 
Oo submittal 4.4.3, 2.3.3, MPA 5.7.4 

(tl) Appendix 

1. Boring logs, soil tests, well construction EIR 3.5 Appendix A-K, EIR 3.5, 
data and water level measurements 3.6 

2. Methods and equations used in analysis EIR/MPA Appendices 
3. References Sec. 6.0 EIR, Sec. 11.0 MPA 

ee



TABLE NO. 2-2 

Key for NR 182 Plan of Operation 
This Table is a Reference Guide and not a Comprehensive Listing 

———— eee 

Item Location of Information 
—————— eee 

182.09(2) Plans of Operations for Waste Sites 

(a) Engineering Plans Plan Sheets 
1. Title sheet Full Size Plan Sheets 
2. Existing site conditions plan sheet MPA Figure Nos. 2-2, 2-3, 4-1 
3. Base grade plan sheet MPA Figure Nos. 4-11, 4-18, 

4-24 
4. Engineering modification plan sheet MPA Figure Nos. 4-14B, 4-19, 

4-22, 4-25, 4-26 
9. Final site topography plan sheet (at MPA Figure No. 5-3 

closing) 
6. Series of phasing plan sheets MPA Figure Nos. 4-14A, 4-17, 

4-24, 4-27, 5-5, 5-6, 5-3 
7. Site monitoring plan sheet MPA Figure Nos. 7-1, 7-7 
8. Long term care plans sheet MPA Figure No. 10-1 

10. Site cross sections perpendicular and MPA Figure Nos. 4-148, 4-15, 
parallel to site baseline at 500 feet 4-20, 4-21, 5-2, 5-7, 5-8, EIR 
spacings 3.5-14 to 3.5-16D0, 3.5-23 to 25 

11. Detailed drawings and typical sections MPA Figure Nos. 4-8, 4-9, 4-13, 
4-15 4-23, 4-38 to 40, 4-42, 
4-43, 4-45 to 47, 4-49 to 62, 
7-2 to 7-6, 10-2 to 10-5 

(b) Operations Manual Information 
1. General MPA 1.0, 2.0, 4.1 to 4.7, 5.7.2 
2. Specifications for Site Construction and 

Operation 

a. Initial site preparations MPA 4.7 
specifications 

b. Certification plan for initial site MPA 4.7 
preparations 

c. Typical daily operation MPA 4.7, 4.8, 5.7.2, 
9.9, 5.10, 7.0, 8.0, 
10.0 

d. Development of subsequent phases MPA 4.7, 4.8, 5.7.2, 
5.10, 7.0, 8.0, 10.0 

e. Site closing information MPA 5.0, 10.0 
f. Long-term care information MPA 10.0 
g. Economic analysis for closing, long MPA 5.12, 10.2 

term care 
(c) Design report 

1. Design discussion - reasoning and logic MPA 4.7.1 to 4.7.3.2, 4.7.4, 
behind design of major features of site 5.5 to 5.7.1



TABLE NO. 2-2 (Cont.) 

_— SSS 

Item Location of Information . 
| _— eS 

2. Financial responsibility analysis for MPA 3.0, 10.3 
closure and long term care 

(d) Contingency plan for 
la. Spill prevention, control and counter MPA 8.0 

measures plan of clean water act 
b. Monitoring programs MPA 8.1 to 8.4 
c. Provision for more monitoring MPA 8.1 to 8.4 
d. Accidential or emergency discharges and MPA 4.10 

corrective actions 
e. Identify time necessary for completion of MPA 4.10, 8.0 to 8.4 

identified actions. 
Ce) Appendix - any additional data not previously EIR/MPA Appendices 

presented 

—_———— eee 

— 

No



these three entities. Among other things, this Local Agreement 
i 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 
i 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 

i 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 of 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 

i from the WDNR. 

Table No. 2-3 contains a list of exemptions that are being 
i 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 

a features for which exemptions are sought are being constructed 
to enhance environmental protection. 

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

| The proposed project plan includes facilities that are located 
i 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 
i 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 

i 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 
i most feasible and prudent means to recover the ore. In 

addition, design and construction activities have been planned 
to minimize any adverse environmental effects. For a further 
discussion of pit lecation and surface facilities and 

i 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 
i 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. 

i 13 KMINE 
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TABLE NO. 2-3 

i List of Requested Exemptions 

Exemption Requested” Code Reference 

Locate pit and other facilities within | 
300 feet of a navigable river or stream NR 132.18(1) (c) 

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

; Locate project facilities within 1,000 
feet of the nearest edge of State Trunk 

| Highway 27 NR 132.18(1) (e) 

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

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

* The Flambeau Project has been designed such that the selection 
of sites for project facilities will result in the least 

i 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 
i 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 

J is being requested. 

KMINE 
12/89 i 14



Construction of Flood Control and Other Facilities ina 
i 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 

i 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 

i "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, 

i 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 

i 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 
i operating near the ground surface. 

In addition to the flood control dike, two outfall structures 
| and their associated pipelines and drainage channels will be 
i 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 

i road, and a small portion of the Type II stockpile and surge 
| pond will be located in the floodplain of intermittent Stream Cc. 

The features will not materially affect navigation and will not 
be detrimental to the public interest. A separate permit under 

i Wis. Stat. ch. 30 and ch. 147 addressing these features has been 
° submitted to the WDNR. 

7 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 

i 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 
i 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 

i 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 
i 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. In planning the project, 
i 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. 

i 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 

i 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 the 

J 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 

J boring and well locations. 

Other Exemptions 

i 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 
i 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 then. 

It must be noted that the fact these parameters would not be 
i 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 

i 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 

f 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 

i should be provided. Information supporting the exemption 
request follows. 

Organic compounds were not tested because there is no reason to 
i believe, based on past land use, that any organic contamination 

) 1s present on the site. Furthermore, there is no reason to 
: believe that the mining operation will lead to any organics 

i contamination. Therefore, there was no need to characterize the 
| background groundwater quality with respect to organics. 

i 16 KMINE 
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Turbidity was not monitored because it is a meaningless 
parameter with respect to groundwater. Groundwater, unlike 

i 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 

i 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 

i 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 radioactivity 

i 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 radioactive 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 

i residents, several rounds of samples were analyzed for uraniun, 
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.) 

i 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 

i 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. 

i 2.5 Surface Mining Suitability (Item 11.) 

a The proposed Flambeau Project is suitable for surface mining 
i 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 
i vegetation or wildlife as designated in NR 27, when such 

endangered species cannot be firmly re-established 
elsewhere. 

i b) Unique features of land as listed in NR 132.03(25) (b) 
which cannot have their unique characteristic preserved 

i by relocation or replacement elsewhere. 

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

i 17 KMINE 
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2.6 Reclamation Costs (Item 12.) 

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

a 2.7 Description of Contiguous Land (Item 13.) 

Figure No. 2-4 shows the location of land contiguous to the 
5 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 within 

| and in the vicinity of the project area are shown on Figure 
i 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 

i of the EIR. 

2.8 Minimization of Disturbance to Wetlands (Item 14.) 

i 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 

Y 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 

i adverse effects on wetlands will be minimized. 

2.9 Monitoring and Quality Assurance Plan (Item 15.) 

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

i 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. 

i The second element involves monitoring associated with the 
determination of the success of reclamation. The third and 

2 final element involves post construction and operation 
i 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. 

i The proposed monitoring plans for the project have been prepared 
in accordance with Wisconsin Administrative Code, chapters 

i NR 132 and NR 182. The methods of ground or surface water 

i 18 KMINE 
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sample collection, preservation and analysis will be in 
i 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 

i this project shall be performed by a laboratory certified or 
: registered under Ch. NR 149. 

5 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) will 

| assist Flambeau in the development of an updated laboratory 
a quality assurance plan for the project. This updated plan will 

| be forwarded to the WDNR vrior to commencement of on-site 
construction activities. On-site monitoring activities 

i 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 

f accepted by the WDNR. 
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3.0 FINANCIAL RESPONSIBILITY 

i 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. 

i 144.80 - 144.94. 

Financial responsibility for reclamation activities will be 
i 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-term 

i care (Wis. Admin. Codes, NR 182.17(2)(f)). 
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| : 

: 4.0 MINING PLAN 

| i 4.1 Introduction 

i 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 
| j (4.7), Erosion Control (4.8), Environmental Protection (4.9), ! 

! Risk Assessment (4.10), and a Preblast Survey Plan (4.11). | 

i 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 

f 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 | 
f 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 
| i 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 
i 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 

i 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. In a similar fashion, the description of the 

a wastewater treatment plant is referenced to the Flambeau Project | 
Final Engineering Report (FER) for Wastewater Treatment 
Facilities (December 1989). : 

i 4.2 General Project Overview | 

The Flambeau copper deposit was discovered using airborne : 
i 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 

i 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 

i approximately 320,000 tons per year. | 

Major components of the project, other than the open pit, are: 
i 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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i 1,300 tons per day will be crushed and shipped via rail to an 
| existing out-of-state processing plant. Overburden and waste 

5 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 ona ! 

: lined 27-acre, 70-foot high stockpile located south of the open : 

| pit. Runoff water from this area and open pit inflow water 
| f 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 handle a 

| maximum of 800 gallons per minute of wastewater, with the open | 

i pit serving as a major storm emergency sump. A total of ; 

! approximately 181 acres will be physically disturbed by the : 

| project. | 

| i 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. | 

| i Reclamation of the project area will return the site to a use 2 

| compatible with the surrounding land use. The final use as | 

| called for by the reclamation plan will result in a non- | 

f 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 : 

i completed. , 

4.3 Regional and Local Setting : 

f The Regional and Local Setting is described in detail in : 

section 3.2 of the EIR. | 

i 4.4 Geological/Geotechnical and Waste Materials | 

Characterization Investigations | 

A comprehensive discussion of completed geological and | 

i 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 

f area, seismology, and waste characterization. | 

Geologic and geotechnical investigations planned to be performed 

| during mining operations will consist of detailed geologic ) 

i 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 

i application. | 
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! 4.5 Overview of Environmental Setting | 

! i 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 | 
| i 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), | 

: i Land Use (3.11), Aesthetics (3.12) and Socioeconomics (3.13). 

4.6 General Description of the Proposed Action 

i 4.6.1 General Project Overview | 

This section deals predominantly with project location, land | 
| i ownership, scheduling, and general project facilities. i 

4.6.2 Location | 

| i The project area is shown on Figure No. 4-2. A description of | 

| the project area is discussed in section 2.1 above. | 

i 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 ina northeast direction and will be | 
| i 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 i 

| § 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. | 

a 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 adjoini. : vegetation. Other : 

existing buffers to the east include the City of Ladysmith : 
Industrial Park and a forested area east of STH 27. In | 

addition, a large forested area immediately south of the project | 
i area also acts as a buffer zone. ! 

i 23 KMINE | 
12/89



f 

| The largest land use category of the project area is upland 
mixed forest, which accounts for 90 acres (30 percent). 

| f 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 
| i developed. Other miscellaneous uses make up the remainder of 
| the project area. 

. | 

! The entire project area is zoned I-1 Industrial. For a further 
, fi 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 
. i 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 
| i 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 
: i 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. | 

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

i 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 

i 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 | 

i cease. | 
| | 

4.6.5 Project Facilities | 

i 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 

a detail in section 4.7 of this report. Table No. 4-1 contains a 
listing of project facilities and the respective acreage they : 

i: occupy. | 
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TABLE NO. 4-1 

i Acreage of Facilities 
Within The Mine Site 

| 
i 

ee 
i Facility Acres 

Open Pit 32 

J 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 

i Wetland Test Plot 1 

Railroad Spur East of Fenced Area 4 

Observation Point, Parking and 1.5 

i Mine Site Access ! 

Topsoil Stockpile (Hydric Soils) 1 

Miscellaneous Outfalls 0.5 

i Temporary Nursery 3 

Other 35 

a Total Mine Site Area 181 

: 
| 

| 
; 

| 

i 
| 
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The 32-acre open pit is approximately 2,600 feet long, 550 feet 
| i 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 

i 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 - 
! i and poorly cemented sandstone. Sumps at the bottom of the open 
| pit will collect and direct inflow water to the wastewater 

| treatment plant. 

: 5 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 2 

| i in and out of the open pit. A three-foot high safety berm will : 
p be constructed on the outside of the haul road. Throughout its | 
| operation, the haul road will be sprayed with water to suppress 
| i 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, 

i 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, | 

7 loadout area, runoff pond, and surge pond will be lined. 

| There will be sufficient area above the crusher to allow for 
i 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 | 
a 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 

f 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 : 

i 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 : 

i 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. 

i 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 : 
! f 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 

3 i building, septic or holding tank drain field, an eight-acre | 
: topsoil stockpile, nine acres of haul and access roads, anda | 
: two-track railroad spur located south of the crusher, ore ! 
: 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 ! 
| i the hydric soil stockpile. | 

| 4.6.6 Requirements for Governmental Services : 

| f The only governmental services required by the Flambeau Project | 
wlll 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 ! 
: f 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. 

i 4.6.7 Reclamation Plan : 

| The open pit will be reclaimed from materials that have been ! 
| i 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, 

i the Type II waste materials will be initially placed into the : 
: open pit and sloped to accumulate pit inflow water. Sump pumps i 

will collect this water for surface treatment prior to 
discharge. Type I rock followed by a saprolite material will | 

i then be placed into the pit. Placement of sandstone, | 
overburden, and topsoil in that order will complete the 
backfilling operation, followed by revegetation and | 

i 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 | 
i following site closure. This plan can be found in section 10.0 : 

of this report. : 

i 4.7 Facility Information | 

4.7.1 Introduction 

| 
i Section 4.7 of this report describes in detail the various | 

facilities that make up the Flambeau Project. In particular, | 
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this section focuses on key design parameters pertinent to the : 
| i 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 : 
: i subsection 4.7.3.3. : 

Finally, the key design criteria, construction, and operating ) 
| i procedures for ancillary facilities are discussed together under : 
: subsection 4.7.4. 

| P 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 i 
| 132.18(1)(e). The project area contains most of the visual : 
| i 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 
| i prominent features of the project area will be the stockpiles, | 
: which would be visible only from late stages of mining just | 
I prior to reclamation. The impact of the stockpiles will be 
: temporary since the stockpiled material will be removed and used | 

i for reclamation of the pit at the end of the mining operation. : 

, Landscaping of the project area with trees, shrubs and grasses 
| i 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. In the | 
| 1970s, approximately 5,000 pine trees were planted by Flambeau’s 
| i 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. 

| i 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 | 
: f 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 
| i 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 | 

i | 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 
| i 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. , 
| ! 

f 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 | 
! i relatively small size mining equipment. In addition, most of | 
, the mining will be carried out in daylight hours which permits ! 
| some visual ore control. | 
| ! 
| i 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. | 
| i 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 : 

| i moved per day, including ore, will be about 6,000 tons. | 

4.7.3.2 Key Design Features 

i 4.7.3.2.1 Open Pit 

Open Pit Design Objectives | 

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

| 
a - Comply with all applicable regulations. | 

- Minimize size of the open pit. | 

i - Expose and maintain a continuous ore supply without | 
stripping peaks, which would result in costly short-term 
increases in equipment and manpower requirements. | 

i - Provide at least two ore faces to meet metallurgical 
blending requirements. | 

i - Maintain efficient access to working benches. 

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

occur. 

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

, Minimum separation distance for the west wall of the pit from 
| the Flambeau River is governed by State regulations. The | 
| current pit design requires an exemption from NR 132.18(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 dramatically west | 
| towards the river but drops significantly before reaching | 
| the river. ! 

| 2. Rock conditions within the river pillar area are | 
| i 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 | 

| i Pit slope angles are a function of rock strength, geologic | 
i structure, groundwater conditions, wall height, wall | 
| orientation, mining practice and time. Slope engineering : 

i 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 | 
| f 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 | 

| i steep slopes for the shallow Flambeau open pit. | 
| | 

| ; ; ; ; | 
| Slopes used in the current pit design include 36 degrees for the | 

f 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 : 
J Slope will be used in intervals above and below ramps. | 

Bench Widths 
| 

i 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 : 

i controlled by the orientation of the geologic structures and by , 
excavation methods, particularly blasting. | 

i 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 | 
: f 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 | 
i i 1.3:1. In order to achieve this geometry, the mining benches : 
: (20-foot height in waste) must be combined (triple benching) at : 
| the 69-degree face angle, which is an accepted mining practice. : 
| , These design criteria are illustrated on Figure No. 4-6. 7 

| Access Parameters 
| 

| 

| i 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, : 
| i 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 | 
! i 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. ! 

: i 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 : 
: i 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. In order to provide dozer access 

i 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 | 

fj basis. | 
| 

Water Control 

f 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 | 

i 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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i 
description of the water sources and estimates of the volumes 
that will be generated from precipitation and runoff are 

f contained in the FER. | 

Groundwater modeling was completed for the project to estimate | 

i 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 : 

| i 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 

: i 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 | 3 
| ; 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. | 

i It is estimated that without the planned slurry wall which will : 

be 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 : 

i location of the slurry wall is shown on Figure No. 4-7. : 

The slurry wall will be four feet wide and extend from the i 

i 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 | 

i 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. 

i 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 | 

i 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 | 

i 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 i 

i 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 
| i 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 | 

i 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 ! 
| f 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 : 
| i crossing this channel. | 

: Flood Control Dike 

| f 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 | 
: i 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. ! 

| i Blasting Program 

| The available data suggests that the upper approximately ten to 
| i 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 ! 
| i 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 : 

| i 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 | 

F 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. 

i 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 7 

any controlled blasting site area. Studies by two independent 
| blasting experts have concluded that blasting practices to be 

f employed in the open pit will meet ILHR requirements. Reports 
developed by these experts addressing blasting plan design and 2 
impacts can be found in Appendix 3.10-A of the EIR. 

i Initial blasting in the west end of the open pit will likely 
consist of a small number of short holes since much of the 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 2 
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. 2 

E 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 ! 
i 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 : 
i Will be kept to a minimum by applying the following practices: : 

- Rip as much of the weathered bedrock as possible. 

i - Ensure all holes are carefully loaded and stemmed. 

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

| 
- Fire blasts to open or free faces. | 

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

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

i * 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. | 

f 
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i 
| It is currently proposed to use a packaged slurry-type blasting 

agent due to the expected wet conditions for an estimated 50 
i 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 

i 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 ! 

i 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. 

| 

f 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 : 

i minimize damage to final pit walls, cushion blasting techniques 2 
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. : 

i 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 

i 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 

i for being significantly quieter than equivalent size pneumatic | 
drills. | | 

In the event primary blasting produces material too large to be 
i 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 

i blasting. The requirement for secondary breakage should reduce 
over time as experience is gained with blasting of the rock 
types. : 

i Mine Planning | 

The Flambeau pit has been subdivided into two mining phases. 
i 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 

i 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 : 
| i No. 4-2 contains an itemization by phase and bench of the non- 7 
: ore material to be removed. The table also describes where the 

excavated material will be stored. : 

E 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 : 

| i the crushed ore stockpile is necessary to avoid large swings in 

| ore metallurgy that could impact concentrator performance. : 
| 

i 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 ! 

i 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. 

i 4.7.3.2.2 River Pillar 

Slope engineering studies and geologic exploration work have 
i 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 : 

i stability. Stability analyses indicate acceptable safety 
factors, employing conservative pore pressure rock mass, and | 
rock strength assumptions. 

i Pit water inflow is anticipated along the prominent northeast- i 
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 i 
on a routine basis. Slope displacement and water level : 

i monitoring will be conducted. Should potentially adverse | 
structures, wall displacements, or water inflows be identified, | 
remedial action will be promptly implemented. This could 

F 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. In 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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TABLE NO. 4-2 

Phase I and II Excavation Schedule 

! Type I Stockpile Type II Stockpile 
Phase Total 

I Till*  SSx*x SAP WR I Total SAP WR II Total Waste 
Bench ktons ktons ktons ktons ktons ktons ktons ktons ktons 

| 1140 0 0 0 0 0 0 0 0 0 
1130 48 0 0 0 48 0 0 0 48 

! 1120 115 O O 0 115 0 0 0 115 
1110 235 0 O 0 235 0 0 0 235 

- 1100 245 71 0 0 316 0 0 0 316 
1090 104 118 36 0 258 72 O 72 330 

| 1080 27 34 134 0 195 116 2 118 313 
1070 4 0 127 0 131 66 38 104 235 

| 1060 0 0 117 3 120 50 51 101 221 
| 1050 0 0 55 59 114 34 71 105 219 

us 1040 0 0 25 80 105 19 90 109 214 
| ~ 1030 0 0 12 78 90 4 106 110 200 
: 1020 0 0 2 74 76 1 114 115 191 

1010 0 0 0 34 34 0 87 87 121 
: 1000 0 0 0 23 23 0 82 82 105 
! 990 0 0 0 13 13 0 78 78 91 

| 980 0 0 0 11 11 0 54 54 65 
970 _O _0 _0 _8 8  _0 46 __46 _54 

778 223 508 383 1,892 362 819 1,181 3,071 

| Phase 
| II 
| Bench | 

1140 6 0 0 0 6 0 0 0 6 
1130 289 0 0 0 289 0 0 0 289 

— xz 1120 348 0 0 0 348 0 0 0 348 
N& 1110 329 0 0 0 329 0 0 0 329 

: 0 2 1100 150 182 O 0 332 0 0 0 332 
: 1090 49 277 7 0 333 3 0 3 336 

1080 23 136 59 0 218 80 2 82 300 

|
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TABLE NO. 4-2 (Cont.) 

| 

_ CU Pype IT Stockpile Type II Stockpile 
Phase Total 
II Till* SS** SAP WR I Total SAP WR II Total Waste 

Bench ktons ktons ktons ktons ktons ktons ktons ktons ktons 
| | 

CO 

1070 7 9 82 1 99 114 22 136 235 
1060 0 2 72 19 93 77 64 141 234 
1050 0 0 30 61 91 31 116 147 238 

| 1040 0 O 1 88 89 3 146 149 238 
1030 0 0 0 85 85 0 149 149 234 
1020 0 0 0 80 80 0 146 146 226 
1010 0 0 0 54 54 0 120 120 174 

| 1000 0 0 0 55 55 0 112 112 167 
| 990 0 0 0 61 61 0 111 111 172 
: 980 0 0 0 53 53 0 112 112 165 
: 970 0 0 0 49 49 0 110 110 159 

960 O O 0 49 49 0 140 140 189 
| Ww 950 0 0 0 17 17 0 79 79 96 
: 00 940 0 0 0 12 12 0 65 65 77 

930 0 0 0 8 8 0 54 54 62 
: 920 0 0 0 4 4 0 42 42 46 

910 0 0 0 O 0 0 14 14 14 
! 900 0 0 0 O 0 0 14 14 14 
! Sub- 
| total 1,201 606 251 696 2,754 308 1,633 1,941 4,695 

: : TOTAL 1,979 829 759 1,079 4,646 670 2,452 3,122 7,768 

*Includes 82,000 tons of topsoil, which will go to the topsoil stockpile. 
| **Approximately 223,000 tons of sandstone and 75,000 tons of till will be placed in 
: the Type II stockpile for select fill purposes. 
| SS = Sandstone 
| —8 SAP = Saprolite 
| SH WR I = Type I Waste Rock | 
: oz WR II = Type II Waste Rock



TABLE NO. 4-2 (Cont.) 

Tonnage Factors (cu ft/ton Rock Type Swell Factor Compaction Factor 

Till 17.0 Type I 13.5 Till 1.2 0.9 
| Sandstone 14.0 Type II 12.8 Sandstone 1.2 0.9 
| Saprolite 16.0 Saprolite 1.2 0.9 
| Type I 1.3 0.9 

Type II 1.3 0.9 
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| eight feet along the outside edge for a safety berm, a seven- : 
i 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 | 

i material placed over on-site till and bedrock which has been : 
graded and contoured to meet design grades. | 

i A berm built along the perimeter of the Type II stockpile and | 
: | adjacent to the haul road serves two purposes. First the bern : 

acts as a drainage barrier to direct runoff water along the 
| outside edge of the haul road and into the runoff collection 
| i 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 | 
| I will be collected and piped to the wastewater treatment plant. 

: 4.7.3.2.4 Crusher 

i 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 | 
i i 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 : 
| 7 crusher feed hopper. A retaining wall will be constructed to 
: separate the crusher fren the Type II stockpile and to retain 
| the Type II waste rock and saprolite in the area. Ore will be | 
! j 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 | 
| i 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 

ow tons of coarse ore from the pit. Stockpiling on this temporary 
| i 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 
: i such that haul trucks can dump ore from a point inside the 
pO 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 | 
: i 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 

i inches of crushed gravel. 

| 
i 
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The crushing facility and the crushed ore stockpile will be | 
i 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 | 

i as a drainage blanket, followed by 48 inches of selected Type II ! 
material. 

— The capacity of the crusher has been designed so that all | 
i 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 direction | 

f away from populated areas and the City of Ladysmith. | 

| Dust suppression spray systems have also been included in the | 
" design of the crusher to reduce dust emissions from the crushing 

i and stocking operations. 
, | 

| 4.7.3.2.5 Stockpiles - General 

i A total of four primary temporary stockpiles will be used during | 
| the operation to store topsoil, ore, Type I and Type II waste | 
: 3 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. | 

| i 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 | 
! i 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 | 
| i 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 | 
| i can be stored above the crusher in case of the need to perform ! 
: | crusher maintenance. 
! | 

: i 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 | 
| t crushed and shipped or will be placed in a temporary stockpile | 
| located in the open pit until the surface facilities are | 
| | operational. 

! i 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 | 

i to the crusher in the event that the crusher is not operational. 
: When operations resume, a front end loader will transport the | 

ee 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 | 
i 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 

od catch pond. The road base will be designed for operation of a | 
i front end loader. Crushed ore will be reclaimed by the front | 

end loader and loaded into railroad cars for transportation to a | 

oe processing facility located out-of-state. | 
. 

i 4.7.3.2.7 Topsoil Stockpile | 

| Topsoil will be removed from disturbed portions of the mine | 

| i 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 . 

i located to the northeast of the pit as shown on Figure No. 4-1. | 
a Approximately 220,000 cubic yards of topsoil will be used to : 

construct this project feature. 

: F As part of the Local Agreement between Rusk County, the Town of 
| Grant, the City of Ladysmith and Flambeau, Flambeau agreed to ! 

a provide an area to allow visitors to park and observe the mining 
| i 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 | 

gs next to STH 27 for easy access. Current plans are to provide a | 
: i 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 | 
i at 3:1 sideslopes. The east and south slopes will be built to | 
| i 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. 

: i 4.7.3.2.8 Type I Stockpile and Settling Ponds | 

OO The Type I stockpile will be constructed to store till, : 
i 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 | 
| i 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 

| P 
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safely accomplished on an unlined site. Flambeau has elected to ! 
i 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 | 

i stockpile. A collection system has been designed to contain | 
interior runoff from the stockpile and direct it to settling | 

F ponds prior to discharge to the river. 

Design 2 

i The stockpile will consist of the following components: | 

- An unlined storage area approximately 40 acres in size. 

i - A system of exterior berms with an interior drainage system | 
 &§ to contain the stockpiled material and to collect and 

channel runoff from the pile. | 

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

i - 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 : 
i the site. 

The Type I stockpile area, Figure No. 4-14, is designed to be 
i 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 | 

a portions of the western half of the open pit. Phase II : 
i materials will be subsequently removed from the upper portions ! 

 &F 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 : 
i 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 | 

i 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 | 
sg minimize run-off from the blanket and to maximize percolation of 

: i leachate through it. The purpose of the blanket is to provide 2 
| additional till material to sorb or retain metals that will be : 
| _ released from the overlying stockpiled materials. The July 1989 
| i transport modeling study concluded that this design technique : 
: wi..z 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 ! 
i Type I waste rock will be stockpiled on top of the till blanket : 

in segregated areas. A final lift of Type I waste rock 
approximately eight feet thick will be placed over the entire | 

i 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 | 
i would be obtained before the final lift 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 | 

i blanket. Sandstone will then occupy the northeastern corner 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 : 
i 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 lift on top of the ! 
stockpile. This stockpiling configuration was chosen in order ! 

ff to facilitate the backfilling of the open pit during reclamation 
activities. A plan view of the stockpile configuration is shown 

gs in Figure No. 4-14A. A north-south and an east-west section | 
i 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 

i 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 

i 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 | 

J exterior drainage swales is shown on Figure No. 4-15. | | 

. The stockpile has been designed to have a surface elevation of | 
i 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. 

i 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 | 

i volume of each material to be sent to the stockpile plus a three | 
percent contingency factor and a ten-foot lift to the top of the ! 
pile should additional space be required. Table No. 4-3 shows i 
the relative volume of each of the Type I materials that will be | 

i placed in the stockpile. | 

| The volumes in Table No. 4-3 differ somewhat from the volumes 
: i 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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i TABLE NO. 4-3 

Estimated Volume of Type I Stockpile Materials : 

! i Type of Material Type I Volumes : 

| (Cubic Yards) | 

i Till 1,239,000 

i Sandstone 339,400 | 

| Saprolite 485,800 

i Waste Rock 631,200 | 

i Total Volume 2,695,400 
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oe compaction factor from page three of Table No. 4-2 was not : 
a 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 | 
f 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 | 

| i _ transport modeling results. 

| The Type I stockpile will be operational for a period of 
: approximately 7.25 years. This includes 5.75 years where . 

f 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. | 

| 

| i 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 | 
| i 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 | 
| i 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 
: j 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 | 
| j 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 | 
! i 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 
: i 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 | 
| i information in Appendix N will be no less than 20,500,000 ! 

: gallons per year, or 56,400 gallons per day. 

f 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 

i 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 

i 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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5 
f liner to collect and remove leachate for on site treatment. 

Design concepts are presented below. ! 

f 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 | 

i for road base construction, 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 lift if additional room is | 
f required. Table No. 4-4 contains an estimated breakdown of the | 
s Type II material that will be placed in this stockpile. This 

waste will be used for reclamation when mining operations cease. 

i The operating life of the Type II stockpile 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. | 

I Site Access and Traffic Routing 

Access to the mine site will be at a controlled entrance. oOn- | 
site movement of materials will be restricted to designated haul | 

i 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 | 
| i will have a 54-inch road base. | 

Screening and Perimeter Fencing 

i Site screening and aesthetics have been discussed in ! 
| section 4.7.2 of this application. Security and fencing of the 

a stockpile will be part of the total mine site security and | 
| fencing plan. Details of this plan are outlined in | 
f section 4.7.4.5 of the Mine Permit Application. 

| | 
: Surface Water Drainage 

i 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 : 
| i 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 | 
| i 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 
! i 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 
| r in Figure No. 4-16. 
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i TABLE NO. 4-4 

Estimated Volumes of Type II Stockpile Materials | 

Type II Volumes 

| i Type of Material (Cubic Yards) ! 

f Till* - 51,000 

a Sandstone* 125,000 | 

; Precipitate from Wastewater 46,000 | 

| Treatment Plant | 

i Saprolite 428,800 

| Waste Rock 1,360,000 

j Total Volume 2,010,800 

: f - *Material for road base construction. ©... 

| : 
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7 Site Sequencing | 

To minimize the quantity of leachate generated, the stockpile | 
_ and drainage system will be built in two phases. Phase I will | 
i 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 : 

i its natural state until its development in year two of the : 
project. Runoff from this area will follow the natural course | 
of surface drainage. | 

| fs Design 

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

| i 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 | 
| i 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 | 
: i 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 ! 
| I contours have been designed in a herringbone pattern to shorten | 
: the collection system pipe spacing and expedite drainage along ! 
| the base to the collection system. | 

| i 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 

: i 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. . 

: i The HDPE liner will be installed on the base and on the inside 7 
: of the berms that encircle the Type II stockpile area. The : 
2 liner will be anchored in the berms using standard anchoring ! 

: i 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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a TABLE NO. 4-5 

HDPE Liner Specifications 

i | Characteristics Value : 

Material Thickness 60 mil ! 

i | Density | 0.94 

| Hydrostatic Resistance 490 lbs/in?@ | 

é Puncture Resistance 270 lbs 

Tensile Strength 240 lbs/in width 

: f 

| 
| 

| 
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i Leachate Collection System | 

The base grades will be constructed in a herringbone pattern and 
covered by the HDPE liner which will contain any rainwater 
infiltration and direct it to the leachate collection system. | 

i 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 | 

f 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 | 
calculations verifying the suitability of the Schedule 80 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 . 

3 i 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 , 
i 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 | 

: a included in the collection system as shown on Figure No. 4-20. | 

| Phase II | 

| i 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, | 

! i and cleanouts. The same design parameters used for Phase I have | 
| been used in designing the Phase II area. | 

| i Liner Efficiency and Leachate Heads 
| 

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

| Liner drainage efficiency calculations were performed for each | 
| i 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 | 

| f efficiency of greater than 98.8 percent. | 

| | 
| I 
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Both maximum leachate head and the time it would take to reach | 
f 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 | 

— approximately 8.9 feet. Given the fact that the storage site : 
i 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 | 

a provide protection to the environment during their life. 

Final Grades 

§ The configuration of the stockpile at the end of Phase I and | 
Phase II filling is shown on Figure No. 4-27. The stockpile | 
sideslopes have been designed to match the natural angle of | 

: repose of the stored material which is approximately 1.5 to l. | 
The top of the pile will be at a final elevation of 1,213 feet, | 
which is 70 feet above the surrounding topography. Site 

! reclamation will commence immediately after the Type II 
ji stockpile reaches final grade; therefore, the grading 

| configuration shown in Figure No. 4-27 will exist for only a | 
short period of time. : 

| | 
: j 4.7.3.3 Construction and Operation | 
: | 

5 4.7.3.3.1 Introduction | 
| 

This section opens with a discussion of the construction | 
a schedule, followed by a discussion of construction materials and 

5 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 | 
! i 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 suck as haul road construction, 
: f the crusher, ore stockpiles, and stockpiling of topsoil are 
! described under the single heading of construction and | 
! operation. The other actions of open pit mining, and the Type I | 
| and Type II stockpiles are each discussed in two subsections. 
: i 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 i 
i technology. The necessary craft skills and construction : 
: procedures in the open pit and surface facilities are well | 
: i 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 

i The construction schedule was prepared to support mine 
development and crusher facility installation and sequenced to | 
assure availability of all environmental protection systems well | 

i in advance of the needed date. | 

Mobilization in the field is scheduled for April of 1991 with 
f 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 more | 

5 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 ! 

g 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 : 

i 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 
f cubic yards). : 

| A summary of earthwork for the mine site, excluding the open pit 
S 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 | 

i fill work. 

4.7.3.3.4 Temporary Facilities | 

f 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 ! 
| a 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 | 
| f operations is completed. : 

| A temporary parking area will be located in the general plant : 
| site area for vehicles used by construction personnel. | 
| i Temporary areas for the storage of building materials and | 

| equipment will be provided on the site adjacent to structures : 
| under construction. 

: i 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 | 

i Imported Materials : 
: 

Crushed Rock Asphalt Concrete Clay | 
a Area (cu.yd.) (cu.yd.) (cu.yd.) (cu.yd) 

s Spur line ballast 14,930 | 

Roads and parking 570 | 

a Riprap 500 ! 
| 

| Concrete 2,490 ! 

i Access road 1,255 

Parking lot 725 

i Slurry Wall (clay) 990 | 

A 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 | 

f Crusher ~ 600 | 

Magazine 3,940 : 

i Maintenance/wastewater | 

| treatment plant yard 6,500 | 

i TOTALS 124,060 570 2,490 1,060 | 

GRAND TOTAL (cu.yd.) 128,180 

Oo 
i 
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TABLE 4-7 

i Earthwork Summary ! 

E oe 
| Cut Fill 

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

i Plant area | 76,350 43,700 | 

| Railroad spur in fenced area 33,350 10,800 

i Railroad spur east of STH 27 1,850 12,550 

Type II stockpile 

q Phase 1 129,800 63,300 

Phase 2 24,050 78,400 

f 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 

i 
! OS : 

f 
i 
i 

. 
| 

i 
| 
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: 
| : municipal fire fighting system if needed. In addition, hand- | 

operated fire extinguishers will be strategically located. i 
Construction water will be provided by an existing on-site well. | 
It is proposed that a new well located to the southeast of the | 

| i plant site will be the primary potable water supply during the | 
mine operating period. : 

| | 

| a 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. | 

| f 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 | 
| i 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. 

! i 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 | 

. i 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 : 
! j activities undertaken at the site. Clearing and grubbing for i 
: other site facilities such as roadways, Type II stockpile, open | 
. pit site, plant facilities area, and the railroad right-of-way | 
| i 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 ! 
| f 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 
! i 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 
: f 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 
| i 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. | 

| | 
| i 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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i possibility of the spread of fire. As per Wis. Admin. Code NR | 
429.04 (1)(i), burning of such material is an acceptable | 
practice. 

i 4.7.3.3.6 Open Pit Construction and Operations | 

| Section 4.7.3.3.6 discusses the construction and operation of | 
i 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 preproduction ! 

| | stripping. It should also be noted that the construction of the 
| i 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 : 
| i 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 

| i 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 ! 
! i facilities that support the open pit are described in later I 

| sections. 

| Operation of the open pit as used in this report refers to the | 
: i 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 | 
! a and operation of the pit are used synonymously in this section | 
! of the application. 
: | 

i Slurry Wall | 

| The slurry wall will be constructed at the west end of the open | 
| f pit and across the intermittent Stream B channel. Site | 

i 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 | 
. i 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 
: Gisturbance of existing vegetation. All construction activities | 
! f 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 | 
| i 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 : 
| i 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 | 

fi 
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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 ! 
| f 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 
| f 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 
f 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 | 
| 5 excavated. Water will be obtained from the Flambeau River or ! 
| the open pit. No water storage pond or slurry mixing/storage mS 
: 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 | 
: i 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 
! i 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 : 
: f 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 
! i 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 | 
: j 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 : 
, i 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 ! 
2 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 ! 

| i 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 ! 

a 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 to the 

| i Type I stockpile area. 

| Upon completion of the slurry wall, approximately 24 inches of | 

| clean till will be placed into the top of the trench. ! 

i Flood Control Dike : 

| The flood control dike will be constructed on top of the slurry : 

: f (Figure No. 4-8) wall. The dike is required to prevent a 100- ! 

2 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 

i 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 
! i center line of Stream B will gradually taper down in both | 

| directions to the land surface. | 

: S 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 : 

i within the dike will be subject to approval by a Flambeau | 

: representative. The fill for the flood control dike will be | 

i constructed so that the distribution of the materials will be | 
| i 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 
| i embankment. The thickness of each lift will be no more than 12 i 

| inches. Each lift will be compacted to 90 percent of its 

| modified Proctor density (ASTM D1557) with a moisture content 

| i within + 2 percent optimum. | 

: Once in place, the dike slope facing the river and the balance 

: of the disturbed area outside the pit perimeter will be ! 

| i 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 : 

| i employed both during and following construction. 

| | 
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Preproduction Stripping 2 

i The preproduction mining plan has been developed in order to : 

meet the following design and schedule criteria: 

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

- preproduction. 

: i - Preproduction equipment fleet size should be compatible | 
! with that required for routine mine operations. 

: f - 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 : 
: a the project area. | 

- Provide access to the ore so that sufficient ore can be ! 

i 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 | 
! i 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 | 

: i 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 | 
| i 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 ! 

| f 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 | 
I temporarily stockpiled in the pit or on the Type II stockpile. | 
: i In either case, sufficient capacity will exist in each facility | 
! to store runoff until the wastewater treatment facility becomes ! 
| operational. : 

! E 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 ! 

: i 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 : 

i 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 | 
i proximity of the deposit in order to determine sulfur content | 

and destination of the waste materials. | 

Mining during preproduction will consist of dozing | 
i 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 | 

prestripping. If these zones are encountered, some minor 
i blasting would be necessary. Drilling and trenching 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 equilibrium analyses. | 
| Benching will not be implemented on final walls in this 
| material. A smooth slope at the 36-degree angle will be ! 
| j 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 
| i 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 , 
| E 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 | 

| i 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 | 
! i 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 | 
, f site during preproduction stripping. Water will be pumped to | 
. | the settling ponds for clarification before discharge. | 

| 

| Major mining equipment requirements for the preproduction period | 
: i consist of: | 

| 1 - dozer for ripping poorly consolidated material and for pit 
: f maintenance | 

1 - hydraulic drill 

| i 2 - hydraulic front shovels 

! 5 - haul trucks | 

| i 1 - dozer for waste storage area maintenance 

| | 
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i 1 - road grader for road maintenance and snow removal | 

1 - water wagon for road maintenance and dust : 
control 

| 
i The above equipment list is a reasonable example of the | 

approximate amounts and kinds of machinery that could be : 
f 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 permits are granted and who conducts the | 

i mining i.e., Flambeau or a mining contractor. These conditions | 
are true for both preproduction stripping and mining. | 

i Mining Operating Schedule | 

_ Mining is expected to achieve full production by the end of | 
1991 and will be concluded approximately six years later during : 

i 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 3 
| of third quarter, year six, final pit design. | 

| E 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 . 
j 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 | 

. i 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 | 
| i 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 : 
: i (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 
! i 2,150 tpd during the last year. | 
! | 

| i | 
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Because shipping costs for transporting ore to a processing ! 
i 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 | 

i 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 : 

f 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 maintenance, 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 | 

i year are summarized as follows: 

PP Yr il Yr 2 Yr3 Yr4 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 | 

E 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 | 
i 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 | 

i 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 ! 
i waste mining will be turned to follow this contact both to the i 

| northeast and to the southwest. Ore mining will follow behind 
| the hanging wall waste mining in both directions. After the ore , 
| E 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, | 
i 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 ! 

i 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 shown in Table No. 4-2. ! 

i 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 ! 

i 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 

E must be taken in positioning the last row of waste holes so as ! 
not to overmine or undermine the waste. 

i 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 i 

p 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 | 

i efficient loading by the shovels. | | 

Waste material not adjacent to the ore zone will be mined in <0- : 
foot benches. The increased bench height will allow the use of 

i a larger hole diameter and a wider drilling pattern. Vertical 3 
holes will be used for most of the waste drilling. In 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. | 

| E 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 } 
| i 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 
: i 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 
i 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 ! 

i 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 | 

E 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 blasting i 

i will be directed in a northwest direction. : 

| The first blasting will probably occur in ore in the 1080 bench, ! 
| which is the first full bench below original surface topography. 

E 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 | 
| i safety precaution, under certain circumstances, traffic may be ! 
: halted on the highway during blasting. : 

: Grade control will consist of detailed mapping, trenching and 
| i 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 
| E 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 
| i 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 
i 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 
: i mineralization, other measures such as masonry saws may have to 
! be considered. Trenching will be done in the softer footwall 
i rock to supplement data from blast hole drilling. | 

i 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 
: E 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. 

| F 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 Il | 

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 | 

E unrippable. Segregation of the Type I and Type Il waste | 

| materials will be conducted on a visual basis, backed up by | 

blast hole drilling and grab samples for sulfide analyses. . 

: 
| 

| } 
: 

| i 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 in | 

| i making the visual inspection of the waste rock. Fortunately, | 

pyrite mineralization at Flambeau is extremely easy to recognize | 

| based upon: 

| | 
i - Shape, which is usually cubic; , 

| : - Luster, which is generally metallic (shiny); and | 

| 
e * 

e e 6 ‘ | 

| - Color, which is brassy. Also, oxidized non-sulfide bearing | 

| rock is brown in color whereas sulfide bearing rock is 

| i usually gray. 
| 

| 

: Geologists, by training, are able to visually estimate various 

| mineral percentages when examining rock samples. This isa 

| E normal and routine part of conducting mineral exploration and | 

| mine geology investigations. There are two ways to assist and | 

verify visual estimates which are: | 

| i - Comparison charts to assist the geologist in making a visual 

| estimate; and | 

| E - 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 | 

P American Geological Institute. This chart, or others will be : 

| used during detailed pit mapping during which time the waste | 

i 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 | 

E 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 | 

E 
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Will be little difficulty recognizing the two waste rock types. 
; Sulfur analysis from grab samples will be required in the 

gradational contact zones between Type I and Type II material, 
in zones of question, and in areas of complex interfingering of 

f 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 

i 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 loaded 
and transported to the surface. 

Blasted material will be flagged in the field to provide the 
loading equipment operator with the material classification. 

i 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 

i per the following example: 

Color Material Classification 

i 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 
i distinguish material types when loading trucks for hauling the 

material to the appropriate disposal location. 

Blasted material will be loaded by hydraulic front shovels. 
i These units are well suited to selective mining because of their 

Superior break-out force and fast cycle time. 

i 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 

f downtime. 

Waste material will be truck hauled to either the Type I or the 
i 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 

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

In order to assess the wall stability in the vicinity of the 
i 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 
i 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 
a this data. Mining will be continued when these investigations 
i 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. | 

i 4.7.3.3.7 Haul Road 

A gravel surface haul road will be constructed from the open pit 
entrance to the Type I and Type II stockpiles (Figure No. 4-1). 

i 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 

i of the road within the perimeter berms of the two stockpiles 
will be accomplished using open pit materials designated for the 
specific location. 

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

Z The haul road northwest of the Type II stockpile will be lined 
i 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 
i 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 

i 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 

i approximately 30 feet. In 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 
i 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 

i 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 
i 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 

i placed in the stockpile area. 
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The width of the haul road will be approximately 60 feet. The 
i 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 

i range between four to eight percent with a maximum grade of ten 
percent. 

i 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 required by 

i mine safety regulations. 

| Haul trucks operating out of the open pit will transport ore 
i 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. 

i 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 

i 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. 

i 4.7.3.3.8 Crusher 

The crushing facilities as shown on Figure No. 4-12 is located 
i 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 
i equipment installation will commence after the retaining wall 

has been constructed. 

i 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 

i 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 

i 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. 

7 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 
i capacity to store several thousands of tons of coarse ore 

without impeding truck flow to and from the crusher feeder 
hopper. 

i 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 

i 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 crusher. 

i In addition, the operator will be responsible for activating the 
water sprays located at the crusher and conveyor belt discharge 
as required to suppress dust. Occasionally, an oversized piece 
of ore will require the operator to use the hydraulic rock 

i breaker to reduce the ore to a manageable size for crushing. 

If the crushing system should need major repairs requiring a 
i 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- 

i end loader at a rate compatible with the crushing system 
Capacity. 

i Crushed Ore Loadout Area 

Crushed ore will be removed from the crusher and transported by 
a discharge conveyor belt to a conical-shaped crushed ore 

i 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 
i | 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 

i 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 

I to the lined runoff pond (Figure No. 4-12). The loadout area 
will require approximately 2,170 cubic yards of off-site crushed 
gravel. 

i 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 

i 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 
i 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. 

i 4.7.3.3.9 Stockpiles-General 

Four primary material stockpiles will be in use throughout the 
i life of the mining operation. These are the eight-acre topsoil 

| 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 

i 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. 

i 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 

i waste materials. 

4.7.3.3.10 Topsoil 

i 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 

i 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 
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. 

i 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 

i 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. 

i 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 

i 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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i significant erosion will be immediately repaired and revegetated 
with additional erosion control measures implemented in the 
affected areas. 

i 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 
i 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 Department of 
i Transportation (WDOT) codes and regulations. 

The observation area will be constructed at the top of the 
i topsoil stockpile at elevation 1,190.0 feet. Access to the area 

will be provided by a trail extending 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 

i 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 

q 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. 

i 4.7.3.3.11 Type I Stockpile and Settling Ponds 

Construction 

i 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 
f 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 

i River. 

Construction of the two settling ponds will consist of 
excavating the ponds to grade. Overexcavation of subsoils is 

i 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 
i 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 

i 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 

i and compacted in shallow lifts, will be used for this purpose. 
After the berms are constructed, they will be bladed, mulched 

5 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 
i 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. 

i 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. 

i 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 point at 

if 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 

i 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 

i operation of the settling ponds can be found in section 4.7.4.12 
of this application and in the FER. 

i 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 

a control consisting of interim berms and swales will be used 
i during the initial clearing and grubbing operation to channel 

drainage and control erosion. 

i 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. 

i 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 

i 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 

i 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 

i lift will be compacted to 90 percent of its modified Proctor 
density (ASTM D1557) with a moisture content within + 2 percent 

: optimum. 
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Operation 

i Till, sandstone, and Type I saprolite and waste rock will be 
hauled by truck to the Type I stockpile 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 

; compaction of the material will take place as a result of 
operating equipment. During the operation of the Type I 
stockpile, a dozer or front end loader will be used to assist 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. 

i 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 

i 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 
f section 4.8.4 will be used for this application. 

Certification Plan 

i 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 

i area. 

The data collected from the above work will be used to prepare 
drawings showing site base grades, top of till and a drawing 

i illustrating the types of subsoils in the Type I stockpile area. 

In addition to the above, photographs of the construction as it 
i progresses will be taken. Photographs will also be taken by the 

geologist to provide visual reference material regarding 
subsoils composition. 

i 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 

i professional engineer as to whether the site was constructed in 
substantial conformance with the plan. | 
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J 4.7.3.3.12 Type II Stockpile 

Construction and Development Timetable 

j 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 

i 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 contains 

i 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 

i 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 
i 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 

f 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. 

f 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 

i 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 

i 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, : 

i 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 

i 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 
i 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 
f 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, 

i temporary drainage control consisting of interim berms and 
swales will be used during topsoil stripping, excavation, and 
berm construction to channel drainage and control erosion. 

i 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, 
i and ore loadout areas are constructed. The construction of 

these facilities was addressed previously. The northeastern and 
southern portions of the system will be constructed to channel 

i 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 

i 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 

i vegetated. 

Following completion of the above activities, site till will be 
cut and filled to bring the area under the HDPE liner to base 

f 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 

f 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 

f 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 

i 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 

j 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 

i 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 

ij placement and loading. 

The HDPE liner will be installed on top of the one-foot 
recompacted till layer by a reputable contractor experienced in 

i 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 
i 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 

i soil to protect it from the elements. 

A key trench having dimensions of one foot wide by two feet 
i 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 foot. 

i 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 

f 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 
j 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 

j 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 

f blanket placement follows. 

The HDPE liner will be placed in panels. When a sufficient 
width of panels has been placed, anchored, and welded, the 

a 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 

f material nominally minus 3/4-inch gradation, having a 
permeability of 1073 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 
i 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 

i 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 

i the liner. Spotters will be used to insure that the material is 
placed in accordance with approved procedures and to the proper 
thickness. 

i 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 
i of gravely sand, obtained from preproduction stripping of the 

pit, will be placed over the granular blanket material in the 
Same manner, 1.e., by dozing a two to four foot layer over the 

f 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 

f additional layer of gravely sand. 

The access corridor will be constructed with several branches 
criss-crossing the liner so that the granular blanket material 

i can be placed throughout the entire lined area in 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 

i 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 

i 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. 

i 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 

j 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 
f holes separated 120 degrees apart. 

The leachate collection header extension will be a solid length 
i 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 

i 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 Appeniiix H. It therefore will not 

i 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 
i the leachate. 

Pipe joints and fittings will be solvent welded using a bonding 
adhesive in accordance with the PVC manufacturer’s 

f 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 

f 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 

A 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 

a 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 

R both vertically and horizontally. A two foot thick layer of 
3- xX l-inch gravel will surround the pipe from top to bottom to 
serve as a "French drain". The top of the discharge structure 

i 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 

i 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 

f 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 

i 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 

i 36-inch HDPE discharge pipe from the discharge structure to the 
surge pond. 

i Phase ITI Construction 

Construction activities for Phase II will consist of clearing 
and grubbing, removal of topsoil, and the excavation of the 

i 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, 

i and leachate collection system. Construction techniques will be 
the same as those discussed for Phase I. 
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i Certification Plan 

Documentation of various construction activities will include 
the use of field and laboratory verification tests, survey 

f 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 
j 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 

i Surveys will be performed to document the location of berms and 

drainage swales; finished subbase and base grades; and leachate 
collection system piping. 

i Subgrade Soils 

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

- One field density test shall be conducted on each one-foot 
lift of fill at 100-foot horizontal intervals. Natural soil 

af moisture at the time of placement shall also be determined 
at these locations. 

f - 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. 

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

i HDPE Liner 

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

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

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

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

- Environmental stress cracking resistance measured according 
to ASTM 1693. 

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

i Field quality control of the HDPE liner placement will be 
directed primarily towards the integrity and water tightness of 
the seams. Testing will include: 

5 - Shear testing and peel testing 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 

i marked, repaired, and retested. 

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

i - 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. 

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

i - 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 

i anticipated field density of the material. Moisture content 
| and density of each sample shall also be determined. 

f 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 
i through the P200 content for each 1,000 lineal feet of 

trench. A minimum of three tests shall be performed. 

81 KMINE 
5 12/89



Drainage Collection System 

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

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

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

f 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 

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

i Initial Type II Material Placement 

A temporary access road will be constructed using Type II 
i 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. 

5 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 

i so as not to impede internal drainage. An initial four-foot 
lift of Type II waste rock will then be placed over the granular 
blanket on the base area to protect the liner and collection 

f 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 

i maximum drainage and collection. 

| Leachate Line Cleaning 

i 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 

i 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 
i 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 

i 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 

i - 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 

i delivered on a three-shift basis. 

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

- Material is to be placed in shallow lifts. A dozer will be 
E 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. 

i - 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 

i Figure Nos. 4-20 and 4-21. All swales will be maintained 
| such that they are free and clear of obstructions that would 

Gisrupt collection and flow of runoff water to the 
: wastewater treatment system. 

Inclement Weather Operation 

f 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 
i 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 material 
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 

i arises. 

4.7.4 Ancillary Facilities - Design Construction and 
i Operations 

Introduction 

i 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 

i 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 

i 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, 

i 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 

f Type I and II stockpile berms. 

4.7.4.1 Access Road 

i A plant site paved access road will connect the site with STH 27 
(Figure No. 4-1). The road will proceeu approximately 750 feet 
west from STH 27 at a point directly opposite Jansen Road. The 

i 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. 

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

i rough grading. 

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

i grubbed. 

The roadway will be built using both crushed aggregate and 
select sand and gravel from off-site. A base of well-graded 

j 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 

f 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. 

i 4.7.4.2 Parking and Gatehouse 

An employee and visitor parking lot with a capacity of 60 
i 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 

E 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 

a 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, 

i and vegetated. 

The gatehouse will be constructed as an extension to the main 
i 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 

i equipment. 

4.7.4.3 Administrative and Maintenance Buildings 

i 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 

i 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 

i 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 area and 
the maintenance building. There will be no long-term storage of 

i 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, 

i 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 
i 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 

F 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 

i use will be limited to maintenance activities. 

4.7.4.4 Railroad Spur Line 

i 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 

i Section 10 as possible. The spur corridor was also designed to 
minimize cut and fill and to maintain as level a grade as 
possible throughout its length. The railroad spur location and 

f 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 

F 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 

i 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 

i 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. 

i 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 railroad spur construction 
for reclaiming disturbed areas such as embankments or cut 

i 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 

i been established. 

The spur line earthwork balance indicates approximately 14,930 
i 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 

i 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 

i area. Till is about evenly divided between the plant area and 
east of STH 27. 

f 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 

f Figure No. 4-1. Access to the plant during const.uction 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 

j 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 

i 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 

i 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 *o the observation platform will be 

| locked except during normal working hours. 

i 4.7.4.6 Laboratory 

The laboratory will accommodate sample preparation, analysis, 
f 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 

i 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 

f on two shifts. 

The underground utilities and foundations for these structures 
i 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 

i Figure No. 4-39. 

During mining, the laboratory will operate two shifts per day, 
i 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 

E during both shifts. 

4.7.4.7 Power Supply 

f 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 

i concrete pad which will be fenced as required by code. 

The transmission line to the mine site will be constructed by 
NSP from an existing line, about 7,000 feet north of the mine 

i facilities main substation. 

Because of the permitting process and transmission line 
construction 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. 

i 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: 

i Average Demand 

' Operation Kw 

Mine 145 
Crusher area 209 

P Wastewater treatment 426 
Office and labs 180 
Miscellaneous loads 200 

i TOTAL 1,160 

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

i 4.7.4.8 Fuel Storage and Distribution 

Fuels and lubricants for the construction equipment will be 
i 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. 

i 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 

i approximately 1,000 feet from the mine. No impacts are expected 
from blasting activities. The fuel tank will be constructed on 
a concrete ring foundation and will be completely surrounded by 

i 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 with 60-mil HDPE and covered with 
sand to prevent any leaked fuel from seeping into the subsoil. 

i A 1,000-gallon above ground gasoline tank will be constructed in 
a Similar fashion on-site adjacent to the diesel facility. 
Figure Nos. 4-58, 4-59 and 4-60 contain a plan view and details 

i pertaining to the construction of the fuel storage area. 

During operations diesel fuel will be used for all of the mobile 
mining equipment. Diesel fuel will be delivered to the mine 

i 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 

E 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 (ATF) 
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. 

i 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 
5 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 

i sounded to alert employees. 

4.7.4.10 Water Supply 

i A new well will be constructed approximately 300 feet east of 
the surge pond to supply a reliable source of potable water in 

E 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 

F 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 
i 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. 

i 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 

P 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 

i 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 
i 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 

i 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 
7 for optimum performance, therefore, provisions have been made 

i for water storage both in a lined runoff pond and a lined surge 
pond (Figure No. 4-12). In 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 

i 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. 

i 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 

i pumps mounted on a floating barge. Runoff from the crushing and 
plant site facilities will flow to the runoff pond. 

i 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 f111 required along the southeast and eastern edges of the 

i 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). 

E 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 

P the Type II stockpile will be followed in preparing the base for 
the surge and runoff ponds. 
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i The berms will be constructed so that the distribution of 
materials will be essentially free from lenses, pockets, streaks 

i 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 

i 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 

i 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 

i 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 

i 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 

i 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 

3 approximately 25 degrees. The 3H:1V side Slopes are at an angle 
i 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 

i runoff, will be replaced as required by manual shoveling or by 
using the original construction methods. 

1 Riprap will be installed below the discharge of all inlet pipes 
i to the ponds. The riprap will extend from below the discharge 

pipe to the bottom of the pond. 

i The runoff pond will be drained during the cold weather months 
a and will be inactive except following a thaw. Following a thaw, 

| runoff water will be immediately pumped into the wastewater 
ea treatment plant for treatment and elimination. Should water 
a freeze in either pond, the sand blanket will protect the liner 

from contact with the ice. 

i 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 

f 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 

F flow by gravity to the pit via this same pipe. 
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The runoff pond having a capacity of 643,000 gallons and located 
to the west of the wastewater treatment plant is also shown on 

i 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 
i 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 

i 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 to a 
7 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 a 

i 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 
i 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 

i 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 

i 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 

i crusher/loadout area. HDPE piping will be butt-fused and placed 
in shallow trenches and backfilled with excavated materials. 

i 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 
i freezing temperatures. 

Wastewater Treatment Plant 

i 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 

i 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 
i 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 
i 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 
i 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 

i 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. 

i A staff of one will be required to operate the plant consisting 
| of a certified wastewater treatment plant operator. [In 

addition, on-site maintenance for the plant will be performed by 
the maintenance department. Trained personnel will be stationed 

i 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, 

i 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 

i 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 

i 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 

i 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. 

i 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 
i 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 

i represented the third wetting. The second wetting produced an 
estimated production rate of 30,000 dry pounds per million 

i 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 

i 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 

I 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 

i 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 

i during the backfilling sequence that has been identified for the 
Type II material. 

| Additional environmental advantages to this option are related 
i 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 

i 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. 

i 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 

i material where it will have important chemical benefits. 

If a separate on-site location is selected, it will require the 
i 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 

P| reclaimed pit under the preferred alternative. Therefore, the 
i long-term impacts of a separate site on land use are adverse. 

Off-Site Disposal 

i 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 

i 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. 

i The precipitate will contain 25 percent solids and, therefore, 
will present a special handling problem if trucked any distance 

i 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 

F increase the tipping fees over and above the typical disposal 
costs. Otherwise, Flambeau will be required to install 
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i additional dewatering equipment at the WWTP to reduce the 
moisture content to allow handling and disposal at a licensed 

1 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. 

i Other Information 

The wastewater treatment plant, except for-the clarifier, will 
i 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 need to 

| treat water from the mine pit, the Type II stockpile, and the 
J holding pond adjacent to the wastewater treatment plant. 

Wastewater treatment plant effluent will be pumped from the 
i 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 Figure 
No. 4-43. Riprap will be placed from the outfall to the river 

i to prevent erosion. Details regarding the outfall structure are 
discussed in section 4.7.4.13 of this application and in the 
Wisconsin State Statutes Chapter 30 Permit Application for the 

i Flambeau Project. 

4.7.4.12 Storm Water Control 

i 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 
i 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 

i 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 
i 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 

q 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 

i 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 
i 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 

i 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 

i 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 storm 

i 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 16-inch diameter 

I corrugated metal pipe with manually operated gates on the outlet 
a structures that can be opened to allow stored water to be 

removed. 

i Type II Stockpile 

The Type II storm water collection system is designed to collect 
i 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 

i 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. 
i 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 

i 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 
i runoff flow to the surge pond is projected to be 47 gpm. 

Plant Area 

i 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 
i 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 

i 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 
7 storms, water would be temporarily left in the open pit, or even 
i directed to the open pit thus reducing the flow to the settling 

ponds, runoff and surge ponds or the wastewater treatment plant. 

f 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. 

i 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 

I 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 
i 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, 

i 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 

f 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. 

i 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 

a full. The pit has significant amounts of capacity to store 
storm runoff water for processing later at the wastewater 
treatment plant. 

i 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 

i 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, 

i one in Section 10, crossing STH 27, and intermittent Stream Cc. 
Finally, additional culverts will be installed where the plant 
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| TABLE NO. 4-8 

i Drainage Culverts Within Project Area 

Location Size 

Railroad Spur Line 48" x 50% 

a 18" x 50% 

18" x 50% 

; 24" x 50% 

i 18" x 60! 
18" x 607 

r 2 - 57" x 38" x 50% 

Entrance Road at STH 27 18" x 60% 

Entrance Road at Stream 36" x 807 

i Visitors Parking Lot 18" x 607 

STH 27 to H&H Building 18" x 607 

Type II Stockpile | 24" x 1807 

i 36" x 180’ 
18" x 607 

f Type I Stockpile 36" x 100% 

i NOTE: 

- All installed culverts are corrugated metal pipe (CMP) 
i - Existing culvert across STH 27 just north of plant entrance 

road is 36" RCP 
| - Existing culvert across access road at STH 27 is 18" CMP 

i - Existing culvert across STH 27 north of proposed observation 
parking is 30" RCP 

- 57" x 38" culvert is a corrugated metal pipe arch culvert 
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access road crosses Stream C and where it joins STH 27. Of 
a these culverts, only two will involve a stream, l.e., 
i intermittent Stream C. Permits under Wis. Stat. ch. 30 have 

been requested for these two culverts. 

f During construction, storm water runoff will be controlled by 
temporary siltation basins and hay or straw bale ditch retention 
checks. The development of the control ponds and the wastewater | 
treatment facility will precede the placement of Type II 

i material in the Type II stockpile, thus preventing uncontrolled 
release of wastewater to natural drainageways. The construction 
of the settling ponds prior to the use of the Type I stockpile 

| will provide clarification prior to discharge of runoff water. 

The storm water control system will be in operation continuously 
t throughout the life of the mine. Inspections of the control 
i system will be made on a regular basis by personnel patrolling 

the site drainage system. These inspection trips are essential 
and need to be conducted on a more frequent basis during spring 

i breakup or during stormy periods. 

Periodically, solids from the settling ponds, the surge 
reservoir, and the runoff pond may require removal. The ponds 

i will be cleaned as needed to maintain storage capacity and 
proper functioning. Cleaning of the settling ponds will be done 
using on-site mining equipment. Cleaning of the runoff and 

i surge ponds will be done using a slurry vacuum pump. Material 
from the settling ponds will be transported to the Type I 
stockpile, and materials from the other two ponds will go to the 

i Type II site. 

4.7.4.13 Water Discharge | 

q Treated water will be discharged at two points along the 
Flambeau River as shown on Figure No. 4-7. The outfall points 
are designed (Figure No. 4-43) to discharge clarified and 
treated water from the mine site into the Flambeau River without 

| erosion to the river bank or impediment to the river flow. 

The wastewater treatment plant outfall structure will consist of 
i a concrete structure that will discharge water to a riprapped 

drainage swale that will transport the water to the Flambeau 
River. The second outfall will be a drainage swale from the 

, settling ponds. Any areas where the slope of this swale exceeds 
i two percent will be riprapped. Riprap will be placed in the 

river below each outfall to prevent erosion. During 
construction, topsoil will be removed to one side of the outfall 

i Site and saved. Silt fences will be put in place and riprap 
added downstream. The topsoil will be replaced and revegetated. 

, The annual average and peak discharges of water from the Type I 
i stockpile settling ponds will be approximately 168 and 8,100 

gpm, respectively. Peak discharge is based on the 25-year storm 
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event. Water discharge will follow the rain and snow melt 
i patterns in the area of the mine. 

Water discharge from the water treatment plant will vary based 
on the water influent to the pit and the weather conditions in 

f the area. Average and peak discharge flow rates are projected 
: to be 296 and 800 gpm, respectively. 

: It is possible that the mine will interrupt the flow of water to 
: a wetland near the proposed open pit. To mitigate this impact, 

up to 20 gallons per minute of the water from either or both of 
the discharge sources may be directed to this wetland as an 

a alternative water supply. This would be a useful and beneficial 
use of the discharge waters. 

: Routine sampling of the effluent discharge will be done from the 
i sampling points in the discharge line. Regular inspections will 

be made of the two outfall discharge points by the mine foreman. 
These structures will be inspected for any obstructions that 
could impede the flow of discharged water and that erosion is 
not occurring. | 

i 4.7.4.14 Sanitary Wastewater 

) Sanitary wastewater will be generated from the administration 
building. The total average daily flow rate of sanitary 

a wastewater is estimated to be 1.9 gpm. 

The 1.9 gpm estimate was developed based on the maximum 
operations work force of 61 people and estimated visitors of 15 

; per day. A total per-day per-person sanitary sewage waste 
| generation rate of 45 gallons was used. This rate includes 

consideration for showers. Using these criteria, the total 
daily sanitary sewage flow is estimated to be 2,745 gallons or 

f 1.9 gallons per minute. 

The generated sanitary waste will be transported to a holding 
i tank via a buried pipe system. The waste will be pumped to a 

| septic tank and an above-ground mound leach field that will be 
located to the north side of the employee parking area. A mound 

: leach field will be used due to the high ground water level. If 
| a mound system is not applicable to the project area, a holding 

tank will be used. 

i Portable toilets will be used throughout the mine site from 
initial construction until sewer lines and permanent restrooms 
are constructed. A licensed septic tank pumping contractor will 

. be used to service the portable toilets and the holding tank as 
i necessary. Prior to installation of the permanent sanitary 

septic system, the licensed contractor will haul the sewage off- 
: site for disposal. 
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Portable toilets will generate approximately four gallons of 
} sewage per person per week. With a restroom/shower trailer 

i approximately 35 gallons of sewage will be generated per person 
per day. During the first six months of construction, assuming 
a peak work force of 161 people over a short period of time with 

7 25 having access to a restroom/shower trailer, approximately 875 
gallons of sewage will be generated per day. 

The sanitary wastewater system will be continuously in operation 
i over the life of the mine and into reclamation. Routine 

maintenance and servicing will be conducted by outside 
contractors to ensure the system is working at peak performance. 

fi 4.7.4.15 Refuse Handling 

Grit from the lime slaking operation will be transported by a 
I screw conveyor to a location adjacent to the wastewater 

treatment building, where a front end loader will be used to 
load the grit into a truck. The grit will be hauled to the Type 

f II stockpile where it will be disposed of with the waste rock. 
The maximum grit »roduction to be handled will be 2,400 pounds 
per day. 

/ Refuse from construction activities will be hauled off-site to 
an approved disposal area. The refuse normally generated by 
mine operations will consist of metal, rubber, wood, and 

f lubricants as well as the daily trash and garbage typical of an 
industrial work force. Refuse will be accumulated in waste 
containers or areas for weekly disposal. Wood refuse generated 
during the construction and grubbing of the mine site will be 

; chipped and/or burnt in accordance with approved burning 
permits. 

q The scrap metal waste will consist mostly of worn parts from 
process or production related equipment. Typically, this 
material will be collected in a specific location and 

7 periodically it will be sorted and sold to a scrap metal 
j contractor. Small scrap metal pieces will be collected in bins. 

Larger pieces will be stored in a suitable outside area. 

i The bulk of the scrap rubber will result from mobile equipment 
tires and process related equipment such as conveyor belting and 
air and water hoses. Used tires will be returned to vendors. 
During operation of the mine, waste oils will be produced from 

i mobile mining equipment and process equipment during the normal 
course of preventive equipment maintenance. This will include 
mobile equipment engine oil, hydraulic fluids, process 

i equipment, lubricating oil, and special lubricants. The waste 
| Oils, fluids, and oil recovered in oil/water separators will be 

collected in special containers as it is removed from equipment, 
and will be returned to the supplier or special contractor for 

f reprocessing or disposal off-site. 
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The scrap wood materials and the trash and garbage will be 
collected and temporarily stored in containers located 

i throughout the facilities. This waste material will be 
periodically collected and removed from the mine site and 
disposed off-site by a licensed contractor. 

q The total volume of unsalvageable waste during operation is 
estimated to be approximately 2.5 tons per year per employee. 
Assuming an average employment of 55 people, the estimated 

i annual waste generated will be approximately 138 tons. 

4.7.4.16 Dust Control 

a During March of 1989 Flambeau submitted an Air Pollution Control 
Permit Application to the WDNR. That application identified two 
project sources that require permitting for air emissions. 

i These sources involve the emission of particulate matter. 
Calculations of particulate emissions for the project indicate 
that such emissions will be no more than 46 tons per year, which 
is Significantly less than the 250 ton per year minimum value to 
TSP that defines a "major new source" under Prevention of 

: Significant Deterioration (PSD) Regulations (40 CFR 51.24). 
Therefore, the Flambeau Mine is not considered a major new 

f source. 

In addition to the above, the Flambeau Mine will include several 
sources which are exempt from permit requirements. These 

i sources include space heaters, a laboratory fume hood, exhaust 
emissions from equipment, and the diesel fuel tank. A further 
discussion of emission sources from the project can be found in 

5 the project’s Air Pollution Control Permit Application (March 
| 1989). Discussed below are dust control procedures to be 

implemented for the project. 

f The key design criteria for dust control is the minimization of 
dust from leaving the project area. This can be accomplished by 
the use of water trucks in the mine, sprays on dust-generating 

i equipment, and with dust collection equipment. While the 
| primary means of controlling dust on the site will be through 

the use of water sprays, it may be necessary to use supplemental 
i dust suppressants at times. 

: Due to the wet nature of the ore, no dust control provisions 
will be required from the open pit to the feed hopper at the 

i crushing facility. Water sprays will be utilized in the 
crushing operation and conveyor belt discharge to the fine ore 
stockpile to control any fugitive dust generated by these 

i operations. 

Dust emissions which will be produced by operation of support 
) equipment on facility roads will be controlled by watering. 
f Emissions from mobile equipment will be maintained at low levels 

by proper maintenance. 
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To suppress dust from the stockpiles, selected active areas of 
j the waste rock stockpiles will be watered as required. 

. Once final surface grades have been established on exposed soil, 
vegetation will be planted for prompt soil stabilization and 

f dust control. 

Dust 1s not expected to be a problem on the mine site during 
, construction since the materials excavated from the open pit 

a will be wet. In addition, the climate of Wisconsin is such that 
rainfall normally falls throughout the season without 

| Significant dry periods. 

| As a precaution to dust escaping the site, a 4,000-gallon tank 

truck will be available during construction and operation to wet 
down haul and access roads, and working areas where machinery is 

A active. 

4.8 Erosion Control 

f 4.8.1 Introduction 

This section discusses the erosion control procedures to be used 
j during construction and operation of the proposed mine. Erosion 

control during reclamation is discussed in the reclamation plan 
(section 5.0 of the Mine Permit Application). 

i Exposed soil surfaces will require some type of cover to reduce 
erosion. To establish vegetation successfully on soil, it is 
important that the slopes are mechanically stable, the area is 

| protected from runoff water, and surface erosion is temporarily 
minimized with a mulch, alone or in combination with a chemical 
Soll stabilizer. On long slopes it may be necessary to reduce 
the segments of decreasing elevation with a system of diversion 

a berms or bench terraces. 

Erosion control is a pre-requisite for successful plant growth. 
f Design criteria for soil erosion and sediment control applicable 

to construction and mining sites have been described by the 
USDA-Soil Conservation Service (1972), U.S. Highway Research 
Board (1973), U.S. Environmental Protection Agency (1975, 1976 

a a,b), and State of Wisconsin (1981). 

Erosion control procedures should provide for the following: 

i a. Temporary control of sediment until more permanent 
structures and/or vegetation are established. 

i b. Detention of storm waters on the construction site and the 
release of these waters at non-erosSive velocities. 
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c. Diversion of water from the construction site through the 
i use of diversion terraces. 

ad. Establishment of cut-and-fill slopes as flat as feasible and 
consistent with the strengths of soil involved and overall 

7 project economics. Slope stability depends on length and 
steepness, soil strength, moisture content, density, and 
other factors. 

a Soil erosion and sediment control measures may be temporary or 
permanent, and will include installation of one or more of the 
following: (1) sedimentation traps or basins, (2) berms, (3) 

i Slope drains, (4) toe-slope ditches, and (5) diversion channels. 

4.8.2 General Engineering Techniques for Erosion Control 

f Various techniques can be used for soil erosion control during 
the construction phase, and will be employed during development 
of the open pit and surface facilities, settling ponds, surge 

[ pond, waste rock stockpiles, railroad spur and access road. 
These techniques include diversion dikes, filter fabric, 
sediment traps, straw bale barriers, silt fences, sediment 

: ponds, slope benches, and riprap. 

Following are the general erosion control procedures that will 
be employed at the site. 

i Open Pit 

s - There will be no discharge from the pit itself. 

- Runoff on the southeast side will enter the pit via the 
haul road. 

i - Runoff between the pit and the Type II stockpile will 
enter the pit directly. 

; - Runoff on the north side will be directed around the pit 
via a runoff trench. 

- Part of the natural drainage into the pit along the north 
central part of the pit will be diverted by a berm. 

- A sump in the bottom of the pit will collect noncontact 
i water for pumping into the settling ponds before any 

sulfide material is exposed. This will be directed to the 
wastewater treatment plant after sulfide rock is exposed. 

i Stockpiles 

- The sites will be graded to channel runoff away from the 
; area. 
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- Runoff drainage swales between the berm and stockpile will 
be established to channel runoff to either the Type I 

i settling ponds or the wastewater treatment plant surge 
pond. 

i - Runoff on the outside of the berm will be directed away 
from the facility via an engineered drainage system. 

- Disturbed areas outside the perimeter berm will be 
i vegetated. 

Ore Haul Road 

i - The road will be ditched on the sides and water directed 
into the open pit or the Type II collection swale. 

i Crusher/Loadout Area 

- The site will be graded to direct surface runoff into the 
f runoff pond. 

- Runoff water containment berms will be established. 

i - Runoff will be underlain with an HDPE liner to collect 
infiltration water and drain it to the runoff pond. 

i - Disturbed areas outside the limits of the crusher/loadout 
area will be vegetated. 

, 4.8.3 Erosion Control Procedures for the Open Pit 
' Stockpiles and Plant Facility Sites 

Site Preparation Erosion Control 

f Site preparation will be performed in two stages: 

a. Initially, the open pit, stockpiles and plant facility sites 
5 will be cleared of shrubs and trees and then rough-graded. 

b. Following clearing, grubbing and rough grading, disturbed 
areas not required in the early phases of development will 
be seeded and silt fences will be placed to control erosion 
and runoff. 

5 Erosion control during rough grading will consist of 
construction of surface drainage ditches to channel runoff. 
Where portions of the storm drainage system are not installed 
concurrently with the rough grading, separate provisions for 
runoff and erosion control will be made. Yfhese provisions will 
consist of temporary ditches, or straw bale barriers. 

i Graded areas not scheduled for immediate development will be 
| mulched and revegetated with a temporary ground cover 
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immediately following the grading work to reduce siltation from 
runoff erosion. As an area is subsequently developed, any 

i portions of the final storm drainage system not installed with 
the initial site work will be installed before beginning other 
construction. At that point, runoff would be controlled by the 

i permanent system, although some straw bale barriers and silt 
fences may still be used to prevent downstream siltation. 
Development of the site in this manner will reduce the need for 
short-term temporary erosion control measures. To the extent 

| possible, temporary erosion control measures will preceed the 
start of site preparation and construction. 

J Long-term erosion control will be provided through the final 
surface water drainage system. Through application of these 
procedures the major effects of construction activity will be 

a contained within the construction area boundaries. These 
i control measures will remain in effect and be maintained on a 

regular basis until final reclamation is achieved. 

f Railroad Spur 

Clearing, grubbing, and material disposal for the railroad spur 
will be performed in the same manner as that planned for the 

i mine facilities site preparation. Earthwork operations will 
follow as closely behind the clearing and grubbing operation as 
is practical. Temporary erosion and runoff control techniques, 

| will be used with permanent culverts and a system of retention 
j basins built into swale bottoms to prevent the unrestricted flow 

of runoff. Riprap, filter fabric, and hay matting in 
conjunction with the engineered drainage system will eliminate 

i sediment flow into adjacent wetlands or other areas. 

The soils in the wetland areas may not be suitable for roadbed 
| construction. If this is the case, these soils will be over- 
| excavated by an additional two feet and replaced with select 

material from the on-site excavation. The over excavation is 
currently estimated to be less than 3000 cubic yards. This 

. material will be placed with the till on the Type I stockpile or 
spread adjacent to the railroad spur and covered with topsoil 
and seeded. Placement of subballast and ballast on the subgrade 
will complete the railroad bed before ties and rails are 

i installed. 

During the operation of the railroad spur, standard erosion 
i control and vegetation maintenance procedures will be used. 

These procedures will include fertilization, mowing, brush 
control, and reseeding of areas disturbed during railroad spur 

i line maintenance. 

| Herbicides or physical removal will be used to selectively treat 
undesirable woody plant species that encroach within the 

i railroad spur right-of- way. Only EPA approved herbicides will 
be applied. Selective applications of herbicides will be 
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completed by a private contractor in accordance with standard 
i railroad maintenance practices. 

Haul Road and Water Pipeline Corridor 

i Typical temporary erosion control techniques will be used during 
construction and until the new vegetation has been established. 
Specific details and locations of the temporary erosion control 
measures used during construction (straw bale barriers, filter 

a fabric fences or similar measures) will be determined during the 
final engineering phase. 

7 Following construction, the route will be seeded to provide 
erosion control. During the operation of the mine, landscape 
maintenance practices will be used to minimize invasion of 
shrubs and trees which would interrupt normal operating and line 

i maintenance/ repair procedures. 

Pipelines and Water Discharge Structure Construction 

i During construction of pipelines, exposed areas with potential 
for runoff of sediments will be controlled with straw bale 
barriers. Seeding and reestablishment of vegetation will follow 

; after trench backfilling. 

Areas disturbed during construction of the discharge structures 
i near the Flambeau River and in nearby wetlands will be minimal. 

Lightweight equipment, swamp mats and other appropriate 
precautions will be taken to lessen working difficulties and 
disturbance in the wetlands and areas adjacent to the discharge 

i structure. 

In the construction zone for the discharge structure, straw bale 
| barriers or geotextile materials will be used to trap silt and 

minimize sediment runoff to the Flambeau River. The same 
methods will be used in the wetlands and every effort will be 
made to minimize the extent of the disturbed area and keep the 

f construction corridor as small as possible. These measures will 
be continued after completion of construction until the soils 
have stabilized and vegetation has been established. 

i Flood Control Dike and Slurry Wall 

Run-off from the area disturbed during construction of the flood 
; control dike and the slurry wall will be directed to a temporary 

sump within the perimeter of the open pit. Silt fences and 
straw bales will be used to control erosion from the dike slope 

i adjacent to the river. 

Waste Rock Stockpiles, Settling Ponds and Surge Ponds 

f Construction of the waste rock stockpiles, settling pond, and 
surge pond will be scheduled so that completion of each of the 
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ponds occur at the time at which it is needed. The limited 
construction season in the area requires the concentration of 

i construction effort during May through November. 

During construction, control of surface water runoff will be 
i accomplished by constructing a series of ditches, dikes, and 

retention ponds, and the use of temporary vegetation, soil 
stabilizers and mulches. Surface water runoff with the 
potential for high suspended solids content will be diverted 

i through temporary sedimentation ponds with overflow weirs before 
being discharged into the drainage system of the surrounding 
area. These sedimentation ponds will allow for settling of the 

i suspended solids. As each construction phase is completed, 
temporary and final vegetative cover will be established where 
appropriate. 

ij Minor surface water diversion will be required in the mine and 
waste rock stockpile areas. However, minimal disruption will be 
made to the natural drainage of the area. 

: 4.8.4 Vegetation Techniques for Erosion Control 

Topsoil Removal and Preservation 

i Wisconsin NR 132.08(2)(f) states that "All topsoil from surface 
areas disturbed by the mining operations be removed and stored 
in an environmentally acceptable manner for use in reclamation." 

f The major soil series present in the project area are described 
in section 3.5 of the EIR and are characterized generally as 
having "poor" topsoil characteristics. A generally accepted 

; description of poor topsoils is as follows: Soils rated as poor 
are very sandy soils, very firm clayey soils, soils with 
Suitable layers less than eight inches thick, soils having large 
amounts of gravel, stones or soluble salt, steep soils, and 

, poorly drained soils. 

The construction plan that has been developed assumes topsoil 
i will be stripped to a depth of about ten to 12 inches. This 

material will be stored and reused during reclamation. Peat 
humus will form a valuable material for the generation and 
sustenance of plant growth. Therefore, where applicable, peat 

i humus will be salvaged during construction activities and used 
during reclamation. Where applicable, the standards for 
removal, storage and use of topsoil and peat humus will be 

i comparable to those of the Wisconsin Department of 
Transportation (WDOT). 

i Fertilizer Use 

Successful establishment of forage type plant species for 
purposes of erosion control will likely require some type of 

f fertilizer application. As major project facilities are 
constructed and the areas associated with, or adjacent to, these 
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facilities are graded and ready for establishment of vegetative 
cover, soil samples will be taken and analyzed to determine the 

| most appropriate fertilizer application. 

The proposed seed mixtures that will be most commonly used for 
i temporary erosion control are also composed of species tolerant 

of moderate soil fertility. Fertilizer requirements for non- 
herbaceous vegetation, whether planted directly into subsoils or 
into topsoil applied over subsoil, will follow the general 
practice by the WDOT for such projects. 

Seed Selection 

i The seed mixture selected for best meeting the erosion control 
requirements of this site and which has proven effective in the 
State of Wisconsin is WDOT seed mix No. 3. This seed mix is 
described in Section 630 of the Standard Highway Road and Bridge 
Specification, pages 518 to 522. 

s Construction areas having exposed soils that will not be 
disturbed from October to May will be stabilized in late summer 
or early autumn with grass-based seed mixtures. These seed 
mixtures will be supplemented with mulch and/or soil surface 

; stabilizers to ensure establishment of vegetative cover prior to 
the non-growing season. Vegetative cover will be established as 
early as possible on these areas so that the soils are 

f stabilized and erosion potential is minimized. Otherwise, 
seeding and mulching will take place during the late spring or 
early summer planting period. 

f Methods of Seeding 

During the construction phases of the project, seeding will be 
7 undertaken using both hydroseeding and mechanical methods. 

Specific site characteristics, but primarily slope, will 
determine which method is selected. 

f Time of Seeding 

The optimum seeding period for the seed mixtures is May to June, 
[ or August and September. Where completion of construction of 

various facilities does not permit an optimum seeding time, 
temporary erosion control methods will be utilized. 

i Mulches and Soil Surface Stabilizers 

Numerous types of mulches and soil surface stabilizers can be 
i used when hydroseeding. Selection of a specific type will be 

dependent upon the recommendation of a contractor specializing 
in the field, cost, and availability. 
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4.9 Environmental Protection 

i Final development of the proposed mine plan has been 
accomplished to maximize protection of the physical and human 
environment of the local area and the region. The proposed 

i mining plan is the culmination of over 15 years of careful 
planning. 

The results and recommendations of extensive studies were 
f incorporated into the site design, layout, and the development 

of the operation and reclamation plans. This section summaries 
the various environmental protection measures that have been 

i adopted by Flambeau to assure that the project minimizes adverse 
effects on the environment. Details of the environmental 
protection measures incorporated into the project are provided 
in this Mining Plan Application, the EIR and various other 

i permit applications submitted for the project. 

4.9.1 Air Resources 

f The construction, operation and reclamation phases of the 
project will be accomplished so as to assure maintenance of the 
ambient air quality in the areas that surround the project. 

a Careful and compact site layout minimizes the overall area 
affected and reduces emissions. 

Haul roads will be watered and the ore crushing operation 
controlled by spray bars thereby effectively controlling dust. 

| This has been shown to be 90 percent efficient in typical mining 
operations. Because there are no ore processing facilities 

f proposed for this project, there will be no regulated emissions 
other than particulates. 

7 4.9.2 Surface Water 

Considerable study and design has been successful in developing 
a wastewater treatment systems for all wastewater from the open 

i pit and other project features. The systems will prevent 
adverse impacts on the waters and aquatic communities of the 
Flambeau River. These projects are described in detail in the 

i FER and WPDES Permit Applications. 

All phases of the project have surface water control measures 
that will minimize erosion and releases of sediments from 

i disturbed construction and/or mining areas. These measures 
include soil stabilization features that will control soil 
erosion from the site. Section 4.8 and Chapter 30 permit 

i applications further discuss surface water protection. 

4.9.3 Groundwater 

i Groundwater quality in the region is not expected to be 
adversely affected. Waste rock materials that produce contact 
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water requiring treatment will be managed so as to collect, 
contain, and treat the water prior to releasing it to the 

; environment. Although the temporary drawdown of groundwater is 
expected to affect the area immediately surrounding the pit, 
original groundwater regimes should reestablish after the pit is 

i reclaimed. The extent of the temporary drawdown will not affect 
private wells in the vicinity of the site. 

Reclamation of the pit includes a backfilling sequence that 
i reflects the original stratigraphy and close to the original 

topography. In order to prevent significant changes to 
groundwater quality in the pit during and after backfilling, 

a lime will be added with the Type II material to control pH. 
Therefore, after reclamation, groundwater quality is expected to 
return to preproject conditions. 

, 4.9.4 Land Resources 

Confining the project facilities to as small an area as 
f practicable reduces overall surface disruption to a minimum. 

Terrestrial habitats will be reclaimed. The project area will 
be returned to land uses that are of an equal or higher quality 
than premining uses as a result of reclamation after a seven- 

j year construction and operational period. 

Special management techniques, such as the replenishment of 
i surface water to adjacent wetlands will be employed as necessary 

during open pit mining to maintain the biological functions of 
these areas. 

i 4.9.5 Public Safety 

The major components of the mine site will be enclosed by a 
fg security fence. A guard will be present during the 

construction, operational, and reclamation phases of the 
project. The railroad spur across STH 27 will be appropriately 
Signalled to provided protection to traffic. The railroad spur 

, crossing at Meadowbrook Lane will be signed as required for 
public safety. Blasting will be conducted in accordance to all 
appropriate rules and regulations. 

i 4.9.6 Monitoring and Contingency Plans 

Environmental monitoring during and after the project is 
i discussed in sections 5.0, 7.0 and 10.0 of this report. 

Contingency plans prepared to address potential deviations from 
expected operations that may affect the environment are 

i presented in section 8.0 of this report. 
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4.10 Risk Assessment 

i 4.10.1 Introduction 

The risk assessment reported herein has been prepared to be 
responsive to the Wisconsin Administrative Code NR 132.08(i). 
That portion of the code states: 

' "The applicant shall prepare a risk assessment of 
; possible accidental health and other environmental 

hazards potentially associated with the mine 
operation. Contingency measures with respect to 
these risks and hazards, and the assumptions in 
this assessment, shall be explicitly stated." 

The risk assessment evaluates the potential risks associated 
i with all phases of the project, including construction, 

operation, and reclamation. The assessment was structured to 
evaluate several situations not expected to occur during the 
normal operation and/or lifetime of the facility. Potential 
environmental consequences of normal operation for the project 
are discussed in the EIR. 

i Assessment of risk under preliminary design conditions has been 
| based on engineering judgment of experienced technical 

personnel, historical data from related, relevant fields, and 
i semi-quantitative techniques. 

The risk assessment was conducted in parallel with the 
development of the EIR and other studies integral to the Mining 

i Plan. Where pollution control systems and equipment or 

administrative controls will be used in the project under normal 
operating conditions, the performance of these control measures 

i was considered in the risk assessment. 

For this assessment, the probability of various risk scenarios 
has been combined in a semi-quantitative manner to cover both 

, the probability of occurrence and the probability of realizing 
the consequence discussed. 

i 4.10.2 Chemical Use and Storage 

Three chemical substances will be used in the wastewater 
treatment plant: sodium sulfide, sulfuric acid, and quicklime 

i (calcium oxide). These chemicals are required solely for the 
purposes of treating water to meet environmental regulations. 

Approximately 8,500 pounds of sodium sulfide will be used 
i annually. It will be delivered by truck in bags on pallets, and 

will be stored inside the maintenance building in an enclosed 
storage area. A few bags will be kept on a pallet in the 

; wastewater treatment plant for use in the sulfide precipitation 
process. 
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Approximately 16,500 pounds of sulfuric acid will be used 
annually. It will be delivered to the plant in bulk by tanker 

i truck, and will be stored in a _1,200-gallon holding tank in the 
plant will be enclosed in a spill containment barrier. 

E Approximately 1,500 tons of quicklime will be used annually. It 
will be delivered to the plant in bulk by truck, and stored ina 
46-ton silo next to the treatment plant. The silo will be 

covered and sealed, and will have a dust collection system to 

i prevent particulate quicklime from entering the atmosphere. 

4.10.2.1 Assessment of Risk 

i Sodium sulfide is flammable and can pose a fire and explosion 

risk if improperly handled. It is a strong irritant to skin and 
tissue, and liberates toxic hydrogen sulfide on contact with 

i acids. It is harmful to aquatic life in very low 
concentrations. Sulfuric acid is strongly corrosive, very 
reactive and dissolves most metals. It is a strong irritant to 

f skin and tissue and is harmful to aquatic life in very low 
concentrations. The threshhold limit value (TLV) is 1 mg/m? of 
air. Quicklime (slaked lime) is a strong irritant to skin and 
tissue and is harmful to aquatic life in very low 

5 concentrations. The TLV is 2 mg/m of air. 

Because chemical use and storage poses a potential hazard, the 
i chemical storage and delivery systems have been designed to 

prevent leaks and spills. So designed, the potential risk to 
human health and the environment is considered to be low. 
Sodium sulfide will be stored inside the treatment plant and in 

i; the maintenance building in designated areas. Sulfuric acid 
will be stored in a tank with secondary containment to prevent 
leaks from escaping to the environment. Quicklime will be 

i stored in a sealed silo with an efficient dust collection 
system. 

Employees will be educated regarding potential hazards and 
i trained in the use and handling of chemical substances. An 

emergency shower, eye wash station, and first aid equipment will 
be located in the wastewater treatment plant. 

i The occurrence of spills during transport of hazardous materials 
is a low probability event. Information for truck transport 

| (Chemical and Engineering News, September, 1984) indicates that 
i the probability of spills in 1983 was 2.7 by 107° per truck 

shipment. Professional judgment would indicate even lower 
probabilities for truck transport accidents within the project 

i boundary because of the low truck speeds, low traffic densities 
and high quality of the roads. In addition, the U.S. Department 
of Transportation determined that approximately 80 percent of 
the spills reported in 1983 were not of a serious nature. 
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All chemical spills or releases will be contained and cleaned up 
immediately. Absorbent naterial that will be available on a 

i permanent basis near the sulfuric acid storage tank can be used 
to wipe up acid spills that may occur during filling operations. 
If sodium sulfide is spilled at the mixing tanks, it will be 

i swept up immediately and returned to the tank. If quicklime is 
spilled while the silo is being filled, it will be immediately 
swept up and used in the wastewater treatment plant. Records of 
recorded spills will be kept at the mine site and be made 

i available for inspection by WDNR staff. 

Contingency plans will be provided for the use of each chemical. 
a These plans will be developed prior to operation and will be 

| used as training guides for the operators in the wastewater 
treatment plant. 

i In conclusion, the risk of accidental chemical spills during 
routine project operation and during transportation of chemicals 
on the site will be a low probability event because of properly 

i designed chemical handling and storage systems and properly 
designed and maintained roads. Consequences of small spills 
during chemical use will be mitigated by the containment and 
proper handling of each spill. Because these spills would be 

; minor, discrete, short-term, reversible events, the consequences 
would not be severe. Since small on-site accidental spills 
would be localized, no threat to public health and safety or the 
environment will arise. The probability of a major on-site 
spill is low and actions would be taken to mitigate any impacts. 

J 4.10.2.2 Contingency Measures 

Although a remote possibility, if a major chemical spill occurs 
on-site, the following contingency actions will be initiated. 
The spill will be reported to the person responsible for 
compliance and to security personnel. In the event such a spill 
occurs when the person responsible for environmental compliance 
is not on duty, security personnel will be contacted initially 

i and then the person responsible for environmental compliance 
and general manager at home, if necessary. The following 
information will be provided: 

i Observer Reporting 

1. Identification of anyone injured or in immediate danger as a 
; result of the spill. 

2. Identity of the chemical spilled. 

i 3. Location of the spill. 

4. Estimated amount of material spilled. 

i 5. Time the spill occurred. 
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All responsible personnel will receive training to assure the 
i following actions are taken: 

Action 

; 1. Stay clear of the area. 

2. Assist in preventing entry to the area by unauthorized 
E personnel. 

3. Do not leave the vicinity (i.e., in an assured safety zone) 
until someone arrives to assume the duty of isolating the 

a area and commencing mitigative procedures. 

4. Where appropriate, the general manager or his designee will 
i notify the proper authorities. 

The responsible staff will initiate recovery and isolation of 
the spill consistent with the concerns for public safety and 

i environmental protection. Actions will include the following 
(not in order of performance): 

; Spill Recovery and Isolation 

1. Secure the spill site to prevent entry to the area by 
unauthorized personnel. 

i 2. Use only those personnel specifically trained and protected 
for handling such an emergency. 

5 3. Contain the spilled material to prevent further spread. 

4. Begin immediate recovery steps to assure maximum retention 
i and isolation of the spilled material so that public 

exposure and environmental impact are minimized. 

5. Provide for the proper storage and/or treatment of the 
. recovered material. 

6. Begin disposal of the unusable material and aids (i.e., 
rags, containers) at a predesignated site approved for 
receipt of this material. 

7. Begin an investigation to determine cause of the spill and 
f to the maximum extent possible prevent future occurrences. 

All substances possessing toxic properties will be handled in 
i accordance with state and federal regulations. 

4.10.3 Storage and Transportation of Explosives 

E Blasting will be required for some minor mine development and 
for operation. Explosive storage will be maintained on the 
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surface in a secure area, southwest of the Type I stockpile. In 
this location, explosives will be stored in three separate 

i magazines. Two will be for 15 tons of explosives, and a third 
magazine for the caps, primers, and detonating cord. Explosive 
materials will be transferred by a clearly marked and flagged 

i truck to the mine. 

4.10.3.1 Assessment of Risk 

i The risk involved in the storage of explosives on-site is 
accidental detonation. This might occur as a result of impact, 
shock, fire, or an electrical charge. Historical data from the 

i mining industry indicate accidental detonation of surface stored 
explosives would constitute an extremely rare event. 

i Potential effects of an accidental detonation are related to the 
environment and to public health and safety. With respect to 
on-site effects, the magazine will be designed in accordance 
with applicable codes, standards, and regulations. This will 

i assure that debris generated by the detonation, and the 
associated shock wave, will present a minimal hazard to on-site 
personnel and the surrounding buildings and structures. The 
risk of an accidental detonation is also of concern in the open 

i pit during transportation of explosives. Clearly marked 
transportation vehicles and stringent on-the-job safety training 
will help reduce the risk. 

i Design features, which are required for the surface storage of 
explosives, are well documented in federal and state 
regulations, MSHA, and the Wisconsin Department of Industry, 

i Labor and Human Relations (DILHR). These features will be 
included in the final design of the facility. Some of these 
features include: 

i 1. Storage areas will be located at required distances from 
inhabited buildings, public highways, and passenger roads. 

f 2. Barricades (berms) constructed around the area will be in 
compliance with federal and state regulations (Bureau of 
Alcohol, Tobacco, and Firearms, and Wisconsin Administrative 

i Code DILHR. 

3. Storage buildings or shelters will be designed to be bullet- 
resistant, fire-resistant, weather-resistant, theft- 

' resistant, and adequately ventilated. The interior of the 
Magazines will be lined with non-sparking material. 

i 4. Only battery-activated safety lights will be used ina 
Magazine. 

5. Doors will be designed so that hinges and hasps cannot be 
; removed when the door is closed. Two locks, or the 

equivalent, will be installed. 
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6. Smoking or the carrying of matches or lighters will not be 
i permitted in a magazine. 

7. The area within 25 feet of the storage magazine will be kept 
F Clear of all combustible materials including vegetation. 

8. Access to explosive storage will be restricted to authorized 
| personnel. 

i In conclusion, with required design features and the enforcement 
of all appropriate federal and state regulations, the 
probability of an accidental detonation of stored explosives is 

i considered to be very low. Safety standards have been built 
into the storage area design to reduce the potential risk of 
accidental detonation and to mitigate consequences, should an 

i unlikely detonation occur. 

4.10.3.2 Contingency Measures | 

i Other than the design features noted above, no contingency plans 
for explosives are required. Standard procedures for handling 
and storage as set forth by the Institute of Makers of 
Explosives (IME) will be followed throughout the duration of the 
project. 

Should any emergency services be needed, the fire department or 
f ambulance services will be contacted in Ladysmith. In addition, 

a community hospital is located approximately one mile from the 
mine site. 

i 4.10.4 Fuel Storage and Distribution 

Diesel fuel and gasoline will be required during the 
i construction, operation, and reclamation phases of the project. 

During the construction phase, diesel fuel will be required for 
earth moving equipment and will be dispensed from the tanker 
truck used for delivery. Gasoline will be used by other 

F vehicles and equipment. Local petroleum distributors will 
supply gasoline to the project. 

i During the operation phase, an above ground 15,000-gallon tank 
will provide storage for diesel fuel. The annual quantity of 
fuel to be used is estimated to average 200,000 gallons, with a 
maximum of 360,000 gallons. This fuel will be used primarily 

i for the fueling of mining equipment and mine trucks. Gasoline 
will be stored in a 1,000-gallon tank located next to the diesel 
fuel tank. 

f Diesel fuel and gasoline requirements during reclamation will be 
provided by existing facilities. When permanent storage is 
removed, diesel fuel and gasoline will be provided in the same 

F manner as during the construction phase. 
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4.10.4.1 Assessment of Risk 

; The risk associated with storage of fuel and fueling of vehicles 
and equipment, regardless of project phase, comes from 
accidental fuel spills. Fuel spills could occur from leaking 

, pipes and hoses or careless handling. This could occur during 
transfer of bulk fuel to the storage tanks or fueling of 

equipment. This assessment focuses on small quantity spills 

from handling rather than the rupture of the storage tanks. 

E Handling of fuel presents the greatest opportunity for human 

error to occur in the fuel storage and handling system. 

i During the construction phase, before construction of a 

permanent fuel storage tanks and berm, fuel spills will he 

contained in a temporary berm. Spills absorbed in the soil will 
hinder the migration of fuel off-site. Because of the discrete 

i nature of a spill, and the absorptive properties of the soil, 
these accidental spills can be easily contained and cleaned up. 
The only short-term effects will be highly localized 

i contamination of soil and volatile emissions of the fuel vapor. 
There will be no long-term or irreversible effects because the 
contaminated soil will be removed following a spill. 

[ During operation, diesel fuel and gasoline will be supplied only 
from a fuel station. This station will consist of an above 
ground 15,000-gallon diesel fuel storage tank and a 1,000-gallon 

i gasoline storage tank. The diesel tank will be constructed on a 
concrete ring foundation. Both tanks will be completely 
surrounded by an earthen contaminant berm of sufficient height 
to contain the entire contents of either tank should a leak or 

i rupture occur. The area within the berm will be lined with 60- 
mil HDPE and covered with sand to prevent any leaked fuel from 
seeping into the subsoil. 

i Diesel fuel will be dispensed to a tanker truck which will fuel 
equipment during the beginning and end of shifts and during 
break times. The fuel will be dispensed through a fuel pump 

F located next to the storage tank. Gasoline will be dispensed 
via gravity feed at the fuel station. Small accidental spills 
will be cleaned up with absorptive materials. The only short- 

[ term effect of a fuel spill will be the emission of fuel vapor. 
There will be no long-term or irreversible effects from the 
storage or handling of fuel during the operation phase. 

i The effects of spills during reclamation will be similar to 
those discussed during construction and operation. As in those 
phases, there will be no short- or long-term irreversible 

i effects. 

Records of recorded spills will be kept at the mine site and be 
. made available for inspection by WDNR staff. 
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In conclusion, with the system design and mitigating factors 
discussed, fuel spills will be a low probability event with 

i minor short-term consequences. Spills which do occur will have 
no effect outside the operating area. 

;  4.10.4.2 Contingency Measures 

Contingency measures are required under the Federal SPCC 
regulations. Development of these plans will commence prior to 

i the start of construction and will be incorporated into 
personnel training. The fuel storage tanks will be inspected 
daily for signs of leakage. 

. If a fuel tank ruptures or a major leak develops at the tank or 
fuel lines, all of the fuel will be contained within the HDPE- 
lined berm. The fuel will be immediately removed from within 

[ the berm by pump and stored in a portable tank. Absorbant 
material will be used to contain any spillage outside of the 

. berm. 

E Absorbant material will be stored at the fuel storage area to 
contain accidental spillage during off-loading and fueling 
operations. The saturated absorbant material will be stored in 

; 55-gallon drums and disposed according to current regulations. 
Contaminated soils will be immediately removed and disposed of 
according to current regulations. 

i The SPCC plan that will be prepared for the project will 
identify contingency measures that will be employed in the event 
of a major fuel spill from a tanker truck accident on site to 

i prevent the fuel from reaching a surface water body. These 
measures could include emergency contaminent structures on 
drainage ways and other measures to isolate a spill. 

F 4.10.5 Fires 

The potential for accidental fires to occur always exists. 

i 4.10.5.1 Assessment of Risk 

Although combustible materials will be used on the mine site, 
[ fires which do occur on-site will have short duration and be 

localized. Fire protection for all temporary construction 
buildings will be provided by a water truck stationed on site. 

F Hand-operated fire extinguishers will be provided by the various 
contractors. In addition, the Ladysmith Volunteer Fire 
Department is located minutes away from the project. 

i During operation, the administrative building and laboratory 
will be equipped with fire extinguishers to control any fires. | 
The water treatment plant will be equipped with fire 

i extinguishers in the control room area. A water line connected 
to a pump with a 10,000-gallon above ground storage tank will 
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supply hose stations at the water treatment building and 
maintenance shop to control any fires which occur in the area of 

i the buildings. Safety procedures will be outlined and enforced 
for handling of combustible fuels and explosives to reduce the 
potential of even a localized fire. 

i The occurrence of accidental fires within the project boundary 
must be considered during the construction, operation, and early 
reclamation phases of the project. Based upon data on surface 

i fires at underground mines published by the Bureau of Mines in 
"An Annotated Bibliography of Metal and Nonmetal Mine Fire 
Reports", December 5, 1980, the probability of an accidental 

y surface fire would be less than one fire during the life of the 
project. The duration of this postulated fire based on the same 
report would be less than four hours. Because of the fire 
prevention standards and detection systems that will be employed 

i at the project, the probability of occurrence of an accidental 
fire and its duration should be less than that presented here. 
Therefore, on-site fires represent a low probability risk. 

i The potential for an on-site fire causing an off-site forest 
fire will be minimized by incorporating a large cleared area 
around the mine site which will serve as a fire break. During 

i the construction phase of the project, controlled burning may be 
used to eliminate waste wood from clearing and grubbing | 
activities. If this is done, a WDNR burning permit will be 
obtained. Measures specified on the permit will be followed to 
prevent forest fires. In all cases, the amount of cleared land 
around the structures will tend to eliminate the possibility of 
an on-site fire spreading to the surrounding environment. 

; Trained personnel will be on-site at all times. 

The potential of electrical fires starting along the powerline 
| corridor will be very low. Following preparation of the 

| corridor for the powerline, it will be maintained ina 
vegetative cover or herbaceous plants and low growing shrubs. 
Growth of undesirable woody plant species in the corridor will 

5 be controlled through cutting or the use of EPA-approved 
herbicides. The edges of the corridor will be maintained by 
periodically trimming the limbs that may extend into the right- 
of-way. The powerline corridor and adjacent access road will 

' serve as a fire break for any local fires that may occur in 
areas bordering these project-related facilities. 

; The ballast section of the railroad spur will be kept entirely 
| free of vegetation through cutting or the use of EPA-approved 

herbicides to assist in preventing forest fires. Undesirable 
weeds and woody plants within the right-of-way also will be 

; controlled by mowing or through the use of EPA-approved 
herbicides. During project operation the railroad spur will 
receive limited use (approximately three or four round trips per 

Z week). These conditions will minimize the potential for fires 
along the railroad spur. The railroad spur also will provide a 
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fire break which will help to control spreading of local fires 
| originating in forest land along either side of the corridor. 

i The design of the railroad spur and the operations on it will be 
| very Similar to other industrial rail spur tracks. 

5 In conclusion, certain on-site activities create the potential 
| for accidental fires to occur. Careful design, thorough work 

safety procedures, good housekeeping, and the firefighting force 
provide assurance that if small accidental fires occur, they 

I will be quickly contained. 

4.10.5.2 Contingency Measures 

I When necessary, in the event of an on-site fire, the Ladysmith 
Volunteer Fire Department will be immediately contacted and the 
on-site fire control system will be engaged. The Ranger Station 

5 located on State Highway 8 will also be contacted when 
- appropriate. | 

i 4.10.6 Wastewater Treatment System Failure 

The wastewater treatment plant is designed to treat stormwater 
and groundwater that comes into contact with sulfide 

i mineralization. Several fail-safe systems are designed into the 
plant. Potential risk to the environment only exists if all 

| systems fail. 

: 4.10.6.1 Assessment of Risk 

An advanced system has been proposed to treat wastewater prior 
i to discharge and for reuse within the mine. However, equipment 

Will be shut down periodically for maintenance, and unplanned 
events could cause operation to be interrupted. Table No. 4-9 
shows the frequency, duration, and reason for equipment 
shutdowns for the wastewater treatment plant. Although a number 
of unplanned occurrences are shown, it is anticipated that the 
probability of occurrence —~. any event will be low over the 

i short duration of the project. In addition, shutdown of the 
water treatment facilities can be tolerated without risk to the 

. quality of the discharged water because water fed to the 
[ facility can be held in the open pit. 

There will be a preventive maintenance program for the 
wastewater treatment plant designed to keep unplanned equipment 

, failures to a minimum. This is represented in Table No. 4-9 by 
the normal shutdowns for general inspection, cleanout and filter 
sand replacement. Sufficient redundancy (spares, both installed 
and available standbys) will prevent long shutdowns of the 

i treatment plant. 

Most reagent feeding systems will have backup capability. Other 
i reagent feeding systems have backup metering pumps available. 
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TABLE NO. 4-9 | 

| Lime/Sulfide Precipitation Treatment of Contaminated Mine Water 
Equipment Shutdown and Maintenance Data 

Unit Operation Reason For Shutdown Frequency Duration Of Shutdown 

! Neutralization Lime Addition Valve Plug 
: Failure Unplanned 1 to 3 days 

Sodium Sulfide or Acid Pump 
| Failure Unplanned 1 to 3 days 

: Agitator Motor Failure Unplanned 1 to 3 days 

Os pH Control System Failure Unplanned 1 to 3 days 

! Clarification Rake Drive Motor Failure Unplanned 1 to 3 days 

: Lime or Polymer Feed Pump 
| Failure Unplanned 1 to 3 days 

. Sludge Pump or Valve Failure Unplanned 1 to 3 days 

Shutdown for Normal Cleanout Once every year 1 to 3 days 

Filtering Sand Replacement Once every year 1 day 

: Feed or Outlet Valve Failure Unplanned 1 to 3 days 
! 
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There is little probability of failure of the surface water 
discharge pipeline. The pipeline will not be exposed to 

i corrosive materials nor extremes in internal or external 
pressures which could result in pipe failure. The water 

. discharge pipeline is expected to be constructed of six-inch 
i diameter high density polyethylene (HDPE) pipe and buried below 

| ground beneath the frostline. 

In conclusion, because of the tested design of the wastewater 
i treatment plant, a strong preventive maintenance program, and 

sufficient redundancy built into the operation, the probability 
of a failure of the wastewater treatment plant is projected to 

i be low. In addition, shutdown of the water treatment facilities 
can be tolerated without risk to the quality of the discharged 
water because water fed to the facility can be held in the open 

i pit. 

4.10.6.2 Contingency Measures 

i Should the wastewater treatment plant malfunction to the point 
where the water will not meet the criteria for discharge or 
reuse, it will be diverted to the runoff pond. The treatment 
system will be repaired and the water retreated prior to 

j discharge or reuse. Because of the size of the surge pond, 
several days of water treatment plant outage can be tolerated 
while performing maintenance. In the event that the capacity of 
the pond 1s exceeded, an overflow system has been provided to 
direct the flow to the open pit for storage until treatment 
operations are restored. 

i During partial or complete shutdown of the wastewater treatment 
systems, all water can be held within the storage capacity of 
the facilities (i.e., surge pond, runoff pond, and open pit) 

i until full operating conditions are restored. 

4.10.7 Settling Pond Embankment Failure 

i A system of small-sized interconnected ponds are designed to 
collect and store stormwater and infiltrated groundwater during 
preproduction mining only. Failure of a pond embankment could 

i result ina relatively minor and reversible effect on areas of 
land adjacent to the ponds. 

1 4.10.7.1 Assessment of Risk 

Embankments will be designed and constructed to accommodate a 
number of severe, abnormal conditions. The settling ponds have 

i been designed to contain the 25-year, 24-hour storm. The 
embankment slopes will be designed for stability to cover the 
coincident conditions of a saturated embankment and a seismic 
event, even though no seismic events are on record for Rusk 

i County. -Because of the manner in which the embankments will be 
designed and the manner in which the ponds will be operated and 
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embankments inspected, failure of the embankments will be 
i extremely unlikely, based on engineering judgment. 

4.10.7.2 Contingency Measures 

i Although partial or complete sectional failures of the 
embankments are not expected, immediate response would be 
implemented to provide public safety. After than, appropriate 

5 reclamation and restoration of the affected areas would be 
f initiated in conjunction with a thorough evaluation of the 

resulting consequences. Additional evaluation would occur to 
i enable necessary remedial actions to prevent another failure. 

In the unlikely event that embankment leakage would occur, 
immediate repair of any such location will be implemented. 

- Immediately following these activities, further evaluation of 
the cause of any leakage would occur. and necessary design or 
construction improvements would be implemented as an additional 
preventative mechanism. 

4.10.8 Air Emissions 

; Ore handling and crushing, fires, vehicles, fuel transfer and 
storage, and chemical use, transfer and storage constitute air 
emission sources from facility operations. 

i 4.10.8.1 Assessment of Risk 

| All potential air emission sources will have reliable and 
) effective controls where appropriate and necessary. A complete 

| listing of operation activities, component emissions, control 
methods, and emissions rates are presented in the air permit 

| application. 

i Due to the wet nature of the ore from the mining operation, no 
dust control provisions will be required from the mine to the 
feed hopper at the crushing facility. Sprays will be utilized 
in the crushing operation and at the conveyor belt discharge 
point to contain any fugitive dust generation. 

| Dust emissions will be produced by operation of mining equipment 
on facility roads. Dust from unpaved roads will be controlled 
by watering and/or chemical stabilization. Some exhaust 
emissions will occur from combustion of gasoline and diesel 
fuel. Emissions from these equipment sources will be maintained 
at low levels by proper maintenance. The storage piles at 
active working areas for equipment will be watered as required 

i to reduce dust emissions. 

Once surface grades have been established on exposed soil, 
vegetation will be planted for soil stabilization, aesthetics, 

i and dust control. For example, the flood control dike and 
drainage control ditches will be vegetated upon completion. 
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Transfer and storage of fuels will occur primarily at the 
i 15,000-gallon bulk fuel storage tank located at the southern 

boundary of the plant. A vapor balance system will be used 
during storage tank loading to minimize hydrocarbon emissions. 
A dust collection baghouse will be mounted on the lime storage 

i Silo to collect any dust generated during the loading of the 
lime storage silo by pneumatic truck. 

A sulfide precipitation stage is incorporated into the 
wastewater treatment facility. This removes copper, zinc, and 
mercury from the aqueous effluent streams produced during mine 

, operation. The sulfide precipitation system consists of 
7 agitated tanks, a sulfuric acid dilution and addition system, a 

sodium sulfide dilution and addition system, and a sulfide 
precipitate filter station. 

i The sulfide treatment requires a pH of between 5 and 6. The 
system is designed with a three-tier failure protection 
mechanism to maintain the desired pH level. However, in the 

i unlikely event that pH drops substantially, hydrogen sulfide 
(H5S) could be produced. 

Bg Assuming a worst case scenario where all the reactants in the 
i tank undergo complete conversion, 0.35 pounds of H29S could be 

formed. This is highly unlikely as the pH of the tank will rise 
as the reaction proceeds to a steady state equilibrium where no 

? additional H2S would be formed. The mixing tanks are covered 
and vented through the building ventilation; any H9S generated 

| would be released and immediately diluted. 

i Stationary HS monitors will be incorporated in the mixing tank 
area to detect and alarm operations personnel in the very 
unlikely event that H2S is generated during unbalanced 

j conditions. These monitors are sufficiently sensitive to alert 
personnel of the presence of H2S long before it reaches toxic 
levels within the plant. Even if the maximum amount (0.35 lbs.) 
of H2S were discharged to the atmosphere, it would not cause any 

i public health hazard. 

In conclusion, although some air emissions will be generated 
i during the construction, operation, and reclamation phases of 

: the project, they will be controlled to the extent that they 
will represent a nearly nonexistent risk to human health and the 

J environment. 

4.10.8.2 Contingency Measures 

; With the exception of the unlikely potential to generate H»>S all 
air emissions are well defined and constitute a relatively 
continuous event. Therefore, specific contingency measures 
related to an unplanned event are not required. Engineered 

i controls on point sources of air emissions and operational 
procedures to control dust generation will minimize human health 
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and environmental impact. With respect to H2S if the stationary 
| monitors detect the gas in the mixing tank area and sound an 
i alarm, personnel will evacuate the treatment plant building 

immediately and will not return until the reaction has reached 
| equilibrium and H»9S generation ceases. There is no risk to 

i health or environment due to H9S generation outside the 
: wastewater treatment plant building. The cause of the problem 

will then be corrected. 

i 4.10.9 Crushed Ore Spill 

2 Crushed sulfide ore will be produced at the mine site. A 
fi crushing facility will crush coarse ore to minus 12 inches. 

On an average basis, the project will produce approximately 
1,300 short tons per day of crushed ore. The crushed ore will 
be handled using conventional conveyor and front-end loader 

i technology. The crushed ore will be loaded from the fine ore 
stockpile into railroad cars for off-site transportation. 

i 4.10.9.1 Assessment of Risk 

To represent a potential risk to the environment, crushed ore 
I would have to be released from the rail cars and allowed to be 

i left in place for an extended period of precipitation. Since 
the spilled ore would be immediately cleaned up, the risk would 
be nonexistent. 

i Spills of crushed ore off-site could occur by derailment of a 
railcar; however, the probability of a train accident is low. 
In a systematic study of transportation accidents (R. K. Clarke, 

i et al., 1976), it was determined that the probability is 1.5 x 
| 10-© car accidents per car mile. This was based on nationwide 

data for transportation of all types of commodities (rather than 
i passengers) and for all types of operating conditions for the 

| trains. The report noted that 83 percent of all train accidents 
evaluated involved derailments. 

i The probability of a train accident resulting in a cargo being 
Spilled into a water body is even more remote than for a train 
accident resulting in a spill onto land (R. K. Clarke, et al., 

i 1976). In part, *his is due to the small fraction of the rail 
system that is built on bridges, and the typically low operating 
speeds for trains when on bridges. In addition, most bridges 

: are equipped with a protective guard rail to further minimize 
I the risk of derailment. In part, it is also due to the buffer 

zone of land that normally is present when a rail track is 
adjacent to a stream, lake, river, or other water body. It was 

i concluded that the conditional probability of a train accident 
occurring on a bridge over water is 9 x 107°. This probability 
must be combined with the probability of 1.5 x 107© car 

| accidents per car mile to give a net probability of 1.4 x 10710 
i car accidents per car mile on a bridge. While the accuracy of 
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these probabilities is subject to uncertainty, they are clearly 
i low probability events. 

| If such a low probability incident did occur, the impact would 
be short-term, localized, reversible, and primarily a mechanical 

i disturbance of the environment. Because the crushed ore is 
immobile, remedial measures would occur in a timely manner to 
recover the spilled material. 

i 4.10.9.2 Contingency Measures 

If a release of crushed ore to the environment occurs, Flambeau 

would work closely with the rail carrier to implement corrective 
action. Because of potential environmental impacts and the 
economic value of the crushed ore, recovery operations would 
occur immediately. Specific techniques used to recover spilled 

i crushed ore will depend on the nature, magnitude, and location 
of the spill. However, the crushed ore will be recovered to the 
maximum extent practicable. 

i 4.10.10 Blasting 

| Blasting will be required in the sulfide ore and Type I and II 
I materials. Uncontrolled blasting represents a potential risk to 

human health and the environment. 

i 4.10.10.1 Assessment of Risk 

The initial surface excavation will uncover glacial till, 
followed by sandstone and saprolite material. All of this 

i material will be ripped in lieu of blasting. The first blasting 
will occur in ore on 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. However, as an 
extra safety precaution, under certain circumstances, traffic 

| may be halted on the highway during blasting. Precautions will 
i also be taken on the Flambeau River when blasting in the extreme 

| west end of the pit. 

Ground vibration, air impact and noise impact will be minimized 
i by the use of millisecond delays between holes so that the holes 

are exploded in sequence, rather than simultaneously. Due to 
the small size of the operation, the relatively small blasts, 

J and distance away from the nearest neighbors, the risk to human 
} health and the environment is considered to be very low. 

[ 4.10.10.2 Contingency Measures 

To prevent an accidental detonation of explosives during 
handling, all applicable State and Federal regulations for the 

I storage and handling of explosives, including but not limited to 
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Wis. Admin. Code ILHR 7.20 to 7.23, will be strictly adhered to. 
This includes, but is not limited to: 

i - Only carefully trained, authorized personnel will handle 
explosives. 

7 - All holes will be carefully loaded and stemmed. 

- No blasting or loading of holes will be performed during 
i electrical or anticipated electrical storms. 

a - Signs will be posted along STH 27 requesting vehicle 
| electrical transmitters be turned off. 

- Connection of the blast initiating device, usually an 
electric blasting cap, to the blast pattern will not occur 

i until personnel and machinery are safely located outside the 
blasting area. 

f - Blasting or loading of holes will not be done at night. 

The best means of accident prevention is education and training; 
all employees working with and around explosives will be 

i thoroughly versed in safe operating procedures prior to being 
' assigned to this area. 

Strict adherence to applicable regulations and standard industry 
i practice in handling of explosives will minimize the risk of 

blasting causing injury to humans, property damage, or adverse 
environmental impact. 

i 4.10.11 Wastewater Collection System Failure 

The wastewater collection systems consists of the bermed, lined 
i and drained Type II stockpile, the lined surge pond, the lined 

runoff pond, the wastewater treatment plant, and the piping 
. connecting these facilities. Potential risk to the environment 
i could exist if the wastewater collection system fails during 

operation and results in discharge of contaminated water. 

i 4.10.11.1 Assessment of Risk 

Potential avenues of risk related to the wastewater collection 
system include the following: 

i - Failure of the wastewater treatment system 
- Failure of the pond embankments 

, - Leaks in the pipelines 
i - Leaks in the liners 

- Blockage of the drainage system 

i The risk associated with failure of the wastewater treatment 
system is discussed in section 4.10.6. Failure of the pond 

i 129 KMINE 
12/89



i embankments is discussed in section 4.10.7. With respect to the 
| pipeline, runoff storm water will flow through a properly sized 

i HDPE pipe to the wastewater treatment plant. The pipes will be 
buried five feet below ground and below the frost line. 
Constructed to specification, the pipelines offer little risk to 

i the environment from leaks. 

A high-density polyethylene liner has been selected because of 
its extremely low permeability and its use in highly successful 

i in other industrial applications. Section 4.7.3.3.12 discusses 
in greater detail the construction of the HDPE liner system. | 

If the HPDE liner is constructed to specification under a 
i rigorous quality assurance/quality control program, the 

potential for leaks developing that would allow wastewater to 
- enter the groundwater will be low. Any leaks that might develop 
i over the duration of the project will have minimal impact on the 

environment since they would normally occur at a seam and be 
relatively small, and because wastewater under normal operating 

! procedures will not be allowed to accumulate in the Type II 
i stockpile impoundment, surge pond, and runoff pond for extended 

" periods (i.e., water will accumulate during rain events and then 
be treated expeditiously). In addition, any water which could 

i possibly leak from the liner would flow to the open pit where it 
would be collected before being pumped to the wastewater 
treatment facility. 

i A potential risk could exist if the drainage system at the base 
of the Type II stockpile fails and results in an accumulation of 
wastewater within the stockpile berms. 

i 4.10.11.2 Contingency Measures 

Contingency measures related to wastewater treatment system 
i failure and failure of the pond embankments are discussed in 

section 4.10.6 and 4.10.7, respectively. No contingency 
. measures are planned for the pipelines and liners because the 
i potential for significant leakage to the environment is viewed 

to be a very low probability event. 

i 4.10.12 Severe Natural Phenomena 

: severe natural phenomena that could pose a risk to the project 
include seismic activity, tornadoes, and flooding. 

i 4.10.12.1 Assessment of Risk 

| The mine site exists in a region of very low seismic risk 
| (Algermissen, 1976). The appropriate seismic levels have been 

incorporated into the design of surface and subsurface 
| facilities, as discussed in the EIR. Therefore, no unusual 

; seismic risk exists for the facility. 
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i While not as frequent as in other areas of the Midwest, 
relatively small tornadoes have been known to occur in northern 

f Wisconsin (Thom, 1963). The probability of such events is rare. 
Damage at the project site is assumed to be slight under these 
conditions because of the safety margins incorporated into the 

i structures for other extreme loads. 

Unexpected significant flooding could occur due to the 
‘ following: 

- Catastrophic flood on the Flambeau River 
- Torrential precipitation 

i The flood control dike situated between the mine and the 
Flambeau River is designed to contain a 100-year, 24-hour event. 
However, a Significant rise in the Flambeau River above the 100- 

j year prediction mark, a very low probability event, would 
overtop the flood control dike and flood the mine. The 
probability of overflowing the flood control dike is further 
reduced because the flood control dike will, in reality, be ata 

i level above this mark and the project is of relatively short 
duration. 

f A torrential rain event has the potential to overtop the four 
ponds in the water collection/wastewater treatment system. The 
release of contaminated water could have a serious, although 
reversible, effect on the environment. However, the Type I 

i stockpile setting ponds are designed to contain a 25-year, 24- 
hour storm event, the wastewater treatment surge pond a 25-year, 
24-hour storm event, and the runoff pond a 25-year, 24-hour 

; storm event. 

Since the Type I stockpile settling ponds discharge by gravity 
flow to the Flambeau River, overtopping of the ponds does not 

i represent a risk. The settling ponds are designed to retain 
stormwater for a period of 24 hours so that suspended solids 
will settle out and free iron will oxidize. If the 25-year, 24- 

i hour design storm is exceeded, a very low probability event, 
unsettled water may discharge to the river. This would be an 
event of limited duration, and impact on aquatic life would be 

i minimal. 

The surge pond and runoff pond discharge to the wastewater 
treatment plant. If a major storm threatens to overtop the two 

i ponds, the water will overflow into the mine via an emergency 
overflow pipe, thereby reducing the risk of overtopping of the 
ponds to a low probability event. 

i 4.10.12.2 Contingency Measures 

| If overtopping of the flood control dike occurs and the mine 
i floods, the open pit would be evacuated. Mining operations 

would not recommence until the water had been pumped out of the 
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excavation and disposed of either in the settling ponds if the 
water quality is deemed appropriate, or through the wastewater 

i treatment plant. 

If a major storm event threatens to exceed the design capacity 
i of the surge pond and runoff pond, the water will be diverted to 

the mine. When the event passes, the water will be collected 
and appropriately sent to the wastewater treatment plant for 

i treatment. 

4.10.13 Sabotage 

7 Sabotage is a potential risk at any industrial project site. 

. 4.10.13.1 Assessment of Risk 

i The mine site will be fenced and all gates will be either 
secured or manned during both operating hours and off-hours to 
control access to the mine site. During operation, a security 

Z officer or supervisors will monitor activities at the mine site 
to insure that operating procedures are being followed and that 
opportunities for sabotage are minimized. Based on the type of 
operation involved and the security to be provided, the risk of 

i sabotage will be very low. 

4.10.13.2 Contingency Measures 

i In the event an act of sabotage occurs, the damage will be 
repaired and the situation evaluated so that security measures 

5 can be improved to prevent a reoccurrence of the act. 

4.10.14 Pit Wall Failure 

Fallure of a pit wall prior to or during mining in the area 
could result in human injury and lost production. 

4.10.14.1 Assessment of Risk 

i Slope engineering studies were performed to achieve optimum 
Slope design for the open pit. Oriented coreholes were drilled 
and logged in detail. Rock structure and strength were 
investigated along with groundwater condition and overburden 
material properties. Bench, interramp and overall slope 
stability analyses were performed. 

i Favorable rock structure coupled with acceptable rock and 
overburden material strength, allow for relatively steep Slopes 

i for the shallow open pit. 

~ A potential risk to the stability of the pit walls exists from a 
inflow of groundwater to the open pit. Hydrologic studies 

i indicate that most of the water inflowing into the pit will come 
from the bedrock/overburden contact. These studies also 
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indicate that a simple system of grading and ditching to a 
series of sumps will be sufficient to capture and control most 

i of the expected modest inflow rates. 

To minimize water inflow from the river, a slurry wall will be 
i constructed between the pit and the river from the surface to 

the bedrock contact. When mining progresses below the 
overburden and into bedrock, sumps will continue to be utilized 
as the primary collection device. Slopes used in the current 

i pit design include 36° for the glacial till and poorly 
consolidated material above bedrock. At the bedrock contact, a 
ten-foot horizontal bench will be maintained. Below the bedrock 

f surface, a 50° interramp slope will be maintained in intervals 
above and below ramps. 

Bench configuration is a function of bench height, width, and 
i face angle. The bench height is primarily a function of mining 

equipment; the bench width is a function of bench height and 
safety considerations; and the bench face angle is controlled by 

f the orientation of the geologic structures and by excavation 
techniques, particularly blasting. The benches will be 
monitored by the mine engineer for stability and adjustments 

i made as appropriate. 

For safety considerations, horizontal catch benches will be left 
at 60-foot vertical intervals on the final pit walls below the 

f bedrock contact. Using a 69° face angle in conjunction with a 
50° interramp slope allows a 27-foot wide catch bench at the 
60-foot vertical interval. The catch benches will include 
safety berms to control rockfall. The safety berms will be five 

fz feet high, 13 feet wide at the base, and have slopes of 1.3:1. 

In order to achieve this configuration, the mining benches 
(20-foot height in waste) must be combined (triple benching) at 

i the 69° face angle, which is an accepted mining practice. 

4.10.15 Power Disruption 

A Disruption of electrical power to the mine site would result in 
a shutdown of the wastewater treatment plant. For the duration 
of the power outage, water requiring treatment would be 

‘ collected until power was resumed. 

4.10.15.1 Assessment of Risk 

f Power outages, especially during thunderstorms and severe winter 
weather are not uncommon events. However, most outages are of 
relatively short duration and rarely exceed one hour. In the 

i event of a power disruption, the wastewater treatment plant will | 
shut down. This will not present a problem because both the 
Surge pond and runoff pond have overflow drains which are 
connected to a storm overflow line going back to the pit. This 

i system is designed to accommodate the 25-year storm as shown on 
Figure No. 4-16. During a power outage, water will accumulate 
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in the ponds. If the ponds fill, the water will drain by 
gravity into the open pit. When power returns, the untreated 

i water in the open pit will be pumped back to the wastewater 
treatment plant. 

i 4.10.15.2 Contingency Measures 

Since disruption of power and shutdown of the wastewater 
treatment plant will not result in release of contact storm 

f water to the environment, a contingency plan is not required. 
During the power outage, the flow of contact water to the 
treatment plant will be stopped. When the power returns, the 

7 flow will be resumed such that stored wastewater can be treated. 

4.10.16 Summary and Conclusions 

i The potential risk associated with operation of the Flambeau 
Project have been assessed. Without exception, the probability 
of occurrence of the potential hazards identified in this risk 

a assessment has been determined to be low. Although it is 
possible for accidents to occur during the life of the project, 
the potential for this to happen has been minimized through 
conservative design features, safety-minded operating 

i procedures, and employee training programs. Should an accident 
occur, sufficient contingency measures and remediation plans 
have been designed into the Mining Plan to assure that potential 
adverse effects to human health or the environment are minimal 
and/or of short duration. No potential hazard has been 
determined to be irreversible. 

a 4.11 Preblast Survey Plan 

The Wisconsin Administrative Code, Industry, Labor and Human 
Relations (ILHR) Subchapter VII establishes uniform limits on 

i permissible levels of blasting resultants to reasonably assure 
| that these resultants do not cause injury, damage or 

unreasonable annoyance to persons or property outside any 
i controlled blasting site area. In particular, Section ILHR 7.61 

Preblasting Notification states: 

"At least 24 hours before initiation of blasting, 
‘ the operator shall notify all residents or owners of 

affected dwellings or other structures on how to 
| request a preblasting survey. Affected dwellings or 
i other structures shall be determined based on the 

scaled-distance equation." 

This equation is De = D (W) 1/2 where D is the distance in which 
i residences are to be notified, Ds is the scaled distance from 

the blast and W is the weight per delay of explosives to be 
| used. This distance has been calculated at 1,732 feet and does 

i not include any privately owned residences. Nevertheless, 
Flambeau will notify residents living in the company-owned homes 
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as well as private residents who live north of the pit and south 
of the Flambeau River, south of Jansen Road and the 

i administrative staff of Mount Senario College and Rusk County 
Nursing Home. The notification will establish communications 
between the operator and local residents and provides the 
operator the opportunity to explain the need for blasting and 

i how it is likely to be conducted. 

In addition to the above notification, Flambeau will conduct a 
f preblast survey of residences and commercial buildings generally 

between the Flambeau River to the north and Meadowbrook Creek to 
the south and the Flambeau River and the Wisconsin Central Ltd 
railroad to the west and east, respectively. The location of 

f these structures is shown on Figure No. 4-48. 

The preblast survey will be conducted to document settling 
f cracks, cracked plaster, windows, etc. that exist prior to 

blasting. Photographs of the residences and the buildings will 
be taken. Each home or commercial building owner will receive a 

i copy of the survey results for his property. 
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5.0 RECLAMATION PLAN 

i 5.1 Introduction 

The existing project area is made up of open field and hardwood 
i forests. It is typical of most of the land in rural northern 

Wisconsin and contains the following features as shown on Figure 
No. 2-6. 

i 1. Abandoned, old farmstead with associated out buildings, 
scheduled for removal on the southeast corner of the area. 

q 2. Several fields with different crop rotations, on the east 
Side of the area. 

i 3. An abandoned gravel pit on the northwest corner of the area. 

4. Various wind and visual (spruce and pine) screen plantings 
near the farmstead, along the east border of the site, and 

5 Oalong the east bank of the Flambeau River. 

5. A large wooded area on the west side of the project area, 
and east of the Flambeau River, containing upland and 

; lowland mesic hardwood forests, and a varied topography. 

6. A large fallow farm field (early successional grassland) on 
i the north side of the project area, to the east and south 

east of the gravel pit. : 

Generally, the existing project area does not have any unique 
a features or visual qualities. For further discussion of site 

aesthetics, the reader is referred to sections 3.12 and 4.3.10 
of the EIR. 

i Reclamation of the mine site will be accomplished following the 
completion of the mining operation. The reclaimed mine site 
will provide for a non-consumptive, passive recreational area 

: with wildlife habitat. The reclamation plan will provide an 
environmentally stable site with desireable features until such 
time, if ever, the site is put to other use. In this regard, it 
should be recalled that deeper potential deposits remain on site 
which could be a valuable resource to the community if mining of 
the mineralization becomes economical in future years. 
Similiarly, the Local Agreement provides that the local 

f community may wish to develop this site as an industrial park. 

5.2 General Overview of Reclamation Procedures and 
i Conformance with Standards 

The reclamation procedures for the Flambeau project generally 
include removal of surface facilities, backfilling the pit, and 

i returning the site to topography that closely resembles its 
original condition. The open pit will be backfilled and the 
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entire area will be replanted to create the landforms and plant 
communities associated with a grassland/wooded savannah copse 

i revegetation concept. Included in this revegetation plan is the 
development of new wetlands to mitigate the impact of the 
project on existing wetlands. This approach to reclamation 

f complies with the intent of NR 132 in that it will return the 
project area to a state that provides long-term environmental 
stability. 

i Wisconsin Administrative Code NR 132.08 (2) establishes criteria 
relating to preparation of the reclamation plan for a mining 
Site. As discussed below the proposed design, construction and 

q operation as presented in the mining permit application for the 
Flambeau Project meets or exceeds these criteria. 

NR_132.08(2) (a). All toxic and hazardous wastes, 
[ refuse, tailings and other solid waste shall be disposed 

of in conformance with applicable state and federal 
statutes or regulations. 

i The mine will not generate any tailings or toxic and 
hazardous waste. Refuse and solid waste are to be 
disposed of in an approved manner. The information 

i presented in this document and the EIR generally meets 
or exceeds the requirements of NR 182 regarding the 
storage and disposal of mining wastes. Section 5.3 of 

i this report addresses the disposal of demolition waste 
in accordance with NR 502. Section 4.7.4.3 and 
4.7.4.15 address the proper disposal of separated oil 
and grease from the truck maintenance shop and general 

a refuse. 

NR_ 132.08(2) (b). All tunnels, shafts or other 
underground openings shall be sealed in a manner which 

f wlll prevent seepage of water in amounts which may be 
expected to create a safety, health or environmental 
hazard, unless the applicant can demonstrate alternative 

i uses which do not endanger public health and safety and 
which conform to applicable environmental protection and 
mine safety laws and rules. 

i The mine will not have any tunnels, shafts or 
underground openings. Thus, this section does not 
apply to open pit mines. 

i NR_132.08(2)(c). All underground and surface runoff 
waters from mining sites shall be managed, impounded or 
treated so as to prevent soil erosion to the extent 

i practicable, flooding, damage to agricultural lands or 
livestock, damage to wild animals, pollution of ground or 
surface waters, damage to public health or threats to | 

j public safety. 
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The management and treatment of surface water runoff 
is extensively addressed in the FER and sections 

; 4.7.3, 4.7.4, 4.8, 5.4, 5.5, 5.7, 5.8, 5.9, 5.10 ana 
5.11.2 of this report. The extensive studies 
completed for this project and documented in the EIR, 

i Water Regulatory Permit Applications, Groundwater 
Withdrawal Permit Application, WPDES Permit 
Application, Air Pollution Control Permit Application 

| and the flow and transport modeling reports have shown 
i that the project will not cause flooding, damage to 

agricultural lands or livestock, damage to wild 
animals, pollution to ground or surface waters, damage 

f to public health or threats to public safety. 

NR_132.08(2) (dad). All surface structures constructed as a 
part of the mining activities shall be removed, unless 

i they are converted to an acceptable alternate use. 

As addressed in section 5.0 of this report all surface 
structures, with the exception of the flood control 

c dike located at the west end of the open pit, will be 
removed as part of the project’s reclamation 
activities. The dike will be used to assist in the 

/ creation of a wetland in the west end of the 
backfilled open pit. This is an acceptable alternate 
use, Since the wetland will replace lower quality 

i | wetlands taken by the project. 

It should be noted that certain ancillary facilities 
such as the plant access road, parking lot, railroad 

a Spur, various buildings and other ancillary facilities 
could be left in place. These actions are dependent 
upon possible future negotiations between Flambeau and 
local governments for use of the project area as an 

i industrial park. 

NR 132.08(2)(e). Adequate measures shall be taken to 
| prevent significant surface subsidence, but if such 

subsidence does occur, the affected area shall be 
reclaimed. 

i Since the project does not involve underground mining, 
no subsidence will occur. Further as discussed in 
section 5.7.2.3 of this report settling of the 

5 backfilled pit is expected to be minimal. A 
discussion of backfilling techniques that will result 
in minimal settling is presented in sections 5.4 and 

i 5.7 of this report. 
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NR_132.08(2) (ff). All topsoil from surface areas 
disturbed by the mining operation shall be removed and 

i stored in an environmentally acceptable manner for use in 
reclamation. 

i Sections 4.7.3, 4.8, 5.10 and 5.11 extensively address 
the removal, storage, reuse and minimization of 
erosion as related to handling topsoil in an 

i | environmentally acceptable manner. 

NR 132.08(2)(g). All disturbed surface areas shall be 
revegetated as soon as practicable after the disturbance 

f to stabilize slcves and prevent air and water pollution, 
with the objective of reestablishing a variety of plants, 
and animals indigenous to the area immediately prior to 
mining, unless such reestablishment is inconsistent with 

f the provisions of s.144.81 (15), Stats. Plant species 
not indigenous to the area may be used if necessary to 
provide rapid stabilization of slopes and prevention of 

[ erosion, if such species are acceptable to the 
department, but the ultimate goal of reestablishment of 
indigenous species shall be maintained. 

i Sections 4.7.3 and 4.8 of this report address the 
revegetation of disturbed areas during the 
construction and operation phase of the project. 
Sections 5.10 and 5.11 address revegetation during 

f reclamation. Section 5.11.3.1 specifically addresses 
the fact that locally indigenous plant species have 
been selected to revegetate disturbed portions of the 

a Mine site. 

5.3 Reclamation Sequence and Schedule 

i As described in the EIR, section 3.5.6 (waste 
characterization), all waste material removed from the pit 
will be temporarily stored in either the Type I or the 

i Type II stockpiles. Upon completion of the mining 
| operation, the pit will be sequentially backfilled with the 

stockpiled waste materials. 

i Concurrent and subsequent to the backfilling of the open 
| pit, other reclamation activities will take place. These 

will consist of the dismantling of the crusher and on-site 
5 buildings, the removal of the railroad spur, the dismantling 

of the wastewater treatment facilities, etc. During this 
process, the buildings, equipment and some spur line 
materials will be salvaged while a minor amount of 

i demolition waste will be generated. The demolition waste 
will be disposed of in an on-site, one-time demolition waste 
disposal facility to be located in the eastern settling 

i pond. This facility will be regulated under NR 502. A 
design and operations manual prepared as per the provisions 
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of NR 502.12 for this proposed facility is contained in 
Appendix K. As part of this Mining Permit Application, 

; Flambeau 1S requesting that the WDNR approve’ the 
development and use of the proposed one-time demolition 
waste facility for the Flambeau Project. 

i Revegetation of the project area will begin at the initial 
phase of construction and operation, in the form preserving 
certain resources for reuse and through the construction of 

i a wetland test plot. Selected natural trees and those 
planted earlier by Flambeau will be relocated from within 
the project area to a temporary "nursery". This nursery 

i will be used later in the process of reclamation or directly 
to screen project facilities. Topsoil will be segregated 
from other excavated materials for use in final cover of the 
reclaimed site. Screen plantings will mature, and 

i eventually become a part of the reclaimed site. Finally, 
hydric soils will be salvaged and stockpiled for reuse. 
Upon cessation of the operation, the entire site will be 

[ covered with topsoil, stockpiled in the initial phases of 
the project, and planted using vegetation from the temporary 
nursery and from commercial sources. Finally, monitoring, 
maintenance, and management of the revegetated site will 

i begin after the operation ceases and replanting has 
occurred. The reclamation schedule is shown in Figure 
No. 5-1. 

‘ 5.4 Reclamation Materials and Earthwork Balances 

The open pit will be developed through an orderly removal of 
| waste material and ore. At the completion of mining 

operation the pit will have the approximate configuration 
shown in Figure No. 4-11 of section 4.0. The projected 
amounts of Type I and II material that will be placed back 

i in the pit are presented in Table No. 5-1. In addition, 
approximately 123,500 cubic yards of imported construction 
material (crushed rock) and 600 cubic yards of cut-up HDPE 

i liner and PVC piping will be placed in the backfilled pit. 
Also approximately 7.5 acres of HDPE liner from the site 
will be used to line a portion of the proposed wetland area 
to be constructed on the west end of the backfilled pit. If 

i a suitable buyer can be found, the remaining HDPE liner and 
PVC piping will be recycled. 

5 The sequence of backfilling will begin with the placement of 
Type II material with lime. This will be followed by the 
placement of Type I waste rock and then saprolite from the 
Type I stockpile. Sandstone and then till will be placed 

i over the saprolite from the Type I stockpile and the area 
topsoiled and vegetated. 
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TABLE NO. 5-1 

i Projected Waste Backfilling Amounts 

i Cum. 
WR II WR I SAP SS Till TOTAL Backfill 

Bench ktons ktons ktons ktons ktons ktons ktons 

i 900 34 0 0 0 0 34 34 

910 52 0 0 0 0 52 86 

f 920 69 O 0 0 0 69 155 
930 85 0 0 O 0 85 240 
940 108 0 0 0 0 108 348 
950 128 0 0 0 0 128 476 

i 960 220 0 0 0 0 220 696 
970 243 0 0 0 0 243 939 
980 265 0 0 0 0 265 1,204 

[ 990 297 0 0 0 0 297 1,501 
1000 314 0 0 0 0 314 1,815 
1010 335 0 0 O 0 335 2,150 
1020 302 O O 143 0 445 2,595 

; 1030 0 0 334 80 O 414 3,009 
1040 113 245 0 70 0 428 3,437 
1050 0 477 0 0 0 477 3,914 

i 1060 O 357 139 O 0 496 4,410 
1070 0 O 473 0 0 473 4,883 
1080 0 0 147 469 0 616 5,499 
1090 0 0 O 290 295 585 6,084 

a 1100 0 0 0 0 516 516 6,600 
1110 0 0 0 0 482 482 7,082 
1120 0 0 0 0 396 396 7,478 
1130 0 0 O 0 288 288 7,766 

i 1140 0 0 0 0 2 2 7,768 

GRAND | 

f TOTAL 3,122 1,079 759 829 1,979 7,768 

eee 

a ktons = Thousand tons 

SS = Sandstone 

SAP = Saprolite 
5 WR I = Type I waste rock 

WR II = Type II waste material 
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During the actual backfilling operation, the Type II 
materials will be sloped towards the east and west ends of 

; the pit. This will enhance the accumulation of 
precipitation and groundwater in two areas.where sump pumps 
will be temporarily installed. When the backfilling reaches 

i the 1,040-foot bench, the backfilled benches will be 
adjusted so that by the time the saprolite from the Type I 
stockpile is returned to the pit it will not be 
significantly above or below the elevation of the top of 

i; bedrock (Figure No. 5-2). As also shown in the figure, the 
final elevation of the saprolite layer along the centerline 
of the pit will be slightly higher (three to six feet) than 

a it will be at the edges. This will be done to compensate 
for settling. If insufficient Type I and II material are 
available to provide this feature, till from the Type I 

E stockpile will be used to make up the difference. 

Given the volume of material removed from the pit and stored 
on-site, and the volume of material imported for 

i construction purposes, it is estimated that an excess of 
material, as discussed below, will be available for 
backfilling the pit. 

; As shown in Table No. 4-6, approximately 123,600 cubic yards 
of crushed rock will be imported from off-site to be used as 
road base and as a drainage blanket for the Type II 

i stockpile liner. This material will be placed in the open 
pit as backfilling progresses. Those materials that have 
come into contact with Type II material or leachate will be 
backfilled with Type II material. Those that have not will 

| be backfilled with Type I material. 

The schedule and sequence of the materials removed from the 
pit to be used in backfilling is presented in Table No. 4-2. 

i The expected volume of stored waste material will nearly 
equal the total volume of waste and ore that was removed 
from the pit. This is due to the net result of two changes 

i that will take place in the waste materials as they are 
handled. The first, known as the swell factor, results from 
the increase in porosity due to the physical disturbance of 
the materials. The swell factor is actually the increase in 

i volume that takes place when solid material is excavated and 
handled and because of its increase in surface area cannot 
be returned to its original volume. The second change, known 

j as the compaction factor, results from the decrease in swell 
porosity during the compaction associated with backfilling 
activities. Since the swell factors are greater than the 
compaction factor, a net increase in the volume of the waste 

i is achieved. The swell and compaction factors for the 
different waste materials are included in Table No. 5-2. 
These swell and compaction factors represent the best 

; engineering judgement for the material types based on 
information in the literature, experiences at other mining 
operations and geologic data collected at the site. 
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f TABLE NO. 5-2 

Swell and Compaction Factors 

i Rock Type Swell Factor Compaction Factor 

; Type II 1.3 0.9 
Type I 1.3 0.9 

ML (Saprolite) 1.2 0.9 

i Sandstone 1.2 0.9 

Till 1.2 0.9 
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By applying the swell and compaction factors in Table 
No. 5-2 to the non-ore material removed from the pit, it has 

i been determined that the backfilled material would occupy 
all but approximately 2,000 cubic yards of the volume 
created by the excavation of the pit. Adding this negative 
volume to the 123,600 cubic yards of off-site material to be 

i backfilled with Type II material indicates an excess of 
121,600 cubic yards would be available for backfilling the 
pit if the pit were backfilled to close to its original 

; contours. 

5.5 Final Site Grading Plan 

i Following removal of project facilities and backfilling of 
the open pit, the mine site, with the exception of the 
backfilled pit, will be graded to its approximate original 

i contours. With the exception of the western 800 feet, the 
open pit area will be backfilled to slightly above (+ six 
feet) original grade to compensate for anticipated 
settlement. The western 800 feet of the open pit will be 

i backfilled to new contours to support the development of a 
seven and one-half acre wetland. 

, The 7.5 acre wetland restoration area will be lined with 
saprolite from the Type I stockpile and recycled HDPE liner 
material to restrict infiltration and to impound surface 
water. The wetland grading plan and liner design are 

f further discussed in detail in section 5.11 of this report. 

Figure No. 5-3 illustrates the final proposed contours for 
i the site. After grading has been completed, stockpiled 

topsoil will be evenly distributed over the disturbed areas 
to prepare for revegetation. 

; The soil balance for the final grading plan as illustrated 
in Figure No. 3 contains an excess of approximately 
60,000 cubic yards of fill material. This excess provides 

i additional pit backfill material if it is needed. If this 
material is not needed for this purpose, it will be 
distributed over the reclaimed site in such a manner that it 

P will not substantially modify site final grades. 

The proposed grading plan involves reconstructing 
intermittent Stream B and that portion of intermittent 

; Stream A that was located in the Type I stockpile area. The 
| intermittent Stream B channel will be recreated within the 

open pit perimeter and will connect to its historic outlet 
west of the dike located on the west end of the open pit. 

i The reconstructed portion of intermittent Stream A will 
connect the discharge point from the wetland test plot 
located to the east of the Type I stockpile to the natural 

i stream course located west of the stockpile. 
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5.6 Final Land Use 

E Final land use of the mine site following the mining 
operation will be as a non-consumptive, passive recreational 
area which will provide wildlife habitat. The reclaimed 

i land should attract and support wildlife. The site could 
eventually be converted by others into a park, or it could 
be developed for other uses. 

; Figure No. 5-4 illustrates the final land use of the mine 
Site as it relates to surrounding use. A review of the 
figure shows that the final land use is consistant with 

i existing land use in the area. 

5.7 Open Pit Reclamation 

j A detailed environmental characterization of the site is 
presented in section 3.0 of the EIR. Based on this work and 
waste characterization studies on mining wastes, a design 

i for backfilling the open pit has been prepared. This design 
consists of an engineered sequential backfilling process 
which includes the addition of lime during the backfilling 
of Type II material for pH control and the selected 

i placement of saprolite to impede groundwater movement 
between the placed waste rock and overburden. A discussion 
of the proposed design follows. 

i 5.7.1 Design Report 

Backfilling of the pit will commence at the completion of 
i mining. As per Figure No. 5-1, this is scheduled to occur 

after the planned ore removal is completed. Since the 
excavated pit will receive the backfill, no special site 
preparation other than provisions for the control of surface 

; drainage and pit inflow water during backfilling operation 
will be required. 

i The sequential backfilling will begin with the Type II 
material. The Type II material will be covered successively 
by the waste rock and the saprolite from the Type I 
stockpile which will be placed to approximately an even 

i thickness over the entire Type I waste rock. The saprolite 
. will be moistened, as required and compacted in order to 

reduce its permeability. This compacted saprolite will 
f minimize the mixing of water collected in the bottom of the 

filled pit with that in the overlying sediments. The 
saprolite layer will be located in the same relative 
stratagraphic position it was located in prior to mining 

i (Figure No. 5-2). Since the saprolite material contains 
abundant fines, upon its placement back in the pit it will 
form a less permeable "layer" over the Type I waste rock and 

; Type II materials. The sandstone will be placed on top of 
the saprolite and the remaining pit volume will be filled 
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: With till and covered with the stockpiled topsoil. The 
sequence of backfilling the open pit is shown on Figure 

; Nos. 5-5 and 5-6. 

Type II material and the Type I waste rock will be placed 
and compacted into approximately three-foot high lifts 

i within the pit. This backfilling technique will result in 
higher densities than could be achieved through ~onventional 
mining backfilling techniques, thus resulting in smaller 

; surface settlment. The saprolite from the Type I stockpile 
Will be spread and compacted in approximately one foot 
lifts. 

i 5.7.1.1 Control of Acid Production in the Pit 

Possible parameter concentrations in the backfilled contact 
; water have been calculated for five key parameters which are 

pH, sulfate, iron, copper, and manganese. These 

concentrations were calculated from the data derived from 
two waste characterization studies: the acid neutralization 

i and the rock chip leach column testing. The column leaching 
studies were conducted under alternating wet/dry conditions 
over an 80-day period on Flambeau sulfide-bearing waste rock 

, samples. The results of the acid neutralization studies 
determined that when contact water within the backfilled pit 
is maintained at a pH of approximately 6.5, leaching of the 

i Type II materials can be controlled. 

Leach column testing has generated a set of time/leaching 
relationships for the Type II materials. These 

; relationships are listed in section 3.5.6 of the EIR. In 
addition, the Type II materials will be stored on the 
Surface for an average of four years. During this period of 
time the stockpiled material will be subjected to 

; approximately four to six intense leachings per year. A 
suite of secondary minerals will be formed within or on the 
outside of the stockpile as part of this process. These 

f minerals will include various metal hydroxides, carbonates, 
and hydrous sulfates. Solubilities of these secondary 
minerals have been extensively studied and reported in the 

i literature (Larsen, 1973 and Krauskopt, 1967). 

The estimated quantity of lime (CaO) needed to bring the 
contact water within the backfilled open pit to a pH of 6.5 

f is 2.5 pounds per ton of Type II material. The composition 
of the open pit contact water has been estimated using the 
parameter reductions calculated from the wet/dry leach 
column testing of all of the parameters, and the reduction 

i of copper, iron, and manganese due to lime addition. These 
calculations show that the expected concentrations will be 

' as follows: 
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. Parameter Concentration 

; Sulfate 11.6 - 23.6 mg/l 
Iron 25.6 - 60.2 ug/l 
Copper 266 - 555 ug/l 

i Manganese 30.7 - 61.4 ug/l 

These predicted concentrations are in agreement with theoretical 
and actual measured concentrations for lime treated water that 

i has been in contact with sulfide-bearing waste rock as reported 
in the literature (Larsen, 1973). The concentrations of all 
four parameters are below the drinking water standards. The 

i average groundwater concentrations of iron and manganese at the 
Site, 220 and 350 ug/L, respectively, are greater than those 
predicted in the pit contact water. Therefore, it is expected 
that the iron and manganese concentrations in the pit contact 

, water would be similar to those in the groundwater. The 
concentration in the groundwater leaving the backfilled pit will 
be below drinking water standards by the time the groundwater 

i reaches the compliance boundary. 

The above calculations are considered to be conservative since 
they do not consider the pit water effect. In addition, some 

f water will be removed and directed to the wastewater treatment 
plant through the use of sumps during the backfilling process. 
The removal of this water will assist in pH control by removing 

i some runoff which will consist primarily of unbuffered 
rainwater. 

In conclusion, it is therefore predicted that pH in the contact 
f water of the backfilled pit can be controlled on a short-term 

basis by the addition of lime during the placement of Type II 
material. The proposed adjusted pH is 6.5, which is typical of 

f northern Wisconsin groundwater. The ultimate pH control will be 
the groundwater indigenous to the site which is buffered with 
Carbonate and has a pH of approximately 6.5. It has been 
determined that by the use of a pH control mechanism with 

i Type II material, metal and anion concentrations for iron, 
copper, manganese, and sulfate will not have an adverse effect 
on the groundwater. This topic is discussed further in the next 

; section. 

5.7.1.2 Potential Impacts on Water Quality Resulting 
from Backfilling Type II Material Into the Pit 

The potential impacts on ground and surface water quality 
resulting from the backfilling of the pit with Type II material 

i have been evaluated in the report Prediction of Groundwater 
Quality Downgradient of the Reclaimed Pit for the Kennecott 
Flambeau Project, Revised December 1989 (Appendix L). The 
results of this evaluation indicate that the concentrations of 

; sulfate, manganese, iron and copper will be controlled by the 
solubility of the wastewater treatment precipitate which will be 
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backfilled in the pit with the Type II materials. The study 
estimates that the concentrations of the above four parameters 

; in the pit contact and groundwater will be as follows. 

Parameter Concentration 

E : Sulfate 1,360 mg/L 

i Manganese 550 ug/L 

Iron 320 ug/L 

i Copper 14 ug/L 

While sulfate and manganese are both above the background 
concentrations and standards, this is not a problem since 

i neither parameter will exceed the MCL at the proposed compliance 
boundary for the site, which is located at a distance of 1,200 
feet. The reason for this conclusion is that the Flambeau River 

E will serve as a very effective hydraulic boundary and that the 
river pillar acts as sink for groundwater. 

The water flow of the Flambeau River at low flow is 
; approximately 107,000 times greater than that of the groundwater 

entering the river from the backfilled pit. The difference in 
flow between the groundwater and river, results in the following 

i projected incremental increases in average Flambeau River 
concentrations. 

Projected 
i | Average River Incremental 

Parameter Concentrations (mg/l) Increases (mg/l) 

i Sulfate 10 0.0033 

Manganese <0.05 0.0000013 

E Iron 0.40 0.00000078 

Copper <0.005 0.000000034 

E A comparison of the projected incremental increases in Flambeau 
River concentrations to average Flambeau River concentrations 
shows that the projected incremental increases are so low, that 

i they would not even be detectable in river water by today’s 
sophisticated analytical laboratory techniques. It is, 
therefore, concluded that groundwater eminating from the Type II 
wastes in the reclaimed pit will not adversely impact either the 
surface or groundwater at the site. 
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5.7.2 Operations Manual 

i The following discussion addresses operations during 
backfilling. Topics addressed are specifications for site 
construction and operation; detailed instructions to the site 

f operator relating to the backfilling process; a certification 
plan to document the placement of backfilled material; and a 
discussion of phasing and typical daily operations. 

i 5.7.2.1 Backfilling Operations 

The backfilling operation is scheduled for three eight-hour 
' shifts per day, five days per week, for 250 days per year. The 

production rate is governed by the capacity of the equipment 
fleet on hand at the end of the pit excavation which is planned 
to be two shovels and seven haul trucks. As shown in 
Figure No. 5-1, backfilling will require approximately 19 months 
for completion. Backfilling could be accelerated by using 
additional equipment. Backfilling will be performed by the 

F following mine equipment: 

1 Dozer for leveling, spreading and compacting truck 
i dumped material 

1 Dozer for stockpile maintenance 

f 2 Hydraulic front shovels 

7 Haul trucks 

i 1 Grader for road maintenance and spreading backfilled 
material 

a 1 Water wagon for road maintenance and dust control 

1 Rubber-tired front-end loader for shovel backup and road 
E maintenance 

1 Dump truck for general maintenance 

i A sequential discussion of the backfilling process for the pit 
follows and is shown on Figure Nos. 5-5 and 5-6. Figure 
Nos. 5-7 and 5-8 show cross sections of the pit at different 

: stages of backfilling. The figures also show the relative 
position of backfilled material at each stage of backfilling. 

| 5.7.2.1.1 Type II Material 

[ From the Type II stockpile, the rock will be loaded into haul 
trucks by hydraulic shovels. The rock will be hauled to the 
bottom of the pit and placed on the floor of the working bench. 

i The material will be placed such that the lifts gently slope 
towards the ends of the pit. This will facilitate the 
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collection of pit inflow and precipitation, should these waters 
accumulate faster than the material is backfilled. Waters 

i collected by the sump pumps installed at the ends of the pit 
will be considered contact water and will be pumped to the 
wastewater treatment facility. 

i In addition, lime slurry will be added to the daily accumulation 
of Type II materials in sufficient quantity to raise the pH of 
the discharge water to at least 6.5 (see section 5.7.1.1 of this 

F report and section 3.5.6 of the EIR for a discussion of the 
quantity of lime that will be required). Liming will limit the 
release of substances from the backfilled Type II materials when 

E these materials are saturated with incoming waters. Lime will 
: most likely be added by discharging a slurry from a tank truck 

that will travel over the previously deposited Type II 
| materials. 

During the backfilling of the Type II materials, the slurried 
precipitate from the wastewater treatment facility will also be 

i added to the materials in the pit rather than added to the 
remaining stockpile. Since the pH of the pit water will be 6.5 
or greater, pH sensitive components in the precipitate will be 
more stable in the pit than on the stockpile where the pHs will 

i range from 3 to 4. This is important for the stability of the 
copper, iron and manganese compounds. It will have little or no 
effect upon the solubility of gypsum, the main source of soluble 

f sulfate. 

During the removal of the Type II stockpile, rainwater 
} collection systems will remain operational. It is expected that 
i all backfill materials will be wet when they are returned to the 

pit and that a dust problem will not occur. Dusting will be 
os controlled by adding water to the backfilled waste materials via 
F the water truck to assist in the compaction efforts. 

In order to achieve a reasonable degree of compaction, 
| backfilled Type II material will be placed in small vertical 
i lifts, approximately three feet in height. The operating 

procedure will be for the trucks to dump onto sloping benches. 
The load will then be spread with a dozer and compacted by dozer 
traffic and by traffic from loaded haul trucks delivering the 
backfill materials to the pit. Loaded truck traffic patterns 
will be established in the pit to promote compaction. Control 

| of the backfilling process will be accomplished through field 
i performance monitoring to maintain acceptable lift thickness. 

Field performance monitoring will be conducted by the mine 
. engineer. The use of techniques, such as density testing, for 
i control during rock backfilling are not considered practical for 

this or Similar projects. It is believed that the planned lift 
thickness, dozer spreading and compaction with loaded, properly 
routed trucks will result in the acceptable settlement rates 

i estimated in this report. 
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Following removal of the material from the Type II stockpile 
area, the drainage system consisting of the PVC pipe, the 

i granular drainage blanket, and the HDPE liner will be removed. 
: Approximately 7.5 acres of liner will be used to line that 

= portion of the proposed 7.5 acre wetland to be constructed on 
i the west end of the backfilled open pit that is located within 

the perimeter of the open pit. The remaining liner will be cut 
into pieces and disposed of in the pit with the Type II waste 
material. If a suitable buyer can be found, the remaining liner 

[ and/or PVC piping will be recycled. As the liner and drainage 
system are removed, a temporary berm will be constructed to 

- control runoff water and direct contact water to the wastewater 
i treatment facilities. 

5.7.2.1.2 Crushing and Loadout Facilities, Catchment 
J Pond, and Ore Haul Road 

Following crushing of the last ore, the crushing facility will 
be dismantled in an orderly sequence. All equipment and 

f structural steel will be removed from the site. 

The crusher area retaining wall will be left intact until the 
final stages of the Type II stockpile removal. At that time, 

i the retaining wall and its foundation will be removed. The 
removed material will be disposed of on-site in the one-time , 
demolition waste disposal facility. The HDPE liner and blanket 

f material in the crusher area will be removed and transported to 
the pit for disposal with the Type II material. 

As part of the removal of the crushing facilities, the railroad 
i Spur in the ore loadout area and runoff pond will be removed. 

The HDPE liner under the ore crushing area and the overlying 
; materials will be placed in the pit with the Type II material. 

At this point all that remains to be placed in the pit with the 
i Type II material is the ore haul road base. Base material from 

the ore haul road will be excavated to a depth sufficient to 
remove material that has come into contact with sulfide 

i mineralization. Removal will commence at the maintenance shop 
and move towards the pit ina fashion such that areas that have 
been excavated will not be further traversed by excavation 
equipment and haul vehicles. Removal of the haul road will 

y continue into the pit until the working level has been reached. 

5.7.2.1.3 Type I Materials 

i When the above activities are accomplished, the loading 
equipment will be moved to the Type I stockpile and the Type I 
waste rock will be loaded, hauled to the pit, and spread on top 

i of the Type II material. Placement and compaction of the Type I 
waste rock will be accomplished in a fashion similar to that 

~ described for the Type II material. Lime will not be added to 
i the Type I material since it is non-acid producing. 
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At the onset of this process, a small amount of gravel from an 
off-site source will be used to construct a temporary access 

i road from the Type I stockpile to the currently existing 
building located south of the topsoil stockpile. This building 

- Will be used to perform maintenance on mining equipment during 
i the final phase of pit backfilling. Additional minor amounts of 

| gravel may also be needed to dress the lower sections of the 
haul road in the pit itself. 

i After all Type I waste rock is returned to the open pit, a 
continuous uniformly thick layer of saprolite from the Type I 

| stockpile will be spread and compacted, in approximate one-foot 
i lifts on top of the backfilled waste rock. This will provide an 

) approximate seven to eight-foot thick lower permeability layer 
between the Type I waste rock and Type II material below, and 
the sandstone and till that will be placed above. The 

i backfilled saprolite will be compacted by repeated dozer passes 
and loaded trucks. 

The placement technique for the saprolite will result in a layer 
of material that has a lower permeability than the underlying 
rock and the river pillar. The results of the groundwater model 
completed for the project predicted that the very low post 

i reclamation flows will be downward into the backfilled pit. The 
) placement of the saprolite at an elevation at the bedrock 

. surface will minimize this flow. 

J Sandstone will be placed on top of the saprolite layer, followed 
by till. Compaction techniques for both materials will be the 
same as described for the Type II material. When backfilling 

i approaches the approximate final grades, truckloads will be 
spotted and dumped for final contouring. Surface contouring 
Will begin as soon as possible. Overburden material will be 
mounded over all but the western 800 feet of the pit as 

i described in section No. 5.5. The wetland area near the west 
end of the pit will be constructed. Topsoil will be replaced to 
the approximate ten to 12-inch depth existing prior to mining in 

[ those areas to be topsoiled. Section 5.11 discusses 
revegetation of the site. 

i 5.7.2.2 Water Control During Backfilling 

Water from three sources will accumulate in the pit. The first 
will be due to direct precipitation. The second will be due to 

i runoff entering the pit from a small drainage area between the 
pit and the Type II stockpile. The third source will be inflow 
of groundwater. To keep the working areas free of this water, 

) sumps will be located within the open pit. Water collected in 
i the sumps will be pumped to the wastewater treatment plant 

during placement of Type II material. During the place..ent of 
subsequent material, the sump discharge will be monitored and, 

i at such time as water quality allows, the discharge will be 
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| redirected to the settling ponds. At this time the wastewater 
treatment plant will be dismantled. 

| 5.7.2.3 Settling 

| Settling within the backfilled pit is expected to be minimal due 
to the following: 

1. In general the waste rock is significantly to moderately 
f clay a.itered through supergene enrichment processes. This 

| Will result in the rock breaking down more readily than 
unaltered rock. Such breakdown will result in finer grained 

J rock particles with smaller void area. 

2. Ripping and blasting of the waste rock and repeated handling 
during its initial loading, hauling, and dumping, and its 

i repeated handling will all assist in further breakdown of 
: the rock fragments. 

3. During storage of the Type II material, for periods up to 
Six years, the rock is further decomposed through chemical 
action upon exposure to the elements. 

[ 4. All backfilled material will be placed in the pit in shallow 
lifts to minimize size gradation during the backfilling 
process. | 

J 5. Such shallow lifts will be more readily compacted by 
repeated passes of the heavy mine equipment. 

5 It is estimated that settling will be less than five percent. 
For this reason the majority of the open pit site will be 
mounded to compensate for the anticipated amounts of minor 
settling. 

5.7.2.4 Slurry Wall and Flood Control Dike 

; The slurry wall and flood control dike will be left in place. 
The flood control dike will actually assist in the development 
of the planned wetland on the west end of the pit. During the 
final stages of backfilling and during the initial stage of 

J revegetation, the flood control dike will restrict the movement 
of sediments from the site to the Flambeau River. 

i 5.7.2.5 Operations Under Varying Weather Conditions 

Due to the nature of the backfilling operation, backfilling will 
: continue under all weather conditions with the exception of 

i major rainstorms where precipitation and runoff would exceed the 
pumping rates of the sump pumps. Under these conditions, 
backfilling will temporarily cease until sufficient water has 

i been removed to allow operations to continue. 
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5.7.2.6 Certification Plan 

i To document the top of the Type II material, Type I waste rock 
and Type I saprolite, field elevations will be obtained through 
on-site surveys. The elevations will be taken on an approximate 
150-foot grid pattern over the open pit area. In addition, 

l following the topsoiling of the reclaimed open pit, a final 
survey on an approximate 150-foot grid system will also be 

i completed to document final site contours. 

In addition to the above, as part of normal mining operations 
. rock types, mineralization, fractures, faults, and any areas of 

j Significant water inflow encountered will be noted in the field 
and recorded on detailed mine maps. 

Finally, photographs will be taken of the backfilling process to 
i illustrate the procedures used and conditions encountered. 

; The above information will be assembled and maintained by 
| Flambeau in archives for future reference purposes as a normal 

[ course of conducting its business. The archived file will also 
include an opinion by a registered professional engineer as to 
whether the site was constructed in substantial conformance with 

i the Plan of Operation. 

5.7.3 Engineering Drawings 

a Plan of Operation drawings for the backfilling process are found 
in the project EIR and in sections 4.0, 5.0, 7.0, and 10.0 of 

: this report. Figure No. 2-2 of this report shows an existing 
[ site condition plan sheet for the project area prior to any 

| construction activities. Figure No. 4-11 of this report 
illustrates base grades (final pit design) of the open pit prior 
to backfilling. Since site engineering modifications are not 

y part of the backfilling operation, an engineering modification 
plan sheet has not been prepared. Final site contours, 

| including a final site topography plan sheet, are addressed in 
j section 5.5 of this report. 

Figure Nos. 5-5 and 5-6 show the phasing of the backfilling 
process. Figure No. 5-5 shows the extent of backfilling at the 

i end of the first three months of the reclamation. Figure 
No. 5-6 shows the contours of the backfilled pit at the end of 
15 months of the 19-month reclamation process. Figure Nos. 5-2, 

i 5-7, and 5-8 are sections through the backfilled pit at various 
stages of the backfilling process. 

Site monitoring and long-term care are addressed in sections 7.0 
i and 10.0, respectively of this report. Site geologic cross 

sections are found in section 3.5 of the EIR. The cross 
sections illustrate the location of the pit in relation to site 

| geology, water table elevations, permeability data, haul roads, 
etc. Finally, typical sections for features such as haul roads 
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and the pump barge are contained on detail sheets referred to in 
i section 4.0 of this report. 

5.7.4 Alternative Design, Location, and Operation 

a Alternatives to reclamation of the open pit and to the stockpile 
7 locations are discussed in detail in section 2.0 of the EIR. 

As noted above, waste rock and overburden materials will be used 
i during reclamation to backfill the open pit. Most other | 

materials generated during the reclamation process will be 
| salvaged for reuse. Other than pit backfill materials, only 

i approximately 3,000 to 4,000 cubic yards of demolition waste 
will need to be disposed of as a result of the project. 

There are no merchantible bi-products which can be obtained from 
i the waste rock or overburden material. The reuse, sale, 

recovery or processing of waste rock or overburden for purposes 
other than backfilling the open pit are not practicable. The 

i best reuse of these materials is through the backfilling of the 
, open pit. 

I 5.8 Final Grading of Crusher and Stockpile Areas 

Following removal of stored material and liner and drain field 
material from the stockpile areas, and from the crusher loadout 
and ore haul road area, the areas will be graded to final design 

| grades. To accomplish this, berms will initially be leveled 
after topsoil has been removed. Excess material in one area 

_ will be used to meet fill needs in other areas. Once final 
i grades have been reached, topsoil will be placed and the area 

revegetated as outlined in section 5.11. 

a The berms and drainage systems for both the Type I and II 
stockpiles will be maintained until the final stages of 
reclamation of the stockpile. As required, temporary ditches or 

- berms will be constructed to insure that runoff water is 
ij directed to the appropriate wastewater treatment facility. 

- The settling ponds associated with the Type I stockpile will be 
kept operational until the Type I stockpile reclamation and 
revegetation has been completed. The settling ponds and 
associated berms will be graded and the area returned to its 

i approximate final contour after their use is terminated. 

5.9 Ancillary Facilities 

| Flambeau’s proposed plan is to reclaim the project area to a use 
compatible with surrounding land use. However, certain 
ancillary facilities such as the plant access road, parking lot, 

| railroad spur, various buildings and other ancillary facilities 
i could be left in place. These actions are dependent upon 
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possible future negotiations between the company and local 
i governments for use of the project area as an industrial park. 

In the absence of such activities and in accordance with the 
proposed reclamation plan, all ancillary facilities are to be 

i dismantled and/or removed from the project area. During the 
| removal of ancillary facilities, materials such as wood, metal, 

etc. will be generated by the reclamation activities. These 
| materials will be disposed of in the one-time demolition waste 

: landfill. Following the removal of ancillary facilities, the 
project area is then to be returned to its final design grades. 

: In accomplishing this action, all reclaimed areas will be 
f graded, topsoiled, and revegetated as outlined in section 5.10. 

A discussion of the reclamation of each of the ancillary 
facilities follows. 

i 5.9.1 Access Road 

The access road will remain open until final reclamation at the 
i facility is complete. The asphalt surface will be removed for 

disposal in the one-time demolition waste landfill. The roadbed 
| material will remain in place and be scarified and then covered 

i by topsoil and revegetated. 

5.9.2 Parking Lot and Guardhouse 

i The parking lot and guardhouse will remain until activities at 
the site have been completed. The parking lot and guardhouse 
Will be removed in conjunction with the access road. Asphalt 

7 will be disposed of in the one-time demolition waste landfill. 
4 The road bed area in the parking lot will remain in place, 

topsoiled, and revegetated. 

F 5.9.3 Administrative Office, Maintenance Shop, Wastewater 
Treatment Plant, and Explosive Magazines 

: The administrative and maintenance buildings will be removed 
J following reclamation of the project area. The wastewater 

tre.cment plant will be removed during backfilling of the open 
pit at such times as water quality will allow discharge to the 

7 settling ponds. The explosive magazines will be removed during 
= reclamation. 

: All chemical reagents and equipment will be removed in an 
i orderly sequence prior to dismantling the wastewater treatment 

building. All equipment and salvageable items will be hauled 
off-site and sold or otherwise recycled as appropriate. All 

j masonry structures and concrete will be removed and placed into 
the one-time demolition waste landfill. 

During dismantling of the wastewater treatment plant, the surge 
I pond will also be removed. The HDPE liner for the pond will be 
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placed in the backfille.. pit. All underground piping associated 
i with the wastewater treatment plant will be left in place. 

5.9.4 Railroad Spur Line 

i The railroad corridor will be reclaimed to a natural state and 
will have minimal reclamation consisting mainly of removing the 
rails, ties, ballast, and base materials. The rails and ties 
will be removed and sold for salvage except the section imbedded 

f in concrete in the load-out zone. This section, including the 
concrete, will be removed and disposed of in the one-time 

- demolition waste disposal site. The ballast and base materials 
J in the load-out zone will be disposed of in the pit. The 

balance of the ballast and base materials will be used in 
grading the area to its final grades. Topsoil replacement, 

i regrading, and revegetation will complete the reclamation. 

" 5.9.5 Fencing and Security 

i Fencing and security will be maintained at the facility until 
completion of reclamation activities. During this period, a 
security guard will be stationed at the main access gate 

: adjacent to the administrative building. The fence will be 
i removed as part of the last step in the reclamation of the area. 

5.9.6 Power Supply 

i During dismantling of the wastewater treatment plant, a 
temporary transformer and power supply panel will be installed 

. to replace the transformer and switch gear located in the 
I wastewater treatment building. Power required for use in the 

| maintenance and administrative buildings will be supplied from 
the temporary power panel. 

7 The underground conduit and wiring from the power pole located 
on the south side of the plant and the wastewater treatment 

: plant will be removed and sold or recycled off-site at the 
i termination of the reclamation process. 

| 5.9.7 Fuel Storage and Distribution 

7 The fuel storage tanks will be used until the final stages of 
reclamation of the project area. After the pit and most of the 
other project areas have been reclaimed, the fuel tanks will be 

i emptied and removed from the site. The sand fill over the liner 
will be tested for contamination and then will, if 
uncontaminated, be disposed of either in the settling pond as 

i backfill or, if contaminated, taken to an approved disposal 
facility. After the tanks have been removed, fuel will be 
supplied from the contractor’s fuel truck. Following removal of 
the fuel tanks and liner material, the area will be regraded to 

: final contours, the topsoil replaced and revegetated. 
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5.9.8 Storm Water Control 

j The storm water control features installed during the 
construction and operation of the mine will be used during the 
reclamation of the stockpiles. As part of final site 

i reclamation, all stormwater control features will be regraded 
and the areas returned to its final grades. Included will be 
the dismantling or removal of permanent structures such as 

f culverts on an as needed basis. 

5.9.9 Water Discharge 

7 The water discharge pipes from the wastewater treatment plant 
will be operational until dismantling of the facility. At that 
time the ends of the discharge pipeline will be plugged and the 

j pipeline left in place. 

Outfall discharge structures adjacent to the Flambeau River will 
be removed and the areas returned to their approximate original 

i state. 

| 5.9.10 Sanitary Wastewater 

j The sanitary waste system will be removed at the time of the 
removal of the administration building and replaced by portable 
facilities from a licensed contractor. The septic or holding 

G tank will be pumped clean. The drain field, if installed, and 
septic or holding tank will be removed and disposed of in the 
one-time demolition waste landfill. 

] 5.9.11 Refuse Handling 

Refuse such as garbage, and general waste will be accumulated 
, and picked up by a licensed waste disposal contractor who will 

dispose of the material off site. 

i 5.9.12 Monitoring Well Abandonment 

| Any existing groundwater monitoring wells or exploration drill | 
holes not previously abandoned or not needed for post 

7 | construction and operation monitoring will be properly abandoned 
in accordance with WDNR administrative rules. 

i 5.10 Erosion Control During Reclamation 

) Erosion control during construction and operation is discussed 
in section 4.8 of this report. Since both site construction and 

i reclamation are basically earthworks projects, the same erosion 
: control techniques and procedures applied to the construction 

phase of the project will be applied during reclamation. 

| Generally, runoff control will be accomplished by removing 
perimeter drainage swales as part of the last reclamation 
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activity for each reclaimed site feature. During this process 
| straw bale barriers and silt fences will be used to control 

i siltation. Temporary drainage features such as swales, 
diversion berms, and settling ponds will also be installed to 
control erosion and siltation. 

i Areas of the site reaching final grade will be topsoiled and 
seeded as soon as possible according to the site revegetation 

f plan. Temporary overwinter seeding of disturbed areas will be 
: completed, if needed. Seed mixtures and application techniques 

will be as described in section 4.8 of this report. 

i 5.11 Revegetation 

5.11.1 Introduction 

i Revegetation of the project area will actually start prior to or 
during pre-production activities. Prior to and during 
construction of the project facilities, some existing site trees 

f will be identified and relocated to other sections of the area 
using a tree spade. Some of these trees will be relocated to 
screen parts of the project facilities, while other trees will 

, be relocated to a temporary project nursery (Figure No. 2-1). 
i These trees will then be available for use as needed during 

operations or final reclamation. After the project area is 
topsoiled, the trees will be transplanted into the project area 

7 as a part of the reclamation process. Most of the existing site 
trees that will be used for screen plantings and reclamation 
were planted by Flambeau’s predessor in the early 1970s, in 

I anticipation of the need for revegetation. 

Revegetation will consist of savannah copses and grassland 
planting. Figure No. 5-9 contains a master plan for 

a revegetation of the site. 

An integral part of the reclamation plan will be the 
establishment of a wetland over the west end of the backfilled 

I pit. This would be approximately seven and one-half acres in 
size. Measures, as discussed later in this section, will be 
taken to provide adequate drainage of the reclaimed open pit 

f site. | 

5.11.2 Wetland Replacement 

i Approximately 8.3 acres of low, moderate and high quality 
wetlands will be taken by the project. To replace these acres, 
two new wetlands will be developed. Seven and one-half acres of 

i moderate to high quality wetlands will be constructed on the 
western 800 feet of the open pit and will impound the flow of 
recreated intermittent Stream B in a fashion similar to the pre- 
project hydrologic function of Wetland No. 2. In addition, a 

i 1.0 acre wetland will be developed as part of a test plot 
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program in the area of Wetland No. 5. This wetland will also 
i consist of open water and littoral areas. 

The test plot (Figure No. 5-3) is included in the wetland 
mitigation plan to obtain information in order to refine the 

i methods and procedures for constructing and revegetating the 
7.5-acre wetland mitigation area. Information from the test 
plot will also be used to provide the benchmark to evaluate the 

i success of the larger wetland area. 

The wetlands that will be removed from the mine site are 
described in the Wetland Inventory and Assessment for the 

f Flambeau Project. This assessment is located in Appendix 3.8-C 
of the EIR. Table No. 5-3 summarizes the functions of these 
wetlands. As described in the wetland assessment, Wetland Nos. 

. 3a, 3b, 4a, 4b, 4c, 5a, 5b, and 6b, which comprise 1.7 acres of 
i the total 8.3 acres that will be removed, are low quality 

wetlands with very minor functional value to the wetland 
ecosystems of the mine site. 

i Wetland No. 5c, which comprises 4.1 acres of the total to be 
taken by the project, has a portion with low biological function 

: value which will be taken by the Type II stockpile. The higher 
} value section of Wetland No. 5c will remain unaffected by the 

proposed facilities. Therefore, of the total 8.3 acres that 
Will be affected by the project, 5.8 (70 percent) is of low 

4 quality. 

Wetland No. 2 comprises the remainder of the 8.3 acres. It has 
high quality biological functions. 

5 The proposed replacement wetlands include 8.5 acres of moderate 
to high quality wetland. The new wetland areas will provide 
open water, littoral habitat, and wet mesic forest that is more 
Suitable for waterfowl and wildlife than the existing wetlands 
because these habitats and the transitional zones between them 
will be provided in the same wetland unit. On the existing 

i Site, the low quality wetlands are comprised of many small 
pockets of marginal habitat with no transitional zones that 
could be used for cover, nesting, and feeding. Therefore, the 
biological functions of the wetlands to be removed will be 

; replaced by higher quality wetlands relative to their biological 
functions. 

i Watershed functions of the wetlands to be removed are very 
limited. In two cases (Wetland Nos. 2 and 5) the wetlands serve 

| a hydrologic function in stormwater storage. These functions 
| are of minor importance in their respective watersheds. The 

i replacement watershed will provide the identical functions in 
the reclaimed intermittent Stream B watershed. The watershed 
function of Wetland No. 5c will not be significantly affected 

i because the protion of the wetland adjacent to the partially 
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1 TABLE NO. 5-3 

Flambeau Project 
Summary of Wetland Functions 

f _ CWT and No. 

[ Function 2 3 4 5 6 

Geological Functions H L L M/L M 

i Watershed Functions 

Hydrologic M L L M/L M 

Groundwater L L L L L 

i Storm/Flood Water L L L L L 

| Shoreline Protection NA NA NA NA NA 

] Other L L L L L 
Recreational, etc. Na NA NA L L 

5 Quality L L L L L 

‘i Study Area, Sanctuary, etc. L L L L L 

i; Regional Values L L L L L 

f Qualitative Value High - H 
Moderate - M 
Low - L 

i NA - Not Applicable 
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developed channel that is tributary to intermittent Stream c 
i Will not be removed by the project. 

Other potential functions of wetlands presented on Table No. 5-3 
for the wetlands to be removed were all low quality. These 

i functions will be provided in an equal or better manner by the 
proposed replacement wetlands. 

f 5.11.2.1 Location/Design 

The proposed seven and one-half acre wetland reconstruction will 
g be located over the western most 800-foot section of the open 

pit. Specifically, it will consist of a three and one-half acre 
pond, three acres of sedge meadow, and about one acre of wooded 
wetland. The upland areas adjacent to the wetland will be 

i planted with grassland vegetation that thrives on moist or 
poorly drained soils. 

i The proposed wetland reclamation area is depicted on the general 
Site plan on Figure No. 5-3. The proposed 7.5-acre wetland will 
include the hydric soil storage area and a portion of the west 
end of the reclaimed pit. The pond is designed to attract 

i wildlife and provide forage and nesting spots for various types 
of waterfowl. The pond edge is curvalinear which provides a 
number of secluded coves for nesting. The bed of the pond 

é Slopes away from the bank at a 2.0 percent, and then a 3 to 1 
slope. This results in a maximum depth of the pond of about six 
feet. Most of the shallow areas of the pond will contain 
emergent vegetation, while the deeper sections of the pond 

} nearer to the center will have open water. 

The proposed one acre wetland test plot will be located east of 
the Type I stockpile near the northeast corner of the project 

| area. This rectangular wetland will be created by stripping the 
existing topsoil, regrading the subsoil and covering the new 
subbase with about one foot of soil salvaged from wetlands that 

: will be disturbed inside the mine site. Surface water from the 
area will be impounded by constructing a two foot earth berm on 

. the west and north sides of the wetland. This impounded surface 
water will keep the hydric soils wet and will promote the growth 
of hydrophytic vegetation. 

The wetlands will be vegetated according to the procedures 
i outlined in section 5.11.3. Plant materials will be selected 

from the list of native wetland vegetation outlined in section 
No. 5.11.3.2. These wetland plant materials will be installed 

| according to the typical planting plans presented in section 
i No. 5.11.3.3 and the two installation procedures specified in 

section No. 5.11.4.4. | 
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59.-11.2.2 Hydrology 

| The 7.5-acre wetland area will be created by impounding water in 
recreated intermittent Stream B through a combination of the 
existing flood control dike and a weir. To achieve the desired 

; wetland characteristics, the dike elevation will be raised 
2.5 feet to 1,100.0 feet. Construction techniques for raising 
the dike will be the same as those outlined in 

7 Section 4.7.3.3.6. 

The weir will be installed in order to be able to compensate for 
possible minor settlement of those areas of the wetland located 

7 over the reclaimed pit. The weir will provide flexibility for 
water level management in the new wetland. As shown on Figure 
No. 5-10, the weir’s initial elevation will be set at 
1,098 feet. Riprap will be placed on the discharge side of the 

i dike and ten feet beyond the western toe of the dike to control 
| erosion. The weir and discharge point will coincide with the 

historic location of intermittent Stream B such that surface 
water discharges to the Flambeau River from the stream will 

| occur at the same location they currently do. The post 
reclamation drainage basin for the stream will be comparable in 

' Size to its premining condition. 

The wetland test plot will be created by impounding water within 
the realigned intermittent Stream A (Figure No. 5-3). The 

| source of water for intermittent Stream A upstream of the test 
q plot is primarily Wetland No. 10. The discharge point for 

Wetland No. 10 is just west of STH 27. The discharge from the 
test plot will be transported by the continuation of the 

5 realigned intermittent Stream A channel to the west, where the 
channel will tie into the undisturbed western portion of the 
stream. 

5 5.11.2.3 Liner Design 

To minimize exfiltration through the base of the wetland pond a 
ER liner system will be installed under those areas of the pond 

located within the perimeter of the open pit. A liner will not 
be installed within the remnant of Wetland No. 2, since this 

| area will not be excavated as part of site construction or 
; reclamation. 

A liner will not be installed in the test plot due to the fact 
i that the soil characteristics in that area are known and the 

| fact the water depth will be significantly lower than in the 
pond. 

i Figure No. 5-10 contains a northeast-southwest section through 
the proposed 7.5-acre wetland illustrating the slopes within the 
wetland, water depth, dike, weir, and liner system. The area to 

i be lined will be the entire base of the wetland within the pit 
perimeter. The lined area will either extend to the pit 
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| perimeter or to ten feet beyond the limits of the wetland, 
i whichever is less. 

The liner system will generally consist of two feet of compacted 
Saprolite from the Type I stockpile. Those areas of the wetland 

i that extend to the pit perimeter will be underlain by four feet 
of compacted saprolite over a 100-foot distance from the pit 
perimeter toward the center of the wetland. The additional 
thickness of saprolite will be provided to compensate for the : 

f minor differential settlement that may occur in the wetland. 
The saprolite will be placed in one-foot lifts and be compacted 
using loaded mine haul vehicles. 

i Following placement of the saprolite, HDPE salvaged from other 
lined areas on the site will be placed over the saprolite. The 
HDPE panels for this application will be overlapped a minimum of 

i four inches, but will not be welded. The HDPE will be free of 
major rips, tears, or missing pieces. 

i To provide sufficient depth for rooting of woody species, a 
4.5-foot thickness of soil will be placed over the HDPE. Under 
the pond, this soil will be on-site till. For those areas of 
the wetland on the perimeter of the pond, two-thirds of a foot 

j will be hydric soils from the hydric soil stockpile, with the 
lower four plus feet consisting of on-site till. The on-site 
till will be selectively chosen from the Type I stockpile and 

q will not consist of clean sand or gravels. 

The liner system will significantly reduce exfiltration from the 
pond, thereby contributing to the overall success of the 

5 reclamation plan. 

. 5.11.2.4 Wetland Soil Management Plan 

5 Hydric soils salvaged from wetlands disturbed in the project 
area will be stockpiled and used in the construction of the one 
acre wetland test plot and the reconstruction of the seven and 

; one-half acre wetland. These salvaged hydric soils will be 
combined with other salvaged topsoil and placed over the 
subgrade of the proposed wetland areas. The hydric soil will be 

i salvaged, stockpiled, and reused in the following manner: 

a. A temporary hydric soil storage area will be located over 
the north remnant of Wetland No. 2. Woody vegetation will 

' be removed and a small two-foot berm constructed around the 
area. Topsoil from the rest of Wetland No. 2 and other 
wetlands that can be salvaged will be placed over this one- 

i acre area. The location of the hydric soil stockpile is 
shown on Figure No. 1-2. 

It is estimated that about 5.0 acres of existing wetlands 
i have topsoils that will be useful in wetland restoration. 

i 164 KMINE 
12/89



b. Suitable hydric soils from other wetlands to be affected by 
the project area will be identified and salvaged. Woody 

j vegetation will be removed and the hydric soils will be 
carefully placed in the prepared storage area. The hydric 
soil will be minimally graded so as to reduce compaction. 

i c. The hydric soil will be kept wet during the period of mining 
operation using the same methods that will keep Wetland 
No. 1 moist (Section 4.7.4.13 of this report). During this 

f time, no attempt will be made to restrict hydrophytic 
vegetation growth in the stockpile area. 

i d. During reclamation, the stored hydric soils will be pushed 
into stockpiles for use on the restored wetlands over the 
open pit. This hydric soil, along with other salvaged 
topsoil, will be transferred to the wetland area where it 

i will be carefully placed and spread to a thickness of about 
two-thirds of a foot. The pond in the restoration area will 
not be retopsoiled. 

i e. The topsoiled wetland area will be revegetated immediately 
using methods outlined in sections 5.11.4.3 and 5.11.4.4 
according to the typical planting plans presented in section 

i 5.11.3.3. 

5.11.3 Planting Plans 

§ 5.11.3.1 General Site Revegetation Plan 

: Figure No. 5-9 depicts the overall site layout for the 
5 revegetation of the mine site. The plan identifies the location 

and sizes of the various elements for the proposed revegetation. 
Specifically, the site layout includes the following elements: 

i Item Size 

Wetland 7.5 Acres 
i (including 3.5 acre pond) 

| Wetland Test Plot 1.0 Acre 

i | Wooded Savannah Copses 32.5 Acres 

' Grassland 140.0 Acres 

Total Revegetation 181.0 Acres 

i Note: These acreages include a hydric soil storage 
area which will be reclaimed as part of the wetland 
restoration and the three acre temporary nursery which 
will be reclaimed as part of the grassland/wooded 

j Savannah copse’s revegetation. 
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This general site plan supports the intent of the final land use 
described in section No. 5.6 and fulfills the wetland 

; reconstruction requirements of the mining permit application. 
The seven and one-half acre wetland reconstruction over the 
western end of the open pit and the one acre wetland test plot 

i will replace the 8.3 acres of wetland taken by the project. The 
savannah copse/grassland planting plan, along with the seven and 
one-half acre wetland will provide wildlife habitat and could 

i provide passive recreation opportunities. 

The overall intent of revegetation is to provide nesting and 
feeding opportunities for wildlife, and to provide non- 

i consumptive passive recreation opportunities. The 
grassland/wetland/savannah copse planting concept was selected 
because it provides a wide variety of feeding and nesting 

i opportunities for wildlife. The layout of the savannah copses 
provide an extensive plant community "edge" area that is ideal 
for wildlife feeding, while the secluded wetland areas with 
ponds provide excellent nesting opportunities for waterfowl. 

i Furthermore, the grassland areas around and between the savannah 
copses will provide good opportunities for hiking, nature study 
and bird watching while providing a sense of security to the 

; wildlife population. 

Finally, locally indigenous plant species were selected to 
revegetate disturbed portions of the mine site. These plants 

q will provide forage for wildlife, will promote natural plant 
community development and will provide a good demonstration area 
for this type of revegetation project. 

i 5.11.3.2 Species Selection 

The plant species selected for the proposed reclamation plan 
i reflect the ultimate goal of creating self sustaining natural 

plant communities on appropriate land forms. Three major plant 
community types have been identified for the project area as 
follows: savannah copses, grassland and wetlands. Each of the 

i three plant communities are represented on the final planting 
plan. 

i The plant lists in Table Nos. 5-4 to 5-6 contain a variety of 
plant materials typical to each community and are grouped into 
standard categories of trees, shrubs, grasses and understory. 
These trees, shrubs, grasses, and understory plants are native 

/ to Wisconsin and indigenous to the area. 

Plant lists for each plant community were selected using the 
i following sources: 

1. John T. Curtis, 1959 The Vegetation of Wisconsin: 
8 University of Wisconsin Press. 657p. 
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TABLE NO. 5-4 

i Savannah Plant List 

CT 
Trees Shrubs Understory 

Trembling Aspen Witchhazel Jack-in-the 
Red Maple Smooth Sumac Pulpit 

j Paper Birch American Cranberry Buttercup 
Basswood Bush Sweet White 
Sugar Maple Viburnum Violet 

i White Ash Grey Dogwood Big Leaved Astec 
Butternut Hickory Beaked Hazelnut Bunchberry 
Red Oak Blueberry Rice Grass 
Yellow Birch Twisted Stalk 

i Silver Maple 
Hemlock 
White Pine 

a Black Walnut 
Balsam Fir 
Ironwood 

f Bur Oak 

4‘ Total Plants per Acre (excluding understory) 400 
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i TABLE NO. 5-5 

Wetland Plant List 

i Trees Shrubs Understory 

Tag Alder Red Twig Dogwood Bulrush 
Red Maple Bur Reed 
Black Ash Wild Rice 
Balsam Fir Lake Sedge 
Hemlock Blue Flag 

i Yellow Pond Lily 
Water Lily 
Pickeral Weed 
Arrowhead 
Sago Pondweed 
Wild Celery 

[ Sweet Flag 

Total Plants per Acre (excluding understory) 400 
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i TABLE NO. 5-6 

Grassland Plant List 

Shrubs 

i Sumac 

: Understory 

WET SOILS SEED MIX 

i Canada Anemone : Great Blue Lobelia 
New England Aster Bergamot | 
White False Indigo Yellow Coneflower 

i Turtlehead Sweet Black-Eyed Susan 
Canada Tick-Trefoil Cupplant 
Shooting Star Spiderwort 
Joe Pye Weed Tronweed 

a Bottle Gentian Culver’s Root 
Alum Rood Prairie Cordgrass 
Wild Iris Spotted Joe Pye Weed 

i Prairie Blazingstar American Black Currant 
Turk’s Cap Lily Meadowsweet 

é DRY-MESIC SOILS SEED MIX 

Leadplant Rough Blazingstar 
i Thimbleweed Prairie Blazingstar 

Common Milkweed Bergamot 
Butterflyweed Smooth Penstemon 

a Sky Blue Aster Smooth Aster 
Heath Aster Yellow Coneflower 
New England Aster Black-Eyed Susan 
Canada Milk Vetch White False Indigo 

: Cream False Indigo Sweet Black-Eyed Susan 
New Jersey Tea Stiff Goldenrod 
Stiff Coreopsis Spiderwort 

a Canada Tick-Trefoil Culver’s Root 
Shootingstar Big Bluestem 
Pale Purple Coneflower Little Bluestem 
Flowering Spurge Switchgrass 

; Western Sunflower Indiangrass 
Alum Root Prairie Dropseed 
Ox-Eye Sunflower Roundheaded Bushclover 

i Pearly Everlasting : Sweetfern 
Prairie Brome Brackenfern 
Canada Wild Rye : June Grass 

: Needlegrass 

GRASSLAND SEEDING RATE = 125 l1bs./acre 
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2. Forest inventory as presented in the EIR 
5 (Appendix 3.9.-B). | 

3. Robert Matson’s 1974 research 
Flora & Plant Communities of an Area in Rusk County 

f Designated for a Copper Mine: 
University of Wisconsin, Eau Claire. 

The plant list also contains a summary of the number of plants 
j per acre for each plant community type. Prior to installing the 

trees and shrubs, the disturbed area will be topsoiled, fine 
graded, seeded, fertilized and mulched according to the 

i specifications contained in Appendix M. Additionally, the 
subsoil area in the savannah copse areas will be tilled or 
otherwise ripped to loosen any compaction caused by mining or 

f reclamation operations. 

After the grassland and understory has been seeded and the cover 
crop has been established, the trees and shrubs will be planted. 
Over a period of years, other native vegetation will reestablish 

i in the mine site and further enhance the development of the 
plant communities. 

i 5.11.3.3 Typical Planting Plans and Sections 

Typical plans for the savannah copse’s plant communities and 
wetland plant communities have been prepared (Figure Nos. 5-11 

é through 5-16). Typical plans have been prepared for initial 
planting, years three and 10 of revegetation. These planting 
plans include individual plant names (for initial planting 

5 only), locations, typical spacing and relative crown size for a 
100-foot x 100-foot typical plant community area. Typical 
elevations have been prepared for each planting plan (Figure 
Nos. 5-17 through 5-22). Additionally, typical planting plans 

f and elevations have been prepared for three other conditions 
(Figure Nos. 5-23 through 5-28) to depict various edge 
conditions. 

i A. Savannah Copse/Existing Woodland Edge 

i B. Savannah Copse/Grassland Edge 

C. Wetland/Grassland Edge 

; These plans represent a typical distribution of woody plant 
species. Grassland species and seeded understory species are 
not depicted on the typical plans. Actual plant distribution on 
the site will depend on site conditions such as slope, aspect, 

i Soll moisture, micro climate, etc. Individual plant species 
Will be located in areas that they are best suited to micro 
conditions, e.g. Paper Birch will be located in poorly drained, 

; cool soils; while Red Oak will be located in well-drained 
uplands). 
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5.11.4 Implementation Plans 

: §.11.4.1 Temporary Nursery 

An approximate three-acre temporary nursery will be constructed 
f on the north end of the project area (Figure No. 1-2). Suitable 

existing site trees within the project area will be identified 
and relocated to this temporary nursery with a tree spade prior 
to the beginning of mining operations. These relocated site 

i trees will be used for mitigation and revegetation. 

5.11.4.2 Wetland Test Plot 

i A one acre wetland test plot will be constructed in the 

northwest corner of the project area prior to mining operations 
(Figure No. 5-3). Section 5.11.2.1 describes the method of 

i constructing this wetland test plot. 

This test plot is included in the wetland mitigation plan and 
a will help to obtain information in order to refine the methods 

and procedures for constructing and revegetating the seven and 
one-half acre wetland mitigation area over the open pit. 
Information from the test plot will also be used to provide the 

i benchmark to evaluate the success of the larger wetland area. 

5.11.4.3 Seedbed and Plant Area Preparation 

‘ Seedbed and plant area preparation will primarily consist of the 
grading and topsoiling of the project area, and the analysis, 
augmentation, and stabilization of that topsoil layer. After 

j the open pit has been backfilled and the project area has been 
rough graded, the subsoil in the savannah copse areas will be 
tilled with a harrow disc or ripped to break up compaction 
caused by mining operations. The seven and one-half acre 

a wetland (less the open water area) will be topsoiled with the 
hydric soil stockpiled in the hydric soil storage area. Other 
topsoil stored on the site will be added to this hydric soil as 

i needed so as to provide a uniform six- to eight-inch topsoil 
layer over the non pond wetland area. The remaining topsoil 
stockpile will be spread uniformly over the rest of the project 
area. All topsoil will be loaded and placed as appropriate, 

a using rubber tire loaders to reduce soil compaction. After the 
project area has been topsoiled, one sample per ten acres will 
be extracted and analyzed for fertility and nutrients. Based on 

; this analysis, the topsoil layer will be fertilized and 
stabilized to facilitate adequate growth of the appropriate 
plant community in that area. Also, immediately after 
topsoiling, the entire project area will be planted with the 

i appropriate ground layer vegetation and nurse crop and mulched 
to reduce the chance of erosion during woody vegetation planting 

, operations. 
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5.11.4.4 Seeding and Planting Methods 

, The installation of plant materials will be performed in 
accordance with professionally accepted standards. 
Specifically, the range of methods of installation for the 

i appropriate vegetation includes: 

1. Trees (deciduous and evergreen) 

i a. Tree spade (relocate from project nursery) 
b. Bare root 

i 2. Shrubs (deciduous and evergreen) 

a. Bare root 
b. Potted 

i 3. Groundcover (Native and nurse crop grasses and selected 
understory vegetation) 

a a. Mechanical seeding 
b. Hydro seeding 
c. Broadcast seeding 

i Typical standard planting details and specifications as 
presented in "American Standard for Nursery Stock" and landscape 
construction specifications 02480 (turf establishment) and 02490 

i (plant establishment) in Appendix M will be followed in the 
installation of all vegetation. Additionally, seeding rates for 
the grassland plantings will be as follows: 

i Native Grasses 125 lbs/Acre 
Nurse Crop 110 lbs/Acre 

i 5.11.4.5 Mulching and Fertilizing 

Mulching and fertilizing of vegetation will be performed to 
f specification as outlined in Landscape Construction 

Specification 02480 in Appendix M. Specifically, the range of 
methods include: 

i 1. Mulching 
a. Hydro mulching 

f (1) Material (paper mache) 
(2) Tack coat : 

f b. Mechanical 

(1) Material (straw) 
| ; (2) Tack coat 
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2. Fertilizing 

i a. Trees and shrubs 
(1) Material (granular or time release pockets) as 

required for each plant type according to the soil 
analysis. 

(2) Application (manual) 

(b) Ground cover and grasses 
; (1) Material as required for each plant type according 

to the soils analysis. 

(a) Liquid 
(b) Granular 

(2) Application 

i (a) Spray (liquid) 
(6) Rotary spreader (granular) 

a 5.11.4.6 Short-Term Maintenance 

Individual plants and grassland areas will be maintained on an 
i as needed basis up to the notice of completion of reclamation to 

ensure that the plant materials remain healthy and viable 
components of the overall plant community. These maintenance 
procedures as listed below include relatively common techniques 

j and will generally occur over the first year after planting in 
the revegetated areas. 

i - Remove and replace dead trees and shrubs. 

- Replace subsoil and topsoil, overseed, and mulch washed out 
grassland areas to reduce erosion and maintain stable 

i vegetative growth. 

- Overseed grass areas as necessary to ensure a viable turf 
; stand. | 

- Diagnose and treat diseases and pest infestations as 
E necessary. 

- Water trees, shrubs and other plants as necessary during the 
first growing season after planting. 

i - Fertilize and mulch all plant materials as necessary during 
the first growing season after planting. 

i 5.11.4.7 Completion of Reclamation 

The revegetation portion of reclamation will be considered 
complete at the end of the short-term maintenance period and 
when monitoring indicates that the revegetation is successful. 
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5.11.4.8 Monitoring 

i Vegetative monitoring will occur annually, beginning prior to 
submittal of the notice of completion of reclamation, and ending 
at certification of completion. Vegetative monitoring will 

i consist of the following measurements. 

Percent Cover 

E Acceptable cover will constitute no less than 70 percent cover 
averaged over the site at 90 percent statistical confidence 
during interim revegetation periods for purposes of site 

i stabilization and for final reclamation at the notice of 
completion of reclamation and for certificate of completion. 
Cover will be determined as total cover as measured by the 
coverage of the canopy (vertical projection of plant parts) and 

i will be recorded by species. Cover will be measured annually 
during any and all reclamation over the entire revegetated site 
at no less than 160 randomly placed one square meter quadrats. 

i The timing for measurement will approximate peak biomass during 
the period from mid-August to early September. These 
measurements should correlate with the aerial color infrared 
photography. Sampling will be designed so as to accomodate 

; different community types (i.e. along moisture gradients). The 
actual number of sample units per community type will be 
determined at the time of sampling based on mean/variance tests 

i and may be fewer than 160 quadrats. 

Biomass 

i Total above ground herbaceous biomass will be determined once 
for the notice of completion and once at the certificate of 
completion as a relative measure of temporal productivity. 

i Biomass will be harvested at no less than 25 randomly placed 
quadrats of one square meter in size. The biomass at the 
certificate of completion should be no less than 80 percent of 
the biomass during the notice of completion at 90 percent 

. statistical confidence. Burning of grassland will be planned so 
as not to interfere with biomass measurements. 

i Diversity 

The frequency of occurrence by species will be reflective of its 
relative ratio in the seed mix or planting schedule. The 

i Similarity of the standing crop should be no less than 80 
percent of the original mixture at 90 percent statistical 
confidence with a minimum of 15 planted species per community 

i type. 

Survivorship of Woody Plant Stock 

f A representative population sample of woody species will occur 
at the time of the notification of completion of reclamation and 
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again at the time of the certificate of completion. No less 
than 80 percent of the initially planted species must survive in 

; a Similar proportion to the initial planting and show signs of 
vigor and health. 

i Wetland Vegetation 

Vegetation measurements will consist of frequency of occurrence 
and density. The similarity of the standing crop will be no 

, less than 80 percent of the initial planting at 90 percent 
statistical confidence with a minimum of 12 planted species. 

i Wildlife Habitat 

Beginning two years after revegetation has commenced, and once a 
year for three years thereafter, a habitat evaluation (i.e., HEP 

i analysis, U.S. Fish and Wildlife Services) will be conducted on 
the wetland and terrestrial areas that have been reclaimed. 

i 5.11.4.9 Long-Term Management 

Restored native plant communities will be maintained on an as 
needed basis to ensure that they develop in a manner consistent 

i with naturally occurring plant communities. Volunteer native 
species will be encouraged wherever possible. Grassland 
vegetation will be managed by controlled burning every three to 
five years as necessary, beginning four years after initial 
planting, for a ten- year period. 

If during the annual monitoring of the project area, it is 
i determined that the plant community is under stress, Flambeau 

Will add additional plant materials, or any other acticn it 
deems necessary to correct the condition. 

i 5.11.5 Summary 

The revegetation and land use portions of the reclamation plan 
f are designed to fully reclaim the mine site in accordance with 

Wis. Stat. s144.85 and NR 132. This plan represents an 
alternative to the revegetation and land use plans originally 
proposed in the Mining Permit Application submitted on April 6, 
1989, and was prepared in response to comments from WDNR and the 
public. It is now being proposed as the preferred option 
because it not only provides for environmental stability, but 

f . reclaims the site to a condition that improves overall wildlife 
habitat as well. 

i 5.12 Reclamation Costs 

Table No. 5-7 contains an itemized estimate of the cost of all 
reclamation activities associated with the project. The 

i estimate is organized in three major categories as follows: 
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TABLE NO. 5-7 

Reclamation Cost Estimate | 

QTY. COST TOTAL 

A. OPEN PIT BACKFILLING (LOAD, HAUL, SPREAD & COMPACT) 

Backfill Imported Crushed Rock 48767 CY S 1.13 $ 55,100 
Backfill Type II Waste Rock & Sandstone 1673000 CY 1.23 2,057,790 
Backfill Type II Drainage Blanket 70300 CY 1.23 86,300 
Lime Addition to Backfill 4181 T 100.00 418,100 

Backfill Saprolitel 915000 CY 1.23 1,123,240 
Backfill Type I Waste Rock & Sandstone 1044300 CY 1.23 1,284,490 
Backfill Till 1610000 CY 1.23 1,980,300 

_ Remove Mine Pump Barge & Related Equipment 16500 LB 0.10 1,650 
on Rough Grade To Approximate Contours 20000 SY 0.72 14,400 

Replace Topsoil & Final Contouring 60000 CY 1.80 108,000 
Backfill Haul Roads 150000 CY 1.13 169,500 
Remove Railroad Ballast & Sub-Base 28800 CY 1.80 51,840 

Total Open Pit Backfilling 7,350,710 

B. PROJECT SITE FACILITIES OTHER THAN OPEN PIT 

1. Type II Stockpile Area 

Remove HDPE Liner 1350200 SF 0.10 135,020 
Remove Drain Pipes 17000 LF 0.15 2,550 
Remove Culverts 410 LF 2.00 820 
Rough Grade to Approximate Contours 15000 SY 0.72 10,800 

7 Replace Topsoil & Final Contouring 45000 CY 1.80 81,000 
No 

oz Subtotal 230,190 
oO
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TABLE NO. 5-7 (Cont.) 

OTY. COST TOTAL 

2. Explosives Magazines & Settling Pond Area 

Remove Explosives Magazines 496 SF 1.00 500 
Remove Culverts 200 LF 2.00 400 
Remove Settling Pond Inlet Structure 5 CY 90.00 450 
Remove Settling Pond Outlet Structure 28000 LB 0.09 2,520 
Rough Grade to Approximate Contours 3500 SY 0.72 2,520 
Replace Topsoil & Final Structures 10500 CY 1.80 18,900 

Subtotal 25,290 

3. Type I Stockpile Area 

Ss Remove Culverts 120 LF 2.00 240 
~ Rough Grade to Approximate Contours 20000 SY 0.72 14,400 

Replace Topsoil & Final Contouring 60000 CY 1.80 108,000 

Subtotal 122,640 

4. Railroad Spur 

Remove Track & Ties 8000 LF 11.00 88,000 
Remove Culverts 1050 LF 2.00 2,100 
Remove Warning Signs & Signals 1 LT 500.00 500 
Rough Grade to Approximate Contours 4500 SY 0.72 3,240 
Replace Topsoil & Final Contouring 13500 CY 1.80 24,300 

| Subtotal 118,140 
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TABLE NO. 5-7 (Cont.) 

QTY. COST TOTAL 

nee 

5. Topsoil Stockpile Area 

Remove Visitors Viewpoint Platform 1 LT 200.00 200 
Remove Visitors Parking Lot 200 CY 1.80 360 
Remove Culverts 30 LF 2.00 60 
Rough Grade to Approximate Contours 5000 SY 0.72 3,600 
Replace Topsoil & Final Contouring 15000 CY 1.80 27,000 

Subtotal 31,220 

6. Surface Facilities Area | 

Remove Buildings 123220 SF 1.52 187,300 
Remove Crusher & Structural Steel 196000 LB 0.09 17,640 

= Remove Concrete Retaining Wall & Foundation 1606 CY 90.00 144,540 
co Remove HDPE Drain Pipe 600 LF 2.00 1,200 

Remove HDPE Liner-Ponds & Loadout Area 125400 SF 0.10 12,540 
Remove Concrete Block Masonry 560 SF 0.25 140 
Remove Process Equipment 1 LT  50000.00 50,000 
Remove Asphalt-Access Road & Parking Lot 570 CY 10.00 5,700 
Remove Septic System 1 LT 1000.00 1,000 
Remove Road Signs 1 LT 400.00 400 
Rough Grade to Approximate Contours 6500 SY 0.72 4,680 
Replace Topsoil & Final Contouring 19500 CY 1.80 35,100 

Subtotal 460,240 

7. Water Discharge Systems 

Remove Discharge Structure 2.2 CY 90.00 200 
Remove Wetlands Diversion Structure 4.4 CY 90.00 400 

— Remove Discharge Pipe 600 LF 1.00 600 
NE Remove Riprap 500 CY 1.80 900 
oz Rough Grade to Approximate Contours 500 SY 0.72 360 
om Replace Topsoil & Final Contouring 1500 CY 1.80 2,700 

| . Subtotal 5,160
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TABLE NO. 5-7 (Cont.) 

OTY. COST TOTAL 

8. General Site Areas 

Remove Fencing 12600 LF 1.00 12,600 
Remove Powerline 3500 LF 3.00 10,500 
Remove Gas Line 1000 LF 4.00 4,000 
Well Abandonment 1 LT 500.00 500 

Subtotal 27,600 

Total - Other Facilities 1,020,480 

C. REVEGETATION 

1. Grassland 

S Shrubs - 10 Shrubs/AE @ $4 ea. 140 AC 40/AC 5,600 

Understory (Native Grasses & 136 AC 1,500/AC 210,000 
Nurse Crop) 

Subtotal 215,600 

2. Savannah Copses 

Trees - 200 Plants/AC @ $7.50 ea. 32.5 AC 1,500/AC 48,750 

Shrubs - 200 Plants/AC @ $5 ea. 32.5 AC 1,000/AC 32,500 

Understory (Grasses, Ferns, Wildflowers, etc.) 32.5 AC 1,000/AC 32,500 

Subtotal 113,750 
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TABLE NO. 5-7 (Cont.) 

QTY. cost TOTAL 

a 
3. Wetland 

Trees - 200 Plants/AC @ $7.50 ea. 1.0 AC 1,500/AC 1,500 

Shrubs - 200 Plants/AC @ $5 ea. 3.0 AC 1,000/AC 3,000 

| Understory (Grasses, Sedges, etc.) 4.0 AC 1,500/AC 6,000 

Subtotal 10,500 

| Total Revegetation $339,850 

| 
D. TOTAL PROJECT RECLAMATION $8,711,040 

— | 00 
| CO 

1tncludes placement of saprolite for 7.5 acre wetland in west end of the open pit. 
: 
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f - Open Pit Backfilling 
- Project Site Facilities Other Than the Open Pit 

i * Revegetation 

Each category is further subdivided into the various activities 
7 that will be conducted. As shown in the table, the total 
i estimated cost of site reclamation is approximately $8,711,040. 

Table No. 5-8 presents a summary of the anticipated reclamation 
i cost obligation for the project for each year of operation. The 

table shows what the reclamation costs would be, if reclamation 
were to commence at the end of any year during the project’s 

| life. Categories of costs are divided into backfilling material 
i removed from the open pit during mining; lime addition; 

backfilling other fill type materials such as the drainage 
blanket, railroad spur ballast, etc.; and remaining reclamation 

i costs such as dismantling of ancillary facilities and 
revegetation. The table assumes that most of the surface 
facility construction will be completed at the time 
preproduction starts. Given this assumption, the cost of 

f reclamation associated with these features would be the same for 
any year of operation after mining commences. 

i The table provides useful information regarding establishment of 
financial assurance for the project. The table shows that the 
cost of reclamation changes annually as mining takes place. 
Therefore, it is logical to establish financial assurance 

i provisions that change in a similar fashion. 
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TABLE NO. 5-8 

Anticipated Backfilling Costs by Year| 

————eeeeeeSSeSeeSeeSeSESSESSEEEEEEEeeee 

Lime Additional Remaining Total 
Backfill Backfill Costs Backfill Material Reclamation Costs Time to 

Date K Tons Required! Dollars Dollars Dollars Dollars Dollars Complete (Months)> 
SESE 

Construction 0 $0 $0 $0 $0 $0 0 
Start4 

Prepreduction 0 0 0 486,790 1,360,330 1,847,120 0 
Start 

12/31/91 1,580 1,311,100 36,660 486,790 1,360,330 3,194,880 4 

12/31/92 5,060 2,939,160 98,520 486,790 1,360, 330 4,484,800 7 

12/31/93 4,530 3,758,960 143,050 486,790 1,360,330 5,749,130 11 

12/31/94 5,900 4,895,770 242,500 486,740 1,360,330 6,985,390 14 

12/31/95 7,120 2,908,120 349,900 486,790 1,360,330 8,105,140 17 

— 12/31/96 7,640 6,339,610 402,510 486,790 1,360,330 8,589, 240 18 
00 
No End of Mining 7,768 6,445 ,820 418, 100 486,790 1,360,330 8,711,040 19 

12/31/97 4,968 4,122,400 0 486,790 1,560, 330 2,969,520 12 

12/31/98 768 637,280 0 486,790 1,360,330 2,484,400 2 

12/31/99 0 0 0 0 0 0 0 
eet 

'IRepresents reclamation costs that would be incurred to reclaim the site if mining stopped and reclamation began at the end 
of the year indicated. 

Cassumes all site work and surface facilities are installed at commencement of preproduction. 

3Time to complete reclamation at the end of each given year. 

4april 1991 

2June 1991 

6Recltamation completed in first quarter, 1999. 
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6.0 PRELIMINARY WATER BUDGET 

i 6.1 Overview 

| A preliminary water budget has been prepared for the following 
i project facilities: Type I stockpile; Type II stockpile and the 

open pit. The water budget addresses the preconstruction, the 
active operating, and the post reclamation periods. The water 
budget depicts dry, wet, and average precipitation-evaporation 

i conditions. 

The method used to prepare the water budget for the three areas 
j is a combination of the Thornthwaite and Mather method and the 

U.S. EPA method. Climatological data used in the calculations 
covered the periods of 1960 through 1988 for Weyerhauser, 

| Wisconsin which is located approximately 15 miles west of 
i Ladysmith. A number of data bases were available for 

precipitation data. The Weyerhauser N.O.A.A. information was 
chosen since Weyerhaeuser is close to the project and since the 

7 precipitation data is conservative. The assumptions and 
calculations used for the analysis are contained in Appendix N 
of this report. 

fj The results of the water budget are summarized in Table Nos. 6-1 
to 6-6. The tables identify the average amount of infiltration, 
evapotranspiration, contact and non-contact runoff, leachate and 

? pit inflow that will be generated by each facility in inches per 
year. These values were determined by first calculating the 
volume of water reporting to each category over the life of the 

| facility and then converting this to inches per each year of the 
[ respective facilities’ life. 

6.2 Definitions 

i As used in the tables, infiltration means water that will 
percolate through the site subsoils and eventually reach the 
groundwater table. Evapotranspiration is water that either 

i evaporates from exposed surfaces or is transpired to the 
atmosphere by vegetation. Non-contact runoff is runoff that 

. will be directed to either existing natural drainways or to the 
i settling ponds for clarification prior to discharge to the 

| Flambeau River. Contact runoff is runoff that comes into 
contact with ore, Type II material or the process area and is 
collected and directed to the wastewater treatment plant for 

i treatment prior to discharge. Collected leachate is 
infiltration that is intercepted by a hydraulic barrier and 
leachate collection system and is also directed to the 
wastewater treatment plant. Pit inflow 1s groundwater that is 

i removed from the pit during mining and that is directed to 
either the settling ponds or the wastewater treatment plant. 
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TABLE NO. 6-1 

i Type I Stockpile - 2% and 4% Slopes1l 
. Pre and Post Construction Water Budgets? 

Wet Dry Average 
i Conditions Conditions Conditions 

¥ Infiltration (in/yr) 14.8 7.8 11.0 

Evaporation (in/yr) 20.7 5.2 16.0 

i Runoff (in/yr) 10.1 5.0 7.0 

Precipitation (in/yr) 45.6 18.0 34.0 

Notes: in/yr reflects volume of water reporting to each category 
i per year during the operating life of the facility. 

Operating life of stockpile for this analysis is = 7.5 
years. 

' Size of stockpile is 40 acres. 

| lUused a weighted average of the two slopes. 
2Based on water budget calculations located in the report 

| appendix. - 
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TABLE NO. 6-2 

I Type I Stockpile 
During Construction Water Budgetl 

Wet Dry Average 
i Conditions Conditions Conditions 

i Infiltration (in/yr) 11.4 4.5 8.5 

Evaporation (in/yr) 11.4 4.5 8.5 

I Runoff (in/yr) 22.8 9.0 17.0 

' Precipitation (in/yr) 45.6 18.0 34.0 

Notes: in/yr reflects volume of water reporting to each category 
i per year during the operating life of the facility. 

Operating life of stockpile for this analysis is= 7.5 
years. 

i Size of stockpile is 40 acres. 

lBased on water budget calculations located in the report 
1 appendix. 
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| TABLE NO. 6-3 

i Type II Stockpile - 2% Slope 
Pre and Post Construction Water Budgets! 

— Wet Dry Average 
i Conditions Conditions Conditions 

q Infiltration (in/yr) 16.3 7.9 10.9 

Evaporation (1in/yr) 21.2 5.4 16.7 

} Runoff (in/yr) 8.1 4.7 6.4 

' Precipitation (in/yr) 45.6 18.0 34.0 

Notes: in/yr reflects volume of water reporting to each category 
I per year during the operating life of the facility. 

Operating life of stockpile for this analysis is= 6.8 
years. 

i Size of stockpile is 27 acres. 

lBased on water budget calculations located in the report 
' appendix. 
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TABLE NO. 6-4 

i Type II Stockpile 
During Construction Water Budget1 

" Wet Dry Average 
i Conditions Conditions Conditions 

i Infiltration (in/yr) 3.9 1.5 2.9 

Evaporation (1in/yr) 11.4 4.5 8.5 

i Runoff (in/yr) 7.8 3.0 5.8 
Non-Contact 

| Runoff, Contact 

| (in/yr) 15.0 6.0 11.2 

' Leachate (in/yr) 7.5 3.0 5.6 

: Precipitation 45.6 18.0 34.0 

Notes: in/yr reflects volume of water reporting to each 
category per year during the operating life of the 

i facility. Operating life of stockpile for this 
analysis 1S= 6.8 years. 

| Size of stockpile is 27 acres. 

i lBased on water budget calculations located in the report 
appendix. 
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TABLE NO. 6-5 

] Mine Pit - 2%, 4% and 8% Slopesl 
Pre and Post Construction Water Budgets¢ 

| Wet Dry Average 
i Conditions Conditions Conditions 

' - - Infiltration 14.8 7.8 11.0 

Evaporation (in/yr) 20.7 5.2 15.9 

i Runoff (in/yr) 10.1 5.0 7.1 

5 Precipitation (in/yr) 45.6 18.0 34.0 

. Notes: in/yr reflect volume of water reporting to each category 
i per year during the operating life of the facility. Total 

life of open pit from preproduction through reclamation is 
7.9 years. 

i Size of open pit is 32 acres. 

lused a weighted average of the slopes. 
“Based on water budget calculations located in the report 

i appendix. 
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| TABLE NO. 6-6 

I Mine Pit 

During Construction Water Budget1l 

Wet Dry Average 
i Conditions Conditions Conditions 

f Infiltration (in/yr) ) 2.3 0.9 1.7 

Evaporation (in/yr) 11.4 4.5 8.5 

i Runoff (in/yr) 
| Non-Contact 3.7 1.4 2.8 

Runoff (in/yr) 28.2 11.2 21.0 
Contact 

| Precipitation (in/yr) 45.6 18.0 34.0 

i Operating Life 89.7 89.7 89.7 
Dewatering (in/yr) 

| Notes: in/yr reflect volume of water reporting to each category 
i per year during the operating life of the facility. Total 

life of open pit from preproduction through reclamation is 
7.9 years. 

i Size of open pit is 32 acres. 

lused a weighted average of the slopes. 
2Based on water budget calculations located in the report 

5 appendix. 
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6.3 Description of Water Origins 

i Infiltration, non-contact runoff and evapotranspiration will 
occur for each site during both preconstruction and post 
reclamation. Since each site will be reclaimed to its 

7 approximate original contours, the preconstruction and post 
reclamation water budgets will be approximately the same. 

During construction, infiltration, runoff and evaporation will 
f occur at the Type I stockpile. There will be no collected 

leachate. Contact runoff wil:i not occur since Type II material 
| will not be stored in the site. 

f For the Type II stockpile all of the various categories except 
pit inflow will occur. Infiltration and non-contact runoff will 

: occur during initial construction and during the period over 
] which the Phase II area is not constructed. Evaporation will 

occur throughout the life of the site. Both contact runoff from 
the interior perimeter drainage system and collected leachate 

i Will be generated as soon as Type II material is placed in the 
Site. 

Evaporation will occur from the open pit. Non-contact runoff 
i will be generated during preproduction stripping and stripping 

in Phase II of “he pit area. Contact runoff will be generated 
during mining of ore and Type II waste rock. Dewatering during 

[ stripping and mining operations will generate water that will go 
_ to either the settling ponds or the wastewater treatment plant. 

This water will ultimately be discharged to the Flambeau River 
or an adjacent wetland. During backfilling, contact and non- 

i contact runoff will be produced and infiltration will take 
place. Also during backfilling the voids within the backfilled 
material will fill with water until the water table stabilizes. 

Z 6.4 Discussion of Results 

Comparing pre and post construction water budgets to the water 
k budgets during construction in Table Nos. 6-1 and 6-2 for the 

Type I stockpile indicates that there is a general decrease in 
infiltration and evapotranspiration and an increase in non- 

i contact runoff. This is due to the decrease in vegetation on 
the site during as a result of construction. 

For the Type II stockpile non-contact runoff decreases because a 
i portion of the total runoff becomes contact runoff and is 

directed to the wastewater treatment plant. Infiltration 
decreases as a result of an increase in total runoff and due to 

i leachate being collected on the base liner. Evaporation 
decreases due to reduced evapotranspiration. 

Infiltration decreases because there is no significant 
I infiltration during mining. Total runoff increases primarily 

due to the decrease in infiltration. Evaporation decreased due 
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to reduced evapotranspiration. During stripping and mining, 
groundwater will flow into the pit and be pumped out. This 

i water will be discharged to surface waters after passing through 
the settling ponds or being treated at the wastewater treatment 
plant. 

f The quality of the non-contact runoff water discharged to either 
natural drainage ways or the Flambeau River will be controlled 
through the use of engineered erosion control techniques as 

i described in section 4.8 of this application and through the 
routing of some runoff waters through the settling ponds for 
clarification prior to discharge. 

f Contact runoff and contact pit water will be treated at the 
proposed wastewater treatment plant and, therefore will meet 
acceptable discharge limits. 

i Water infiltrating in open areas during construction should be 
of nearly the same quality as that infiltrating during 

| preconstruction. As discussed in section 3.5.6 of the EIR and 
i in section 4.7.3.2.8 of this report, the quality of water 

infiltrating through the Type I stockpile is not expected to 
adversely affect the groundwater. Finally, as discussed in 

i section 5.7.1.2 of this document water in the backfilled pit is 
not expected to be deleterious to the surrounding environment. 
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7.09 CONSTRUCTION AND OPERATION PHASE MONITORING PLAN 

i 7.1 Introduction 

This monitoring and quality assurance plan has been developed 
g for the construction and operation phase of the Flambeau Project 
| in response to NR 132.06(3)(d), NR 182.08(2)(e)8 and NR 

182.09(2)(a)7. This monitoring will cease, and the long-term 
care and maintenance program discussed in section 10.0 of this 

f report will begin, when site closure has been completed. 
Closure is deemed to be completed when final site grading and 
initial revegetation of the site is complete. 

f Construction and operation phase monitoring includes individual 
programs for groundwater, Type I stockpile exfiltrate, surface 
water, terrestrial ecology, meteorology, and pit inflows. Each 

i of these programs is discussed below in sections 7.2 through 
7.7, respectively. An item not discussed in this section is the 
monitoring requirement for effluent discharges to surface water. 
This requirement will be prescribed at a later date pursuant to 

f the discharge permit issued for the project and applicable 
administrative code provisions. 

5 7.2 Groundwater Monitoring During Construction and 
| Operation 

Under NR 132.11 and NR 182.13 groundwater monitoring during 
, construction and operation may be required. A discussion of 

proposed monitoring locations, frequency, and parameters 
follows. 

i 7.2.1 Monitoring Locations 

: Four of the baseline monitoring well nests will be sampled 
i throughout constructic: and operation. These wells are shown on 

} Figure No. 7-1. Well nests MW-1000 and MW-1004 are located 
downgradient of the pit, MW-1002 is located downgradient of the 

i Type I stockpile, and MW-1005 is located upgradient of the site. 
Groundwater flow from the area of the Type II stockpile will be 
intercepted by the pit and would eventually be intercepted by 

A either the MW-1000 nest or the MW-1004 nest. 

One additional monitoring well, designated as MW-1010P, will be 
installed prior to the commencement of mining operations in 

i bedrock unit 2A in the area between the river and the pit, for 
the purpose of measuring water levels and groundwater quality. 
The location indicated on Figure No. 7-1 will place the bottom 
of the well in the center of Unit 2A, approximately 100 feet 

i below the present water table. Details regarding the design of 
this monitoring well are shown in Figure No. 7-2. 

i Two additional water table piezometers, designated as PZ-1011 
| and 1012 (Figure No. 7-1), will be installed prior to the 
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f commencement of mining operations for the purpose of measuring 
water levels. One will be located approximately 1,100 feet east 

I of piezometer PZ-1007, and the other approximately 1,100 feet 
west of PZ-1007. These wells will be used to assess the extent 
of groundwater drawdown to the north and northeast of the pit. 
Details regarding the design of these two wells are shown in 

{ Figure Nos. 7-3 and 7-4. 

Water levels in selected on-site wells will also be monitored to 
f document the drawdown due to mine excavation. The location of 

wells included in the monitoring program for water level 
information are shown on Figure No. 7-1. 

| 7.2.2 Monitoring Frequency, Parameters and Methods 

NR 182.13(2) requires quarterly (March, June, September, and 
; December) analysis of groundwater samples for water levels, 

| specific conductance (field), pH (field and laboratory), total 
dissolved solids (TDS), and other parameters based on the 
results of the waste characterization studies. In addition, 

f NR 182.13(2) also requires annual testing of "other contaminants 
which would reasonably be expected to occur in leachate from the 
facility." The waste characterization and in-pit transport 

; modeling studies completed for the project have identified iron, 
manganese, copper, and sulfate aS principal constituents that 
may be generated at the site. These four parameters will be 
included in the monitoring plan. Total alkalinity and total 

a hardness as indicators of overall water quality will also be 
quarterly parameters. 

f Quarterly measurements of groundwater levels will be conducted 
for the wells shown in Table No. 7-1. The table lists wells, 
screened intervals, sampling frequency and parameters for the 

5 construction and operation period of the Flambeau Project. 

, In addition to the above, background data will be collected for 
new groundwater monitoring well MW-1010P. This program will 

i consist of testing the first eight quarterly samples from this 
well for the parameters on the regular quarterly program plus 
the following metals. 

a Arsenic Lead 
Barium Mercury 
Cadmium Selenium 

j Total Chromium Silver 
Zinc 

These metals were selected either because they are the primary 
z drinking water standard metals or because they may occur in the 

leachate from the Type II waste. 
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TABLE NO. 7-1 

§ Measuring and Sampling Points 
for Groundwater Levels and Water Quality 

' (Construction and Operation Program) 

Collection Lysimeter/ Elevation of 
Well/Piezometer Screened Interval Geologic 

¢ Number (ft. msl) Unit Parameter* 

f MW-1000 1091-1081 Precambrian,Till 1, 2 
MW-1000P 1049-1044 Precambrian 1, 2 
MW-1001 1118-1108 Till 1 

MW-1001G 1095-1090 Till, Sandstone 1 

s MW-1001P 1051-1046 Precambrian 1 
MW-1002 1096-1086 Sand & Gravel 1, 2 
MW-1002G 1055-1050 Sand & Gravel 1, 2 
MW-1003 1113-1103 Sandstone 1 

5 MW-1003P 1062-1057 Precambrian 1 
MW-1004 1112-1102 Sand & Gravel 1, 2 
MW-1004S 1093-1088 Sandstone 1, 2 

i MW-1004P 1042-1037 Precambrian 1, 2 
MW-1005 1134-1124 Till 1, 2 
MW-1005S 1097-1092 Sandstone 1, 2 

MW-1005P 1056-1051 Precambrian 1, 2 
; PZ-1006 1143-1138 Till 1 

PZ-1006G 1119-1114 Till 1 

PZ-1006S 1101-1096 Sandstone 1 

: PZ-1007S 1110-1105 Sandstone 1 
PZ-1008 1138-1128 Till 1 

PZ-1008G 1096-1091 Sand & Gravel 1 
PZ~-1009 1144-1134 Till 1 

i PZ-1009G 1107-1102 Till 1 

MW-1010P 995- 990 Precambrian 1, 2 
| PZ-1011 1114-1104 Till 1 

i PZ-1012 1111-1101 Till 1 
PZ-R1 901- 881 Precambrian 1 
PZ-S1 1067-1062 Precambrian 1 
PZ-S3 1100-1095 Sandstone 1 

[ Sandpoint 1084-1082 Sand & Gravel 1 
ST-9-23 1106-1101 Sandstone 1 

ST-9-23A 1125-1120 Sand & Gravel 1 

a ST-9-26 1106-1101 Till 1 
PZ-1A 1099-1097 Sand & Gravel 1 

| PZ-1B 1103-1101 Sand & Gravel 1 
. OW-7 1088-1078 Till 1 

i OW-10 1069-1059 Till 1 

OW-39 ~1107-1073 Till 1 

OW-42 . 1090-1058 Sand & Gravel 1 

f OW-43 1090-1022 Sand & Gravel 1 

CL-1 n.a. : n.a. 3 

I *]1 Groundwater elevation (quarterly). 
*2 Specific conductivity (field), pH (field and lab), TDS, iron, 

manganese, sulfate, copper, total alkalinity, total hardness (all 
i quarterly). 

*3 pH (field and lab), specific conductance (field), total chromiun, 
copper, iron, manganese, sulfate, total dissolved solids, total 
alkalinity, total hardness, volume of liquid removed (all 

i quarterly). KMINE 
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Since groundwater gradients will be towards the pit during the 
construction and operation phase of the project, a comp. ehensive 

; analysis program as referenced in NR 182.13(2)(e)2 is not 
warranted during this phase of groundwater monitoring. A 
comprehensive program is proposed as part of the long-term care 

f and maintenance monitoring program as described in section 10.0 
of this report. 

Monitoring wells will be sampled on a quarterly basis. Sampling 
i procedures will be consistent with WDNR PUBL WR-153-87, 

"Groundwater Sampling Procedures Guidelines". 

§ Prior to sample collection, each well will be purged by removing 
four times the static volume of water in the monitoring well or 
until the well is dewatered, whichever occurs first. The wells 
will be purged with a dedicated PVC bailer. In the non-water 

5 table wells, water will be drawn from above the screen in the 
uppermost part of the water column such that fresh water from 
the screen moves upward. 

i Subsequent to purging, samples will be withdrawn with the 
dedicated bailers used for purging. Water samples will be 

, poured from the bailer into containers specifically prepared for 
5 the given parameter(s). Metal sample aliquots will be filtered 

in the field through a 0.45 micron membrane prior to 
acidification. Conductance, pH, and temperature readings will 

G be performed at the well head. Field observations of color, 
odor, and turbidity will also be noted. A field log sheet will 
be maintained by the sampler and used to record items such as 
dates, times, personnel, water levels, purged volumes, field pH, 

5 and field specific conductance. 

Table No. 7-2 lists the proposed chemical parameters, 
preservatives, sample volume requirements, holding times, and 
detection limits for the program. These criteria, too, will be 
Similar to those that were in place during the baseline 

‘ monitoring program. 

7.2.3 Reporting 

The results of water elevation measurements and sampling will be 
submitted to the WDNR within 60 days of sampling. The data will 
be submitted on forms provided by the WDNR. 

i 7.2.4 System Maintenance 

Flambeau will immediately notify the WDNR if for any reason a 
i monitoring well or device is destroyed or fails to function 

properly. Unless notified otherwise in writing by WDNR, 
| Flambeau will restore, or properly abandon and replace, 

destroyed or failed monitoring devices within 60 days of the 
i written notification referred to above. 
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TABLE NO. 7-2 

5 Groundwater Monitoring Analytical Parameters 

eee 

f Sample 

Volume Preser- Holding MDL Test 
: Parameter (m1) vative Time (mg/1) Method 

pH 100 (P) N/A 24 Hours N/A 150.1 
f Spec Cond 200 (P) 4°C 28 Days 1 umho/cm 120.1 

Sulfate 200 (P) 4°C 28 Days 10 375.4 

Total Alkalinity 100 (P) 4°C 14 Days 10 310.1 

5 TDS 200 (P) 4°C 48 Hours 20 160.1 
Total Hardness 100 (P) 4°C Six Months 5 130.2 

i Arsenic 1000 (P) HNO3 Six Months 0.005 206.2 
Barium 1000 (P) HNO3 Six Months 0.5 208.2 

Cadmium 1000 (P) HNO3 Six Months 0.001 213.2 

5 Total Chromium 1000 (P) HNO} Six Months 0.005 218.2 
Lead 1000 (P) HNO3 Six Months 0.005 239.2 

Mercury 1000 (P) HNO3 Six Months 0.0005 245.1 

G Selenium 1000 (P) HNO3 Six Months 0.005 270.2 

Silver 1000 (P) HNO3 Six Months 0.001 272.2 

Zinc 1000 (P) HNO Six Months 0.05 289.2 

; Copper 1000 (P) HNO3 Six Months 0.01 220.1 

Iron 1000 (P) HNO3 Six Months O.1 236.1 

i Manganese 1000 (P) HNO3 Six Months 0.05 243.1 

(P) Plastic 

i Method Reference = Methods for Chemical Analysis of Water and Wastes, 

: 3rd Edition, March, 1983 
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7.3 Type I Stockpile Exfiltrate 

f The Type I stockpile will be equipped with a collection 
lysimeter at the location shown on Figure Nos. 4-14 and 7-1. 
The collection lysimeter will be used to determine the 

f characteristics of the exfiltrate from the Type I stockpile. 

7.3.1 Design and Construction 

f The collection lysimeter will be located beneath that portion of 
the Type I stockpile designated for the storage of sandstone, 

- Since waste characterization studies have shown that this 
f material is the most leachable of those to be stored in the 

Type I stockpile. 

Details depicting the design of the collection lysimeter are 
5 shown in Figure Nos. 7-5 and 7-6. The till blanket and the 

upper portion of the till underlying the stored materials is 
predicted to react with the exfiltrate to remove constituents 
from the stored materials. Therefore, the collection lysimeter 

i will be placed three feet below the till blanket. During 
construction, soil placed over the collection lysimeter will be 
compacted to a density approximately equivalent to undisturbed 

i in-place soil. 

7.3.2 Monitoring Frequency, Parameters and Methods 

; The collection lysimeter will be sampled on a quarterly basis. 
Samples will be collected from the sampling riser. If the 
lysimeter is generating a large quantity of liquid ona 

; continuous basis during the quarterly monitoring period, the 
sampling riser and storage space in the manhole sump will be 
bailed or pumped dry approximately one to two weeks prior to the 
sampling date to provide a "fresh" sample for analysis. Samples 

i collected from the lysimeter shall be analyzed for the 
parameters listed below. Where only small sample volumes are 
obtained, analyses shall be performed on as many parameters as 

i feasible in the same order as the parameters occur on the list. 

pH (field and lab) 
Specific conductance (field) 

g Total Chromium 
Copper 
Iron 

i Manganese 
Sulfate 
Total dissolved solids 
Total alkalinity 

i Total hardness 

Samples will be withdrawn from the collection lysimeter riser 
5 with a dedicated bailer. Water samples will be poured from the 
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bailer into containers specifically prepared for the given 
parameter(s). Metal sample aliquots will be filtered in the 

5 field through 0.2 micron membrane prior to acidification. A 
0.2-micron membrane filter will be used to provide samples for 
analysis that will only consist of dissolved metals. 

f Conductance, pH and temperature readings will be performed at 
the riser. Field observations of color, odor and turbidity will 
also be noted. Once the sample has been obtained, the remainder 
of the water in the lysimeter riser and storage resevoir will be 

f removed and the volume recorded. A field log sheet will be 
maintained by the sampler and used to record items such as 
dates, times, personnel, water levels in the manhole, purged 

, volumes, field pH and field specific conductivity. Table 
No. 7-2 contains information pertaining to preservatives, sample 
volume requirements, holding times and detection limits for the 

a parameters on the program. 

7.3.3 Reporting 

i The results of the collection lysimeter analytical tests will be 
: submitted to the WDNR within 60 days of sampling. The total 

volume of liquid removed during each quarterly monitoring period 
f Will be reported to the WDNR with quarterly monitoring data. 

7.4 Surface Water 

’ Water-quality based effluent limitations are being proposed for 
the surface water discharges from the Flambeau Project. These 
limitations are designed to protect the sensitive components of 

| the aquatic environment and they incorporate bioaccumulation and 
f bioconcentration considerations in their development. The 

treatment technology to be installed for the Flambeau Project in 
order to meet these very strict effluent limitations is advanced 

| and the best economically available system. 

The purpose of the WPDES permit, therefore, is to protect the 
Flambeau River environment and the public health and welfare. 

f Monitoring of the effluent for specific chemical parameters, 
together with bioassay tests provides the most direct and 
reliable measure of whether the effluent is within permit limits 

i and whether it is toxic to aquatic life. 

Monitoring of the Flambeau River in the vicinity of the 
discharge can also be undertaken to demonstrate the 

i effectiveness of the effluent limits in protecting the 
environment. The Flambeau River, its sediments and aquatic life 
are influenced by a variety of factors not related to the mine 

i Site. It is estimated that the discharge will constitute 
approximately one percent of the low flow (1/4 of the 7910) of 
the river. As a result, should monitoring show changes in the 
chemical constituents in the Flambeau River, its sediments or 

j aquatic life, they may not be directly related to the mine. 
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s Flambeau recognizes WDNR’s interest in a secondary surface water 
monitoring program and believes such a program can provide 

, information on the Flambeau River apart from serving regulatory 
or enforcement purposes. 

If at any time during which the construction and operation 
i surface water monitoring »srogram is in effect, data collected 

show that certain aspects of the plan do not warrant 
continuation, Flambeau will request to discontinue those parts 

; of the program. 

The surface water monitoring program will include sampling and 
analytical testing of the following: sediments, fish, macro- 

f invertebrates, water quality, habitat characteristics, and 
wetland surface flows. Unless noted below, construction and 
operation surface water sampling and/or monitoring will commence 

f the year before discharges from the wastewater treatment plant 
| begin, and cease at the time the discharge ceases. A discussion 

of each program element follows. 

i 7.4.1 Sediments 

Sediments in the Flambeau River will be collected once annually 
; at two locations (Figure No. 7-7). An upstream sampling station 

will be established at Blackberry Lane, and a downstream station 
Will be located at the old Port Arthur dam site. At each of 
these locations, three sediment traps will be installed after 

[ the spring runoff period is over. 

The traps will be suspended above the river bed in May of each 
j year. Traps will be glass cylinders similar to a one-quart 

canning jar with an opening approximately 1/3 of the depth of 
the cylinder. Three traps will be deployed at each sampling 
location. Sediments will be collected from the traps when the 

a quantity of sediment is sufficient for analytical purposes. 

Sediment samples will be analyzed individually for the following 
i parameters: 

Particle Size Cadmium 
Percent Volatile Solids Chromium 

a Tron Copper 
Manganese Lead 
Aluminum Mercury 

f Arsenic Selenium 
| Silver Zinc 

Nickel 

f Table No. 7-3 presents holding times, levels of detection and 
analytical procedures to be used for sediments. Samples that 
contain adequate quantities to allow for analysis by the WDNR 
will be split prior to laboratory analysis and a sample will be 

; provided to the WDNR for their quality assurance work. 
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TABLE NO. 7-3 

j Sediment Monitoring Analytical Parameters 

eee 

f Sample 
Volume Holding MDL Test 

: Parameter (m1) Preservative Time (mg/1) Method 

Aluminum 1000 (P) None Six Months ** 202.2 
Arsenic 1000 (P) None Six Months ** 206.2 
Cadmium 1000 (P) None Six Months ** 213.2 
Chromium, Total 1000 (P) None Six Months ** 218.2 
Copper 1000 (P) None Six Months * 220.1 

a Tron 1000 (P) None Six Months ** 236.1 
Lead 1000 (P) None Six Months * 239.2 
Manganese 1000 (P) None Six Months ** 243.1 
Mercury 1000 (P) None Six Months * 245.1 
Silver 1000 (P) None Six Months ** 272.2 
Selenium 1000 (P) None Six Months ** 270.2 
Zinc 1000 (P) None Six Months * * 289.2 

; Nickel 1000 (P) None Six Months * 249.2 
Volatile Solids 200 (P) 4°C Seven Days 0.1% 160.2/160.4 
Particle Size 500 g None None 1.0% D-1140,D-422* 

OT _ OOOHS$Seoeaennnnw’??—?"——————>——— ee 
; (P) Plastic 

Method Reference = Methods for Chemical Analysis of Water and Wastes, 
f 3rd Edition, March, 1983 

*ASTM Methodology 
i **MDL 1S matrix-dependent 
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7.4.2 Fish 

; Fish (walleye) will be collected once annually during the low 
flow period of the year from the Ladysmith Flowage upstream of 
the site and the Thornapple Flowage downstream of the site 

i (Figure No. 7-7). Acceptable sampling methods will include hook 
and line, electroshocking and fyke nets. A reasonable effort 
will be made to collect walleyes from each location according to 

f the following size ranges: 

- Ten to 12 inches - one fish 
- Twelve to 15 inches - two fish 

f - Fifteen to 18 inches - three fish 
- Eighteen to 22 inches - two fish 
- Greater than 22 inches - one fish 

5 The WDNR will be notified of each sampling effort prior to 
mobilization so that their representative can be present. 

a The WDNR recognizes that, even after a reasonable effort is put 
forth, it is possible that individual fish to coincide with the 
prescribed size ranges may not be collected. Therefore, it is 
recognized that the sampling effort will cease after a 

i reasonable effort is put forth. A reasonable effort is defined 
as an eight hour, nocturnal sampling period. 

| Fillets (with skin left on) will be tested for total mercury. 
; The livers of the fish collected at each of the two sampling 

stations will be composited into one upstream and one downstream 
sample. Each will be analyzed for the metal parameters included 

i on the list of analytical parameters for sediments. Each 
organism will be measured for total length, sexed, and the 
stomach contents noted. The age of each individual fish will be 
determined using commonly-accepted techniques. Table No. 7-4 

i and Appendix O include the analytical methods to be employed for 
fish tissue analysis. 

i 7.4.3 Macroinvertebrates 

Three sampling locations will be established for the collection 
of macroinvertebrates (Figure No. 7-7). An upstream station 

i Will be located at Blackberry Lane. Downstream stations will be 
located at the site immediately above the mouth of Meadowbrook 
Creek and at a site to coincide with the sediment sampling 

f location near the old Port Arthur dam site. All 
macroinvertebrate collection stations will be restricted to 
within 50 yards of the eastern bank of the river. 

i Once per year an adequate sample size of crayfish (25 
individuals or more) will be collected from each site using the 
best available methods. Whole body composites (including the 

; exoskeleton) will be made of the organisms collected from each 
Site. Each of the three composite samples will be analyzed for 
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TABLE NO. 7-4 

; Fish and Macroinvertebrate Tissue Monitoring 
Analytical Procedures 

Detection Analytical 
Parameters Limit Method 

a (ug/g) 

f Aluminum 0.5 See Appendix O 
Arsenic 0.3 " " " 
Cadmium 0.1 " " " 
Chromium 0.5 " " " 

; Copper 0.5 " " " 
) Lead | 0.9 " " " 

Mercury 0.07 " " " 
Zinc 1.0 " " " 

i Selenium 0.25 " " " 
Nickel 0.3 " " " 

, Silver 0.5 " " " 

lpepends on sample size. 
f As dry weight except Hg 
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the parameters on Table No. 7-4. If an adequate sample size is 
not available after a reasonable effort, the tests will be run 

; on the sample that 1s available, if any. 

At each of the three macroinvertebrate sampling stations, the 
i macroinvertebrate fauna will be collected in the autumn of each 

year. Methods to be employed will include hand-picking of all 
available substrates at each location. (Refer to Appendix P for 
sorting procedures). These organisms will be identified to the 

; lowest possible taxonomic level. The sampling and evaluation of 
the taxonomic data of these organisms will follow Hilsenhoff 
(1987), "An Improved Biotic Index of Organic Stream Pollution": 

s The Great Lakes Entomologist, Vol. 20. 

7.4.4 Water Quality 

; Although the mass balance and mixing ratios of treated discharge 
to the Flambeau River show there will be no detectable increases 
in concentrations of the discharge parameters in the river, 
sampling of surface water in the Flambeau will be undertaken 

a quarterly (in March, June, September and December) from two 
locations (Figure No. 7-7) as long as the permitted discharge is 
occurring. Where ice conditions cause a safety problem during 

; December and March samplings, water quality sampling will be 
postponed until the next quarterly effort. Parameters tested, 
methods and procedures will be those included in the WPDES 
Permit. A grab sample will be taken at each site. The upstream 

; Site will be located at the western end of Blackberry Lane and 
the downstream site will be located approximately one hundred 
yards below the wastewater treatment plant discharge at the 

i point where a dye test conducted at the first sampling period 
demonstrates the sampling point is in the discharge plume. 

Chemical parameters designated for testing in the program will 
i be phased out of the monitoring program in a manner similar to 

that for the WPDES permit. Therefore, as substances included in 
the WPDES permit are eliminated from the discharge monitoring 

i list because they are not found in the effluent, they will be 
eliminated from the surface water monitoring program at the same 
time. 

i 7.4.5 Habitat Characteristics 

The design and construction of the project features, including 
f the discharge locations on the river bank, have been selected to 

minimize sedimentation. However, a physical evaluation of the 
river bottom habitats along the eastern bank of the Flambeau 
River from a point 100 yards upstream of the northern discharge 

i location to a point 1,000 yards downstream of the southernmost 
discharge (Figure No. 7-7) will be done annually during the 
summer low-flow period. The evaluation will note the physical 

; character of the bottom habitats (1.e., location of river 
sediment bars, percent of area that is sand or finer particle 
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size, unusual biological growth). The evaluation procedure will 
occur prior to the construction of the discharge structures on 

i the bank of the river and approximately two months after | 
discharges begin to function. This analysis will be completed 
annually during the low flow period until the permitted surface 

i water discharges from the site cease. | 

During the field investigation to monitor changes in habitat 
characteristics, the river bank and near shore habitats will be 

, documented using a series of panoramic photographs taken from 
the river. The purpose of these photos will be to document 
visible changes, if any, that may occur downstream of the 

f project. 

7.4.6 Wetland Surface Flows 

, Water level gauges will be installed at the outflow locations of 
Wetland Nos. 1, 5c, 7 and 10a. A gauge will also be installed 
in Wetland 6c at a point that is representative of its water. 
level. The locations of the various water level gauges are 

i shown on Figure Nos. 7-1 and 7-7. Water levels will be read and 
recorded monthly from March to December of each year. The staff 
gauges will be installed and read beginning two months (or as 

a soon as practical depending on the season) after project permits 
are granted in order to obtain preconstruction water levels. At 
the time the pit is backfilled, the data will be compared to 
preconstruction levels and the recent precipitation history for 

f the region. If water levels indicate there has been no 
Significant drawdown effects on these wetlands attributable to 
the project, readings will cease. 

j 7.4.7. Reporting 

In March of each year following the collection of monitoring 
i Gata for the previous year, an annual surface water monitoring 

report will be prepared and submitted to the WDNR. The report 
will include data from the previous year and present a map of 

i the bottom types in the area where habitat characterization was 
completed. 

; 7.5 Terrestrial Ecology 

Aerial and color infrared photography will be used during the 
construction and operation monitoring period to monitor the 

i impact of the project on vegetation in and around the project 
area. The photography will be completed once prior to the start 
of construction and during the third and sixth year of site 
operations. The area to be photographed will consist of the 

i entire project area, less the railroad spur line corridor east 
of STH 27, as defined on Figure No. 4-2 and the area within and 
500 feet beyond the maximum extent of drawdown as defined by 
Figure 12 of 19 of the July 1989 Groundwater Modeling Report 
completed for the project. 
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Photography work completed during site operation will be 
conducted in the late summer period. If at all possible, the 

i preconstruction photography will be completed in the late summer 
also. If permitting and construction schedules preclude this 
from occurring, photography will be completed as close to late 

i summer aS possible. Copies of the aerial photos will be 
forwarded to the WDNR with the annual surface water monitoring 
report for the years in which photos are taken. 

, 7.6 Meteorology 

Meteorological data will be collected in the vicinity of the 
i mining site through the use of wind sensors and a precipitation 

gauge. 

The wind sensors will be mounted approximately 35 feet off the 
f ground where they will be free of air turbulence caused by 

ground level obstructions such as buildings and trees. 
Obstructions close enough to cause turbulence will be removed 

i from the vicinity of the sensors. The sensors will be used to | 
continuously record wind speed and direction on an analog strip 
chart recorder. 

, A tipping bucket precipitation gauge will be used to gather data 
regarding precipitation occurring at the site. Precipitation 
amounts will be recorded on an externally-mounted digital strip 

f chart recorder. 

The meteorological instruments will be operated continuously 
from the commencement of construction until initial reclamation 

i seeding has been completed. The equipment to be used will be 
the same or Similar to that used during baseline monitoring 
activities. Quality assurance procedures will be the same as 
those detailed in the May 1988 Revised Quality Assurance Plan 

i for the project. 

Before a final decision is made on the location for the 
i monitoring site, a site inspection will be organized by Flambeau 

such that representatives of Flambeau and WDNR can verify the 
Suitability of the location. Meteorological data will be 

i maintained by Flambeau at the project site. 

7.7 Pit Inflows 

f Estimates of groundwater inflow into the open pit during 
stripping of overburden and mining will be calculated using the 
following procedures. 

f The total estimated amount of water pumped from the open pit 
will be recorded through the use of either flow measurement 
equipment or by calculating flow using recorded pump running 

; time and the specific discharge rate-versus-head relationship 
for the pumps used to remove water from the pit. Groundwater 
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f inflow will be calculated by subtracting precipitation recorded 
using the precipitation gauge, less evaporation, from the volume 

f of water pumped. In addition, adjustments to the calculation 
will be made to reflect the volume of runoff that flows into the 
pit from the area immediately surrounding the pit and from the 
pit access road, and to reflect overflows from the runoff pond 

i back into the pit. Given the adjustments that are required, it 
should be recognized that the calculated inflow rate will be a 
reasonable estimate of the actual rate. 

i Inflow will be calculated in the above fashion on a monthly 
basis. Average monthly inflow rates will be reported to the 
WDNR on an annual basis along with the surface water monitoring 

i report. | 
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8.0 CONTINGENCY PLAN 

i Pursuant to NR 182.09(2)(d), a detailed Contingency Plan has 

been developed "to prevent or minimize human health or 
environmental damage in the event of an accidental or emergency 

i discharge or other condition not anticipated in the Feasibility 
Report or Plan of Operation which does not comply with license 
conditions or other applicable standards." This plan has 

R addressed two potential general occurrences: 

- Accidental or emergency discharges or other unplanned 
events. 

i - Environmental problems detected by the monitoring program. 

Since accidental or emergency discharges or other unplanned 
; events are addressed in the Risk Assessment (section 4.10 of the 

Mining Plan), they will not be covered herein. Per agreement 
with the WDNR, the spill prevention, control, and 

i countermeasures plan pursuant to the Clean Water Act will be 
available prior to the commencement of site operations. This 
Contingency Plan will, therefore, only address environmental 
problems that could theoretically be detected by the monitoring 

; program. 

Section 7.0 of this report includes a program for monitoring 
i during the construction and operation phases of the project. 

Long-term care and maintenance is discussed in section 10.0. 
The purpose of the monitoring programs are to provide 
appropriate data to be used to evaluate the performance of 

i environmental protection facilities and operations. 

The Contingency Plan will define the contingency measures to be 
implemented should a significant increase in a monitoring 

i parameter occur. 

8.1 Groundwater 

i Various parameters will be analyzed as part of the groundwater 
monitoring program. The results of the analyses will be 
subjected to statistical analysis (multiple analysis of 

i Variance) to test for significant changes in the measured 
levels. If a statistically significant increase is detected, 
the contingency measures listed below will be implemented. | 

i It should be noted that if groundwater quality is determined to 
be statistically significantly different from background, 
Flambeau will notify the WDNR within 45 days of making the 

i determination. Any alteration of the approved monitoring 
program, investigation of the suspected contamination or 
selection and implementation of remedial actions will be 

i conducted in consultation with the WDNR. 
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step No. 1: Review all sampling, sample handling, and analytical 
| procedures used during the monitoring period to determine if the 

i proper procedures were used when the samples were taken. 

Step No. 2: Determine what the elevated parameters represent by: 

i - Determining what the regional variations in groundwater 
quality are for individual parameters based on published 
information. 

i * Determining what the historical site-specific variations in 
groundwater quality are based on monitoring data. 

i - Determining if all monitoring wells are showing elevated 
levels or if the occurrence is localized. 

; step No. 3: Resample to verify the analytical results that are 
in question. 

Step No. 4: If similar results occur from the resampling, then 
f determine the significance of the elevated parameter(s) and its 

potential impact on the environment. 

i Step No. 5: Based on the relative significance of the elevated 
parameter(s), determine if immediate action is required or if 
continued monitoring is sufficient. 

i Step No. 6: Determine, if possible, what the source of the 
occurrence is. 

i During the initial evaluation period, groundwater monitoring 
will continue according to the normal schedule. Once the 
evaluation is complete and if it has been concluded that a 
problem may exist, the next level of investigation will be to 

f determine the extent of the problem. This could require the 
installation of additional groundwater monitoring wells in the 
affected area to determine the vertical and horizontal extent of 

i the concern. This exercise could also consist of the use of a 
contaminant transport computer model analysis to determine the 
impact of the elevated parameters, and to assist in determining 
what can be done to correct the situation. The information 

i; gathered during this period of investigation will be submitted 
to the WDNR. 

i The results of the investigation will determine the remedial 
action needed to correct the problem. Remedial actions could 
consist of: 

E * Additional groundwater monitoring of all aquifer systems 
located downgradient from the problem area. This would 
include monitoring on a more frequent basis, but with a 

; limited number of key indicator parameters. It might also 
include the use of specialized groundwater monitoring wells. 
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| - Repair of the source of the problem. 

; - Construction of slurry cutoff walls. 

- Installation of a series of flow barrier-type groundwater 
i pumping wells. 

8.1.2 Private Wells 

. The Local Agreement provides several measures which will be 
taken to monitor and protect private wells in the vicinity of 
the project. Flambeau sampled these wells to document their 
current condition and characteristics. The sampling included 
water quality analyses, water level measurements, and 
documentation of well construction characteristics. Specific 
provisions which pertain to this program are found in paragraphs 

; 13 and 14 of the Local Agreement (Appendix B). 

8.2 Surface Water Discharges 

E Discharge standards and contingency plans related to the 
wastewater discharges from the Type I stockpile and wastewater 
treatment plant are covered under the WPDES permit process. The 

, baseline surface water quality data collected prior to mine 
operation will be used by the WDNR to set effluent discharge 
standards. Any exceedance of the discharge permit limits will 
be addressed pursuant to applicable permit conditions and 

f administrative code provisions under Wis. Stat. ch. 147. 

8.3 Surface Water 

i Various monitoring of sediments, fish, macroinvertebrates, 
surface water quality and habitat will be conducted along the 
eastern bank of the Flambeau River. If an adverse impact is 

i noted, the contingency measures listed below will be 
implemented. 

i It should be noted that if surface water monitoring indicates an 
adverse impact on the Flambeau River is occuring, Flambeau will 
notify the WDNR within 45 days of making the determination. Any 
alteration of the approved monitoring program, investigation of 

i suspected contamination or selection and implementation of 
remedial actions will be conducted in consultation with the 
WDNR. 

i Step No. 1: Review all sampling, sample handling, and analytical 
procedures used during the monitoring period to determine if the 

i proper procedures were used when the samples were taken. 

Step No. 2: Determine what the elevated parameters represent by: 
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. Determining what the regional variations in surface water 
characeteristics are for individual parameters based on 

i published information. 

. Determining what the historical site-specific variations in 
groundwater quality characteristics are based on monitoring 
data. 

- Determining if all monitoring locations are impacted 
; similarly or if the occurrence is localized. 

Step No. 3: Resample or remonitor to verify the results that are 

i in question. 

Step No. 4: If similar results occur from the resampling or 
remonitoring, determine the significance of the results and 

F their potential impact on the environment. 

Step No. 5: Based on the relative significance determined in 
Step No. 4, determine if immediate action is required or if 

E continued monitoring is sufficient. 

Step No. 6: Determine, if possible, what the source of the 
, occurrence is. 

During the initial evaluation period, surface water monitoring 
will continue according to the normal schedule. Once the 

i evaluation is complete and if it has been concluded that a 
problem may exist, the next level of investigation will be to 
determine the extent of the problem. This could require an 
increase in monitoring in the affected area to determine the 
extent of the concern. This could also include the completion 
of a risk assessment to determine the potential effect on human 
health and welfare. The information gathered during this period 

Z of investigation will be submitted to the WDNR. 

The results of the investigation will determine the remedial 
action needed to correct the problem. Remedial actions could 
consist of: 

- Additional monitoring of the Flambeau River, its sediments 
i and/or its aquatic life. This would include monitoring ona 

more frequent basis, but with a limited number of key 
indicator parameters. It might also include the use of 

i specialized monitoring equipment or techniques. 

- Repair of the source of the problem. 

i - Construction of additional erosion control features. 
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8.4 Wetland Surface Flows 

; Staff guages will be used to monitor water levels in selected 
wetlands in the site vicinity. If a reduction in water levels 
are noted that are not the result of normal seasonal variations, 

i the contingency measures listed below will be implemented. The 
same WDNR notification and approval provisions discussed under 
section 8.3 will also apply under this section. 

; Step No. 1: Verify that the water levels reading procedures and 
reporting are correct and in accordance with the approved 
monitoring plan. 

i Step No. 2: Determine what the collected data represent by: 

- Determining what the regional variations in wetland flows 
i and levels are based on a survey of area wetlands. 

- Determining if the occurance is due to abnormal climatic 
i conditions such as drought. 

- Determining what the extent of the cone of depression is in 
relation to the wetland. 

i Step No. 3: If the results do not indicate a cause for the 
occurrence other than the project, determine the significance of 

i the occurrence and its potential impact on the environment. 

step No. 4: Based on the relative significance of the 
occurrence, determine if immediate action is required or if 

f continued monitoring is sufficient. 

Step No. 5: Determine if possible what the source of the 
i occurrence is. 

During the initial evaluation period, wetland monitoring will 
continue according to the normal schedule. Once the evaluation 

i 1s complete and if it has been concluded that a problem may 
exist, the next level of investigation will be to determine the 
extent of the problem. This could include the installation of 
groundwater piezometers in the affected area to determine the 

i groundwater level in the vicinity of the wetland. The 
information gathered during this period of investigation will be 
submitted to the WDNR. 

i The results of the investigation will determine the remedial 
action needed to correct the problem. Remedial actions could 

i consist of: 

- Providing a supplemental source of water to the wetland. 

i - Increasing the size of the wetlands to be constructed as 
part of site reclamation activities to offset the area of 
wetland adversely impacted. 
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9.0 EMERGENCY NOTIFICATION PROCEDURES 

i In the event of an emergency, accident or other unplanned event, 
the following Flambeau personnel, listed in order of authority 
and responsibility, will contact the appropriate federal, state 

i and/or local agencies, entities or authorities: 

- General Manager 
* Mine Superintendent 

: - Mine Shift Foreman 

| The following are potential emergencies, accidents, and 
i unplanned events that were addressed in the Risk Assessment 

(section 4.10 of the Mining Plan). Listed below each are the 
agencies, entities, and/or authorities which may be contacted 

i when appropriate. 

Major Chemical Release to the Environment 

; - U.S. EPA, Region V - Permits and Technical Support Branch 
312/353-2000 

> WDNR 

i Spill Team Coordinator - Area Warden 
(H) 715/762-4443 
(W) 715/762-3204 

i - Wisconsin Division of Emergency Government 
608/266-3232 

i - National Response Center 
800/424-8802 

- Ladysmith Volunteer Fire Department 
911 | 

- Rusk County Zoning Administrator 
i | 532-2156 

- Rusk County Sheriff 
i 911 

Accidental Detonation of Explosives 

i * MSHA (Duluth District Office) 

218/720-5448 
218/722-6547 (after 5:00 p.m.) 
218/727-6319 (after 5:00 p.m.) 

- Rusk County Sheriff 
i 911 

i 212 KMINE 
12/89



- Rusk County Zoning Administrator 
i 532-2156 

- DILHR 

' 608/266-1340 

Major Fuel Spill 

i - WDNR : 
| Spill Team Coordinator - Area Warden 

(H) 715/762-4443 
i (W) 715/762-3204 

- Wisconsin Division of Emergency Government 
608/266-3232 (24-hour Hotline) 

i - Rusk County Zoning Administrator 
532-2156 

i - Ladysmith Volunteer Fire Department 
911 

- Rusk County Sheriff 
911 

P Fire 

- Ladysmith Volunteer Fire Department 
911 

i - U.S. Forest Service (Ladysmith Ranger Station) 
532-3911 or 532-2200 

532-3737 or 532-2200 (after 5:00 p.m.) 

i - Rusk County Zoning Administrator 
532-2156 

i Sabotage/Vandalism 

- Rusk County Sheriff 
i 911 

- If explosives are stolen 
Federal Alcohol, Tobacco & Firearms Bureau 
312/353-3834 

- FBI (Eau Claire) 
i 1-835-3761 
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10.0 LONG-TERM CARE AND MAINTENANCE 

i Long-term care for the site will commence at the completion of 
Site closure. This will be the point in time when final site 
grading and initial site revegetation, as defined in the site 

i reclamation plan, have been completed. 

The following discussion addresses specific long-term care and 
i maintenance requirements as per NR 132.08, NR 182.09, NR 182.16, 

and NR 182.19. These requirements relate to the procedures to 
be used, the estimated costs and financial responsibility for 
the 40-year long-term care period. 

10.1 Procedures 

i Long-term care and maintenance for the project will relate to 
inspections of the site; maintenance of landforms, vegetation 
and monitoring devices; and monitoring groundwater, surface 
water, vegetation and terrestrial ecology. Each of these 

i topics is discussed in the succeeding paragraphs. 

10.1.1 Inspections 

i Flambeau will inspect the reclaimed site semi-annually for the 
first four years during the long-term care and maintenance 
period, and once per year thereafter. The semi-annual 

I inspections will occur in the spring and fall. The annual 
inspection will occur in the late summer. The inspections will 
be performed by a person qualified to evaluate conditions 

: associated with erosion, vegetation growth, settling and 
monitoring device integrity. | 

10.1.2 Maintenance 

i Maintenance activities will consist of landform, vegetative and 
monitoring device maintenance. 

i 10.1.2.1 Landform 

The method of backfilling the pit and the nature of the 
i backfilled material will result in only a slight amount of 

settling. In the eastern portion of the pit a mounding will be 
provided to compensate for anticipated settling. It is 
calculated that an approximate six-foot mound will allow for the 

i final grade over the pit to be near the original grade following 
settlement. In the west end of the pit, a few feet of settling 
will augment the formation of the proposed wetland located in 

F that area. Current plans are to revegetate the open pit site 
and allow the land to settle to a final form. No additional 
grading of the pit or project area will be done except for 
erosion control or vegetation maintenance after reclamation is 

i completed. Erosion control will consist of regrading and 
revegetating eroded areas. 
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10.1.2.2 Vegetation 

i After reclamation has been certified as complete, additional 
revegetation of eroded areas will be completed. Revegetation 
techniques will be those specified in section 5.11 for 

i revegetation of the site as a whole. 

10.1.2.3 Monitoring Devices 

i Flambeau will immediately notify the WDNR if for any reason a 
groundwater monitoring well or device is destroyed or fails to 
function properly. Unless otherwise notified in writing by 

‘ WDNR, Flambeau will restore or properly abandon and replace 
destroyed or failed monitoring devices within 60 days of the 
written notification referred to above. 

i 10.1.3 Groundwater Monitoring 

Groundwater monitoring will include water level measurements and 
i water quality data collection in monitoring wells located both 

in the backfilled pit and outside the pit. In addition, water 
level measurements will be made in selected piezometers outside 

i the pit. 

10.1.3.1 Groundwater Quality Monitoring Outside the 
Backfilled Pit 

i Water quality monitoring and water level measurements outside 
the pit perimeter will include four well nests (MW-1000, MW- 
1002, MW-1004, and MW-1005) and monitoring well MW-1010P (Figure 

i No. 10-1). Well nests MW-1000 and MW-1004 and well MW-1010P are 

included in the program since they are located downgradient of 
the backfilled pit. Well nest MW-1002 is included since it is 

i downgradient of the Type I stockpile. Well nest MW-1005 is 
included as the upgradient well nest for background water 
quality data purposes. 

i Sampling will be performed quarterly (March, June, September and 
December) during the long-term care and maintenance period. 
Analyses will be performed for the following parameters. 

i Specific Conductance (field) Iron 
PH (Field and Lab) Manganese 
Total Dissolved Solids Copper 

i Total Alkalinity Sulfate 
Total Hardness 

i Once per year, during the June monitoring round, each of the 
above monitoring wells will also be monitored for the following 
metals: 
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Arsenic Mercury 
Barium Selenium 

i Cadmium Silver 
Total Chromium Zinc 

J Lead 

10.1.3.2 Groundwater Quality Monitoring Inside the 
i Backfilled Pit 

As shown on Figure No. 10-1, two monitoring well nests will be 
i placed in the backfilled pit following the completion of 

reclamation construction activities. Each nest will consist of 
two wells. In each nest, the deeper wells, MW-1013P and 
MW-1014P, will be bottomed in Type II waste rock material 

i approximately thirty feet above the bottom of the backfilled 
pit. The shallower wells, MW-1013G and MW-1014G, will be 
bottomed in backfilled till and/or outwash on top of the 

i backfilled saprolite layer. The specific planned well 
construction details for each of the four wells are shown on 
Figure Nos. 10-2 through 10-5. 

i After installation and upon the water level in the backfilled 
pit reaching each well, in situ permeability tests will be 
conducted and then monitoring of the wells for water quality 

i will commence. Each well will be monitored quarterly (March, 
June, September and December) for two years for the parameters 
listed below. 

i Specific Conductance (Field) Iron 
pH (Field and Lab) Manganese 
Total Dissolved Solids Copper 

i Total Alkalinity Sulfate 
Total Hardness 

During each June sampling round during the two-year period, the 
i following metals will be added to the parameter list. 

Arsenic Mercury 
Barium Selenium 

i Cadmium Silver 
Total Chromium Zine 
Lead 

i Following the completion of eight consecutive rounds of water 
quality monitoring for each well in the two nests, the 

i monitoring frequency will be reduced to annually, with the 
samples being collected in June. Annual sampling will be 
continued until the water levels in MW-1013P and MW-1014P 
indicate that the water table surface in the backfilled pit has 

i risen to the bottom of the saprolite layer atop the waste rock. 
At that time, the sampling frequency will be reduced to one 
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every five years. Collected samples will be analyzed for the 
i following parameters. 

Specific Conductivity (Field) Arsenic 
pH (Field and Lab) Barium 

i Total Dissolved Solids Cadmium 
Total Alkalinity Total Chromium 
Total Hardness Lead 
Iron Mercury 

i Manganese Selenium 
Copper Silver 
Sulfate Zinc 

i The proposed reduction in sampling frequency after two years 
(eight quarters) is justified based on the following. The 
results of waste characterization tests have indicated that 

J under conditions where Type II waste is exposed to water, 
reaction times for the release of metals tend to be relatively 
short. The sequence of backfilling material and the addition of 

i lime to the Type II waste will govern the release of metals from 
this material. The equilibrium concentrations of the metals 
plus sulfate will be a function of the solubilities of the 
wastewater treatment precipitates placed in the pit with Type II 

i wastes (Appendix L). It is expected that the equilibria between 
the precipitates and the groundwater will be extremely short. 
Therefore, it is anticipated that equilibria between the 
groundwater and the backfilled materials in the pit will be 

i reached well within two years. In addition, two years of 
quarterly monitoring will produce eight sets of data, a number 
of data sets that is considered sufficient in other regulatory 

E groundwater monitoring programs (e.g., NR 500). 

Sampling, analytical and reporting procedures under the above 
i program will be the same as those described in section 7.2. 

The purpose of the in-pit groundwater quality monitoring will be 
to check the veracity of the groundwater modeling results 

i submitted by Flambeau. Those results show that groundwater 
quality impacts will not occur. If the monitoring data continue 
to confirm this prediction at the time the water levels in the 
project area stabilize, then the need for groundwater monitoring 

; in the pit will no longer exist, and the monitoring will cease. 

10.1.3.3 Water Level Measurements in Selected Wells 

i Quarterly water level measurements at all wells used for this 
purpose during construction and operations monitoring (Table 
No. 7-1) shall be continued into the long-term care and 

i maintenance period, until water levels are stabilized. At this 
point, water level measurements will only be taken at wells for 

: which water quality sampling is performed. 
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10.1.4 Surface Water 

i The objective of the post-operational monitoring of surface 
waters is to confirm the findings of the monitoring during 
operations. In the unlikely event that operational monitoring 

i results link increases in certain metals to the site, the 
proposed surface water monitoring program proposed in this 
section may need to be revised. 

i At the time at which the groundwater conditions in the reclaimed 
pit have rebounded so that there is a groundwater flow toward 
the Flambeau River, the groundwater data will be evaluated. If 

i the conditions predicted by groundwater flow and water quality 
modeling are met, the post-operational surface water monitoring 
program will be deemed complete and no additional monitoring 

; will be required. | 

Following is a discussion of the targeted long-term care and 
maintenance surface water monitoring program. 

i 10.1.4.1 Sediments, Macroinvertebrates and Fish 

After discharges from the wastewater treatment facilities have 
i ceased, sediments, crayfish and fish will be collected once each 

year for two years at the same locations shown on Figure 
No. 7-7. 

i During the third year after the cessation of wastewater 
discharges and for each year thereafter, until the notice of 
completion of reclamation is issued by Flambeau, crayfish will 

i be sampled and analyzed according to methods discussed in 
section 7.4.3. Fish will be sampled during the year that the 
certificate of completion is issued according to methods 

i discussed in section 7.4.2. 

10.1.4.2 Water Quality 

; During the two years following the cessation of the wastewater 
discharge, three surface water samplings will be made at the 
locations shown on Figure No. 7-7. Two of these samplings will 
occur at the time of spring runoff during each of these years. 
One additional sample will be taken during a stormwater runoff 
event so that the downstream sample taken in the Flambeau River 
includes runoff from the mine site. All surface water sampling 

i will be terminated two years after the cessation of the 
wastewater discharge. 

i 10.1.4.3 Wetland Surface Flows 

If water level measurements collected during the construction 
and operation monitoring program indicate significant drawdown 

i effects on a monitored wetland which is attributable to the 
project, then wetland surface flows will be monitored at that 
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location during the long-term care and maintenance period three 
times per year (spring, summer and autumn) until water levels in 

i monitored groundwater monitoring wells stabilize. At this point 
in time, monitoring will cease. 

i 10.1.4.4 Sampling, Analytical and Reporting Frequencies 

Sampling, analytical and reporting procedures under this program 
P will be the same as those described in section 7.4. 

10.1.5 Vegetation and Wildlife 

Monitoring of vegetation will occur between the time planting 
has been completed and the certificate of completion of 
reclamation has been issued by the WDNR. The procedures to be 
followed during the vegetation and wildlife monitoring program 

i are described in section 5.11 of this report. Maintenance of 
vegetation is discussed in section 10.1.2.2 of this report. 

i 10.1.6 Terrestrial Ecology 

Aerial and color infrared photography will be completed in the 
| later summer for four consecutive years following completion of 
; closure and every five years thereafter throughout the long-term 

care and maintenance period to monitor the success of 
revegetation. 

i The area to be surveyed will be the same as described in section . 
No. 7.5. Copies of the photographs will be provided to WDNR 
with the surface water monitoring report until surface water 

; monitoring is completed. At that time, the photographs will be 
forwarded to WDNR within 60 days of their receipt by Flambeau 
from the aerial contractor. 

i 10.2 Long-term Care and Maintenance Costs 

Table Nos. 10-1 and 10-2 contain itemized estimates of long-term 
i care and maintenance costs for the project. Table No. 10-1 

contains an itemization of the estimated annual costs for the 
first six years of long-term care and maintenance. Table 
No. 10-2 contains an itemization of these costs for years 7 

i through 40 of the long-term care and maintenance period. 

Table No. 10-1 reflects the greater incidence of long-term care 
F and maintenance activities during the earlier years of the 

period. The six-year period was selected since it represents 
the projected point after closure at which a certificate of 
completion of reclamation would be issued by WDNR for the 

i project. The six-year period includes two years to monitor the 
revegetated site after closure, and the four years in which 
Flambeau’s notice of the completion of reclamation is processed 

i by WDNR. 
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TABLE NO. 10-1 

Annual Long-Term Care and Maintenance Costs 
Years 1 through 6 

Estimated Unit 
Item Description Basis of Costs Units Quantity Cost Cost 
ne 

Site Inspections Site Inspection Inspections 1.67 (Ave)! $ 500 $ 840 
and Report per Year 

Maintenance 

-Landform Repair Erosion Cubic Yards 9.2 $ 282 $ 2,600 
Erosion Damage Loss at 0.0625 
Repair Tons/Yr./Acre 

-Vegetation and Replace Plantings, Acres 2.5 (Ave.)¢ $4 ,520 $11,300 
Soil Amendments Seed, Fertilize, 

and Mulch 

-Monitoring Bevice Replace and Abandon Lump Sum $ 86750 
No Replacement Wells, Documentation, 
NO Service Other Wells 
© 

Groundwater Moni toring 

“Outside Backfilled Sample Collection Sampl ings 44 Samples $ 234 $10,300 
Pit and Lab Test per Year 

-Insic- Backfilled Pit Sample Collection Sampling 40 (Ave.)! $ 187 $ 7,500 
New Wells and Lab Tests per Year 

Surface Water 

-Sediments, Macro- Collection, Prep Lump Sum $ 4,530 
invertebrates and and Analysis 
Fish Sampling Yearly Ave. 

Water Quality Collection and Sampling 5 (Ave.)! $1,060 $ 530 
Lab Analysis per Year 

NO ee -Wetland Surface Staff Gauge Per Reading 3 $ 100 $ 300 
“~ d Flows Reading 
Coz 
© TO



TABLE NO. 10-1 (Cont.) | 

eee 

Estimated Unit 
Item Description Basis of Costs Units Quantity Cost Cost 
meee 

Vegetation and Wildlife Biomass, Cover Monitoring 0.5 (Ave.)1 $ 5,600 $ 2,800 
Monitoring Diversity, HEP per Year 

Terrestrial Ecology Aerial Photo Per Flight .67 (Ave.)1 2,000 $ 1,340 
Documentation 

Subtotal $42,790 

Administration/Reporting General Estimate | Lump Sum 10 Percent $4,280 

Total $47,070 
eee 

IThese figures are used to average the cost of a particular task so that a yearly average can be estimated. 

No CAverage prorated as follows: Year 1 = 5 acres; Year 2 = 4 acres; Year 3 = 3 acres; Year 4 = 2 acres; 
N Year 5 = 1 acre; Year 6 = O acres. 

3Assumes one well is abandoned and replaced every five years and other wells are serviced annually. 

4tncludes water level measurement. 

me A 
Nx 
~ 
Oz 
OO tH



TABLE NO. 10-2 

Annual Long Term Care and Maintenance Costs 
Years 7 through 40 

eee 

Estimated Unit 
Item Description Basis of Costs Units Quantity Cost Cost 
ee 

Site Inspections Site Inspection One Inspection One/Year $ 500 $ 500 
and Report per Year 

Maintenance 
-Landform Erosion Repair Erosion Cubic Yards 9.2 $ 282 $ 2,600 
Damage Repair Loss at 0.0625 

T/A/YR 

-Vegetation and None Required 
Soil Amendments After 6th Year 

-Monitoring Devices Replace and Abandon Lump Sum $ 750 
Wells, Documentation, 

NO Service Other Wells 
NO 
No 

Groundwater Monitoring 
-Outside Backfilled Sample Collection Sampl ings 44 Samples $ 234 $10,300 
Pit and Lab Testing Per Year 

-Inside Backfilled Pit Sample Collection Sampl ings 0.9 Samples $ 265 $ 240 
(Variable Schedule) and Lab Testing Every 5 Years 

Wetland Surface Flow Staff Gauge Readings 1 (Ave.)! $ 300 $ 300 
Reading Per Year . 

Terrestrial Ecology Aerial Photo Per Flight .2 (Ave.)1 $2,000 $ 400 
Documentation Every 5 Years 

. Subtotal $15,090 

— A |, . . . 
N Administration/Reporting General Estimate Lump Sum 5 Percent $ 750 
“~ 

CO 
$15,840 w tH 

oe 

IThese figures are used to average the cost of a particular task so that a yearly average can be estimated.



10.3 Financial Responsibility 

i The Flambeau Mining Company intends to use the net worth test to 
establish financial responsibility for long-term care as per the 
provisions of Wisconsin Administration Code NR 182.17(2) (f£). 

E 10.4 Responsible Party 

The name of the person legally and operationally responsible for 
long-term maintenance is given below. 

Lawrence E. Mercando, Vice President 
E Flambeau Mining Company 

10 East South Temple 
Salt Lake City, Utah 84147 

i (801) 322-8460 

i 223 KMINE 
12/89



' 11.0 REFERENCES 

Breeman, N. van. 1973a. Soil Forming Processes in Acid Sulfate 
Soils, Acid Sulfate Soils, H. Dost, ed. vol. 1. ILRI. 

i Wageningen, the Netherlands. pp. 66-130. 

Breeman, N. van. 1973b Dissolved Aluminum in Acid Sulfate Soils 
, ~ and in Acid Mine Waters. Soil Science Society of America 

Proceedings, vol. 37. pp. 694-697. 

Dent, D. 1986. Acid Sulfate Soils: a Baseline for Research 
; Development. ILRI. Wageningen, the Netherlands. pp. 74- 

93. 

Garrels, R. M. and Cc. L. Christ. 1965. Solutions, Minerals, 
and Equilibria. Harper & Row, NY. 

Kelly, M. 1988. Mining and the Freshwater Environment. 
; Elsevier, NY. pp. 33-42. 

Kern, R. and A. Weisbrod. 1967. Thermodynamics for Geologists. 
f Freeman, San Francisco. pp. 278-284. 

Krauskopf, K.B. 1967. Introduction to Geochemistry. McGraw- 
Hill, NY. 

Lanoutte, K. H. 1977. Heavy Metals Removal. Chemical 
Engineering, Deskbook Issue, October 17, 1977. pp. 73-80. 

i Larsen, H. P., J. K. Shou and L. W. Ross. 1973. Chemical 
Treatment of Metal-Bearing Mine Drainage. J. Water 
Pollution Control Federation, vol. 45. pp. 1682-1695. 

i Nordstrom, D. K. 1982. Aqueous Pyrite Oxidation and the 
Consequent Formation of Secondary Iron Minerals. Acid 
Sulfate Weathering. SSSA Spec. Publ. No. 10. Soil Science 

i Society of America. Madison, WI. pp. 37-56. 

Palache, C., H. Berman and C. Frondel. 1951. The System of 
i Mineralogy, vol. II. Wiley, NY. pp. 395-634. 

Schwertmann, U. 1985. The Effect of Pedogenic Environments on 
Iron Oxide Minerals. Advances in Soil Science, B. A. 

[ Stewart, ed., vol. 1. Springer-Verlag, NY. pp. 171-200. 

i 224 KMINE 

12/89



, | FIGURES FOR MINING PERMIT APPLICATION 

225 KMINE 
i 12/89



=O 
2 

oo 
8 

al Se 
: 

5 

aM se at 
ray = ae ee es 

‘al ca “ER Eo cibadyemith: Wey RI 

[SILAGE 
Se 

inal \ I\ weed rave SS SEY dio 

Co as = pee E/E: ~ Zw ae ae o Ph i “4 I. a | | ie \ @) "\ aa 
Coe eee ine I. abe N 

t ee Jay Ge * IN eal ‘ ele Ne \\ a oa 
ee be ll ode 

" ; Air VillageyS. — //: Ji - Sado Tower » 1. ah ake aN hs ————— 
— x es : 

= Wee ls oto fo le pe 
ec | st). <4 

“. \ a ee \=4 = i 2 a Be ASE jee Pee 
“deutncheg If SS f SE 20 ie | 

: ‘ ele fk cig AYN . Leen so | — al ps Ved 
Nes leet Peas. 7 SS SC Cys 

A ea ay Seer PBS Te HES ta SE awe hae fy 

at = Oe heen Pye Sah |S soos LAY rae Ae] Py AY 2 ey LL 

i : Je: i LooKout"Tdwer 
a a aie Se 

eee 
eS ay Ny iy OH an 5] Y pe ne 

oR fot ae. Sia eS a aT SP, PER SiS LAT 

Say ee eS We ee frac Meee fone i Wratsocme | SL | WN, lea 7am 1 

eo) AVVO ee 2 5 8G ee K opaee WASP (Leh DO ao oe eS Zon 

: i ge yo 
/}| “ Oo ao SR HL ae ee Sil We Y ; « [days uh _ZD i PK : 

2 fe Cy ie 
et Creo fae LY Bret Gravel | \ Coat: A\ ae, a Looe ee EL Pa Ye i Re 2 I oh 

ee festa 
SEW ee | Neda ep. CaS 1a 7 iA pees | 

-»-f - Ne ee Se 
te | WEY (ae D220 Oo Vest i g A 

ene : 

ee ee ne SRS Some 
A a Ns | Gyo vsuestc ll flo? | saa atone 7 ae N TN, 4 2 

45:0 ogee 
va 28 Sula Y ie? => reef | 4 VN Cae 

LS | fee GUN aa aceite 

Pere Aen TES nv Ae | 1. eS Neo? oo eee eI Gilrece ns elatali 7 fr. ac ee OV Me — < 

Oe ee —  — le Cis fe g IE on Ae iene ‘= ae Cea, \ Priduies! Tio ave f fo Die oneepe eh aw’ aoe 

Ee te ate: =f _ (AB Catece” com> fy eee ic -: ae ma | 

a et ON oe jf; Ge We aap le 0 pelle 
; ad Re: Zi \F oe z 

cee, eS VY) Ae i Cl 2 anes 
Sewage Disposai i | j 

elie ee 2 ei ee iw wh | NS oe = aw oe 
Sa ety ae a Peale 2s ak 11g 

= \ ; =+ Ze a er ‘ CAE ok £3 jadysmpith IZA ie 1100 s Te th - ap Vo 
be = <—— = a a re ‘ \ 

te ~~. aN ce 
iN 

Sas AE 
: * 4 i a 4} 

ae z = 
x +, 

= 

ge os. ae ed tS 
Ve : 

sof =~ ee N oS eX J CF ae 1. Bet il y \ Soe ere eeealir i a 

oy a Sa : ie ! . : 4 4 " 
| 

: Sr ao ae 

i ieee es Vf ea ‘eae fh a. tf NS B on 
ae I ae 2 

Oe a (fe ape fel el] 2 
; eet \ vase Vv Se rear 

V hi es a 

1 Q.\ ee ere 
eae 

: 
a.) oe 

dees 3S oe ( 

: Se 
Le Kt \\ Were Moot iccr abek mn i = RA oe 

fires 
ON Se <4 ee ee \ X Oke noe NaS ( | PROJECT AREA - Re t et rss) e : a) 

Pd ae Ee NC } WIC VA \\ 7 an “Ss BOUNDARY Se on Hy/58 ; Pe ee hay te r 

© 5s - = Ee : ‘ (weal y 2 ( a ie Var 7 : \ _ OAM F f 

ee a we 2 “202 M\ 4 M\. Vey, 1 asst eee /\ =| (Oo \ 4 b oe eae 

Coo 8, . ed No ; 7 I (nao! - 1 : A ee j 

2 Ss 2 ) a / Nee \ ole é cael 
\ ‘3 

/ Me 
. 

cee 7 al Ui ica ee DS>- | ia l\ §\- Bi oo SCS * ms “ 1a fs ge : epee 

Cos t+ o) A Sl i aN A cet eal yd oh | * iene 

a ee US) GONE (GLO n he. arty ~~" 
> 

2S ie a ) oe Or4 ) x oh) oe * 1 OY 
a | a + : aie 

ao 

Sa 5p { “Q Le [wo pace Bay 3 eo Ca) | a es 4 | = qPaie oe ey Pe ZA We 

# WEA 2 Oo S/o Gy ae NSA \// (ae Te i ee Sees 

: toe noe sine in he ae : ENE s esa 
eat att ot a te | ane ae + a7 

Raia  Y eee) Oe a 
: a A) es 

a ON aioe Soi eae || z AN es Ce emia? | : \ =k @ a ee : 

' 
SN : = San Sy ; ‘ 

eS or . 

y a ay 
Ar 

s \ = ~ 2 oe : ‘ ze \ ; x ‘ | | A fs 

CO) =! ane = 5 a G) ~ 2 
a 

> \ Se 
tas 

e 
Lf ape , 

abs 
or see ens \ ne a } | ey ‘a : ig el 

f ‘° & | 
- 

xe 
oa ee ae Ou we ee ON 

Si Bete oe iit || ek, 
i i 

a GSe le | | eo PO a On Mie eae ‘ 

ie 
[ ‘ J oO ‘ leew | “he Sie 

114 acing 

a as Se eG es 
, Mee 

Br 
Se 

v i a. 
Ve 

PI ah \ \ - 
WZ 

: : NO =o 
16D 167% 

= : i ae foe 7 > | 
.| 

ete - ana 

\ 
e j a — ; . 

et “SUITS 
: : aN 

é | ae fe LX ay _- - =. 

Sos le ° Zee 
5 c ere 

154 
Sos ae, ‘ aie ‘S Beste 

es 4p Oo 
~ — oe race 1 a ae 8 oe 4 

In oeeaae a 
as 

ee 
Soa 

ae 
y | ~ 

Ce Sige oe a 
Ss Wee ap roe 

oS fo Se Linge Nee ; fa 

| 
Ne leeee ae 

i ae \ 

i oe Se 
See 

| 
A 7 = - 

APES 
a § 7 ek — O . ees 

5 1 Se Oe ae oe a 
a 

NN Ce os 7 oe : ee 
FLAMBEAU PROJECT tae raed 

i 
ae : 

FOTH & VAN DYKE ele Lee 
aoe 

MAPS 7.5 MINUTE SERIES, 
SCOBCIENCES ¢ ENvinoRucNTAL wANAsey 

REANECOTT ee 
es | 

: TH AND. THORNAPPLE WISCONSIN QUADRANGLES 
oS ee 

a ee 

MOTE’ EAD shit AND: THORNAPPLE WiS 
ee 

iene aca 
= si al eee el Or el a. 

ee Se 
aloe meget [wn pa eae 

a a 
[PPR GEES renews ES| {t+ 

eo filet Ie Ee a 

= 

ee }——f 
ae ee ae 

i 
emacs ae nner ana o Rn jientisia beech oo cr | 

[ 
oS 

oe Sop geeurstmeee Ie A 
Sic ye fe pee ae eA ERECEES  QER REV aRE! Feast eet Wise Weak ca aan ete fea een oo anes naa ferret oc eee |



37000 E 38000 E 39000 E 40000 E 41000 £ 42000 E 43000 E 44000 E 45000 E 

k { x Ww a est ‘ i eee Ae a. 
\ ay i A DOUGHTY rr 

4 
BLACKBERRY LANE Dr 

re f 
‘ silent cama ee ene pe oy i t ee ee ne | ‘ 

4 ae eo. can ————e | |i \e hee ss che a é { it “4 \ a a 43000 
i \ i \f EE SS seancaicsen eee ji A ° t q 4 \ y y a” | ds | rol 1 

Ye \ gy j \\ pen ff ( proun nace |. wy — ae {i i 
\ ead A || re i 1 " 

\ \ \ { 2?) ea CO yy i 4 
\ \ \\ # \/ to. ..hLhLLULUM CC Wi i \ 

\, \ ‘ i\ Git i \ 
\ 2 gil 1 oF Oia ee i \ 

: eo Gl \ fe ee ‘ \ 2 wil \ a r,r”””~C~C~—C ees 2 
\ ei \ ee lrrr— CR 3 | 

i \ iS ‘ i i 1 
ee \ WE o ee-CCt—“‘“—‘—~‘C LC if Be | tell (TP oP  eeee”trti“‘(‘“C‘irRSC \ 2 i \\ Hf ie ee : < a 4 8\\ as 4 Vil Pf , : or EL a9 fe Eo uh 4! \ A i ' r 3\\ T Ve Ruel + + Sti Ge ot + 42000 

\! . Of = a: 2 4 
2 \\ Wf ee a | 4 

\ RG eT VsTORS Paras i \ 
iN 6 LS aoa Se | \ 

ey SS COLON MCAT fL wit 0 ee © Ea a ae | 
BAN Hh 2 Zo TS | . tie I \ : ; A \\ LA) he LA ew < > 1 ti |) | wl 4 + + + \\ + YN 6 fi fi eB | \ # - + + 4 t » 

\\ ee a ER Af ) , aa | \ 
- \\ ( (kh SY Ss bij SS/, ) ) " 8, 

| Awe WHF fo Aff) ea | 8 
Cie CSO Meer OA LMG) EEA ES i 4 & Cor sme BO VLIW Yi (Cy 8 | % 

RES) fl VW, ly (jf, Vy (aaa as i ‘eo Ras gv ff ee a i 
2 ; : ENS) FIV 7/)] i. 2 ioe ! i ce 

7 Ns, = + 1 \ Sos Lg if LW 2 SO + t as x ; + aaa ~*~ 41000 N 
M PRO? ff’ ¥ J Vi oe SS r 5 A) pyr a : s HYDRIC SOIL PN Oe ey MM PE FUE Fc te ¢ yh %, 

1 STOCKPILE AREA ie 22277, a hi wif a Wy y i tah 
\ ile 7 (yy Wp pf ef u i . 

MR WY fe FF 2 8 
1 ee eo - Cee rst hy Be FR: ae 4 ob i + 4. be + 

-_— Wig" LZ J Gwe Pa: + Fae 
t \ 2K Of si HEL oe | my 

\ G iff J Gy (ff, A) = i "i i \ : = UE i Ys _. \ i 4 
+ wt + {NUE tip fh SC . ai i} 4 + + + + ie i V2: goocoss 

‘ Qi ee .”)—UC—(<“i“‘<—C KS  hmhhUhmrmmr—rC—S | NANI — >. Fh ' ' \ 

‘ he WO UY J <_< Jf | 4 2 ten a Lf TE IE OS fb OHEL 1 4 
FLOoD oe TAG IP fo OR Oe Wi 7 i| 4 

‘y Ye q We i i Z 1 

ee eee S| to STN yh er OE i “ L Ws at : ni lo c= orn MR ee + L 4. a ie | as aa + 
fo ee ae Pie i | wae \ pee = oT [Rez i \ \ \ Beri Yo} Bi ie bt lee a! t 4 5 

\ ASB wot S| Lect | OO | ae ioe \| 
eaten warer eer mn, | pee Tle oo cot ee JANSEN ROAD Deere | 

DISCHARGE LE“), POO Cie, ne Lae ie . 2 bp ee J wy { oF en LR, CN, | 
\ ee eee Nl ) ua 
\ = —— momiscemml 1 lo - 
‘\ | al re 

e en ae .g 5 ee: $ 4 i baa a eT aoa L aie ell LS db {c +- 39000 N 
7 Se \ t * t T or + + i 

NOTES: \ \ ae 1 
1. SITE LOCATION: SECTIONS 9, 10,15 & 16, T34N, R6W, RUSK COUNTY, WISCONSIN. \. \ oe a 

2. TOPOGRAPHIC BASE MAP PREPARED FROM AERIAL SURVEY BY SURDEX CORPORATION, \ \ 
CHESTERFIELD, MISSOURI. DATE OF PHOTOGRAPHY - APRIL 24, 1970. 
ROADS, TREES AND BUILDINGS WERE UPDATED AS PER AERIAL PHOTOGRAPH 
TAKEN BY MARKHURD CORPORATON, MINNEAPOLIS, MINNESOTA. LEGEND 
DATE OF PHOTOGRAPHY - SEPTEMBER /4, 1987. i 3Q0’ 600" 

3. ELEVATIONS BASED ON MEAN SEA LEVEL DATUM. ooo N —— | 
5 Cee tee) EE Te TEI EXISTING PAVED ROADWAY SCALE 

1. HORIZONTAL DATUM BASED ON PROJECT SITE GRID SYSTEM. SITE GRID saison 
COORDINATES CORRELATION TO STATE PLANE COORDINATES DERIVED AS FOLLOWS: — EXISTING TRAIL/GRAVEL SURFACE 

SITE GRID COORDINATES STATE PLANE oe eS: 
CONTROL MONUMENT F-I COORDINATES saat TREES: ANDZOR, BRLISH 

‘8 ee: a 4 = 1,713, 516.1 : 7 
THE ANGULAR ROTATION (FROM STATe PLANE BEARINGS TO SITE GRID © CNR CEUI CEMENT: [wor] 

cae ae doe ate es ee ee ee eee FUAMSESL PROJECT Pre le es 
“AND PINCOCK, ALLEN & HOLT, INCORPORATED, LAKEWOOD, COLORADO, r GEOSCIENCES & ENVIRONMENTAL MANAGEMENT DIVISION LADYSMITH, WISCONSIN 

Tore] TeSoRrTON Toren [screens oom Pm [oe] sos ool eT i] me Te] «=| KENNECOTT as pee 
io Foren: (tee er alee ia CRT eee ee ee MINERALS FIGURE NO. 1-2 sR 
Rep ence rad SES eee a 3 ges [ig t Wcrt cen Ut RI ER UN nse ere gs Ce |e | aOR S| fe a ee ee eae COMPANY MINE SITE LOCATION 

ee ee ee |) nee Pere ees tal 
2 NS ae ee eee | -- 4 | a Fe |e Sp Sep <= ee sey we oe een RES P| SALT LAKE CTY, UTA 
FSemiien [PR ALTER Toa ON RRC Pee ea Op ce OO Teg | gra we || | [P| MMM ea | a Py sg [gins eg ann | | ONT AT Osc | ve aes CC ae



ub uu a us us us 1 a 

eet. hClUrC ee ° O° oy = = 

--- BES sa ea a  . + yy + eee 
ay \  f | 

Bee ah Se rn Gl 
SJ |e a GF 
i a Hf — | 
Se i 

i f PES a ime 

* + MI + Lil a, CREEPS 22000 0 . ee | mone 
E i Tn a == on in Hi ga 

: iy < (- Be s < os ay 

At 5 cs Ae a il + 41800 5 
‘ D°Gos Li 7 wa |S Y $ J" fem Sopp pe | - ‘ : Lp l Shi e \ es 
se re \ : WZ y/ -y Si) Vg i a AE 

Ww E BR é UY FRY ey 

: so? Lf) Liga : ee 
if ZL, Lp Y Bil alg 
LGA 4 fA YY / i A 

+ ZZ OW Sv At il + 40500 N 

‘ de YE SG SY SOT mt 

, Wf G, op yy 8s 

3 \ Secale © Piece ry 

es 4 (= geyser) | || 
& SESS Se 539500 N 

et oa ! ae __ YANSEN ROAD _. 
“ \ Tae 

1000' SETBACK 

FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES @ ENVIRONMENTAL MANAGEMENT DIVISION MBEAU PROJ 

GREEN BAY, WISCONSIN NYS) r <CONSIN 

NOTES APPROVAL DATE eee ee ee 
a ss es FIGURE NO. 2-1 

a 2s = 
re 

[eececeeesireeCW Nn SOME G00 | JebNe = [DugiNG rev |



37000 E 38000 E 39000 E 40000 E 41000 E 42000 E pete) oye oe 2 e an Ne fe ye : \ \ h a Ul A) HFAX Ss [Deas | \\ £3 9) SA ANY (| IY ae 
\ i $ J Wy a (( | Lg oy \ [ 2) LZ. DOUGHTY. 80 eo = — —— ce \ \ ai (| LAG Ee, Ley Le MOL lemme | SS On ae i f& M 43000 Mm Ne eeTy Le [IA SS] hee’ NN Xe bo F WL RS Oe eal NAC WHS Ki No : LN. 4 
aM ead |) Goh? 2 <b m4 in SQ La - 7 , q i }) antes ie i , S \ rm eH a SSCS (NAAN i WR eB RST, IES OS SAAS ee ree + th XS NES bg ee) IL BO © Le \\ 3 »\ en OR ee ee hee fies PT i v 8 
QE WYN ST) Pr et SG) ‘| N\\ Sea UWE AH GS if (Aaa ASS : : Van 

% NSN | : ae RD IINGS io SS ~\\N () a ps " \ SS NRDC/) (AN | Ace ' : 2000 a Ww UN Sah IE 7: | LZ ¢ S ah ] t me \ OSG CE | 4 tk ee we I i ZAG ea OY q C ‘N \ , Pip v 7 A SSS po Re \ as Hh = a a 
i \\\ Sim Weary Pore hk aoe LYS | Se ty \\ i \ GIS JSS ) (A Vy IR" ap NESS i ‘ / 1 Le I ‘ r es . Gh eo i a \ eo ee Wad ey NS Oe OSE 

EM LE Aer UL SL pA WZ = Se ‘ C AAW ZH / > I Sa) Se ( r ‘ p 6 SQ = Eps ( Le WINS OJ EPRI a UE ; 
SOS ha | te Wy Zs Nesesies Pf ] AG oo ray Aim 3 \\ \\® Ay oN D pt gE Se ey 1 Go ia Gb aie ff 41000 N f 3 oS \ 1 \ f & iS gs ((S (a ei ae ah \C 2 7 a2 : cA a Ore ) Sh ( y WNP ELLEN S\ ATVB OS KU NG ie: BWR) \ NG a { N I, 7 \ Wi @ oe \s Hp LAN OE ii Sear CEC \ My) GUE EA BAL ICN IN ie a i NP 
oP Na S/T IT Ee a Wh SON \ \ \ \ a MSE | | )| NM PNP ) @ ME S \ } i La eS \ Hook r Wy Pisa RN \ " = ZN ae LAN Af ee eo) \ A {/| Qt vis is wt CS y \ 40000 N of oye \ Bf VY! (Oe c~ ie eed i |h { Asa } KC \ EEN SET RE NO \\\ SU ie wo fo ©7 ISSN Sk ay ( / 1777 Lig TE OG aN ) ic i ac aot i 

Z Zoi SRA CUP WLS) al \ ps 
@ : 4 

) MIN \e <.: SMI PSN)? Ae AWS FT \ ie i al VA . WN SR oH We } (QM s¢ J ay CP) ON “RY es i ; Kt eee pale -_ } wie Vr PEST ON, WK ose ey CM OEP EO oS eect ec eeessctenss Te ent ey Oe oe . gi Ne se oe NN Wy \Y = SE ep} i 2 Ap ea ie Clee Zz} ia a 

yi y CAA ype AYR Wt Fpl SG AS \ Gy I ese J aC. BW S \\ \ \) \ an OFFI ra sal it ea a at i LA (GES WS)? ~ \ Wit LA Y Salle ( i NOTES: / Oz OW ) } IC \ ( \\ K\ rn 6 eel RINE Yad anil eas es a € 7 
|. SITE LOCATION: SECTIONS 9, 10, 15 & 16, T34N, R6W, RUSK COUNTY, WISCONSIN. 

> CHESTERFIELD, MSSOURL DATE OF PHOTOGRAPHY. -APRL. 24,1970 COON LEGEND 5 cao aae Tae ES ROADS, TREES AND BUILDINGS WERE UPDATED AS PER AERIAL PHOTOGRAPH ——— N iB sedi Gree lnear vere ‘76s 
DATE OF PHOTOGRAPHY SEPTEMBER M4 IST. MIRESOTA: —— = EXISTING GROUND CONTOUR osu EXISTING TRAIL/GRAVEL SURFACE | Fs 41733..8779 41248. 5930 1151.73 

a Betas eae Ores LEVEL DATUM. (2 _ DEPRESSION > EXISTING FENCE | 0 i 890" | F-4 41293. 8787 | 40025. 563 1148. 43 

« HOGRONETES. CORRELATION 10 STATE PLANE COORDINATES DERIVES AS FOLLOWS: CZ) TREES ANO/OR BRUSH ee F-2 CONTROL. MONUMENT : SCALE F-5 39257.1140 | 38551. 5944 1106, 47 
SITE GRIO COORDINATES STATE PLANE —_____ __ EXISTING PAVED ROADWAY ech ELECTRICAL LINE CONTROL MONUMENT F-| COORDINATES == DYKE FLAMBEAU PROJECT 

Bes meant Boren Fao STATE Pua ana, oS POINT. saa a RO = arate ae camer ES COMPANY oe 2 ff Pt | as te met 5 oe ee ee = es eS nae “ sea Tse ars



45000 E 44000 E 42000 E 43000 E 39000 E 40000 E 41000 E 
| ; 2 a 

37000 E 38000 E 
ka ¥ ee, Ba te 4 Pepe er) a med ff Seek 4 | Ar Ye i me 

oe 3 x a =f ; Hh jon ‘j 2 ) | "i | 1 

; ye py eee tS SANS Seg o Hh fee Aine Gioy PRE og a. / s : a ; eee i / i Srp = 

a A) FPS ee ee eS at Ey, aoe f 2 eee oe Bua Bee cers Seneca teen! a ee 

Sh) hie / i AeA LAS yk 5 oP B30 ge / / pa Pe at DOUGHTY ROAD Doom eo ee ‘ 

Ag) i As | f \ VIG) RN I el Nes lS r 3 ne cl re 
= Wes Z Wat 

a VALE UAE) iG othe te) = 7 Salschorei dane 4/80), Nema Se =e toca if 0 ees waa : + 43000 N 

ca Ree f f AC ee ee ts Sete eee ep ge i cet ey cae Oe he aH + eet eo hye ape ti 

= RR ag Wie Vi Uy bo pe goes bd is rca wea Tata Pa i i + ? fees 2 1QETS, ; p i ee LA hy Va; 

aM Wee phn ape Sek nsesmnente=r / foo ff AG Se ‘ ; , “I \a\ 

5% ‘ SAP rer Pre PF foils) 24a ae / if [se / a i y SA 3 fe 

A Oy CT -F eal { aw “OM. Be gow ee L : ae NG § 
cs ae Wah 

A. MCAD RE 1 PV O77 eens Ry { \ ( } aa lt } Se ; | ¥ j WA SNOUT oe 

~B % ie 4 iv 10 (oigg ts fe ee | Oe, LS Sige bil a 4 18 ee? fort oad hes oae 

JS Kee) OES Ur geil Ce ee RY, A] Mme Sees a ee Py 
2 Noha Mime Meh S EA& a \ = see : t samt ie OS SS m al ee VA ten tr 

woe NO aR a \ Ses ed mE ; ; oo Zz ' 7 WW ey i AN t ea 
ae ds SA 1 Sak Vy Ve “aw = sant Janae) Sette, 4 | i deme TY At 

ge i AYA + corn 

eS *; A \ \ 1 NAB! 1888 Sra A er Of ag c= t 
{oer A WAAAY - 

ee aN t i Sal LU A cess J te re FP 
1 j Re “ 

we \, L\ hy ROSEN He come Bet Me oy! Saacos fo ® Gynig eS aig ‘ & 
pL } LV 

Se. » MAA USD ECRSTR SS 955 Qo ee mV ee sks ¢ a : cl An a 

eS Bs We Sade (Oe YG S/ Be ere Fe VA apes Kk | ao xl oy We 
= cee WOW 7a) ose, oe Se eo a B40 ay (eee at Zo 31 ef See Ge 
ow NA ER or BY eort) | * es ey | a yas TYPE | stgexPne aa toe aoe a grote NE # { 42000 

2 er el VCs ee MO bee 6 a A tee Poy ‘ : [Ane : ar oe A ee = 

egg) i n WE VBE A So fe aeons me ae ; ie fi eee. 1 / Pe Be ie a 

DE FTA Whe ASIA if ees Ct a i ) 4 Ae { Oe pe gprs: ay ER pec 

AAS SUNG m\ + 4 a e ens uke mal | 9 By fs f ie Stn | pee irs AM oe Re ol 
ae pee) “VC ‘ \ \ STR ae oe + p aS s aa ee Ne Sas pes is : Bi Ne ee i ae u Ve Pee 

CaS CSAS WB Sees 4 pi’ a eras (on XUif Lh : at i Se J os ce tee VA) ose 

OO ee | (COR AS, i * < Sse i JU . So 4 Ay RELA / 

ee TY SARS aie Fale 2 towne” HO Fel TRS \teeson | a one eo , Be! ol Pty Pas) ae 

ee Ah SOgbs Goons Aaa! Ls eee WO A AR Nace | : Le Ney fee pags = All Ce i 
[PELE a HWY ee i uae Wes ya QA ghBOns / go ii Me ns 4 ; ! Pe ( oun foe oh 7 a 

(Soon. | Wet OO Ss oe ast Che: © Beggs f ose8 WS ath pot TR he ee 

1 oo Newmont! a NON CE ee ee in ae id =I008S Pd fea PoC Pp a Ae a 

2 eS i WA INA peed Ne] 4 BQ B-we-3) ) \ j z ' ye eee A.) | ie se “ YIN ee 

ee ee. % \i \ Be Wits eee if x wy gee 7 wine welteo. 7 \ Nae pene < ea | vO AMA OY aN ANE. Ae 

Seek oo SW Na ES fin aie \ fe eee. i“ é \ a : o Te ee oF oO UN ANB 

C= My Pes OS Weg Resear ty. BA i on : Bae ¥ s = iy £ 4 ne 4 | od pe 4. f } oS ee Ss 

Oe = Wee y ee \ ee hee 4 t ae _ \ a nee ul PA . EAS 2\F 41000. N 

2) ae ay 2 CO 2 WW Ween 4 BRD, f \ ostp§-29 ie gle gh RD fee ay ee ale | Ap | Hof \ Wee NN Ee Yeas veh AP 

ee, S OW VAS. eA Bie Oa seo Be uae : Pee yes ‘ { ee Lod WE Le (EP ne | MN 

(* \axn Ea | Wigt, S oe, Bea --a-t / \ \ —— i) SSS 78 Pe 

a or AD : AY VE Ee +7 OF i Spy : ? . i a Pe \ ot i hg (C4 Ye ec ae 

A me od ee, 4 NE 4 e Nese at ¢ PIT ot 7 foe j i ia i SAL Wary fF} 

a Sie 4 \ ‘ 1 Si As gwesere > fe stpeeiGar dye o> Ae es eb sR | bs 7 eet fl { ) I St gt Ap Oo ak \ “3, Nero 

ay RR a We aaa jhe 8a! st-9-66 st #55 ' f ‘ i fx Lew SSS (OA 6 AANA, 

wR RN A ale? Le SUE | A / ~ Legs Th ! Gee \ Ai / ou / \ AMEE nS ie ie) 1 HY eh ae 

ee See US eS 1 SNS yk 1004S, - oda esse Ae Bewe-a47” i 4s \, 1 chu c ao ey | aS a \ Wig Cae SANG ois) NOT) a 

Zoo Ney pata fA lyse) RPh mene Td ah Co ee IO 22) 
ee i yD CC =] e % % rs) } \ a. a siege GRse oo yey ZA 9 My 2: | ay Rees ‘ i Fa fee page ea thape a ) 11th Ny oe eee Goo ( sy - 

os PN ; he. A Ee eS Stal } 4 Sees bs / : fon SpE eek =") “ fc - geRST 5 I ¢ yr Ze Swe is ne pa H 4 x 

‘ La & ( ae I \ a Lt tons: wage ight eS ee A) F ° 2 MAG 
| : Ra i 7 RET a co A \ \ ‘\. } 

(Biaa0/ 2 LoS e % ‘, ig “Le SEEPS SS co : wane B gePas3, af Ag G53 5 i Mw-I005S \ al 5 ay a INES = \\ (2) dg) ALA 

pT fT eC ‘ A hy §T-$- - - ¢ A ZF ¢ j nl \ : ene : \ be Cy at Ve SE) \ Yet 

int £S779-5, . A pie Foe as Zp Ze TYPE STOCKPILE 1 ; ; : \ \ i NRE AN, ol ois een 

& BL aN _ yn Oy \ tied 77 See a j OW-GS g BSPT i , oe ee | We As | > ‘ ZO“ \ 4p, 40000 N 

os mS fo ee, x S Mek ae ‘ Pe J Sf rt 
io B-RS6 eee tu i) Ve a. Ta ae 

gO pe Ce 7 2 S 4 de Sora ® be ils g7" jst-ae-/ tees betes) a | i 4 sn fo car | / Wee, Li rie hos : oe 4 \¥ 
ON Ay is Screg bee eed tte SER | aes : | \ ee (¢ J WAAC eS OAS 

ap SL PVA OS i CR SERS iad Se 3 s ; / ee ie eo 4 les eh ‘ if AWS 
DT}. > KY) VA 7 Ss te, WOE, ® apr ht Ait £ os-38 me S1-9-305 ST-9-13 sT-3-31 \ eeu ere A } et el Al | | Seg EI %o Ve AP 

age , = ae SK he ~*~ ee ut ie no | ‘i 
+ Pr Pca ve wt i A oe ee fp See ne ze ‘ e Ff Whe 

See ODS CPi ges Ue Si Rage? ots? gy NV 51-9-328 B55 o81-9-34  pz-sps} Chiu a Gee Ss Ori (OSE OE EW 

enc Fee he SS ~ B=“ @ oW-39 - oe 8 e ®& ep dife : ) S PNA FUE PN Sf (Ge, ie 

iO rT CONG Ae *. “MNIB8R io ww-i Pity Bea 2 TPB eae ah og BSA 3 ae a ee ies aC |) ee ie PW SEK 

So Ss A 7 De oe Ss. ae aN ie tit BBle @st-9-10 east gray, Beas? ee © LN ki | . a ih SOC Wo “fet Fate 

5 ee é BH eee ae ‘i eet 4 ‘ y i J 2 shyt a Hi od = pe 3 its, Pa gy Se EI Lf Se 

a rok” f nfs = ah e & : AAA ORL Las S1>9°40 $T-9-41 fi ( a. ¢ _ i Cd Ab iu ef? | ce igs e os 

; ; i 4 * ae Me ee Vii pos | ceeanr lO p ( ee 4 AE ft = 2 —beedk ieee gs po 

Be JS oe LY! PL SN BN SS oe ere! ot Ei CE ge wor c ee SANSEN ROAD | Speen SS oe eT 4 

Hie, we a ; ig, = CA eS 7 Se. A Mi a ae ea Wer tees ie Be oie ee cosy Sta: — + oe f = Vege eat “ a, Lf ae 
(ee iOS + | ta, ae es cS Seige Sag lige teeta nia ES tir ~ irtiogac au yea fea AS ae A Nae eS + . 39000 N 

L558 EG icine a a y By Lele @ - foe @ pF 088 , ae . rt i a PN Fe os nas, y eee 7 

Np LiL Gates 727 7 SS, ys Bt ae e hes a J | se ear oe ; 

oP) > POAC LIK / eK: s VIS. ao On ie ees i nl PaO re \ : oe oe a Ma 

CFs CPE OR A J ee fi i ; ate EY y : - : 
fiom es, Tae OS ( : fern § AES Regt sy , bie WANE \ Pe eo Tl ee Cen Mies 

2” AE? Nae Nesta el TS A VO Be ec i) TBO et Wa Se 8 \ y See i e. VE fe LAE De : y we 1 880 yes ; WISCONSIN LEGEND | SITE LOCATION: SECTIONS 9, 10, 15 & 16, T34N, R6W, RUSK COUNTY, I. 

300° 600’ 

2. TOPOGRAPHIC BASE MAP PREPARED FROM AERIAL SURVEY BY, SURDEX CORPORATION, cane ns alee a ee ina MUMeER N 
: | 

ROADS, TREES, AND BUILDINGS, WERE UPDATED AS PER AERIAL PHOTOGRAPH Ete CHEOI RGRAY eo sadeae a | 
mE 

1D CORPORATON, . . 
0 NUMBI DATE OF PHOTOGRAPHY SEPTEMBER 14,1967. EVO CURRIES ER supaze TOCATION. AN 

3 EGHTOUR TERVAL TWO FEET: ST ATM TREES ANO/OR BRUSH © 8756229 EOtARON AND NUMBER e |. HORIZONTAL DATUM BASED ON PROJECT SITE GRIO SYSTEM. SITE GRID 2 ‘ Eee 
a 

* Bono eae 9 SAE See eee pconTROL MONUMENT BB Wiss UChr EW ano noweer OTH (& “VAN DYKE FLAMBEAU PROJECT Sa 

SITE GRID COORDINATES 
+. 

i 
CONTROL MONUMENT F-I cheers 4 MW-I004 GROUNDWATER Non Canc WELL 

| REAP CNE Meee REAVER OW ULR ade: CML EMENT [RIVICIDE LADYSMITH, WISCONSIN [DRAWING NO. REV. | 

‘eee £ 1,713,816. 1209 E ee shir Re cieene ee ee | 

: +713, 516. 

[are _| 
= 

LAR ROTATION FROM STATE PLANE BEARINGS TO SITE GRID 
an 

- a a MINERALS FIGURE NO. 2-3 

BEARINGS Ie 369-1523" RIGHT. WITH CONTROL POINT F-1 AS. THE BASE ei Poa. Tone [revenge Foes Pee Te on, Tone [eens a Tans] eee COMPANY Src TGENCRAER EET: DVSION DR 
eee ee ioe [ipOaTED Te ia | wo | ere ea a nee acetal EE EEE oe owe) see 55 WERA. SOUME CONDITIONS, AND BORING AND —— 

=e 4 ay 
Peer | a SALT LANE CITY, UTAH 

E BAR SCALE 
i é acs ged [ff ff ff fee ft pay [SWELL LOCATIONS _| SCA | SE LE —— (eS RRC NE TST (I Ea [ati



Tees a) ar) nie 9] gordi Pa SS) WiSbs8! |Peseneod shy !s 3 Se SR GH ee PY ee | ae | te ee A DYS “a Eee Aan S83) 3t3 Dee eh 50 Weenie [| BL” ete base ee wi pe a8a:| Gee Berta | SiS 38s 
Rosmussen [Per en | S Be U8 eo) EEPSS BRNO ogee ee AB b a (trmmers Xp Ne 

i p nant [ose SMB [5 x 2 o as fie f : 
& mo oe Piet aed ino ese | ri saree Esa f Reed < E Voseph W. i 3 HCY 

BS; ccnts| y SS ores) it || RS é ce VE 7 Apt OSS Pre Seehl| s eeaes Ble $x we, jeter | de Grant | fe” | BE, PAs see js yg Eble MeraseX Erna =a DE | wnat fe UE teha Leno a ROA ee seo Bid $ Y $39 James A |i ire a (ove [6 Bra tnce pation he} Ty aon E ne 
oan eet fled wee | se Lee ERA ee 

2 canal SHR ean | =a Fans) NaN) et] eee ig al 200 | ara 
R 3s Ferro S e SP ties, ok ae Yonaen WK 8 SS eS Sl eee cy) . : AP MRS a |, Y. LS A tah - = or. = y = : 

= ee (sie we| Bema zeccer7 [eer \\ 8) RASAEAL RNY ASSN P , ee wo Pata eat igs, °F (aes Weagaeritiod SSSR ds bate 21 a acene 7 RTE Eee], | aces « Baad Kh Beco. ENS NN SSS Perersisioa,|* wallace Faro Bigetiie « late |feeaitoe ack ¢.¢ Bite Vrr2 NG CO. NANSSAT SS Ile ver = Saree (rahe mend Cre mary Ray KBs ORAL AL KM SS SS SIENNNSS NTS (ee | oueowmun 90 |965: 7o a PRR RRL SS SSS NAN NEANSS go] Loyd és 

ees ches (ee age NORA SIN] EE ae a Be feral of a RB | oo oo 7 SPF ee ‘S ex ] Seta bn} K a 
Bee | aE AY \NFLAMBEAW YANN . D sll oscBerne 4h ecite Wendel/ E.|| Henson, ; 

Kena ase 7G32 SN NNNEU MINING CO. NN FS) Hache fer |-awaner | ¢£inorag|| val s BH ag Sale SYS ASN NSAP ANNAN is 2, be ae ise 4 oe eget se g : : h flare Daa RyY Leonard v| Hurley 3 Sr bell pew J SABES AN SSS SSE TR Re Meryl? 3A Se aH I. is  eaaschN Ne INS PSSASNY oA» am Be De / SE SK827 Ney oxo arnvont| _"O | 
pon B ORO NNN)! RGR i Rerev TR Er POT Ft ESARER)  — eegaidre BERENS SSA SS SSN err on ern aoe ee Racked Vi Flackey x ‘i \ fq Park. : R A es 

bi f — cS EO : TE Helen 3|| Dagovan, RRR ZZ Sl PROJECT AREA 3z pece 3: 
Hy Pee es peat PaaS Pees seucreae DS oe ee tf lbs ke) SABA | = eo as 

7 2: J h i ° ‘ N NS MS 4 iS I~ / th o VINE! Viacent F| \ 
eA Ode fos WW ees RASS SAS Nec cad o By BB) 54 7 <. bs ag | Rigen c? she tote 3 Le ead DE ERLE SNS MRO” 1 pee Pas : g ; Sane ames Z fh eran mY se IN SO SNISNNNAANAAA\ Fs ay I Susan 2 David a* NN 2RRNS SRR 85 | nase gf coger hash bo SS SX\NAN DYN . oe s g ——1 19 yl a ‘Sy SLAW ISSAR A TE AA Berl] & esl ae ears s, aN YQ Poa c ft é ay karha| retest | we ba rcwie 2] BEES SREY "Aes |g S| SB : Sr ye coop Meee Thee se s ¥ Mostoe or = forge | WER Panmerson| BS Ema rectgo [anf aeekets| ~ | “A oY Bes Tee c youer Pe A } seo Hanson\| Parker er brerere 4 40 2 3 ARK, 60 4arsoa 
=a ele saa] Said p xuthary SZ $ | Edward Ts) F 0 eS Piloe Meng Bitiene J. 

4 ee RetERShAW x [Bilal << S5" [arcing pesntha ag coe ie Ginsier me eee allie So WSS * rz Robbe a 2s AIEEE 
Sse worker 83 Poremses | (Beon|? [mona ecsf 2? | Setty fants [Frankia a a ace le re as 140 Du fe Ses oe i 7108, . tenga s a M86 

30 Girma Peper Oo Glenn u- “7 ee “¢Rhoda \ 92 
fice | SO; Marilyn Miles 60 Fey Thomas E Carolyn al] 2 40 toll > Frank eee tes a RS 1 Kathleen Baer .N +0 a ec" 2 

Stanger 9 || Meche. 120° [Graber ese Rigel ER Th vd tome ol Boniface ¢ \X 
ose |} * Katherine 8 oe pee g 4 eo eri, UE er amerose, 3 SQ] taa“a Polak. 

aene_}) 40 foyer tg : peen Hameo. a, 3 
= [= - micnae rary Rs oo gt joe M9] Helen 

sb ly 8s] Sg xy wanta. “ | 3 | Doren te east 120 off |S Bay | Polak [1 
BBA [FX [ek "|ss8al enterprises, inc. (27) Talbot [Gack os egy wo [hmerAt BUR UB) es [age SS et WN] Pe ee & Q = gO» 
we $ 32 y 8 O 2: Se ~e 53 yess JS, 200 [Pacreeerer Lay |“s4] paecee | 

ww Bp Cree “10 Virginia Deo OPH) ee 33 oS Se esl 3 [Zaurence Winans, feats D1] Udayamutthy bese PS [@ca0/|Davrylondby gu ¥ leeneen y Willan v.,0r. | EICaner Z cae §3 Twp | State BY 5 pean § 4| mnsocky (Le) gzer| eo ees ee ee ok 

; EEGEND NOTES! 
PROJECT AREA INCLUDES A 36 FOOT 

aS WIDE CORRIDOR ALONG RAILROAD 

SSS FLAMBEAU PROPERTIES SPURLINE EAST OF STH 27. 
x 

BASE MAP PREPARED FROM LAND 
ATLAS AND PLAT BOOK RUSK COUNTY, 

ee WISCONSIN. 
ee ClEY- “OF LADYSMITH 

FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES & ENVIRONMENTAL MANAGEMENT DIVISION AMBEAU PRO 

GREEN BAY, WISCONSIN “ 

NOTES APPROVAL DATE FIGURE NO. 2-4 
fiers Sr DESTONEDEBY leer ; 
Soo DHS 5/89 PROPERTY OWNERSHIP 
eee eeemeen ESeY MJO 
[err PAPROVEDIBY, es) 

CAD No. SCALE NONE [JobNo [Dwg No rev



= “gs ° : lea’ i ie Te “ Se N 

: , ©) PTT YT fateteded TL wt OT ae AE ee, 
|, Tele 2D [ee aa cee] THT | RD, 
fom PL pee Pe Ff 

omant fA ie fa 
moe Toke \ WAP ath 

tet | ly eT Gh ad 7 SP 
3 4 eh i i a: 

| 3 Lee me 7 f|._— 
‘ ———— So a" 

adysmith ot a = a Sawage Disposgio” ‘|: 

Be Ze | ET = So - 2 a >| es 

<<" = aan rave! =e zt 7 sat ed ee = 

‘tb PROJECT AREA 

W, ant 
: é fo 10 | es L.. 

A-| es J * 

V/> ee es H 
x vig S7 at 
x | a7 f | “= 

v 7 : 

of @ e& .| 
1140 ~~ ea a -— 1155 7 Lives 

< 17 + Fem 1147 w \ 

‘ = “| CONDITIONAL LAND USE 
Ne a Rol PERMIT BOUNDARY toe 

oa ms © 
x Py ™ KO) 

’ - —} l14 
ss 16 of °2 2 s “I \v767 

i | 
F=| = 

A-| N l 

134 © oy % 1146 we 

ae ownhalr [1/47 \ NOTE: RR SPUR RIGHT OF WAY 
LEGEND 1S ZONED I-I 

E25 City OF LADYSMITH C-| COMMERCIAL W-| RESOURCE CONSERVATION 
R-] SINGLE FAMILY RESIDENTIAL I—| INDUSTRIAL MF MULTI-FAMILY RESIDENTIAL 
A-| AGRICULTURAL F-| FORESTRY P PUBLIC & CONSERVANCY 

FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES & ENVIRONMENTAL MANAGEMENT DIVISION MBE AU PRO 

OTES APPROVAL nee = 
FIGURE NO. 2-5 

eerie = Se Uh CORA INS P18 ZONING MAP 
eens CHECREDIBYS. KA” 1137689) 

fies co ARRON Yes ee 
eee ee



37000 E 38000 E 39000 E 40000 £ 4I000E 42000 E 43000 E 44000 £ 45000 E 46000 E 47000 E 48000 E 
Ry S-0F rl (el TESS 

[R7 Le wa 
ra | ot 

Dec Tp cp oF Oe 3 (5 y RtY 46000 N } 
Gy i oF $I oS Lh wi RA 1 | [wa — Cl p 
ne a / et \ oF ay | 

y) UL = wi ‘| e 
w Fg Sa Fh Paes F pl eae eal Sy fe 45000 N 

& a a ——— ae 
ws OF : a a dD By nana linen ae 

i wee Ate eS Lo NA “ £ of } re iy | + ‘| ey a | 44000 N 

7 F M FR ie R | Vd . eg U 
[n7 (hwd = of Wola or | 

4) € ae Ma BERRY, LANE i OF ie ¥ 1 OF 4 = pe rOa - PA amo | 
ease eee eee a : ap easy ae TN, ee \ i “ ai oe: an | Vee O\\t oo +.p FF 43000 N 

5 Fy oF ee [oa OF ' SY QQ = i LAND USE STUDY AREA 
g OF \ & }| OF z oH) 7 ACREAGE TOTALS a mee 8 oa pe ww Sor ACREAGE TOTALS 

ix t i W3 St eae \ RF 4 Wee ze a af EY) Le a 42000 N AND USE CLASSIFICATION "ACRES | 

F \ r : : Cows de f Ca e) ¢ Th A AGRICULTURE. 754.3 
ceeamaarees ual dB, OF) ‘ rl fe ie =. : v4) a F| UPLAND MIXED FOREST 924.8 
CS “ Gl bev | rele Be a <7 OF PASTURE / OLD FIELD / MEADOW ————————585.3 
(S \  \ ea ee .. of F [OES A a F R RESIDENTIAL / DISTURBED ———————————— 183. 1 

5 \ OC 7 . Sy ft > S + + 41000 N W WELLANCS eee 
PROPOSED MINING SITE \e7> \ \ nae te | \ EL ws wi NORTHERN WET MESIC FOREST ——————— 34.1 

\ J fo glne w3 $< S W2 RIVERINE FLOODPLAIN MEADOW —————— 59.4 
F \ WV + =I B\ = W3 ALDER THICKET; B06. ———————————336. 7 

\ gg? ' 2 F \ 5 OF \ FE 2, OF eae @ \2 W4 NORTHERN SEDGE MEADOW, ALDER THICKETT— 93.1 
‘sd tg PAE i + fe ‘ee A Cc + 40000 N SA 
SONG of ) fe : sc W6 NORTHERN SEDGE MEADOW ————————-_ 21.8 
Pe — SS w3 ta) REC RECREAQIONG el 2 ON fice al a [2 y~\\For Ba agp — oUASI PUBLIC ———————- 37.4 

OF x \ ‘3 Ife “Be Jor | yANSEN ROAD Nd aged moa Var IND INDUSTRIAL. ————————- 25,7 
+. ao Yh ww) rot AA Ri Rte La] 4 39000 N N GRAVEL PIT ——————————— 59.5 

: conn R Za] OF \\ 5 TRANSPORTATION (HWY’S,ROADS,RR) ——————._ 62.8 
F yO CANWA A * Re FLAMBEAU RIVER 169.8 :  \ | ASS ss ‘os ———— ai 

} alee ' my we) H 38000 N 
a) GST * a) \ f 
bea : s OF ’ 

| ) wW3 R Norm SS 

a +// / | + ; ~ 37000 N 

yy ‘ \ NOTES: 
i ry 5 A \ 1. SITE LOCATION: SECTIONS 9, 10, 5 & 16, T34N, R6W, RUSK COUNTY, WISCONSIN. 

if / ir] ‘ & a XY 2. HORIZONTAL DATUM BASED ON PROJECT SITE GRID SYSTEM. SITE GRID 
Lr ( &f COORDINATES CORRELATION TO STATE PLANE COORDINATES DERIVED AS FOLLOWS: 

way ay ; a + + {M4 ft 36000 N SITE GRID COORDINATES STATE PLANE 
F We OF t A CONTROL MONUMENT F-i COORDINATES 

WO, 7 A | 40008 N = 587, 357. 8087 N 
‘ 40008 E = 1, 713, 516.1229 E 

Ss w2 Me XY THE ANGULAR ROTATION FROM STATE PLANE BEARINGS TO SITE GRID 
p BEARINGS IS 359°-13’-23' RIGHT WITH CONTROL POINT F-I AS THE BASE POINT. 

4 W4 ale LH ale ! ate =e +t | sonra 35000 N 

} A 

w4 A oe i A OF 

——i) +t GA + NP er tL lsc ' 2 - tH 

i APROXIMATE PROPERTY LINE ¢ 800’ 1600’ 

SCALE 

MICROFILM OB 

FORTE “er. VARIN DIK E FLAMBEAU PROJECT t , 
GEOSCIENCES A ENVIRCNMENTAL MANAGEWENT DIVISION LADYSMITH, WISCONSIN mae (oe 

GREEN BAY, WISCONSIN DRAWING NO. | REV. 

[owen] —<estRTON SYS owen. [CCRT SSM OME] SCN SSSCSCSC*d ow | oe] EVENS [wlospestar] | | on | | oy | ove | Recon Serene 83 
2 SU Bie 2 AR Ona ee 2/89 | UPDATED SITE PLAN m0 PaO ER ves ae) PANT. EICUSE NCE: coe ee 
z Sey) pa } i eat al am | se {os _| Ce PROJECT AREA LAND USE re ma 
os Se San BES a 2 ENR MOR, KD [eves | (55 WNERAL SQUARE a ee 
2 ie ieee | Peer] pave can i pene aes ee a SALT LAKE CITY, UTAM WITH PROPERTY BOUNDARIES =f 

a UE ann fae lea feelers [ies [era] pore een eee [ret om AND MINE SITE DELINEATED | SCE [SEE BAR SCALE



is AL Ce 
RS f. ol eee = ELA 

| a } 1& iG
 ——— / ee a Aes @ iste ae 

a ie s Saieeacca®) F ii CY) (Xi eee 
| 

G No - (4 4 ig ASE | ( ip i = ps Fs 
ao 

OS ee A \ 

| Si Ly 
se FI 

SLA a ee re | v 
Sb 

G Sy ff KG SANE 
‘i HSE aS 

| 
tee |S 

cay MB SS Z| oe eer 
| . ‘ 

J <e! Se) Hl ( IGR« Oo LAS be | ee y | aso stoaee w 
oe. i | \ 

yO) SO ~ RE maa ara. 
5 " 

FAD thd | 
ws Og Hl Ceo a 

| 

i ‘ 
. \ 

LOE II | NCE Se omen 
| AEN 

on = LN 

LP o SBR 
VE j NR] ] —_* 

| 

| 
j ZZ 

\\ 

J UES RY SLE KS \) LK - | Bie TY 

EERE Gp ra Lace gar LL NY 
oN SNNCONS 

SS ACS Ly bY, YA. 
||.) (| 

| 
| ( [a ee oe 

pte I 

ot NG Gyr || 5 LN Sy C 
’ \ ACC A J j tf Z Sri ea iI _ 

| 
i 

; 

NPV \S/ WO Mca a mAs ata [OE HH ° a 

Wil 277 sen Se art 
\) CEE LLY fp |} upp | PCL ISS j 

a NF ZZ 3 £2 q Z YE 
Z oe J) 

Ly i i = 
ee | | Re || x | i a 

ue 

SLE Gf gs vl | Lf gee TZ WS Ci 

GY Yj Wf SIRS POT Oe ys 

nG Gf WOM\ IT nA cee SSUES - 

or AY IME | || SRT 
i 

( bie Al oa 
| Se 

eee 
\ il y= 2 

ANG G74 iC NR 
| Dy 

hk Le rn iS Louk a 

PIKE, Yer 
ditt IF SI oe WAVES 

VS Ni ( V4), L en x Y 

1 | ij 
? | 

| \ 
cou | 

Osi Ngee ao P) y oy) 

ae Vet fei ee HS IK CURIS CAE aN 

i oH SE 
KC |S Nie: 

Yn | YN b Se eS ee 
BaP £ | HL WORSE 

\ » LN a NSS ois eat Go ies a STC ROUEN. | a |Ie\/ SEA 

& YY DISCHARGE LINE ARS 
SN a su A & 1 es decd \. gee piel \ OK 

| 
| 

aes foo 

ae fae a ee 
ME oe | ek 

ee eee sa ee 
torent, Wiszonsit 

———— ee 
Ey 

eee ee 
a 

[sae [= 20 |



Sie . * tess > iat "4 HWE f wre ; = N 

(poe oe 
aa. pa ee) 1: 

| “| GRANT / \E-- FiiES * 
eagestt at ese | cy 

a oe \ Md Letom? [38 » Ka Fy ete | ae Se 
it i ae (Aap Mi Secarie 7) 7 Ci kei | OD a 

‘i i | CP Cotese Come Si =] / [\deneresl ave ge ae ¥ 

* Ss =< . . is . ee "" 

|... 3 == s a > ase igs Dispose : ; 

j GE -Y. * —_ ee a liys 
eee Cie eee . 7 

— i a : ° ri — Sh A ae. —— ~ 
\- 7, | APROUECT AREA : | 

Pr ‘ ec 

4 LA : 10' | cee MIISB val LL 

Ve | ) , 
\ : vt ‘| 
“ a “oy Ir: ff cs 

i RA } i 

uso N oe Aq Gg lies : 1169 
: <r as 7738 = 
x | a : 

. =| ! 2 
x 

= 

: ‘, = : © 
\ x ~N 
ae : | ogee 

a ie 2 15 \ russ 1196 i 
= 4420 0 fe 5 | 

am | 

SS \ 

SI . | -| 
SS | ‘ 

. oe 

Renee. Bn Townneit |//43 \ 2a yerse i 

PROJECT AREA INCLUDES A 36 FOOT WIDE CORRIDOR 
ALONG RAILROAD SPURLINE EAST OF STH 27. 

BASE MAP PREPARED FROM U.$.G.S MAPS 7.5 MINUTE 
SERIES, LADYSMITH AND THORNAPPLE Wi. QUADRANGLES 

FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES @ ENVIRONMENTAL MANAGEMENT DIVISION | AMBEAU PROJ 

GREEN BAY, WISCONSIN ADYSM rH CONS 

NOTES APPROVAL DATE 

[tps eneD BY FIGURE NO. 4-2 
SS ere ee ees 

|} Teena 7 ss 57 PROJECT AREA LOCATION 

| femnpeereeat  PARPRONED DY | 
ee



Sa : ° - ig’ : Se o N 

: ne ons % ee 

fo poe fo CA ae) eae 
. pe . 

i . AR D Gitar vite — AR LBs i 2 
intitape neh — Bere pr ee . iF. 

| Be =~ : 

fences] | MA A \Pai ot fa RR, 
ee Pt. DAG ; a" see’ # Ls AG Ut pentane _._jDEPT_| Jexboe |p bd 5 coe 

Le} Lo. g]sMace Iu. 243 | f lx my IN 2 
"he } } TRACTS SENARIO i |: sap) ~ form: 

» | Ll peace COLLEGE gl 14 Are . 2 
OMT Rag tecte a ar ae | | WRacts”\; SENARIO |Q™ Setar. Come .. 1 fe penaees t ave = TRACTS” \: 

& | COLLEGE. : : ‘ee 4" 

! Bdysmith | 47.78 ee uM uae: « Sewage Dispose Pee Geko) Gl 
5 —_—— ISMALL |, > : *|- 

4 Z TRACTS *: ee eae 

= EA, QQOTTE i4é ‘ SR en ee ae | ET oe 

N ANNAN NSS ey? SERS EN SN ASSN T Tee Law ee 4 (EBLEONT, PO 
a LSSSSNSNSNNNN] a SSMMQQMQI’YS ee en . 
eae NANA SANA NSA NNN PLRAND SSS SERS SSS SS \ tages soa 1 i 

aoe SSSESSSSSSSNS ASST iy oheactallas NN ANANANANANNARAN \ Se: eet See oe 

SSSA Eat! SSS NB 
See Bl ACKBERRY NO CANE™ SYSSAZNAXN SN eats ae foe Z 

Wa” Parry > NAN NAN SAA EAS SRA NSS AN ANS: 5 - 
a > * a ro RRR HSAPROUE CTSARER SS 

i NNANANANN NAA AINA NSA SS MILLER 

AXON PIS \ NNN AN ANAS NN EN ANNAN ANAS SS AS 39.65 ad 
24.4 DSF N NNN ANNAN SSNS ESS SS ENA NNSA NSS SY t 

ee o POXAT SNS SNSNSNSSN SY SSSY NNAANANSN SN ns 158 (ee 
AXAAANN - ANNAN ANN NAA NARA AAN SANA , 
NSASANS HSSSNSSNSSNSSNSSFSSMONPSS NINN * 
RE, BESS SSS SSSA SD NN: NANNNSNANAN 

RASANNNSN HS\ FLAMBEAU MINING COMPANY 
AANNNoA HNANSSNSSSANS SSR SSNS NODS NNN NS ' : 

A INNNSANAAN (GR SIN NNANAN SSN QS SISSSVVN NNANNAN : 
\IANNNANAAS Bo NNN NN SSRN YS SSSSSANSSSSS SY TT 

QV [SSSSASSNSSA A I NCAA AN NS QA NAS RA NSANANSNSNSNS AS Ie. 
NSSNS SASS SC? HX AN AANAN SANNA AN FANNNNAAIAN SNS SNS . 

ANSSSSASSANE INNS NNAN A SQN N SNS NSANASSHASN SS SS : 
NA NNANANAANS ISS SRk Pesos INANAAAATANANSSY  SIVERLING . 
SSS SSS SSA NEX PASI Nad N SRN SSNS SANNA SS SANN SSS 193 ; J 

1s PSSNESAGRYYOOPR REE TANSEN_ BROAD FoR TTS PSIINNS a 
AAAINAN SA NAN RANNANANA SYREN AAAS SSSI SN 1187 sa 1163 : 

ass | GROAN 8 _ 
i a 4% . : = 7 

AX BSSLSIOAELAN AVA NNN NNN SMALL | ALEX— ' HAMILTON STERN | 
SSIS SS ASSN SSS SSNS YN SSS NAA SSN TRACTS. ANDER ma ae ! 
NAAN AANA ANAN NAAN SRRINAANAANANSD 1 ‘ Ss 

SN AIKEN AANA AAAA NANA NAAT SRA ANNAN 40 78 x 

SN ANRNAN ANNA NNN ANN ANA] tH SSNS NSNSNS e pe ee re ee ©) 

BSS NNNNNSSNN SSNS] SRSSSNS SSSA J. SIEG DIEDRICH \/7 i 
SAAN NNSANSAANNANSSN . NSAN e . 42 A K@) 

SNANAAAN AAA AAA SAAS ASSS NAAR NXE od, : a GLEASON . 
SY SANS ANS NNANSANSY NSN NANNY Saas PARKER on ce ne 

SSS SYS ; | \“ 
NAS “ 
AN SSS NAANNAAY SAE = 90)40 <a 19 iiss Lies Se ee 
NN ARAN NAN NANA ANG SR SSSA SSS ELE Fe < ' Tre? 

NAN NANN ANNA NNSAASS YSN MINCOFF 
ESSANSASANNSD NARS ANAANNSAS AT W. SIEG . 

Se : - 
N ~ > N ‘ ANN 

NXAKN SINAAI INI QIN LLL H. PARKER (a ‘ 
XANKAAN - EASNN SAN SNVY.:"” = BATTER-'! = 

ASNBSASSSS FLAMBEAU SSSSSSSSSSSOSN f= - 
ASA NNN ASA NNO AES MAN 

NNARARASN SSAA AN | MINING NAN ANSN] = 75 KUNKEL | * 
ANABANNASASSSSSSNSSSSSSS COMPANYS SIE | ERDMAN 34.7 
NAS ISNAAAANANSANANAANSANS vox a0 eee 
ANAPSNNN gy NNANN SAS AAS SPS NSS SSNS ALON ‘ t rom, Om as 
SNAP NARI NN AAA AAAS SSANS SSS % a a arse 

SAANAAAAANANANAAANAS BSA ABA NS Womens SN se i 

NOTES: LEGEND 
PROJECT AREA INCLUDES A 36 FOOT WIDE CORRIDOR 
ALONG RAILROAD SPURLINE EAST OF STH 27. RSs FLAMBEAU PROPERTIES 

BASE MAP PREPARED FROM U.S.G.5 MAPS 7.5 MINUTE Ee) CITY OF LADYSMITH 
SERIES, LADYSMITH AND THORNAPPLE Wi, QUADRANGLES 

FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 

GEOSCIENCES @ ENVIRONMENTAL MANAGEMENT DIVISION IMBEAU PRO 
GREEN BAY, WISCONSIN NYSMTT 9 

4 HISCONS 
NOTES APPROVAL. DATE : : 2 

;—____LDESI&> BY esceeet| FIGURE NO. 4-3 
ee eae I Sue 
a ae [3/89 SS eee 
[eens APOROVED BY. fea 
ed



a ee ee ee 
EARLY EARLY meee emion cules oor. |. nov. [inet Ma ee] a mm] av | Se femnne NB eee | |e OW ees | eee) 

ACTIVITY START FINISH 

eee 
PERMITS 3AUG90 _ 2AUG90_—d) 

ee eee 
ENGINEERING GAUGGO:) AMARG( ot | 

See ie = =—s§s eae 
BID/CONTRACT DOCUMENTS 4FEB94 — 29MAR94 [ae eee] 

Pee ea & GRUBBING CONTRACTOR BEGIN 

CLEARING & GRUBBING 4APR94 — 14JUN94 (2 Sia ete poems 

ee excretion 
EARTHWORK/EXCAVATION BAPR91 49JUN94 {cc aa] 

a ee err eee PIPING LINER CONTRACTOR BEGIN 

LINING/UNDERGROUND PIPING 25APR94 — 15JUL94 : [cae Ee oe] 

ee ercanr gotieteucTaoN pe ee ee 
BUILDING/PLANT CONSTRUCTION 30MAY91  45NOV94 [seas VA Ra ean ra 

ee Ce Sa 
RAILROAD : 3UUN91  6SEP94 [eee eae] 

PIT FACILITIES & MINING 42JUN91  45NOV94 a a 

Pee Se eine 
OPERATIONS 48NOV91  2DEC94 (pitas 

Onin eI ENNECOTT WINERALS COMPANY See bo | 
critical designator 
prepress bar FLAMBEAU PROJECT ees eee eee eee eee 

(mnena eteR Se ore 
CONSTRUCTION SCHEDULE [pein orien dave mata ee 

Project Start : 4MAR89 OStasUSsterwnauGsd |) ammMenin wanes a isi Lis maple RoaMiL rela 
Primavera Systems, Inc. ise-1989 Project Finish: 2DEC91 Rinecbateiee7DeGeaiiluaienuin Sig sme ny li ee a ee cy



Be | 
4994 

= 

{Poonam Nec eet cosets fC CIS ADU meen nal) Sr ees S|) APN | SEP Peso] a eee 
- Opec ee 47 688 ht U8 hl ee 8 eee ee es a a a a eee «5 ee le me a a 8 a a 8 eee eee es SF 16 el ee ee 8 ee 

PERMITS 

oat 
a 

= 

———$—— —  —— EE 

BID/CONTRACT DOCUMENTS 

Paes 
fiero 2.9, 

CLEARING & GRUBBING * 

es fae 
CSTLIZ= INSTALL FENCING 

ee False 
; po_ay 

a BPS Stay 

| ao 

ma ae 

Bie: 

EARTHHORK/EXCAVATION | 

(ARS 

ra FRE RE wen | 

, rae «| SOn eS" BRS : 
le ass 
Lt 

| e 

[pbs | 
Res eae 

Ge (Il ns 

el a3 = 

ware? | 

+ | Cee] tivity aurveary ote KENNECOTT MINERALS COMPANY oe jst ¢ a canes eae opin tect | “bate Revision Checked [Approved | 
Eee cal Activity eeu iernnse Reco uee(mnlias besa 
= ee ee a 

ENGINEERING/CONSTRUCTION SCHEDULE : (aeeamieen [kee eo oa [err ae | 
Project Start : 4MAR89 Demesbate:: AAUGUO! \shommauiimr sn Disem On Sires imc ure cf 

Primavera Systems, Inc. 1984-1989 Project Finish: 2DEC91 Ragas: SboeGno |p fuse ean en meas eae.



60 ft. 

50, 2° a 

SAFETY BERM 

00 

MINING HEIGHT 20 ft. 

CATCH BENCH INCREMENT 3@ 20 ft 

BENCH HEIGHT 60 1%: 

CATCH BENGTH WIDTH 27 fe 

BERM HEIGHT 55 e. 

BERM WIDTH ts £7; 

FACE ANGLE 69.0° 

BENCH FACE ANGLE 69.0° 

INTERRAMP ANGLE 50. 2° 

FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES @& ENVIRONMENTAL MANAGEMENT DIVISION ME J PRO 

GREEN BAY, WISCONSIN 0 T W ON: 

NOTES APPROVAL DATE . 
eigen Ian es | DESIONEDARYmn ear eS 
=e i es ee he. ae 
[SSS CHECKED BY GS. | 3/89] TYPICAL ROCK CATCH BENCH GEOMETRY 
pues ee APPROVES re | : 
ese sh CAINS IE MENTS WONG OugINe ee [nev



& 

pig i 
: *, z = 

ens a aS w Pores 2 Qo = CONTINUATION SEE DWG. NO. FM002-01-001 g 
g 

ae / ae S07 A SUI) 
MN (ALS) a 

a (@ WSS ef fy/ ASy LL RN E wal | 

- i (ef -t) \\AYV b,. 1G Lh, Via: 
i eh 

7 / sf ik y f Q ont 7 We fy {7 by (hj Cd if ff ites sok Aah 

tl Ae 
A BASJ YE Jit) aa WEES tne 

» 
awaveZ LE, BEY) 

Mf; LY EAN fi) ES Lit fh | , 

1 Wie ae AR eT AT 

oa (ee ZS Zi ged — A 

a WK ZA, 
5) Sep A) \\ | | il } 

3 \ Y/ ho g 
fhe Gy D / / ay fs 

a 
: 

eae elie | 

xubis 
yy, A So 

A (pf LY? 
Ly Ty fr S ITS 

i a) ort sh 

- xn01S 
(VY vig 

Z). 
Sp 

Je ; WU 
Li VA fl { ) Ve 

st \ pa a 

\ OY Gbff4-: StL 
fe xi Ait AB LTS 

. NS bs Yes 7 iY I SI) J Dy): : 8 rs ak Loi te 

\ \S ZA% bb A £4667 
GEL Lb xf CBs or ae ieee 

, Nau 

SS 
\\ a WEE; 

A VM RS 
Kp Z oe 

| | v 
Ei 

} | 

ye a (f Ci fp 
Ze Sb 

Pe / oo mee a ri vfs ae | | | 

“ y WOoOofSf, oe; 
Lx!) MEL LA iy \ YPE II STOCKPILE} 1} | | 

TMi 

Si NN WS/, 
G / a Tot LZ 2 ret Z \ Vm [ . | 5 va ly 

PS tite W\RY7) f ry al\t | = 
Cs 

1 lA 

WO 
jf) ( tase o ie NAR CONTINUATION oa geet pes cll > rt 

x : WS co ‘. lf Lame 4 it 
Ya Y VA annul k 

| | 
Wi ich 

SS |” KOEN (RE [ MU, mL NTT DT a ihe 

ary —_ Ae 1a SON PL | a es ba) ee 
| \i I 

GX ey ESI (A fala See 
— 

See SETI 
vs See 

zeal \s 

eee 
EAS 

of ee ae 

a 
i ee 

ee 
[oe [sos 

SALT LAKE CITY. UTAH 
a 

ae 

Sie 
ee =e 

oe ies 

eee ee 
sec | SaeT —T eeare | 5 

ft 
ene So Me Sr 
eee [sae T=1007 |



140'-0" 1 VARIES 

1110 ae 1110 i 2 
POWER POLE 

EXISTING GRADE 
fe CONTROL 
DIKE 

ab a 1100 FENCE TOP EL. 1097.5" 
Hee ees. Me. Oe Senna Re ror es = eee 100 YR. FLOOD i : en ieee 

2 EL. 1095.44’ 
if is ae et = rie as ae nee 

1999 poe FLOOD CONTROL DIKE SE END fee aes i SLURRY WALL 
a aerate err 

ra | --T pasting enme i PIT 
SLURRY WALL a a Hh 

1080 : ; ‘ 1080 I 
@ 108 200 

1070 epieealen cera ete Senta ied 2 es oN mein ge de eevee CR Ires Cia SECTION (B 
H 1"=90" FM@@0-01-002 

TOP OF Vv 1°=10 

EXISTING ROCK 

1060 e ees 

1050 

a 108 200 300 400 508 

SECTION 
H 1"=50" FM@08-01-802 
Vv 1"=10° 

S| 
&| 5 
= 
5| = 
ee ‘SAFETY BERM 

fea ineoees HAG eee fl HMSO RS eves Ge aarares S 

rm sl2 pS -8 (TP) EXISTING GRADE: PONCE 
a =\2 3'-0 (TYP) oe ae ie eal pe 
Py sae = ‘ae ea ES TOP EL 1139°-@ 

1150 pen en sige eas ee Dae i arr et Pe en 
Vinee aes seria SER a noe =e Die MI ENCES Gin ene geet at aa een ae - “LC. TOE) MUTE EST OCA SURGE POND ie 

4 Spee G EXISTING GRADE ao co z = mae e rey pe IN a 
ee RUN-OFF_POND Ms = 

1140 a WATER LEVEL 1130 7 ies Ret eee et ieee Meg See ais SAS Se UN aera he ena SN SUBS Le SN SUSE TAN EAA MMMM iia eal elie ee Be 
Ee ae 4 e 

(& BOT/POND EL_1124’-0 Ks —BOT/POND EL 1124'-@ 

1130 SEAMEN UGS ee a A ap : iy dia otis een gee ee eae ne a IL FS EP SMM 8 A ca 
—__BOT/POND EL_1129’-0 

1120 1110 

108 200 300 400 500 Cr) 708 800 100 200 300 400 

SECTION SECTION 
H 1"= 50° FM@Q0-01-004 H 1"=50' FM@@0-01-004 V i"=10" V 1"=10" 

oa [cron [os 
Sord, Bacon a Vavis, sncorporalrd pF FLAMBEAU PROJECT yeas 

ENGINEERS-CONSTRUCTORS - ad) LADYSMITH, WISCONSIN 
SALT LAKE CITY, UTAH 1694 = | __DRAWING NO. | REV. | 

owe nO [OSCR] | res omen] Ey wm lor] aos pe yempem| ar] | 9 | me [| | we | | KENNECOTT IGURE NO. 4-8 | Fwooo-or-o14 | a | 
Fg ssf DONS es a NE Vm a gM | saeco Oem NaS [oe MMMM ts a fae Bey | ue OE [Oe ec [eee MINERALS SITE GRADING 
Fe ge eRe UU Rg SER =O en WED NEES a [sc Reet [RN] a ge eg hn) 0a ce a ee gece [en OT pp ore [IST cOMEANy MISC. SECTIONS 
| Saar ac aaa gg Poca fara wg ays sh cae [ecw Rees [iene ese [es RM ae nce 9 [OR een eee [cos etree | St simeme sine EST |OUR OPERATED 
force eh eg ae pe a aa TE (MMM ef [a RRR Eee EC | seem SE} URE YU 
Fee Pe ee wR aE PO aT Ege ae | [SVJ | MM er ee Nema [| Pa ee]  | OO [eri a esi aes [ME NOTED | 

‘$L2428



, 6" Gale VALVE (Typ) (Heat TRACED 2/FT) j 

SD aTeETINE “ ev eneer VALUE (Typ) f - 

ee [i cetice coy tet eo : 

a AE 
1 ye ® hr | _ 6° Discw, LINE (7yP,) i ‘ ee ec Bae ee oe 

1 SF See ‘ i 
| i ey TH ry - Ht - i . 

S WHOL eTA Se Ai ol 
; fl itt Rie i () eT Lest 2 

nS ee el i le ena teeta : 
iG + 

i}! \! | ; 

i 3 . | a ere aaa See ee ee NS 
: 

. a 

CIRCULATING PUMP 

WO-NPP- OG ,07408 

' PLAN . 

_ 40 sua tere 5 

2 | be ate Ligwts (2) . i 
Ire - 3 VERTICAL TURBINE PUIIPS cl a ich $ 

HO-NPP- O01, 02,03 z 

fi 7 wf | boa (Ged i s 

a cl ig | wpe i 
VP ng el ee °| oe sy : 

- squat & a ts ae tz — TT AS ior es 

8 ol OF ot — le ee : 
: ae Tee : nue DN ne ae Lane a ; : es I! i Jo is “Ss i | i lh WATER LeveL , : 

a Meth eae oe rom Rh hy Scores aa Wy \ Sensi al eae * S a ES / im! fo: | } pt BUCTED AGiTATORSs (6) . 
x), \ \ Be | Fail ses, ee (ei 1 f-— a ~~ NO-NAG -ON-THRL O06 8 Sot L2ko : ~ a Le ey et bg : AL NES | a ~ : % etl _ -, a : i i 1 SCREENED INTAKE \ eae ee a7 . > Vee eo tao] (NEAR f FAR SiDE) _2ts elstor Jeet 2-3 4 : 

| 

1s EZSO° is a 14:0" Z| 7 

i ss G0-0 sq. 
DEWATERING Pir 

k ELEVATION ‘ 5 

| Og 5s 10° : : ‘ = ea ae [wcrori [op 
Tc a Ford, Bacon a Davis, incorporated pF FLAMBEAU PROJECT fucose | 

ENGINEERS-CONSTRUCTORS Bad LADYSMITH, WISCONSIN at 
. SALT LAKE CITY, UTAH ies SECO mie er J _DRAWING NO. | REV. | 

Toren [RON ee rs a Fenn GURE NO. 4-8 ___Irwoo0-01-026 | O | 
ig fice eva ges Re ee er ee ee UE MECHANICAL DE TAILS 
BS ea Fea A UE BN A a ED Uf eh NS UN ee ra ad RM Vc ae | Gs aM fDi PUMP BARGE a 
E SII i PS A TC cee tt ue EU EF | eR Em rt Lf Ne | aren mona nC ip Eee AS i8 MS a ier e e efOWNER OPERATED. | 

aE ORAS sen | NS RE USO RR aCe] NEN eR RD GE e et ERD T a [ eo [Tar ee SAT a ee 
ye SC Sa RSA OPE te Vg SSE [| ea NV a Te GaP Oars | IMM. PIU en eT | OTe Vee nan | See | | ated



j / i / : ie i y, : 04 a hes 
? ¥ s ie ( | 

uF g q 1020 y g ~ oe Me = 

. f ciabatta ed 1080 2 : 

2 | 980 970 BENCH — | ; | — = | Pee ” 
\ ESF | 

ie — 808) | \ ih = le 
SS | s ye 

; + 

> SCALE =e ect 

LAKEWOOD, COLORADO LADYSMITH, WISCONSIN cra 

= KENNECOTT [FIGURE NO, 4-10 _—«| ee eS ee 
oa —— ae eet pee ee es ee ee eee ee



é a = | , ie ae 

J (eS SEL ST eS) 
SSS EE 

pce OO epee 
7 : : f us 

eae i. “a i en i 

4 

Pe TS 

| 
[om no tesorpnon dC OWN CSP SSC*S*S*~iCNOCPOE TCS SSCSSCSC*P me fom we] [Oe] Revs SSC a fom om] ge Cd) Cy | ae CdS Cy re Y KENNECOTT eee 

ee



7 oa 
/ Ne Se es ig 8 Se Ww \ s FOR CONTINUATION SEE DWG. FMQ@00-01-002 s | 

a a = = S08 a 2 Ss 2 2 a a oe eo a an ' 

8 =: = 
\ ui 3 - \ wi a | 

ons as \ oS. ae 5 < 1083.2 I AD 2 a : , \ 4142.7 Pe pS ‘ NS St ‘ A Pee eg © \ TYPE II STOCKPILE | 
Bee = | mS ee Bia eS Nees TOP OF STOCKPILE ' 

j <) : je % Bg / EL. 1213.00 

& fas 2 ; | - 
ey o os 

=— 1 ; i 

CRUSHER YH j | 

ie ne e | ; SS KAAS . . | f . % 1186.7 } 143.3 ' / ho CONVEYOR NS 1 

| - ; | 
~~: ' 

i) Sy ee a 

TWewieuoe a SN os “ SOTTO e / EL. 1197.24 3 See a ea 
oa 2 FM@@0-01-01. Ze PASSE a 

Pe cee x ec a ee ee Se ee ok fz ; Te 
ae i ee eel : FIN GRADE AN 1147.2 = oR | ( i 

EL. 1147.12" CRUSHED STONE CE NORTH SPUR TRACK SCALE 1154.2 \ 4 X 1442.9 

; qa SS — = 
wake oy 4c Ps i Re Li) Wire 2% 

© / KOO pouiaee Kitts 10. F.G. EL. 1145.6°_-—" F.G. EL. 1139.0" 
EIR Pol FA. EL. 1162.5". % {jaa.g 

xX 4, OVS 

1pS.5 xs | ae aeeeenes:. | cee ee oe 2 a ree] TRANSFORMER sp FENCED 
ae 

/ SER ee 4 ea onan ee TOP OF BERM EL. 1139.0° cae | { KN SLOPE OPE ate | 
se a Re A 
IS ces gre ee a ge ea | RAMP. e i ee \ 

NI UA Ae i : y a \ v) : TO : WASTE, MATER TOP oF FLooR ial i TOP OF FLOOR ; FMoe0-01-014 
i. : SLOPE TOP OF FLOOR a . EL. 1183.3” Cf 44145 | \ A * CAPACITY 643,000 GAL. SaaS BL. 147.3" ee SAFETY BERM eee / 1133.6 

X304tt 4s ee Q 
oer Sa 

/ TOP OF BERM —— \ 
DN a EL, 1144.25 [I —__/———Ly] SLOPE ‘i 10 SPACES | reel — 

: = i ops cB gee ae SA —| Vee ie be er TRANSFORMER RAMP ae f | “if 
; : NG \ Ap a | aeha linet (50 HOTSSTARTS 5 x ee =! xX pore Na Beata OAS TAN iL OC) | 0 . TRUCK READY LINE HOT STARTS O oe 4 ‘ x 137. 

— <2) TYP | FUEL OIL G AN REFUELING ISLAND 8 8 Fb 

pay / a Ba a 5 8) 8 & TOP_OF BERM EL. 1159.0" 
SPS \ y | TRUCK READY LINE \ a 1147 5 2 {\ = 3 i 

SK \ NX x 1142.9 1 loa | eilte / ‘ / y 
. \ Ea F.G. oe ‘ de 2 FG. EL.1145.0° F.G. EL. 1135.0" ey 

~ ees fe EL. 1146.0" — a ¢ 4 —=s ec Z > zs 
) \ ae F.G. EL. 1182.5'__— Guts Cy GS ee 

\ \ Se oeaSN BT 

" 
= —— - LS ee 

2 il X 1143.3 ° : a P -anecil ‘ DRAINAGE DITCH Bee arin 
S. cr ASPHALT PAVEMENT ' SN is ee Boe : ae S 6 50 100 180 
‘ ~ X 1142.5 i: Z 2 — pias . i/ re eel 

\ / i , Los bade ahs By, SCALE: 1*=50° 
“ ri 7 feat) / 

y 
Bie / 

a ee % 1141.2 Ss [cron [08] 
AIOE s i f a ae ___| ford, Bacon a Vavis, Incorporated pF FLAMBEAU - PROJECT | wees 

Smee Coie ied eo Sas i AG. Ped fae : ENGINEERS-CONSTRUCTORS 3 LADYSMITH, WISCONSIN 
SALT LAKE CITY, UTAH Bb P {| __DRAWING NO. | _ REV. | 

eo ONC CRC CCC fom fom) [w]e] sos SC ompom | TT | ome | | oe | j# KENNECOTT FIGURE NO. 412 FMe0e-01-004 | | 
Pe er oe ote oe ne oe eR eee ree a, COM nur eB SOOO Oc RC ere NE IS Ae UE EMGAGE 92ers [ee RE ca Oe Re i ee MINERALS GRADING & DRAINAGE 
Fea ref men mT an NT Nee A eC ONES CMD BY ce i [ei CTC TOTES COMPANY aaa ee 
FEE oP aS HSE a er [7p S| ea [eo am CIE ep eee Baca fc fa a |e md OR eR ss SOU oe one 

se aa S| ae |g oem [| PIRSe|N m e| OCweeeF erCPg), - SSUa 
fe fae er A IA OOO, WO fe aT Kec GMMR eva cee Sf a UP [so ad MPP PC PUES APR Weg Sete PME ACRE PO 

MK7S9K



HYDRAULIC 

c/ S53 ROCK BREAKER MCC 

ae FEED HOPPER ad 

: By : i S| | 
= 7 : 

eae : bee a Lee ‘ | 
| : — Fee ps Se ” 

ze r Li Ole "Ri tls “0 IBRATING GRIZZLY Seq | eals= tl as y 
pene: en re tn eee | FEECER_ ree — z ar x 55 i 4 = =| % x | 

ee { ey oe a Hoe ey 
| et ; | ae es a yee = 9 oe 
= k =| a | + : : 
ef ee | Loris ay es ele [|| | OM 42"STACKING CONV. 240-NCV Ol ue 
Se ' ——— pes i | (Ue * - rit 

_ Yo ae ae ¥ ~- 
ea | | x = 
ee [ee Na | nw crusHer | | ae 

+9 |---| 52 pe 
iit tt = = |e = i ES | 
eae -- eer Wj SLOPE % ‘ 

erommecanaon | eA et oe é se SS pe es cca) i] ee are o 

SN a 

DUMP ConrRoLa/ a WE 
LIGHT - a \ 

cS PLAN \ 
Suh. \ : Se CONCRETE SLAB \ 

RAIL IN coueneieZ | Ny et t 

(ora ES see ae — ace= 
Se ol FEED HOPPER (/8.X/6X/2"A) Ce = ire 

== ae NX | 240-MAa-O2 a) BE 

Cate a Meera I OPERATORS CAB \ 

I | \ STOCKPILE 

) SEY i SS FS) weewecvenen 3 IS { eS ei _IN ROCK BREAKER JAW CRUSHER, : 3 ae 

x A SN NY 240-NRB-O! hi | 240NCR-O/ \ : 

Ss { : \ | 

a KN ek 
SM NNG LER TN, 

ET lle ay IN es en Arete a 

Sa [sree eee ore ! oN 

W || GR/2z. ES a Soe au : 

‘ ||| Feenee” be, | (| i. XESS Nice Si 
Ba | ||| 240-NFc-o7 1 Bg to TV A oe cae 

¥| 4 | =| }--- \ pe 
" | | | ica {| ee ee , oe 

|| rene aaa ti | iy VL I laieeny —, 
| — eee I] WY ihe — 

| | | By SA ¢ yer 

{ i i tf f ans -0" f 
* emt ! I 4 i ae 

evyisao || | Ey Z| eae a 
Lit-Hove Liner | fe : 

d 1 ae | | a ——— J -con-waLKway 
> ; | 4 BH hes 

5 4 Lil aeorevrile | | A Z a | Se hess or 3 10" 

Ye ' és Zj CONCRETE SLAB_ |} GOMIL HOPE LINER FASTEN SCALE 

cs | | 1 w/ BATTEN ALL AROUND (TYP) 

4 oe LEE iu Li A aL| d /50'0" 

o\7 eel pet Sapa A 4 
‘ ae al Bae 

. ELEVATION SW, Ford, Bacon s avis, Incorporatrd p.F-< FLAMBEAU PROJECT | ees | 

ae ere SEEN eas a STO a2 oe ie eee ee ens a LADYSMITH, WISCONSIN pe 

pee ee ee le ee Tera] ] oe. [|] oe | | KENNECOTT FIGURE NO. 4-13 
g $USSLGNSt EIGN eISSN fg ESO ‘GERRY Sa eR (ne Pe Pi peer eevee tate gett ee ae cae esta MINERALS CRUSHING PLANT pee a 

See [eh st Rca a eS aE an pv aaa ye PP i eS [Pe RNa | Te [sis af foe | peaeeee COMPANY 

Dane i iS 5S mee goes [a | alm RIMM aN a caf | a [ee a Be [ES ER RE OO S| OLE [A



: SSS C Se aw. mR Steg 
Sy ee = Se ett Vee ee ol ae 

Ca > ~. Ye (= lea [$I ER (iN | 
oe ‘a cc ia \ { Yi 7 a \ Pe | N 

x ) sass) ‘<) [r a } @ Att Fo. EL, 1132.8 es : . 140 at \ \ hi | ) | teas N 

Va oe Bi a | | fee) SERIES re We AS | 
aes —si ee Sree oe ee Ay PE bes a | a | Th (4 re wwe 

a Nae > Ss J Y} : Ca x ae HID ie ieee 

SAG paige ioe de {fe yy i. q 4 : | r WA ee va | \ 
>; Wie) "ime = y Kb, Lis , fries ‘4 ae 3 1, as . oe el t 7 

M Oe as i 1121.6) te Va Vs Vp a. 7s a \ il 71-819, o | 

A Si J roe | the digg YEH |, oe ) \ a a 83 Lae q eo ae ae otal Ips 

| on ie i i oF > fi \ ce er ia ee \ oe 4 | eres 7) | 

RS 7 fe mi | i vas rea : PN Ne SS al 
N | SQ ie Ff )wW Ill NC Pe 1 STOCKPILE cb “8 h_| NG am he E 

eae 7 Sa Vee Zea PT UME oe a re sh OE ABE as a st 7h ILL 

ORES ES 2 Smet cere a 
; \ Sai oe met) i! | a a soe & = —/ HAT HE Deke 

iC [AX See Ce EW ast ee i ee NN a ) On BOONTON 
DSS er LILES ie a 

2 ODS eee te) SDA fio fF) UPS 7 =| Lane WANN ete oO DH i, ae OPI LO Ma sR Sim hf ANON i 

hi OE ad (he 
[ om mo | —sCESCRPTON,— st] | CSCO | Ce | RESINS =| | cro | own | EA no | wre | REVISIONS, me a aE a eer 

ee ee ee ee SS SS ee



TYPE | 
N STOCKPILE 

ee 

APPROXIMATE 
SANDSTONE ia BOUNDARY 

A | A 

t | SAPROLITE { 

ele —_— amma 

| WASTE ROCK 

, PIT PERIMETER 

FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES & ENVIRONMENTAL MANAGEMENT DIVISION ae, 

GREEN BAY, WISCONSIN Af) 

NOTES APPROVAL DATE 

SS |ORAWN BY DHS _—*([12/89) TYPE | STOCKPILE 
es ol a MATERIAL DISTRIBUTION ee 

ee ee ee}



ae WASTE ROCK 3 

oe Pe 7 STOCKEIEE 

L5 > 1.5 15 

l70— @ 
| 

TILL . SAPROLITE 

BERM/ 

ACCESS 
eee Sees a eres ROAD 

Se ss ee TILL to 
1140— os ee = 

Bee a DRAINAGE SWALE 
S24 EXISTING GROUND 

— SECTION A-A 
————— ee 20 

IO— 

1200— WASTE ROCK git 
——— ar aus 

/ 
is / - LS 0 200 
=) TYPE | STOCKPILE \ | 

/ 
lI70- AS WASTE | / \ 2 

| ROCK / SAPROLITE \ SANDSTONE = 
DRAINAGE / \ 
SWALE ! \ BERM/ACCESS 

/ ROAD 

aS SS 
EXISTING ee — 

TILL sf oS 
1140— --VWN------------- 2-4 en ~-4j- 7----- 8 

SECTION B-B' Se 

FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES & ENVIRONMENTAL MANAGEMENT DIVISION aS Le aa 

GREEN BAY, WISCONSIN 

NOTES APPROVAL DATE 
e{ __REVISToNS_/_Noles _—__§_ gy FIGURE NO. 4—14B 
a} fos _f 88 TYPE | STOCKPILE 
PRs as oe ee ee te Pe PCR MPOIRY =e GWG 2/80 mY SESRITED a SECTIONS 

ee ee a Ol a ae



¢ HAUL ROAD 

1200 fom | AN 

30’ -0"!30'-0" 

z= 1 5 & igus nea 5a EL._1203 
1190 = (| i 1198 

=) iz 
= = 3'-0" 1130°-0"]30'-0" 3°-0" 
8 | AD \ nee TYPE 

1180 : d 1.5 1180 STOCKPILE 1 STOCKPILE 

SLOPE| 2. 09g 2 1) ath 
10°-0" ) | 1 10°-0" me Ne) 1.5 

1170 [| 1170 * 
ae TPE ane o7°-0" : 2.00% | 2.003 N 

EL. 1158.0" TYPE II STOCKPILE geeite ve ne tere tira 
5-0! 5'-0 1°-0" CRUSHED ROCK. Peele 

1160 1160 L rr ES ISS 
I [| 7"=2" REG 

1°-6" ASTM 0448-80 2-0" SELECT 

5 Aor ete GRANULAR MATERIAL 
risa ai 1150 EXISTING GRADE 

———— - Saas SECTION 
Bee ye. = : H. 1°=50° FM@@0-01-001 
ine ot 2, 0% Vv. 1°=10" 

OPE 2. Me EXISTING GRADE sie {petro isu 

eae WA 1 TYP U.N. 
2 

1130 1130 

SECTION SECTION (8 
H. 1"=50" FM@@0-01-002 H. 17=50" FN@@0-01-201 
V. 1"=18" V. 1"=10" 

*=@" *=9* VARIES, 10'-@ 10'-0' 1150 

5'-0" 
ioe 20'-0" 50’-0" 20'-0" 50'-0" zara fy 

FINISH GRADE | | ae | | ‘| 
EL. 1158.0" 1140 —|TOP OF TOP OF 1.5 Oe HRM 

‘| TYP! 
SELECT FILL oe EL.1132.0 ~ SrocKP Ie 

OM fa — 
MATERTAL 1.5 WATER g 

Ww LILI : TA 1130 DS fev PaO dae 
(Ge | Beer em, TWPE 11 svoone er CY 

5 A) KP 5 ™ = 
3” TOPSOIL ON 2 KZ 3” TOP 

e ALL SIDE SLOPES ? ore Kerr SOIL ON SETTLING SETTLING ue meee Pte ai 4 LUE 1120 ALL SIDE POND POND oe eee ae aR Vy ee oP 

ST iges sae pe Kerr, ee VL “goT OF POND ee BOT OF POND 
Sap tes cern eaten ice Rr f =e €L.1114.5" EL.1115.0 

ba == EXISTING GRADE ta » ly; seco <He EXISTING GRADE 

N.41000 

SECTION 
TYPICAL PERIMETER BERM TYPE II SECTION He 17358) FH000-01-002 

SCALE: 1"=5'-@" Se 

ea |__wicrorim | Jo 
Sord, Bacon s Davis, incorporated pF s FLAMBEAU PROJECT YL wear 

ENGINEERS-CONSTRUCTORS a LADYSMITH, WISCONSIN ae 
SALT LAKE CITY, UTAH FIGURE NO 

- : KENNECOTT 
[ove No] ~~—~SCSRPTION ——~=SCSC*~dYSC*dr;COWGNO | ~=~=~*~“‘“‘“*‘#UESORPMON'”*SC™*‘“‘C‘CS‘C#CO“C*CYS*«COWNE'*Y~CO*‘“‘CO#‘*CWUREMISIOWS;”~=S=*‘“‘COCNCYC“ OY <j eR] Ue’ NO | Owe | Revsons [Town [oon | CRF | wy {| ome Of hy Te FN@00-01-011 |e | 
Ferre Pg Ng a Ee ee ce lee freee AR Pe eae pen | nec | NU | emme ct nel ene BOGeAay. SITE GRADING 
Pes eRe tT AL sane eae cine eee eee ee Ge ioe ce ae STOCKPILE SECTIONS - 

ee eee oe tall “oes etgueneose Renmin ALGID eRe ee ee aA EPMA lig MOANA cles I cans eee nae ten 1515, MINERAL SQUARE ea 
Fee peace mae Nea aA MAN een |G eee MUENCHEN eR) MeN PML GTS SoD moe | Oe | M02 JO SS eae 
Pegaso aS erg re tan TS EN AD | Utne [ nee] [ee Sessa ee | oer | es | eee ere ce Pe Ue sees see [Nore ch 

‘SK9326



: ———---- 
BNC ee Ne . | | | 1 | ! | SSNS a _ @ | a | | Se 3 . 2 eh 3) i oe ON Ps| Ne 3 ' eel 1 =| | 

Xe ’ | " ! ak | : 3 Ne Ne iN ae I | | ' : i 

AN < | | ba | os Ke | Tyee tr stocepng | 1) | ! | | Oh . i. A 1 PHASE I | Deo [eet PHASE II | | 

e SY 8 | ai | | | . “s \ | es ' ~ x N | 1 Sas —-s a | Cat ! | : ye TY i \ Foc tont fe | i { | , — | Pa | | : crusHeR —>X_/7 NJ (esha Ve | 
SHIPPING ORE 4 i STOCKPILE DRAINAGE ! Hares liiaalt bee i | STOCKPILE J x 1 ~ SYSTEM (REF) | i 1 

‘ | s | Tinaletasiesy, (ape ! | 
CONVEYOR. SS | N | atte My | = 1 

aN | mS \ teeny (rl \ 
\ | | teeter hel | 

\ | > ! Maid: eed ! \ x : | \ 1 \ i ima ei hee | | 
: \ ! mS | Poet | | ' | 

* ! ‘ : IW. f.aizeet ot || } 
e ‘ x ; x hen imate (2 | a 

a \ ve Tecan a Tee EN Rd NS Sa eae mete FRCL es 9 cn SUITES Werten oy a [a IN NNT te ee * \ Ps We a PE A LEN a To GE TE ee OR ee eal ea 
\ Oe a 6 
.. = = Sf © > > 5 = -  - — 

TRACK SCALE SN a uaa 
| aN 1 wv. EL. 1137.5" 36"8 HOPE SDR 32.5 : sa sR | a 2. eee ee 

Ree ceo ene See prin Ties bis Mie pe SSE ppp SSS ee 

il ; Wh ; : : ; ' igen Sp manne 
t ee +t t t eee { i t t Ce ee en ee ec 

ft ; SEPTIC TANK : i ee : | ia SE a HE Ett tt 4 5 
N.39500.00 4-10 PIT, SOUTH SPUR PA a ee Se Gass Se SSS gfe ee ee anal Sea aa ee aan ee ae 
~t-1-41-- ee ge gente em tare eee eee SE eee Se eee ee a ppp 4 Se Ce a eer ee ON a eR eas ep ee eee ee 

= os . a tea epee SSS Sa Says SS = 55 == BE SS ET | oo | \ 
oS i aa fe | { ) Wyo SS -—_—— see Sea 

ZB eae et. a 
Waraeeigeeee » ie a 8 STORAGE NY ga ag | SEPTIC DRAIN FIELD | ih Ss ot a 
co ‘ 5 ie | Loe ty Lsewce jt |] | fh ap | eee % oh yea 11 fi ee Oe | SHOW ahi F v rt 

me Sa mR RS ET WT HH J 7 &\ station | | OES Sra hie Not Tec mAeCcE \ Ro | | EN iI x | os Hh] oa v7 | X fe “| ie I il DS aaa ee 7] | . ir 4| r i GRE hee eal 4 \ feicse| 11t—+—~ SOF — Vo ee | || 
( ae Crt IN. TO | I Mf Ou, - i \ Tes ae AC ae | | | 

Seance ab Posty ize wasre waver =| I oe =|) MAINT |! | | ie | INV. EL.1138.0" || Heed eae | ORES SC TREATHENT, Sod / | a4 ean PUMP. HOUSE Penn eases | | |i 
; ar BOTTOM EL. 1129.0" | | | | | oe | lay Hi GAS METER |] INV.) 6. 1125-02 SURGE POND I 

y I | +P | ee eee ee SAFETY eee ——"] BOTTOM EL. 1124.0" «|| 
Ou ‘ Jat 1 Lee ee eee ee hn len vos Dace | 1 il 

é Le Ny | eee = \ rs ive eee Ii | 
a sang Neg [ae Cee — __ py -—---- 1 ---——py-- 4 - Se has gb INV. £L.1135.0° be a 
Nene Ma “i ee | ee eee ee ee eee eee | | <i] | 

. Fa ae : ee ee | ae Hl % ane | | ede | =| - it | easy | TRUCK READY LINE \euU Hest 
; “hy, EL. 1141.0" GAS TANK ea ; | ei | the lees Sa | <j | 

Ye iN | : ee | Losers | | ye A A A a ae b a FUEL OIL _47-y——y-\| REFUELING ISLAND = aa | | x ea Pees ie aaa | 
~ 1 ot iH | | \o TOP OF BERN EL. 1190.0 

> | ! TRUCK READY LINE | | ADMIN ; | | NK ca | \ at tal a HOT STARTS | | ae | ay 4 taal | | | | | | |) Zee | 

~ oe tl | | a 
LEGEND Dee een, eS ea Aa L———————-yy-----—-——---—--—--------<y bea - 55 _—— San) — 8 ys SS SSS See TO WELL 

; pe ences kes (212 SIS AY eee AU SEROMA SL EN a yy ——FW-— FIRE WATER 4°96 SCH 40 BI Ss Soe =A 
——WW-— WELL WATER 2°8 HOPE, SDR 15.5 a Wags! re J 
——PW—— POTABLE WATER 2°8 HOPE ¢ se eee“ Z ¥ ye ale Sn ae Ce See ae 
——SS—— SANTITARY SEWER 478 PVC Z agg 
——PA—— PLANT AIR 28 SCH 40 BI C/W 
——SOF—— STORM OVER FLOW 32"6 HOPE 30R 32.5 
——CW—-— CLEAN WATER 678 SCH 40 - ea A ia 
——PFP—— PUMPED FROM PIT 8"S HOPE SDR 7 ———E 
——RWV-— RECYCLE WATER 12°86, 10"8 HOPE 15.5 SCALE: 1"=50" | ——RR¥—— RETURN RECYCLE WATER 6"# SCH 40 | ——LE-— LAB EFFLUENT | 
—-—G—— GAS | = ee [wcrori Joe i Sat it DUST SUPPRESSION WATER | C sford, Bacon 8 Waris, Sncor porated ts FLAMBEAU PROJECT | vase | 

SSG eR pS OTE OT URE een Ue age eee eg ata pie SNe cota tie ne PODYSMITH: WISCONSIN a 
: = : ; KENNECOTT FIGURE NO. 4-16 ; a [owe NO | ——*OESORPTON ——SSSSdSC_OWG.NO | —~=~=S*CSORPTION SSCS | OWE] CREWSIONS | [ow [owe] Ge [no] ove | _reusons [cum fown | Ger P| wy [we Of Tr Te FNe0-21-005 

an ine ae a A CRIEMICION oe e fee MINERALS UNDERGROUND PIPING os rs P75 ep Ue YaST QM NP rg a gC STL eg se nea ie] Rea fe Ba EET Bir p= eae ee [Se eo sen Oa eee es oe vet ee MAREE Nc Pn al mL 
HSE YS aac E pf iis ooo ne fare fon ff {tere ff tee tte 1515 MINERAL SQUIRE Fs ey ei OWNER OPERATED 

eB P| NTRS a UL ELS OLS | SN TEM AC UNDO cae Ea] Se | NI an DR C7 he aad es | ON [peer geen Soe seare Pe Mae Eocene ee 
FH Ba SUMO dS UC NUR VN eS mc ICV RED [eA TE MN | MEN oe Maye as Pe | es eg MON ee SANG cc Scae | 1"=50 —



ss 4 4 el SITE PREPARATION 

3 2 2 AREA | EXCAVATION | (C.Y.) HDPE. 
se s x1402 U ee Se uy} (ACRES) cur FILL ce GRANULAR BLANKET (C.Y.) 

* 1139.) 

ey ( meee x4 x1143.7 | 17.8 13@, 000 63,000 780,000 37,700 CU. YD. 
y 

*1451 xh. 

PEE Bw 5% pe (| saves | "| 12.2 24,000 | 78,000 | 535,000 25,700 CU. YD. 

| iis a eo ee rg ae Tae \\ Sane Ve Gamelan 
¥ cau) V/ Sc eee A \ LS ce | 

ave bp 7 ) \ | | | 
x11430 ie n11385 Vip 1473 , 2 | } 

g | oe. a | pe SITE OPERATION 
s Sy Zi { | 1 

\ \W ea aaa / y/ 4 va iy ie, Si | ( ae Pe dh LB! 2.8 |1,183,000 
x11438 iy xus02: whos | \ \ <iase 1 ID} (I 

ae 6 TF we a : HBA 4 2.9 (1,082,000 
//) SONS e 7 i, Wy A \ YA | \ | | rir |-——— SS 
(/} Wo) |i | NN \ | | EAT ee ee 

: f 3 LG Vi Oe s 7 | | x1432 et 1 \ | | ipl | Ne 

Wy yy | t | 0 \" 1142.3 Sal | | i: 

Ni 40500 (( ibe: EEE FOS Li Se ea SAO ae A ae He A faleeen es 

Ss Lp ce oe a AK Sal SLBA, 
SSS CLE 4 Ly : | S aS = — a Pe ia Is LEGEND: 

x pt ttf fF actos ee rg ene te | TR Ahasah | ae 
DS wy ce OL ey: i aes | i nang ' | ee NO —1200—_ EXISTING GROUND CONTOUR 

x ns, Pik oe ¥ xJ| | | cae fa WAT | ka if enase, 7 "he | | | i tI | x 1009 EXISTING SPOT ELEVATIONS 
/ a p ie lf / | a vee \ Se ae | ld | Co TREES AND/OR BRUSH 

: \ on XM a. 7 a | +A oe | | 3 Ae —%¥——%-_ EXISTING FENCE 

ey ye A (rae ao ve : PHASE I eal PHASE II : | 12 | | [-—] _ EXISTING BUILDINGS 
1 ae 5 ae ue Af sete ites | | | ee | aI] | @MW-1082 GROUNDWATER MONITORING WELL LOCATION AND NUMBER 

ep a Me o Me es | | \| | F-1 , cae Ly oo 4183 Wag | 4 he | | | I | ® CONTROL MONUMENTS : 
ey, ie TWag j (7 a i it «1149.9 YPE ‘I STOCKPILE | | Le iS | | | | —--—--— PROPOSED LIMITS OF WASTE PLACEMENT 

ve i pe NG ies Y ‘ FT WM — — — PHASE LIMITS (I PE I erg (Tey 
[x Au / Ae | | | x1433 | \| {i | 

N_40000 / LOS x19 if eh “ * N 40000 ||| 
{ \ . Lon = | pal ee ih 

< ial } I KX % 5 Wt) 

PONS LL oF : | | } i412 i| Hil | + ae Co \, | | : eee i | | 
| ) x1142.7 \ fa g *1422| | xudee fe iI | \| | 

x1 y ) ( a | xu1572 \ | | Yee | ly | 
4 | J xe 4 | 

7 eo V \ | | (|| haw 
ee eo. Paes | | | WPS 

/ | oe re «11867 i Sa | | \ iH | Cr / \. /\ | Oe | ssa al Ht ee 
| mee oe) io Veet | Gl HIT Lf Cum 78 ay pe | et er 

j | f. bt oe | “ee 
W100 1001 aN M ae | es aie \ ( > ory | 1 & 

a ieee 
| 

1 
Zz = 

| wicROFLM | ae ae 

Ford, Bacon 8 Davis, Incorporated FLAMBEAU PROJECT | aos | 
SALT LAKE CITY, UTAH oo ae ene _ a 

a se } Bune NO. 7 J au 
SS SE a a R10 URES fe FT | NN | VME === | ge | ee | ca LN es (zrenmme | es | COMER ITY. 

sige UCR a PDN RUN 7 WC | Fey | [VE a FREON | (a NG |New Le eI | 8 UAL SAE : erase | 
ee Ee A Wf SN AT] | TY ee ee MMT foc ewe ee fee [ST | | SU 

Ss fg la nen Su RR | CO eT Ne penn fence OM cee eal ewe oes eyes a eae NTO ee me APSE ee en Ee aE eetee ty! Se 
Fs SL2638



ones g = S 
a Ce fe: = x42 Ss \ uw 3 

SL Si ee nua PS Aca Ef = 9 Seta UND [Se a ee Ei == } aie J : 
ei ome ja Jeu Wis xara) eae ih 

a nee = Soe ee | Rade \\\ eo ee \ I | 
@ 50100 tie Ye ~ ee = We \ Ad aA ston” 

ee ates Nee a —V eee 
ary aaah ee [ey 

ne has ly iY ZS m/f ee 
Mes c > \ ? 4 

Y, ic xu47e | *iISE.S v iC ff es + ( = sa eae! Les 

3 ase Rett ‘ s ee es Ty kis 69 

= y : ARE. < Le ff ie Ae ase made, | vy : 
Mi Z ; A” hae \ biG MY 750) eel 

bite ey ok / TA. eam yy ay / + eS \ | : i Vii 

s \ ~ Saas 4 ee NE Yo i z | \ | t xigad fi 8 SS isa Bk, ay Ze bs a2 11559 _—— ye Be (| j 

a rs ye in vies ° / 4 \_ A / i i \ Lv Nee a fe SG J c | xe 
i f Y Weg abn s y ASE en | H t 

x $ oS / ee Uf , at: | i a re 

//' ‘ suge J / J xcs “ZY a bj ; 4 x43 beet) LAR ie 
<c Mire ite LS Bos PR f® ) es ‘ xuscd oxanged | NO eee eee EAT eae 2 ae ie We SH , A val x 2 1\\ 1 ria i | ; 

N 49500 (eee ie a / [Y ee ue | Vaal il | | LIEN 4e500 | NSM Rat ae aC a net 
hist oo Aggie. es a Safe ay ee cates i RA a { al Nase ae foie 1d es Ne Saat: 

\ a ein Lae / & ee AWS LS) Se I Joh enah WW! ty ~-12@@—-— EXISTING GROUND CONTOUR 
Sr eee Serie ee eS pee ae mie! ON he Le STi ie 

J See 7 | el — et Fe 1005 ga l= 120F NS x 1002 EXISTING SPOT ELEVATIONS a vo re 7 : c ; a [ » Se = Hi “Ti ee " L a: ey = Pees ok eet TREES AND/OR BRUSH 
Low PA a ices SY pr. ee) | fv orcs |) xijens = 
— maces, (uaa Pit Y eae | Ta ¥ ; —%——X-_ EXISTING FENCE 

ey Ge i - fp eae | | | xitsis e CJ EXISTING BUILDINGS 
x N x wa Ley “ | | \ = "Wd" i202 GROUNDWATER MONITORING WELL LOCATION AND NUMBER 

) NON MK xntea3, i x11424 I \ z F-4 
| ) =e & 5 i i p HASE I ] { PHASE II 5 | io 2 e CONTROL MONUMENTS 

Le 2 sua) phy Pee | 7 1 | | el \\ E — -—-— PROPOSED LIMITS OF WASTE PLACEMENT 
Bee ee AS 4 / fff A | BE i Piraee Ce —“WOZY) YY ge \ a [ean il Ht | — — — PHASE LIMITS 

es a Cee oe ct eee 4 4 4 fe > xf423 | ‘ i| | Wy Wt ly} —i14a}— PROPOSED CONTOUR 
| iL 77 - * 4149.: ¥ 1 r 7 

4 /j - ] - TYPE; 1] STOCKPILE : A «i y -2:52_—_pROPOSED SLOPE 
Vie Y - | Ca | | | sue xynep Sil, PROPOSED SLOPE RATIO 

x70 of ; ee ct / 4 \ [ x32 | i| WEA sssessssseess PROPOSED CULVERT 
N 40000 SN b, 1h \ ; t \ 

ey ps aa \ Ep rH tbe Axis} Aff -f 4 aay Tia Z i| ee ——-—--— DITCH OR STREAM FLOW LINE 
| < f J oe = 1 / | —} i Ye 4 

1 NS eas / | a . i i) —%¥—% PROPOSED FENCE bt aA OX | ee LT | HLT sane HT HM | | fi N if Nees \ N ys | | . | ~ iil | 

Ya “ea TLL 
Yi \ oN Ly , i Ae ae | 

a) ne Veoah ia |7 
Z ( l T SQYv /] {| | md HA A! 
rhe wwe A Dhue Si) tf WY Wie 

/ wsea ) ? j SHes act Vides 1 Ut AA A 

aes RA | a \ a 4 all \ QA \ ) | i eiiaas. 15g | 8 AG = ! See Kates | EI x te : see 

: = : | ay eh 
= . SS ey — Hi) oe SS nn 5d Nfl cen, o> 

| ss { se S383 55 WV f ee ees 1 | 1 IW! 

Mw-10018, i / Si cg oa censor eee eae ——— Hea en | | /\8 
pie Poe oe ie } SS Lille) ars = AL NS 

aa See seeetE enn ce, NY Seni aa Lag { Cer a ee ee 
| i \ aa ee 1G = 5 | 

| | 
: [crore [108 | 

Sford, Bacon a Vavis, Incorporated Fs FLAMBEAU PROJECT Y | wsosse | 
OAL LAKE CLTY UTAH tc Pee enw Sconels [rami no | 

oe | oe rs Tom oS Doe ees temper Ta Toe Tw] of]  KENNECOTT FIGURE NO. 4-18 | rvoee-or-est | a | 
a saree ea ESS Sa PIR Te I a Ia pm | eae COMPANY. 

| a a ee ee een TTPEALSTOCIEIE DAESON 
BS reac ee | [a ee ee africa fee nem SSE eae ea ec [| Tee ec decom sa Uae a BESS | SU BASE ICHARES 
Ff ee gen a Mn OS eM CO |e Te ea Jl fee Me [Ree ene) me fee RAGA OR Ee sea [aration 2 

$2738



3 g s 8 
s s = = i 

w 
w Ns » ~ xteue | T Sones . eC 

— ie tae ( a oe Couns xua3a7 0 

ay : = XS ic, Whe “i ; x1sed — E rea 
ee Sees + = . + 0 S\ =, ) i, Aces eiael 

——— +2 ~ it 1 yp d . 
® 50 100 20 UN 41000 PA 1198 Buty a) Le ae eS ak SN 41000 oe 

| xtighe we ~ = —— ~~ ¢ — ean) Ves SSS ee fies 
a (7 2 aa = fs 

\ ‘ 5 1135 C Ms Lisa ( iia z Jp, - ‘| beg 
iy { ) xneae | xu1s8S . yj ety, : f ( saline), Ps 

iG : ff BEANE) * : ih 4 | i ne 1ee69 ; 

pas Dee $ t fs Be : Ath s yA / 3 : * Khir xurle ‘ | 8 iy a, KR CF : 4, : ee L i NY 180 | ! es sierra / S 2 : Hel ecigea! 
eV Bie | | 4a B \\SS tess | : Jo ff jd Yes I il a 5h 5 ve ae ° : ye i it xs / f PO aie ve : Y a | ei 

= ee 4 t J 1 i os \ | a: 

o. Senge wee 5 Y -y ) ve t | ' aes ¥ 
° Ve Vj P J Ne Te maand steed 

cs ea) ae b H ‘ibsop LEGEND: 

Ae Xe aes St eee Si 5 MII yaks ~| z "4 / ~-1269-- EXISTING GROUND CONTOUR 
~ ~ ee ~ xia? este , SSS : c 5 ate fae eect ce > 1Jc2 EXISTING SPOT ELEVATIONS a Tk ee == es # Fag a6 gg “12S 2 

b RS yoo : : i i VFI Metede3 = TREES AND/OR BRUSH 5 : 2 x4 3 \ xan 5, 7 
ore ‘ SN aa stink S < I | | yeti ey : -%-—-K- EXISTING FENCE 

Ma. = eee | Upp | | i i EXISTING BUILDINGS 1 lj ie il] | xinais = i eee ie 4 is $ oN ihe 2 4 'W-i2€° GROUNDWATER MONITORING WELL LOCATION AND NUKBER 
\ sf xen > 4 “tise | | \ & @*-1 CONTROL MONUMENTS Ss ASE] I | PHASE II ra , ie 
i Gea) ‘ | / | | E —-—-— PROPOSED LIMITS OF WASTE PLACEMENT 

eee 4 7 , ; B 
Ze AAO | ! ——=—— —— ‘PHASE LIMITS eerie EB = AAs ' ¢ ee ae shoe 7 4.425 ‘ PROPOSED CONTOUR 

ot : | \ 2.5% ly . | tig | PE LI STOCKPILE ry} & Ho -2:5%_ PROPOSED SLOPE 
¢ ety = jo Y Yy I | | nits x14 51, proposed SLOPE RATIO 

+ > 5  itp77 ‘ + 

fs | [ x33 | | { ssressczesssss PROPOSED CULVERT | *1437.9 © 7 ae) 
a i é N 40000 a Pucci fen eo NN i i : ae ee ee Se = DITCH OR STREAM FLOW LINE ae / SAS aye i238 = t 

y fo | y | 7 xy ¥ | a —¥——% PROPOSED FENCE 
ce \ J _ 

Y Ry N te F C | os | XMS 

\ 4; ; mi 2 AM oe 
J Pp peas \ | xitda | Wf (2 sare (\ ie : rie | . sa) \ ‘a a , Gi/ Sy a) lit. / RUSE / \ a | ap ye WV He Ps j ¥ | ! AW WCE 

ee acs ae ; Win ao 
/ ; = D LISG}INC 3 x ; & ana | 

5 , * 2; BS Hf 154 3 | | \ 48 A 
\ #183 “B | . -f a Soe | i 

: : oi Wy Ne 
: oe ; SSS. SS ee Lee oe ieaer, Tae SS SSS SSS Test heh eg wa see) | iN 

ae : eH EZ 8 
41001 wi-1001 \ Seu Vy | ] SS EIR gt iL N 3a5aq!t- 12216 N 4 ft ‘ i : i at N 39500) lk 

ais % \ x fe ) F - é ‘ tee i 

; | wicrorum [os 
Ford, Bacon a Davis, Incorporated pF < FLAMBEAU PROJECT | moose | 

ENGINEERS-CONSTRUCTORS & LADYSMITH, WISCONSIN [RAW NO. _] _REV._| 

ae = KENNECOTT FIGURE NO. 4-19 = a a as ee Nera 

: 
ea [ewan es [714789 | COMPAN Ti Raat eda ag [NERC TM aR A |e es a 7 IE EO [ CT MM SNC fe | i EMRE LeToRR =e a 

Fe uel sca Tc ee ae AT aC a elma REST eT rreram eee {aR ICT 2 a2 hae 
eee cA Sci SNe SA Cea cM cc cere at re CN Preaek y es aN aie oy Ol seer 5) 0 a | swe | 17=100 —=



a ct eo aes aa To Tahoe oe 
uc i ee | em 

gq! ap aoe | eet eke : 
a | } a oa cee SEED AND FERTILIZE PER 

ee ey Sconce:  Samen emma) enarern 6" PERFORATED PYC PIPE 

jeder peu oe ae ome : LAN) | AS 
BSE Pee ee : bo ane rae 

1200 [2 ee ee ae eee ae bt 1 SE Rone NRE Perec ane 

: ey FI eT sn WN aa a BAERS ee ea fa So 
SS SS ae : , aor Sew Pee ma | aaa Bare EXISTING HON re eo 

ee SS eee ee eee eam PHASE T t—|| "VY" DITCH DETAIL LEACHATE COLLECTION SYSTEM DETAIL (IN a AIL (1) 
| | | yf 

go ee (SS 
SS SStias res PA] : Py Sf LS 6" PVC PLUG ee re Seo ee Pf 
us Sloe Pi tl eae Poa Biesce ies So OE Se ‘oo eae oar Goce eee woe 
Sy ee DRAINAGE SWALE ST eee es iia a ae ae ee 

pear] ri a4 STING GRADE { EP 
Sis ere | a NA aaa ss Ce qi phe os COCR ee ERO 
—3y } | —\, At GRANULAR” BLANKET | 6" NON PERFORATED CLEAN-OUT ee ee Se NP mi 
GaN eae TE ee S I —— ja jase 1” GRANULAR BLANKET 

| a ; | [ere ——= = ae 6@ MIL HOPE LINER 
ag eee Paw Cee eT ae ep iene more Se = Mie | 1} WASHED GRAVEL 

sar | ae ag ee eC fees et reine cere Ieee | mee arene as 
t : t \6@ MIL HDPE LINER r 1’ COMPACTED SELECT TILL ETRE ey 

a Se Ege es S| SON aed | Sree ea] [Se ae ON eRic cD) s a eee oe ; ERS 
ape ne | ——_N.40, 508. : t a eee ee 6" PVC CROSS 

ee oe 
elgpateaateal eich ace apes Tameadee nn eg eee eaice as a — CoE Te Rae ene eae 

1210 | | Paiste SGonit rari Gunn ee eae sua a eensen ne | | 
Rieseiecis a greet [57 Samar nese | (er A eee PRUAER NS Ee Pees eee ee er) ere TYPICAL CLEAN-OUT RISER SECTION (A) 
Foc - 1s) | a a NO SCALE e557 

eed Bi Nets gn Resahe need eae We baa), bes uaa oleate calito SSS Se NEN Pe eee oe 
ea 

pee a yp fp pa fp jp 4 + YH oleae ee ' 

ae Soe ae ae eee ee Se goo > 1190. | | abs 4h | eae 
| 

Sour ae Ean Somes! eee x een a + | is eons “~ Po $" 9 HOLES SPACED @ : 

ee ee oe 
5 [ 1 ee ae 

| 

117 fo een Sneicee aee PIPE PERFORATION PATTERN (3) 
: ieee ger peal eee) | {eorerscrren| Ba isa Cy, a eee ees fe pee No SCALE we 
Caen cae bare fat Ree cea pear i perm ae aos Noha 
| DRATNAGE SWALE— J] + t cece ie 
ee ee a SO Le ET RN eR | S| Lary 

C JA feouras| Tanna Ree era [| eae EN Oe ra [DRAINAGE SWALE 
ae pe ee 

Se ee ee 1150 | \ att HA, aa ee DRAINAGE, SWALE 

TT TE COL CTO aS a a A es 
a a ee eee a eS as ————s | i = ao a —V—-- 

T° COMPACTED SELECT TILL SUN I oe ae oe eee eee ees ee kee ee ee eee See 
Bee ISS rac aS CL el Te aca on Salina UU ee Bei ee ee cig = a 

eee eee ae | ford, Bacon 8 Davis, Incorporated FLAMBEAU PROJECT roan | 
| i 1 i | { on 

—————a a a eR aN a” 2 ee 
<n STON [.] ar PT oe a fen [ent To oe [a Lx Toston ar Ta] [et] = KENNECOT: Fwooe-01-069 | 0 | 
as Sess Ne [eg RT >TO J Tvs Uf SDS Se [Mero a GO ar | Re ch fe | PR eR COMPANY 

PEROT Drs me ee 1515 MINERAL SQUARE ee 
AR ANN MMR eR] UE clo [GL ee LE RMP | | ae aS SS J GY AL NEY 
fea FD RNG AIST A EO MUTE 1 A OS = HSE | oe UN ASL [SU Waa ene [enw | eR | em SER aR | SOME AS NOTED, 

‘$L6108



SAE es eee | a eae ee ge ee Sas REEL 
eee (aa fot ee zi 

ied ee ee | | a ne ee ee 
| T { | | I | Pine Se esc d iad 

i eT i nm a a ie 
S [ lira [ fees alos a I ! al eB 1 t $i hae athe Ll at eee eid SOD ie ee ee 

Be ee Cae teem oe 

pa ean| t si ! | “ail e an ee (eae Te Peeinaee ce eaeen oe IN| | 

——f -—_}——__ | _tf —___ ee fof tf poe 
7a 200 Sans iemeasaes| (5 eS UE Ea ST fe on Surin eet 

oo Ll | ev ae anna ag pea rapa see S| TT 8 i nen eeeemenni ore eae I | aaa em pe 

PS em ee C aa ee ee ae Fs yoaMeE Ge PRT cl 
SS gs Ie RF eS fT = |S en FSM ge Bp 

| es | gee | | i | le | | i 
Someta Pore Se =f a peed Ce a ee Rests! Be et oy Lo 

ee ee ee ce Pe ee a Solera eae eee) 
1188 De Sr SU Cie ima ae ara Te SE CCE eee en ARTEL ath Serena Wye Sire E BOR Me we ary | ae E aaa | eee eo t ne 

ee LeeesSieal RSA GS es A ee 
Toa Se ee eee ae ee 
eee ee ae eS a a a 
a sibs iene eat ee ey TES SSeeiaes, cee 
ag anneal Sf eReU ee ee ee 
ee ee ee ee 

| eeanenane SOAS] sev eATOeT| ea 
$a (aan AORN NPN Ie Spanie —SeNIsTING RAE eas Pee 5 ot 

| ___ ORAINAGE é Geese ars Dear non Petey aera eC MG cael Sh creme me ee = a “hs. canal ear eaoe ee 

i ee ee im ye a 
ee ‘A [gopcasre eeteeeecerepeseceescecs heer ee ec can aes ceeeree SESE eg = 

Coie ete Mite \ eeu 7  —— Meee eae ate he ae Seer 
i?—— Eee ce 1 Pa aT il et ee MIL HOPE LINER ae ec TILL - (aaa 

ese arco eeu ee es 71" GRANULAR BLANKET fT FOE ERO OP MR 1k 
re epee [7 TEAGHATE: COLLECTION perieties aa le S ee ease aera ee lm ca eee eee 

aati 4 rises } Soe 4 ae aceeetaamts acta pete UU ene 4 geese a al ae inna teehee sees ac 4 Seen tame etm ey sa ee en ie ean | es T a | [Se ers 
Eero arate RR euiscrerene : Beet — £40.50 40.500 se ea Sea EST aaa oe [aoe 

| | | | | i y 1 y | 

acl Oc Se Si ges erie toe a ee ee 
Sn | TUR ae ty en [meee [PT eee oe NIE PED tall eA UCU | | soa eS eae a 
ay gp eS LE Ht 

Seer ameetaaest i. ao A ae Sh Se A a Vn aD eee ce 
Sify pe RS nh ee ee RTI | Snags en se ean ene Lee TO oe [So evra eee 

Ee aC ee a ARS CE MN il ESP SIT | eee ae (| a er 
Sioa | cones Heeeniers eae nels ie er Sl eS SDA i RY HS Ty EE SEL PREC SEMEN (SRST A SMM (RRR EG) TSC 
OH BA LS ree ee | =] le al ame Be ee ea =a se See a 

zs PSR NORTE UNOS NAN Siete ep ees nai ae eS ESistoRen ah Neca Paty. OAR Ae See eon Lo ea ea fs ees MSE Rerun RO manne Ove entra GINS area ARTE Se ROI aa ee 
ee ee i jacenc (Comets Fee ena oem a aN pivies teeven ae So eee ic eames Ese : 
1190 | | | | | Eats Piferenoe ah (ae = (oa “bg fea OO EES 

Eliya SL LO aC eR RR (NEN eT Seer SST ea US MER eRee ital 
hes ee eee eI See de nt ae eM SAS ease See Ss a ee 

SEIS I i | Steal i fet aa et Uae eee Meat Lea 
Ss a ee ee se ee [eeeeee [Shee elegans en aa) E 

1188 | -— ae eee eae LE A 
TE coon CNS GON a Oc ous fee i Sa a trae nomi: Ow at a [ areola || cor ae ena ad 

| j | + | 

ee er er Senne sae eps Teme awa tone eae) 
0 eee eee ee eae eee — foe 
oe ae es ea See, ceeces J co amen | ae aie ec eee a ees 

1168 DRAINAGE “SHALES feneieaeh oe a |\ DRAINAGE SWALE 

aoe eho Sissel ae a fae ee ape essai st) 
ee ed eer oes eee: ee OES ERE 5] Cn CT SGRANULAR: BEANKE I=. SS SG Sa A eS Tae [ sae | — 
_____| DRAINAGE ___ 3 I | rere aaah e jo Rifai |Salad We) f—\ __j- DRAINAGE SWALE | 
1158 SWALE | \ Gee) ee ENS Ae Eat ie ee ES She BOS ee = Seo ear SN SE Se ge loo hth LL f se eas 2B Eat ' SWALE { i— : : IL HOPE LINER | | | ast | I . 

ipso ne TAC UA Cenles Seo, ede ca aOR Se a oan 

eS SST SE, RE ey SSDI EO oS eee es es eS Ses 
a ee 

geuril Ee oe i a eT en  AMaMee a econ noc 
Pan fae na een ee sie ara Oa gore P=" coveacreo sever TIL Se Me Sa ao | SS ExTSTING GRADE | | 

| | j | } 

5 Byrne woe PMR ae Be 2 |: Reese na aa [itiea ten eee atten Toe ee Pacer Wee we one SS “— a [wcrorim | soe 

eee re! = Ford, Bacon aBavis, Incorporatyd p,J s gipiceetecop ea eal P| esse | 
| I 1 i | i | | T ELT LAKE CLiY UIA ieee LADYSMITH, WISCONSIN Eee as 

[ow no | vescRPTON ——=S«Y:*‘[oWG.NO | ——‘DeSCRIPMON SSC GY | OTE] —SCRRSIONS =~] Tomo omn| Gar NO] OME | RESINS ~—SCT m [ompoon| Ga] | oy | Owe YC] SY |e RENRECOTE FIGURE NO. 4-21 FH@20-01-070 ce 
Fe PS Eg ERE SUS Men Fe [a pvr UW SETS eae ne ea ef am Pum ese pier CONTAMINATED WATER 

i [Seaece ts [am URC A : eer COLLECTION SYSTE : 
eect Ta em PERN [UNS gs BON CAN TS UR (US SOO READ a [i fv LC RN oP [ened oF nme aes 22a fares) Ooceciaeap Re olf oi psa see bea a ST aN US fn fm [Ds TM ef a [STE T= SF Ue ENGINEERING CROSS SECTIONS 
ee fee kN OR fee RU fa a | RL Ty | IB DL frat ne [em ram Pare | as PR wae || a ? [SYST SERS SI esa S| SOME] NS NOTED 

‘SL616A



} : ; ek 
s g 8 E = = = — 

ie a fee ~ = ; x CLEANOUT LOCATION SCHEDULE : | ; so bias Re: f 1 | 1139) aH i | 
ae ae Re oa syscall |) 4] Ss aae LOCATION —suRrAce 

; ie SN | | ei i Fees a ee : ha>z NORTH EAST 
ene WSS Destine || ? \ Seay a Co-1 | 40,133.21] 39,924.10] 1156.15 

i So see = i | y \ | ) | | co-2 | 39,612.01| 40,445.29] 1153.00 @ 2 1e0 200 ‘4 7 SS | Jee \ yee 1 \ Ve . . . N 41000 a 10 | \ a ot soe EG NS = pg ee - Co-3 | 40,520.08 | 40,300.00] 1155.00 Be ; iste SS ZA00 A WV aa g SS t= et Ny co-4 | 39,612.01 40,320.00] 1154.50 
oA) | aa) WA - See eee ae i dy a : 73 : ps Ga = | co-S | 40,930.39] 40,600.00] 1154.25 

ae . : AA ae cia. \ iy —= me \ } co- 612.01) 40,600.00! 1151.00 whan xuse. ees it Lope Nuntisas : yy eel ines 6 | 39,612.01) 40,600.00 
& ) \ As f E 40,600.00 | .. | | : Mt (Hts CO-7 | 39,664.19 | 40,176.74] 1156.50 

4 J a Aeilae! al 2 ib i \ A H - 4 ish 
= g i ee \ f Lea RL x40 NG | ee { 

of, oF} ee Gh : / L yy "15¢ \ : | | i 
( a } / / 4 s 4 \ } \ 5 

Ten 1 Mises “> “ (ie oe 7 ¢ ioe — ANE NS | i} | nas! } non wl VOUS SS j la KCF \ 4 | \ : | \ { y 
% \ Se = Pic AS 6 & x55) | x i Pa | 

i iif LF a at a *1134,4 so SX \ { | | qn | 

; oe a hn mag I 2. A Sate eee. ‘ | 
xg) Gijaae y ' 1143.2 \ ss & oe i see y 4 | j Ve 70) | nal HR | NS 

\ ee y ~ v 4 5 xu47g | x11429 ‘ Cee a a N 40,478.73 Ves 2 i 4 29 ] 
SC Nr J “ =. x / ) _N 40500 ee wna I OG // ff > Srye pa / : ; ‘| | | desea BEE yen 

ee es an fil / cs i | L AWS A) ey Hi lees La i ie ~-10C0—— EXISTING GROUND CONTOUR 
Soe SS, \ Sh Lh aad ff ae <i i aaa ane | *1143,7 SAGA TTT | HT} . 
Sa a CLEP Pow eerie || NS x 1202 EXISTING SPOT ELEVATIONS L j SESS es pee POs Y | ope | SE Ts i = T1255 epot 

SS ay a4 hi re ee a 7 0 \ | vo Me teees | (TREES AND/OR BRUSH ea ey LL NSS : | ‘ } Aust II eve orton Lj} | aass oN 
/ wuts ( aul atin fp es xyhe Bas ey : / | leacall ay ¥ || IAT —y-——X— EXISTING FENCE 

{-—_~ S ~S f/SSV/LG q I \ | \ / i | val Va | [| __ EXISTING BUILDINGS 118.26 Ee) / Lf A Afr 5) ep lses | | il] | xaare {1 18 ae 
| el \ Bp his L fey : Qo Bf \ qi ' | \ = @ ‘lt 1ee GROUNDWATER MONITORING WELL LOCATION AND NUMBER 

4 ) y — KM si a | a (PHASE oe | Ee | @*1 CONTROL MONUMENTS 
io vy LOA J 1 oe | 

ae ~«u24) > oes j ae | PHASE I al | Hea \\ | — > —-— PROPOSED LIMITS OF WASTE PLACEMENT 
Biman ir ee | | 8 | | aa | \i8 os oe eo) Z ee / | ial | | — — — PHASE LIMITS 

Z ENS ta — - ! | 

(2 ee 4 ; a Sa ee ae H [ > «fuses 1 ae lhe ' PROPOSED CONTOUR oo Lf = 5 p68. es 1143.9 | { | ! | / 2.53 ee Af 4 Yi, / INV, ‘1147-04 \ @ | \ | ; * Ha -£22— PROPOSED SLOPE 
i x ee TYPE II STOCKPILE ) \ . tL. ‘ 
wo Wf x \ al is) | y ‘ | mae x48 ->5:1, PROPOSED SLOPE RATIO 

/ / t ‘ / + \ 1471 / | Z| : | Vv 
: [/ [syste J sy N / . sl | [ | ener |i baa | ssresssseseess PROPOSED CULVERT | a a | \ 

pnvenen DUE Bo ossiel aE os | EN ROS eI eval see eee Se ee ale s+ DITCH OR STREAM FLOW LINE 
Void \) Yo hen es é ] A - x ¥ a | Aes Sul | —¥—- PROPOSED FENCE J \N % i a \ i S Lalor 47 xanste | lh i oe IN || ; | é. es % | / i \ Whe | 

i \f et [i T | | yf Ce ae re | | ahd 
Yy SW ‘ oe Na | CE deNXoo ee a 71 I H fs Ht iia s 

y Gy: N 30,664.19 A / Ey \ | | ‘ | fea) Wis | aS ER EH 8 ) { [seek CONTINUE PIPE 250° BEYOND] fi (oy. WhO 
/ \ uae N 39,664.19 | xu4eg ——F-CAST INTERSECTION. PLUG , || ee 4 | 

yy AEN use7 worsen) / eee AND WAR ABOVE, GROUND. =a | il 
17 np) et { £ 40,600.20 i | \ | it| i f- 
| / / oO \\ fi aerae ae 1 / ewe ti5i-e4 as eed : / \| | 

\ ( Nie Tee 8 SN Sf TNV. 1138.78 \ | | mugs ‘I a Aes a WS Sew fj = Rial Pak hee Bal | | f | 
| ‘is ENG ese = Sears SS | 7 ||| ae We \ 3 i 7 7 aS a fail pegs coh swe J = — REALION STREAK | pepo 

\ f ftom rr Nike ee ar | WN, 
- \ \ Pm = == —— — tb Sa eeeY \s 

ear oe Lae ey. ( pS an ts 
N 3a5qqMH- 18816" me | ‘ \ : Q AS Y ee i /N 39500° 

| ye wa \ | 7 Je | 

| 
| i 

Sites: {| wicrorim | yog| 
Ford, Bacon a Vavis,sncorporatyd pF FLAMBEAU PROJECT WEOSIR 

ENGINEERS-CONSTRUCTORS Bev LADYSMITH, WISCONSIN 
SALT LAKE CITY, UTAH aes . : a 

a Z oi KENNECOTT IGURE NO. 4-22 | rvoeo-or-063 | | [| _owe. no_] DESCRITION WG. NO DESCRIPTION ff me | a cao peer Se Poe [ef REVISIONS ae Ge ee Sb eee ee NE MINERALS eRe ET FMaed-01 oe 

8 |S SSCP VU tal OO RO RRO af e g See |ad|  CMLAA eEi || F| ] R |  mnt| vaee aL eae OTe a SH | PO | COMPANY | Gana YER ASTOCKPLE ; 0h) = pn DRAWING NO. 
ES SEU Ee eM a ea GD Ma a UR ae LP | | EPS MD i TN IN at ag OAD a eee OC RWC nzeT Te 1515 MINERAL SQUARE 
Fo ue Sma J fa nef ea OM cc nf a ia [ns fen eT mo SAT UME A, 2 | LEACHATE COLLECTION SYSTEN PRISE 

PS ee UT Ne [SI a TR =e ea | EN a UO [Se ae oR cen ce fla TR eae ae re] Sl eR] ae [ER i RA PNA SET og ein 
SLIQIA



i f LANE 

pert 0 Vl | ca ee 
(8) #6 2ND. POUR, WITH 1172" /| VEN i i ACCORDING TO 
12" LAP AT MIDPOINT NORTH SPUR /) |) 470-0" . fh LANE WIDTH 
BETWEEN TOP OF TIE AND / oe rf / 
TOP OF CONC. 4'-8 1/2" 73'-0? 

STANDARD GAUGE 4/4" x 3" BEVEL {\ UT 8 
FLANGEWAY SOUTH SPUR: IN NS De 

\ 25 
a Fo eis ek six 'N_39500 ee eee sy 

a Ne ye Seiee BN SAIC ee Meee i 
|p a ey | POND iia Ith 8 | 

ES P pos Z. 
OU ele >A ded —\_cross ovER = 

6 SS als | 
3 a vle SH WATER 9, 8 ‘ #6 @ 15) #6 @ 15” 2 = a 
5 21/2" COVER 42" LAP) TREATMENT 5 

s is 
a 

SECTION (E) 5 
SECTION (5 a 

PLAN | yk | 

Dope S| 
20'-0" ————— NOTE: BR eats WOR AS 

fear feet ee feet SEE STATE OF WISCONSIN DEPARTMENT 
pee) eplsten = OF TRANSPORTATION STANDARD 

[ck TYP) 1160 er tee 1160 ae eG a ae 

or) femme EXIST CRA = x 

CaN Aen piensa a ta en = Fecal Sd eee aa 
WY COR a TYPICAL PAVEMENT MARKING DETAIL 

SEE SECTION E 1158 fa t : 1158 5 =e es 
THIS DWG. co ced tan aaa ae 

STATION 59450 TO 65460 FPS See S 2° & 
: SECTION eee ds 

£ FM@00-01-004 9A ee HA 
ae 

Se 
9" +9" eee Bieor | ubtg 1130s ee eed 1130 

Ake6s 4'-B) 1/2" 1°-6" 3'-0" 65 
MIN. MIN. MIN. . 

a 25 PROFILE STAINLESS STEEL CLAMP saa 

GA caren sae Ta 
PIPE SEAL PROTECTION HOPE LINER 

“ wy = = wy aa RAILROAD SPUR STRIP OF LINER 

SLOPE 48:1 | #3 SLOPE 48:1 BOOT ae ls 5 di Ths ates bes AES | 
Teva. lg ie Z a 

A me SCALE 
HORIZ.: 1°=200" 
VER.: 1"=10° 

STATION @+0@ TO S0+50 A FZ 
Ee 

SECTION ze stata As 

=--, FM@@@-@1-@83 (MIN) (MIN) ee 

i aa PIPE PENETRATION SEAL 
- FILL WITH ROCK & GRANULAR - 3 HDPE ie (TYPICAL FOR PIPES LESS THAN 36" DIAMETER) 

ee ; wise" Bo te oe 
10’-@ 10'-@ La We 

‘in 4 SIE SRG i £9 | ; : we Hee 
3 Dr ee ET y rea aa a 3 S|2 io fe Vo oe EARTH COVER HoLOS 

CE SN DED | ee 2 Ap eae OUR OTS SEE A at i BEST ON 3:1 OR 

TSR a NS | | WO YW) ELAITER St OGE 7 ee Lie 
EXISTING GRADE COVERED LINER 

STATION 50458 TO 59+50 

s SECTION 
FM@Q0-@1-004 as | wicrorim [08] 

Sord, Bacon a Vavis, Incorporated FS FLAMBEAU PROJECT | woos | 
ENGINEERS-CONSTRUCTORS 

SALT LAKE CITY, UTAH eg EAC NSMITEE WISCONSIN j DRAWING No. TRE. | 

[we wo] vesonpmon | [own | vesonnon—s<d or | WE] mevsos =| wjomlom| Gr [wm] or] Rwoms Te jempom[ Gy] | 9 | om [| | ue | | KENNECOTT FIGURE NO. 4-23 Ezz 000-21- a 
SSE Sue A gg RRNA RR EO Sa GU OREN Ue PS EATEON TAT AM S| 0 Lo eR Presta POs waa |e Roe MINE be tS SITE_GRADING Ree eee 
esas] Ee RCT | UMBRO 5 NPN | BN Ui Wu | EN INU SUD ys MMMM] ea pe af Tw a | COMPANY RAIIACNcoTSNNORCETATIC 

ee | St cS eS ff RON | HEE UR RUMI RIE UN Or eT [Pn [SRE CORN] anf aa er ma Ff nn |e AD oh i SLE oe ere 
ee ee es et a ca [a ee a ea a | MM [pg cr ee a [me | ee RC ee SAE LAE 
Gea Ss ae AU a [ARTS SAGAN WE st Se UE ita | en ae IST RS| —  | R eear tes [Ree | ie age eo ae | NE ne [SRT SS Se | SEM NOTED ee | 

‘SK923H



i 
: 

Eu 
Se 7 cy 

“fh : 
g 

8 ee ee 

ee 

x1138.9) 
Le 

lj et Ati ~~ 

2 

ia emia 
te ae 

a. R= 
= z 

: 

gi 
WL 

= | 

¢ 
«1439, | ao 

(fo 
a
)
 

WR 
fay Ne 

We cee 
jak AUS Uv, Y, ld Le 

S\N 
i 

HITTIN nose | 

: V 4, 
If oo tA

 

Reg high
} fe af) 

A 
ie 

ribeall y- 
—toee— ERSTE ONO coro 

<7 -S pA pet ue i a =— 4 

i egLf 
Ae eae : \ | y )) 

| IL it 
| 2 | | 

@ MW-1000 i
 awe 

sam Ys 
dh 

TYPE I Fetes nn 
H qt) | | 

a 
ae 

Tit T tom Gy | 
ean rooney 

aoe | il | 
a 

ee 

if | Ags 
™&® 

| 
| | tI] 

2% 

V\ | 4 
Yn HER 

YY 
TOP OF STOCKP ih We 

eee fae | P| 
255 PROPOSED SL 

| ih Li 
~Y oe 

ON We 
a : 

GIS 
> ra | a ii a

 
i eo 

a 

EIS 
4 wr. 

)) . i" ewe [tl | 
roe 

/ YEH 
a = A,

 ‘ 
am / ai 

1 Qi hi 
i Hi | 

—%——+- PROPOSED FENCE a 

ff NO \\ ii re | Nb 
' 

Wj 
men. WWW 

) ened lll 
feel 

Wie | 

cc SN a —_— 
|) Oi! 

| 
reg SS S

s 
mi 

| 
BE ey i, 

el a | alte 
1 

SS 
Nel eH 

| | 

| eee UM 

esc 
7 Pera ere 

DESCRIPTION 

ao 
ee 

‘e
e ——

—————
— [oe | —__Svs088

 —___ 

, fad 

Se 
ee ee eee

 UL 

Sas 
= See

 
tS ne 

MBEAU PROJEC a 

SS 
8
 

LADYSMITH, WISCON - 
Rae 

Pe oe
o = 

ee
e 

KENNECOTT 
- ell 

Pie sane ieee s| 

—— 
MNRAS) | ——rioe

 x trocmnce —  raeeei-5 | a 

pee ee
 | ee 

ee | oe 

Prasexenserenee |_
_| 

Enea aa]



6 em 4 
a oo = @ ¥ x 

e ce Ay { See 2 . . Poe 

i 200 
a 

SL ~ 
% Sf ' i 

Soo: eh 

jm O
t See Ss 

i i : ear eee ae xn | 

IRS | Nee — —— ; \ \\ { By ate nS 

cae | PS GP pt 
> J ; pet 1138.3 

sd Sige ty [ ta 
i JEG By | 

cae y ) | xN38S “ if mY Ig Ky {1759} G Wo =) | { J { 

s y 7 ) wo 
oS ie ay 

J , CR N45,5) if J il : ne 
J eae 

i 

( ( / Se ay 
ae oe oy } = : Jay 

I, : ‘Pe 
} 

i may aa ae i] 

g| AAN a, cS) 4 aS / «1137.7 we 2 a i ' Li) ff i 
: a ) ° a i 

*\ a SS } x34 Let Pee op Sf oe \ 7 ff a —o 
| 

i : 

LD) Mi 27 ee 
iy, ri 

dan SN MANTEL | eat | 

ea / tn fy = a Ae Hats OE 
y Yi (, e iH her ’ [|| xudad | 7 

i a A/ ¢ 7h’ WG | Uy fy ' [\ | [fi | 

WACO te LG | / ff te I | Le 

nsasoo | |/|/ ee 
Ly i Mg ti Vy BZ - “ sc : 

\ Se Pe Hae LL “7 VO si ° Py ded adh HT 

SEAS oe Se <ttth | fy Cf \ FA aN 4 my a 

eis ee rs. g At Sp is “) a7 N i Sa WA ee HRA ee 

po ae? Ce /* if yf “Vg Sooo ) eee ‘ ~-1e0 

ae Le) a vy VAG Yj Lf 
( | i % Ly 

TUEIOIS ga T= 120SE. || ic 
Y < - EXISTING GROUND CONTOUR 

en (eee 0 be Lb 0 AJ || a ‘ ve ev rire cee entsTNe sor eLevTioNs 

K eM é B re 4 JJ LAG ey 
A, / OY 

| ii 9 ] | 4 ae EAE Os 
~ _) TREES AND/OR BRI 

: SN 882 “A jy Vf y Is 
xusedll / L { 

| 1 
ay, h USH 

Pe ee ee L hv 
arn 

| | se 5 PE cs sl Nt 

r se oie ; J Fis Lo P 
| ii i: ‘ 

: 
Le EXISTING BUILDIN 

t= yp a 7 PHASE I Ci i /PHASE Il | 3 
a es 

oe SLA La yy : Y | i i ( ‘| a 
| Lie 

oe GROUNDWATER MONITORING WELL LOCATION AND NUMBER 

CTS g AGI oe Ee AN Mil é ees 

j ZI) ee 45777 Ly 211499 C Tah h 1829 7 

z MITS OF WASTE 

Cf ee If (e= Sg 
Ag TYPE II STOCKPILE i / TYPE II STOCKPILE | | 

oa Ss po 

wean |) AS BA GY Cy GO \ 5 oe ouvert \ | user | a BY 
| * | 

PROPOSED CONTOUR 

i oe Gi [2 CZ Y ce \ Me 
ake) \ Hi i 

| HI]! x11416 | | xjpaat 
-<=>—  PROPO! 

| y jo a eS
 Brora tas \ ies u a SES se tet iy (eee i x li | 

oe on a. 

hi Wife 
SA | ers ME I St aed 

ee a 

oy | | ) am 
y\ | ELEV.= 1213.00 We LO, eV 

(See Tino 
PROPOSED CULVERT 

LIISA 
va Vee One|). 

cinco 

ry fg Ke, 
/)) ae LE CHPIE SO 

ud lL. Ys <_ovweroe Sh 
\ ) iad 0 1 : } ee 

VS 8) Ca) ) 5 Aa Mf) Why 

L~ LF non Neen ape 
A YL Wh WC 

an SSS Lm WS ne F 

oh ee eee 1 
“Tl Wier 

w se5g0"'!20%6" co eg eas [ee 
ee 

: Le ‘Gace Wee 

| Ae ee ie ee / a Se 
Jy mass, (TY. 

: | 
[me er Rants es ray —f- Bes, | ieee 

8 

| 
| a7 rahe a a 30500 

oie [eae ae a ate 
Ford, Bacon a Vavis, 3 

pe eee 
ara 

, avis, Sncorpo 

pe 
Pema. 

Psa bai Be Son eae See a Uae ras a 
BYSME WISCONSIN |__| 

——— 
= 

| 
Pe Toe} NERALS FIGURE NO-a a] 

——— 
ape 

ee 
a ee t—| fren esi a isya0- | Conny Lio 

eae 28 FMoad-01-066 

ae ap |e |S) feces nl ese) fier fires [Cari 
| | 

Ses eg sce <a eme | 
igs mea, sage 

Po ee oe [—Faseveseamoes | 
SSS OCR Re acest P swe [inzi00 

‘SLSSGA



: 
g fF z 
a oe Fy Lad > E27 I SR ei ae \ = a CLEANOUT LOCATION SCHEDULE 

\ ) ee 5 : | 2 cA aN. ated a ele aes 8-8 | 39,664.19] 41,112.91] 1149.50 DS ee ei fee eas etal) ag N 41000 ee | NEES eels ot eS Go EA = = -a yt 2AM 41000 5 0-12 | 39,612.01} 40,900.00 | 1150.00 

ane” 4 tin ay be ET Vj > ae 
} oN } aoe : A iy AW \ wav 926.42 ff Page| oe) 

‘ ; i esa al 5 if 4 cg iy ] F| fie 1428 a \ | A ae ite 

Bi A AWA em oN iw 7 Yi yj i 1 Penn i BN NAN) et (ee sn Yi) yy a \ Cy OPTRA f 
‘| ay Dy eed Ly J | Gus | CLC 1A. yy \ y a | J ai r 
Py x. 74/4, | Yftyy hy \\\\ aH | 4 UR) AN la SECU H) LL Ce LJ ly / lib Yi) ae Vy 
ek sf f esi Yi, / tf Wy WM | i 0 i alee 1142.5 1] a Ht Ate OL Kf Lig oN | a if) ‘eee er | LEceno: ee 

Aesth a sree = OS ee eT] Tae, V4 y i iG Vi a Sau —= | pane oa LUT VT) b ——1002—- EXISTING GROUND CONTOUR 
SSS Oy, Le Hh / ifn iy i | Wi NY fee echt \e x 1202 EXISTING SPOT ELEVATIONS SS ei et me Yyy ay i y I / ee Hager eaes ga) f : 

iy Mar wpoy || 1/5 J. Ly | | Wish 7 ae EI | prorat a ee Ae EXISTING FENCE 
(Py FOS SS  Y/MAZF, yy jp hi Uf \ | | i Uh | a | a [} EXISTING BUILDINGS Maze ’ es, ie {| iy iy Ye a) | ss] wae i | | a oe \ | |= | 4-MH1209 GROUNDWATER MONITORING WELL LOCATION AND NUMBER 
K aa “s CL mtiese KL id Yj Lyf r Hay ‘ b nies | XE @ Ft conTROL MONUMENTS 
eS Ng <7 Ty HASE I | if (PHASE 11 | — = —-— PROPOSED LIMITS OF WASTE PLACEMENT 

es aa ae LL? Y S ty i : j fi | a ' | | i" Hl — — — PHASE LIMITS 
} eo See : Lf AK Y ossis o | | i cfecaal D C | | || | PROPOSED CONTOUR 
ES |i =a (it Jos cs Re \ a | TYPE III STOCKPILE LH UH V 2.52_ —_proposeD sore Cee — “ 0 Af \ TYPE II enn } E WE Yo | | | PAGE || Lee < ait nen ee gating er oe Le G, J ( x Ae oP apie ‘ | xua77 ( fo. | endl | BENG minal i seresseesesees PROPOSED CULVERT 

Nao ff) PS BN Y ty 7 ( XA Seba eon \Gnie eee athe eal A Mh BES He eed Lil —---—--— DITCH OR STREAM FLOW LINE 
er  4e2.$ \ Top OF STOOKPILE 7 | i / : = oe —— [ {11 —%¥—+- PROPOSED FENCE ' fe \ Wj ~ \ = HKG ( AMM a ean | Hi] 

| \ Dy) ae S)\ \ \ | aie a || Hi" 
\ \ $3) KFS S ‘ & ae ‘il Hi 4 | a \ I 

1 Yy ca ZOV SS ff ES \ 1) fe a Lt ) ila | 4 YE. gs; AX | ae hi aaa ) Hla 
| y Ly — sl Co \) Loe a Ts /enees no HCE NRT or Ce he set LY Mies Aes: i SRR Ao. We SS i, A ARSE Mell WWE | LG fs ee ”\ ‘Gs SSS = i ogy. LETT Me > oy | 4 Ll fg = a Se ON ——_ ; ee 

Wy . || Ft sem, nb 
ackan ee | S j pass, oven ee = == See 8 Mii-788 4 p4 ~ A | | / f | ) | J Sas TS ] ] 7 = Jit Ll ‘= 

N 39500" °<""6 \ See a eae Heya Ard eats cue De mf lA ice fata Mal Ms Mia 
ROE Nel eam Fo as ee al ey Bi \ | | / 1/ ee ! 

| 

Sord, Bacon 8 Vavis, Incorporatrd pF FLAMBEAU PROJECT Ff vase | 
ENGINEERS-consTRUCTORS S20 LADYSMITH, WISCONSIN | 

a a —— 2 2] Te] 0 [Tw] oe]  KENNECoTT 
g pee | —__aet ____ Pe ee eee ee CeEeaeS As sgt = 

SS ee pte ce see] ora ree ee esi] f irsoiey ane aaa 
Le ee ee ee su ssi SO Sa SA eto ae



2 g g z 

s GY 7 r an 3 e aa i i =i a a see ee ———— F | 5 Lee sag Pets Aba Niet yf 1 ~~ Pee ae i | | 

i 24" CNP CULVERT” Wi aS | ae HY | | | 

ee yes He Oe fe Wp (| | 11 Cee | | SD (Ae) KITE i) oy oe) / ee YF Li Yi \ ft i i Ai Apt I i\ 

: (ae, Ke OS) ALDARA 
oy NN YY ety C 7 (ae) eh A J CA ai \ My iy | | Hi t ee waded HDI i" i| we 

\)) SSS OY ee ELA “iy Re | 
Oy) TS) | | fg bg ‘| 1 SM ee 

Sof ago J) / tees We ae oe / Vf Ly | NY *1492 Le | | i Hh Ne 

CONE AHH hf hy /\ Ts Tak | ee ee Ae ‘ SS Savas ery t j LY i, cy oo i | Hn ri 1. ——1202— EXISTING GROUND CONTOUR 
SS ya Lee eet HT 7, Y Sy ee ee “| ae i Hy Store| | \ x 1222 EXISTING SPOT ELEVATIONS 

t 7 RL eae aa fa Yl J jj ain eae Ce ) se A Fy ‘ More | (TREES AND/OR BRUSH 
aad one Bes — hook || // YT YO V7 Y\| ( || S/N) EY Fe ore "| yt oS EXISTING FENCE 
Vax ees oe / ALK, \ | f i | i] te ; | (| || i I EXISTING BUILDINGS 
piney Cee ee fos ZY Ls” | A / | ! i i ees | = | "1202 GROUNDWATER MONITORING WELL LOCATION AND NUMBER 
h a NG ntieng Ue Wy po 4, [ | ] [ f jie i | U z i @°1 CONTROL MONUMENTS 

Se Hey > Le ef vy Y [ | ul Ve i | \) ie i\| — + —-— PROPOSED LINITS OF WASTE PLACEMENT Fei RCI Ae 7 My SY 477 \ Lhe — Hi WT) | il — — — PHASE LIMITS 
VM oye Lyf) Ky ee sists \ 4 ck «(aes l MG Wy Wy dy PROPOSED CONTOUR yes / MY! Yi yy TOP OF STOCKPILE IM ie Ii 
La Aff ie y Yi | Le x92 | ELEV.= 1213.00 . Pe } i We | Hi j 2 peoposey siope 

YA le if, YU y : eae NLL lier El mroe se mr a a oI Y i 4 LS GY i ie on cc K x11477 ( | | ! a | i. | I il | ssessssssessss PROPOSED CULVERT 

Nivea LS BAN OIA MTS 3 Dro ENE OG EN eee oa ——-fe i iL 1 Sn ss DITCH OR STREAM FLOW LINE 

| | \ ae. \ \ ao | r Ee if pe I Hh —¥——¥%- PROPOSED FENCE 

(IA | fl (RN FEX S \. 1 fee ee an 
aes 4 { \ ey S e \ x1432 | | \ 4 \ le 
hoy “2 Ln Vj SAA Ay ; eS : joe jy H ZIONS hi ‘ i fa Wt | al 
(XN \g LI =a al ie We |e 

LAS a4 KO fem ia 
WA NS Ss (IH 

i x1483 "Sg | E C0; \\ ge SS ne) c= i {l¢ : 

| yy ae nee” LAR i 
way] i ay fa “ 7 Se SS Sa SS [Mz 

nse Ss of a Ne {--—-—— + +} J et foe 

| | 
| ! 

J wicroriM [408 | 
i FLAMBEAU PROJECT | weosar | 

ee Tyee 1 STOCK ae a ee ee a ae | nee tsiocrens —_ 
ee ee ee ee a bp mer rent oe da



) ; {i ‘i : a Ai f Bee | ae , . 

- 7 x 

€ 1080 BENCH | eas . 3 . 

= Se e i = 

_ a o 
z 1070, BENCH "3 

1079 \\20 
2 

g 1080 § q < 5 
a 
= 
_ ORE HANGING WALL SS 
iz 1080 BENCH bee ia 

eee ee 

= = 
m4 2g 

' : Sey _ | 

i Ui /s | Oe =i 

v 

‘ ° 50' 100° 200° 

ee 
SCALE 

WCROFL 108 
PINCOCK, ALLEN & HOLT, ING. FLAMBEAU PROJECT ee 

LAKEWOOD, COLORADO LADYSMITH, WISCONSIN aS aT 

[ow wo] —svescmpnon———SSSC*dSCdYSC a] DESORPTION a a eee RUBEN OES ee i 
a paras Ties iz Si. <a iiieia a aa OR Bes ae aa MINERALS END OF PREPRODUCTION Se 
ae deli pai Zine ee eee ae Se ee = oe PSO ies ae es = ae COMPANY ee 
oe orn Doe aes E ir eee cu ees pea Shia enn ee 1515 WHERAL SQUARE TES 

fetes ny eles eae 2 ees A oie | ome pe fe ee eran se ana res [psecemnic) fos ca SAT UME cir, UT Sols te 
rae feo esl eel aceite ese alam a ScaLe



wis 
/ /i if tae a \ ce x ; 5 seece 

é £ : * G / 7 ; - | ( . - J f 

a } 
oa ) | 

6 1080 BENCH aa y ce | 

7 ae 
Y — 

«-. Y 1050 BENCH a i 30 (130 een 
wo q 1060 see 

z é \\20 

< J | 108 

2 os 3 5 < 
1060 BENCH 

a is 

= ee 
< = - 

| —~ 

E oa | | 
1070 BENCH ees Tan seose = 

§ 1080 BENC a 
. { | a ee 

' — |} | os 

: we 

[ 
Pod 

Ue os 

ae 

a | | j ae | : 

4 

° 100 200 

scaLe i a ccc 

MICROFILM 108 PINCOCK, ALLEN & HOLT, INC. FLAMBEAU PROJECT Sa ee 
LAKEWOOD, COLORADO LADYSMITH, WSCONSIN | __DRAWNG NO.” REV 

a DESORPTION [xo [one] evsns sd me fom fom] Se Tuo [on] mewsons———SSCd wr om om ge Cd or | om Crd i RENNECOD: See 
pees le a g es se MINERALS END WOE SIST “QUARTERS 0p 7 8 eS aa THE Taree COMPANY TELAT ~_DIMSION DRAWN NO. 

——|—- z acre “ow |wsso.| 3789 1515 ERA. SQUARE TEAR 1... 
cee 2 é pepe tte é OES ENGR jae SALT UKE CITY, UTAH Se os OP ABE EO tee ON 

L a a ABM [ol [el eniz SCALE



i i / / oe 4 ‘ Ye ‘ia 
? : : - ; ’ ; 

6 s 1080 BENCH ’* 
BB ‘ 

Wg 7 <8 — i p= 

« Y 1040 BENCH 3 1050 = Rect 7 Rs 
> J 
4 f’ J w20 

f am Z lice 3 : 
z i ee : g 
3 [ i, ; ee $ 1050 BENCH 
< ORE HANGING WA is 
a 
uw e 

\ 1060 BENCH rrreT eee a 20000 8 

2 \ 1060 BENCH ‘ peered | 

2 = !080 BNC] ee wae 
=———___| 

a 
: ro 

o io” 

weno ® a 7 | | PS ge F 5] i 

v 

° 100 200 

Sco i FET 

WOROLN |B 
PINCOCK, ALLEN & HOLT, INC. FLAMBEAU PROJECT STS = 

LAKEWOOD, COLORADO LADYSMITH, WISCONSIN DRAG NOT EW 
[ome] sornn ————— ]ece —dO] ——SCd fofon| Pwo [on] ewes [wlooen[@y | aw] or |. ] mr] | MENNECOTT FIGURE _NO. 4-30 

e » ee oo ; Peon er a a MINERALS END OF 2ND QUARTER en aH 
3 2 ARR I Axe ey Oe, es al um ons. je. COMPANY. YEAR | are ie 
& ia oe wr | ono | m.. 1515 MMERAL SOUARE a 
5 Ray ee bere | OS Skee fel OFS ENGR ie SALT UKE CITY, UTAH ee! Eee 

ae ete te ever Tae 4 Si (imi pa ae Te Ce oe oniz SCALE



i / /¥ / a eS Z i a 
| é oo 8 @ Ry / ° 

3 ; 

‘ 
| ‘ 
| am ae 

Yi Jee eee 
« Wf 1030 BENCH 1040 § ee 30 
Q fy 4 1 ; 
= Y} § 20 
c /, 

2 | [ g |!080 § g 7 
a | 
2 | f 1040 BENCH = ' : 

= I priate | 
< = y an || ae Wome ae ba = i 1050 BENCH pe ee = irae 20000" 

\K 1050 BENCH | ne 

| SS 
| 8 Ss 1080 BENc por ne 2 | i 

| “ —————— | 

= | ; | 
: o 

eon i / 
ei i ‘ 

+ 

° 100 200 ae 

scaLe rR rect 

PINCOCK, ALLEN & HOLT, INC. FLAMBEAU PROJECT wary ___#8 
LAKEWOOD, COLORADO LADYSMITH, WISCONSIN pore ee 

Cee ai re rs oem poe es foo oe a oe] OT FIOUMER NOLES ESIC N Sra peaie oy 
peed ay ae 2 ST ae wm Risen oT — a 3 pro OP 1ESe8 MINERALS END OF 3RD QUARTER eis 

(Saou CARTE 48 i ce a Ee balsam A ae ee a al a COME ONY YEAR 1 eaeaceae 
| SS Dao) imme mere ae ber a ony Iwo. | aves | 1515 WRERAL SOUNRE es 

Sk nl ee sie le be ease oie pe TS) a ci sre aces os on [sat ue a, vim setae 
aaa [aa] es Pe ent SCALE |



f /y / . | A a ae i aaa 

( oh i | 

a Vi 1020 BENCH wees 4 § 30 
= YY | | w2o 

= if | a Mosel : 1130 BENCH 

z il 1030 BENCH aa Lh ] d 

< | patianaes : ‘] a de | | ec \ OSO-BENTH ! i Seine ue clin 

\ 

5 SA 1080 BENG eae a ae a ch 1120 BENCH 

i Se re) =—_———SS 

i ie 

4 

° 100 200 

fe 
SCALE Pe a FEET 

PINCOCK, ALLEN & HOLT, INC. FLAMBEAU PROJECT ae 
LAKEWOOD, COLORADO LADYSMITH, WSCONSIN ron ay 

r [or] Car] KENNECOTT FIGURE NO. 4-32 | ene [nnn se To Te Ser Pe Pon | revsens Tone oer a ae Geeta e 

ears] E ae cae aes aS om fons [aves] COMPANY eae = 2 Beeac - ee Se a oS awn SALT LAKE COTY, UTAH 
et a ee fener SS fecalenpile teal ceaereas fe ee a El Se oe WON eae |S



es 3 / Ja io J wo basi \ i , : i remus 

: ‘ 3 eh ‘ v i ou. z S i 

( A ‘ _ ze i | \ : ee 
| a a ae ay . \ a , 

EE 108 ies : : co \ c . 

i ee ai rst: : fi, 1020 BENCH SS ! = | | 

* ( cae? toz0 1 1 5 : a or \ 1os0 ¥ 

z / E 990 BENCH Sa | cn | \ 3 | SS 1090 BENCH \ 

pore» - | 1000 BENCH — | | 

\ en care Ho Re el aaa i os 
Se ee 

} s ee : HOO BENCH 
g SS 1080 BENG ee: 

t ! See Migs [3 s 

9 a. oe a 

lias ‘Yj ce i 

v 

SCALE a ECE fo 

a PINCOCK, ALLEN & HOLT, INC. FLAMBEAU PROJECT 

Ce Le 
a [sno eno rt oss Too Pen Poo Tone | soe fon om Er ome oe] | KN COrT Pee 
ee] g aaa ae ee ee ae eae ae ee. -- Corer 
} =f Soe = eee ems (oo 
puna tly & pe ie a Re ass eee siti] aires | coe ea Mons | eer SALT LAKE COTY, UTAH 
aac Cs ores legal are eager [sles Bae] eee ee see [eal oie eels ea ong [ese ca hig eae sve AED |e |



Pr. 1020 BENCH a : == x e i q 5 = _ 1080 BENCH GH YY 3 1020 == 

2 i E SSS _ — 3 " Py = ee. e P & | |! = as a oad -—— \ 
< 

we a ~~ 
\ 

i z I | 980 970 BENCH — fase BENCH | E 1050' BENCH \) 
i a = =a Sj : pia ——mo—4 a \ ——,, nn | a led } 

S PAL wr sa SSS SSS 
fj & $F = se {060 BENCH Af, (eee 

: oe | lllieunienmmetcn. eee | ee ve: 1, 1080 BENCH gs / SSS 
ale wen alee | eee pee - es We, o a 

4 

ae 
Some 

i 

LAKEWOOD, COLORADO LADYSMITH, WISCONSIN — pang 

Poe [se Tarn ee ee MINERALS a ee 1 ee 
: : oe as Spe eee eS a 

® & iaihesea Seta tee ~ = en ae is E a SATE fg



7 i / /j / re oe) | 4 wn 

; [Ep,.—_—_——_—_>_ 

_ | i 2 970 BENCH 990 be oe \ 

¢ oe SNES Eg ae 
Se a ee ee <= 

ae WA | el : 

v 

Co Bene a 
a ed See ee 
(a ee) ee



i i / “ oe ‘ a fi we ee a i ae 

P a aaa a a ee | 

5 If Se 

~ = — SSOUENCR ~ ee S| \ | | sl 

! [eco reee elN eee elie: Mmesemgss Wy P_gaasi al a J S—_—— — ———— — 

+ 

i ie 

= 
a SS See ee



= ae xr SES = pe eet ae bi : oso § 3 ’ 

| (See 2 Sa eee \ | | ——S a oats {be fom DD }} ! os 
A 1020 BENc Fir Nit 990 980 SS r-§_—“Yy ff ) 

i oo re SaaS pee nial a ae [eg t020BENCH B® F: Jp . 

\ : / = es 

Pe : —— 

7 a ee 
a 

= by ¢ a i j pee i gag oe i 

v 

ye ee 

ae ae ee 
ee ee ee eee 

SS ee ae | sto 4



| 
STATE HIGHWAY #27 STATE HIGHWAY #27 

STA.4GH9.47 cee TYPICAL PAVEMENT VV Ai \ era 1 i MARKING DETAIL ON / Mel I \ = 
‘ B| OWG. FM@Q0-@1-010 ( \ 1 a s 

| g a ae hy z \ ro 
3 Eby: : f 5 | 
wh | el | | a | oe 

| fet u | | ar & M | | 
| Se ee | i P| 

A Nie cee TTA | co e: ae | SOA LS Li} ) W | || a Abe —~ = 

The ZB : yt md a || ae es | sie CN BEA ae ee || C4 SS fae 
Be eos N eel [wees =e eye el | il oe a Vee ! | ; || De 2 ae lt | il oe oe hee 1 aa 

| | pe | A 114 | | 5 | | 
f rN | | 1 

wi | | | | \ F. 24" ROP & 1 | | KE A a yy Ic! | ct | 24 LF. 24" RC “, | eles 
LE aie i a CULVERT ~ ale 

at x 5 \ * \ 
| Le a | | V RAILROAD CROSSING Z| | re \, | | | Do | 

SS : | ch || LG Jes NM i ea \Usia i \ | 

mau Mo) le ee er N | a \ 7} | | ee ee ee ee | I | | 

| \| Aad \ LEAs : 5 ROAL ! EN ROAD 

| | LIT = 2 — = Mess WS. get te — 
‘ | N.39500 iF i | a \ ie = ! | co NS SS SR pore eal i SS Ee SA | fh 

: | i] 6'-@" | / - \ | [ | 
AUTOMATIC CROSSING 7 i en | yi c at i 1 | 

s SIGNALS W/ GATE | | | | A STOP SIGN 2 | | 

DETAIL | | |eia| as eae Pl | 
"230" FM@@0-01-003 oe i | | y / | | 

oe a oe | oe ea 
oe | | = (eae ot Pee iba 

{ | \ ee by | 

' Be | a | | 
4 Ks ee S LI ed ae 

| \ Real 

| cue | ee 
| \ 

| f ACCESS ROAD al DETAIL DETAIL 
ea sk : 12'-0" ad VARIES 1=30" FMge0-0 1-003 7"=30" FNQ0-01-03 

FINISH GRADE ; EXISTING GRADE 

2" ASPHALT i \ 

| SLOPE -2.008 SLOPE -2.008 ee ee Re re ean 

cTYP ee SRS ES ESE oe ee teen 
F moog | eo SAND : 

na FILL cur Le 

2 LS TYPICAL ROAD TANGENT CROSS-SECTION sford, Bacon a Davis, Sncorporatrd é£c FLAMBEAU PROJECT | wes | 
: NTS ENGINEERS-CONSTRUCTORS Bed LADYSMITH, WISCONSIN 

SALT LAKE CITY, UTAH 1894 . | ___DRAWING NO. | REV. ‘| 

Co [nae rss oe oe [esr totem ET [a] oe [Tw] we]  “ENNecoTT | ___FIGURENO. 438 rpe-ot-o12 | «| 
(AN) ORR CN UA RA DN Da) TC 6 ed PN) (= a MINERALS 

SEerne pany Uae My ere al a 8 Fez a Ca me RUC |S A] eh ee sO P| RCS TREMP mpage era | raed ec Ona CREATAS TTPO COMPANY 
PAL Gites Waa aa ee On & eS eee jp} fe 15'S MNERAL SQUARE 

ft BE | Car en DN UE ON NS ene aa eee SMe ee Deel Ene ee AE ara a Pee ee Sone Ran PARI, Acar Nan Meee op MM OMNIN Der fs 
omnia aaa se eR | a ee ee ee ee Se [PaaS CS | Tne 

‘SK942H



t 134°-8 { 

(3) SPACES @ 14°-@ = 42’-0 (eli 70’-@ , 14°-8 | 

Gq aaa 

iy 
| E : 

| a a ae o nee Ue 
| aot HK: | | 

a s MANAGERS Qi PY ANI STORAGE. ROOM ae one EN: || CE AD = OFFICE CONFERENCE 

| nie =e # = | le 3 at SECURITY FENCE 
I | | | cs — a 

| | ENOIND FILE ROOK cuaRD | ? 
, | OE EEN () USTRRENT | OFFICE OFFICE OFFICE OFFICE 3 KT = 

: Pk 
s 

1 | | 

| | | ADMIN BLDG PLAN 
| 
SAMPLE RECEIVING | 

iI] >| | AND PREPARATION 

| | 

| 
| | | 

lSTARBOE BIE: DeGiaReoAGNicy 

2 rs a eee. on [ea ARO SO EIR 8S TR eee ae ee ene (ER amnn nee sects | 

SOUTH ELEVATION EAST ELEVATION 
(LOOKING NORTH) (FRONT OF BUILDINGS, LOOKING WEST) 

a a 
Sord, Bacon 8 Davis, Incorporated JS FLAMBEAU PROJECT yoo | 

EOL LAKE CLiY UTA m8 LADYSMITH, WISCONSIN | __ DRAWING NO. | Rev. _| 

ae est ar Pe rs ae Poa Pe me [as Tae en ee Te ae oe | KENNETT FIGURE NO. 4-39 | Fvewe-o1-008 | 0 | 
PSL eo DT gS ENON ETT SSE] SI Oo EM TTL i a RA aD Deka ag ee ee MINERALS 
ES] sn a | UDR Rr ee laa [GS [ [eT J ae ee [ee |e a | CE | are [reciecanade |): COMPANY, DION DEH, 

eee E DE OE eA FEET ACT RY TR CP NS (ST Fa Joon sts ame soe OWNER OPERATED eee Poets sa ame |e ar | eee | ele ee eal 2 a Co 
ete PES eatin oa [ped ae esac aan pea cme fey Seer [eee est sam fo Bcc Ca ce [ce [AE Sa eine er [ese | atta) 

SL239C



1 60'-0 

| ae ee eee 

OPEN STORAGE AREA E H 
1@ TON BRIDGE CRANE | ; j | 5 

S | 

MEZZANINE STORAGE ?| 
12” TRUCKGATE (BEYOND ) i) 

SE al [EE ENS AP 6S Le a 

N | 
hy N ° 

. ° Ny N TRUCK MAINTENANCE TRUCK MAINTENANCE. 1 
A ae a N Ne AND CRANE BAY AND CRANE. BAY = 

= H 
a ee S N NH 7 

Loo 5 5 H NH 
| OFFICE H ma By NES WY 

H Sree se 
i 

E G aelalQ, o| ES2E\CRiaiLOLN 
ma} (tester 
4 Cy co 

OFFICE H H 0 
] H H 

or i | Ke 

ict \ | Cai 2 ES | LOLLLL] Cl 
a 
ae 4°-0 x 47-0 
© SLAB (TYP) Se —— 
5 <4 at 
g 8 I 7 
g — 
z ie 
3 222 

FfeorTLeD 
H cas H | 
bo RY 

(2) HOUR He DO H 
REWALL Am se Se a Ce ys Heo [ 

HEH | ie 1@ TON BRIDGE |CRANE_ RUNWAY = | 
How Y 

I 

4 = ey H 24°-@ x 18°-@ VERTICAL | 24°-@ x 18°-@ VERTICAL 
H @D H LIFT DOORS LIFT DOORS 

(2) TON i iH = | 
MONORAIL i === 

H H = | 
4 4 peed] 
H H == M7 Se 

yj H =a 
y yj 

Oe ee HL Hl Lt 5:0 UT WH EWE VAT 10 N 
(LOOKING NORTH) 

= 8'-10 
8 

CONCRETE SLAB Tie S 19° 

SCALE $"=1'-0" 

EB O;05R {Pa levAeN 
UBC - TYPE IIN CONSTRUCTION, H4 OCCUPANCY .. 4 | wicrorim | oa 

Sford, Bacon a Vavis,Incorporalrd pF FLAMBEAU PROJECT | asa | 
ENGINEERS-CONSTRUCTORS LADYSMITH, WISCONSIN 

SALT LAKE CITY, UTAH 1894 . | ORAWING NO. |_REV. ‘| 

oe ON ed | Co tw [olen] [olor] masons ia lonpen| ar] |» | or [a [oe] + KENNECOTT FIGURE NO. 4-40 
g Pre ae ea SA U ae D ae  UgUE oe DU RI home AEE BP sem | Rte et OIRO SEROMA UC  fLE SRON e S R eB |Rt |e RM SR ASS SSN Cae et Ne Gi RE | ee ay sa? Se aa MINERALS MAINTENANCE BUILDING 

Faves fc eae ee LAr eee ee | eM aces | eee | MTT OSD=mNAp |g” COMEANY, FLOOR PLAN 
e eee ee et ee ee eee SHI ab SAAN OWNER OPERATED 

seats | ed at aap pe aw OY aT ig aU ea en ee |e fn [a |e j 
84112 $"=1'-0 uaa eae eo eae Ieuan eT in cea | oa Rg TEs mB wf [ffm | ee [ga femme] ra eee ee | SNE pete 

‘SL235E.



REP DE TF ET SL FBS NN OSO OL Lf 
SOs DI 2 fe SS Y J se NX 9) FE v ah 

aw, SN SILLS SIE SLS < yf see } oe US aR SAR Oe oe Fi 

PT IS WA ae GAG i 
Ae, WIRE SECS os : : gy RE! 2 OPIS OG BIT. 

o. LEY LX. ao POO ed E> WM aps a j : 

Qi FTES SEES, PREG SM 7 RY Ske SURE PRK MG Sa IPN \ OR | ee oo pL lyS SD SSM. LZ 

wy VO } 5 ) 
BSS UF Val WY : :. 2p hi ELG 

a YY Isc $ LT 3 WA 

wy Ss ~ &/ f/f we: \ g 

we fo ae AO ALI SEE Pes / 

Pace [escent a a i KENNECOTT 

SSS ee SS 
Fe et ree



SS 
2 CY CY NOTES 

y Ak NK LOL ch F (O1 
3S Vy w 3 eye 1. MATERIALS, CONSTRUCTION AND WORKMANSHIP SHALL BE IN ACCORDANCE 

oO 6y Sy URS EU ARCS WITH PROJECT SPECIFICATIONS. 
IN a : Qa 2. ALL STEEL PIPE MEMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM 

‘ Pet kee y 2". ee PLAN PLAN. DESIGNATION A-120, SCHEDULE 40, HOT DIPPED ZINC COATED STEEL PIPE. 
tt fee Pare ie “— ft] 3. LINE POSTS SHALL BE LOCATED AT EQUAL SPACINGS FOR EACH SEGMENT 

STR G i Gigs ere WITH MAXIMUM SPACING AS FOLLOWS: 
eee ee eee ed A. TANGENT SECTIONS TO 500 FEET RADIUS - NOT MORE THAN 

KYODO) WOOOOOOSS = S| j_jel lo B. UNDER 500 FEET RADIUS TO 200 FEET RADIUS ~ NOT MORE 0004 ROQQOOS o| io Ti VAAW AAAAAAY Pha HAN 8 FEET. AOA) KOK MKOOKOK ea o BRACE _& TRUSS CONNECTIONS C. UNDER 200 FEET RADIUS TO 180 FEET RADIUS - NOT MORE OOOH) DOQQ [S| tere Ld Tenn et aa ea aa THAN 6 FEET AKAN QDOOQKOQOKK FRONT VIEW SIDE VIEW D> : 
OOOO) YOK QQ QKKA Tey (sales NES: 2 a D. UNDER 10 FEET RADIUS - NOT MORE THAN 5 FEET. 
YQ QQOKK KAY [lel le} ae \ ANA 4 A | TIE DETA a Neen 4. PULL POST SHALL BE PROVIDED AT NOT MORE THAN SQ FEET MAXIMUM 

POST TI IL | | Cm AN INTERVALS. 
TORS eT TE us Co co |} Sa 

BARB WIRE ARM \ OPTIONAL es he ae Hi. a 

AND_TOP_RAIL 
O-7—X< CONSTRUCTION XS] [aX 

— ANY TU RAL ELEVATION ELEVATION (TYP) fice nay 
WITH BARBED SELVAGE 

TOP GATE HINGE BOTTOM GATE HINGE OPTIONAL RIVETED 
180\ SWING AND GATE DETAILS CONSTRUCTION (TYP) ge 

180° SWING swt 
CENTER GATE STOP oro wi CORNER, 

GATE, TERMINAL 
AND GATE DETAILS a wn Reieyitpee 

405 N a 
500'-@ MAXIMUM (SEE NOTE 4) GATE OPENING 10"-@ MAXIMUM me | 

SSS ee 4 
f CORNER, GATE, CORNER, GATE, GATE CORNER, GATE, § q fo TERMINAL OR TERMINAL OR POST TERMINAL OR NN Sar] 

PULL POST LINE Post PULL POST PULL POST — l 

Pa | | | I | I zie 4 
[Seon 11/4" 9 TOP RAIL Ee ey V I roses a rrr KES LOR 

(indies: eR Lt sacs Sear SOA Nears a Se RR Be ——— (al SORES OSL & a CERO we ROHL 
ESSA | BSL & tr ] CAA 2, i 

FESO A) | | BOSC & | 
Sooo BSS a I Sen IL OOO | ror s 1 II Hi 

Ral] exes 2 >, ava" X 1/4" an mint > 11 
BERS IBS Ls STRETCHER Sf Ne 
SRK KH ERIKS i) & sn wit d 
SEH ESCSESRS BAR ®y 7S oF KES i SSO | ? xR ait 
SORRY f= 0 > 1 hase. Mitt Sool] La 3/4" X 1/8” dL & GATE HOLOBACK ESBS LI SSE | BANDS $ Uy 8 | LATCH 6" OVER CONCRETE LU -9 GA WIRE FABRIC I RL GATE HOLOBACK s 0 \ 

| SURFACES x dd EES 0" MESH (TYP) WL SOOO 2% LATCH 5 Dis 
a. i SOKRESEIRRY? A Fn | iF ee SRESRSNY_- : <= 40" U 

fe eal pe ec oes ara ee tea ey L Pe eee ea ees DIN 

1” OVER NATURAL ol. = 
HIT. . Ii GRADE lI... ile 1] Els HI [- re IL-2 2 

1'-0 10 6" MIN. 1'-2 A | DIA a | DIA 
LT fora ory [ TYP ALL Ll [ora 3 og oven 

POSTS 1-0" oust Bn 
DIA 1'-0 TYP sap sett 

DIA 

BRACES & TRUSS RODS TYPICAL END BAY TYPICAL SINGLE BAY SEGMENT 
NOT REQ’D IN INTERTOR BAYS 

TYPICAL MULTIPLE BAY SEGMENT 

1 5/8” 9 STD. PIPE 

GATES 
GATE POSTS AND GATE FRAMES 

HELGHT ah eee Lee SIZE OF POSTS GATE OPENING GATE POST | GATE FRAME 

FABRIC | POSTS “OR LINE | CORNER, EPG Re ree ees acer Ea GATE _HOLDBACK LATCH PULL POSTS | POSTS [END & PULL] (MIN) POSTS 6 FEET | SINGLE OVER 6° TO 8’ OR DOUBLE OVER 12’ TO 16° une = SSeS ‘ 

FSIS ARE al] SOS Bt PO ay aa SINGLE OVER 8° TO 12° OR DOUBLE 16’ TO 24° 
(a RR: PST (a | PE SINGLE TO 6’ OR DOUBLE TO 12° Sere. Lo 
See ae fo sl eB [ua ane alana alieeres 8 Fa [SINGLE OVER 6° TO 13° OR DOUBLE OVER 12” 10 24° ‘tas Sford, Bacon a Vavis, Sncorporatrd 5. FLAMBEAU PROJECT yf asa 
Bere 2 [Ny ee OF ces Se eral | deel cea ws OVER [SINGLE OVER 13° TO 18’ OR DOUBLE OVER 24° 10 36°| 6" _—| ENGINEERS-CONSTRUCTORS x Bao LADYSMITH, WISCONSIN 
Se mhsa? aly A Semin ees eaiereL, 3) nll Moran SINGLE OVER 18° OR DOUBLE OVER 36° (ae SALT LAKE CITY, UTAH . | ORAWNG No. T REV. 

[owe no [bescepmon Towa. no [bescrpmon oy | oe | rewisions Tm foam [owe | SER [no | oe | Reusins | [oxo[ oor | OR TT ay Toe Ty Te KENNECOTT IGURE NO. 4-42 FM@@0-@1-006 Lo | 
Dost ee ee ee ee ee FENCING DETAILS 

Ue SSR a | ET | pu nD FROM Ge ror [Moma cal WG] Rea [a [eee Pe [een ml OLN ae| COME ANS ie easel 
FS ses Sy Rs ae ae eC Fs Pele oS Pa | ee PRN ee Se ioe Of oef NRC gp MBM. Se haltaes| a nls | ee Oe RIO ad MO Tce PE | eT 1515 MINERAL SQUARE Fi es Se ka a] OER OPERATED 
FEU a VLRO OS RO Mee aA Ona aaa as nee |e PERE eee a ca A 12 mee Sey ata em | eee 
2 Se | | | a | | | RL RR RU Pere COR MN ls Jeon bse myn eens [as ef orem ae re PSO USS S| SE FES NOTED N22 

K76@0



‘ 
an . f ROAD f OAD AND ; 

EXPLOSIVE 
MAGAZINES POND 

1150 Dir sera ama ete ae erst ee oa 

6" TOP SOIL FINISH GRADE ON ALL SIDE work 

1140 veel RIPE TO PIPE 
fo Seder Ses e/a Nic UA ener ee te ea ae wees / 

\ \ TOP OF lepieigrae" l He 
AO eae =e | a 

: 

ple ce a aan ane 

1138 BN ere, WATER LEVEL eee | 
ee ee ee 

1.5 pee eee Z 2 9 5 
NV oe =e (aes ae 37 ~~~ bs 

Aon: Get ne ue Pirsig: Co eae : ily CONCRETE HEADWALL 
ee ee Buss ee : 

1 SETTLING POND 

ae 
BOT OF POND 

ai ; eis. _PLAN 
siete cle 

EXISTING GRADE Pagcnnue 

1100 : : 
———— 

a 

SECTION 
H. 1550" FM-000-@1-001 , -@02 

v. 1"=10 ELEVATION 

OUTFALL 001 
x 

\ , TYPICAL OUTFALL TO RIVER 
i Uf N.T.S. 

\ \ Yo i 
Yi ’ 

ee yy \ 
YY 4 

Je WS) ° = 3'-0 2:1 SIDE SLOPES 

\fo y 

\GR 

‘ # SECTION (B)\ 

Be \ re Ne 
Fe 

NG A 
WH RIP-RAP BOTTOM & SIDE SLOPES’ W/ : 
Nee 1’ MAX. 6” MIN. WHEN GRADE é 9'-0 
oy \ EXCEEDS 2% SLOPE. 2 

oe 2:1 SIDE SLOPES \ 

of ate = oT 
ip a 1a MAK. 12° MIN, RIP-RAP TO en 4 TOTS ee 

CS s RIP-RAP We S He eel 
NS Pe 

woo RIVER BANK 

oe 

SECTION 
1"=10" 

EXTEND RIP-RAP : 
20° INTO RIVER OQUTFALL 002 

: DETAIL f \ 
1"=50" FM@@0-@1-007 4 | micROFIM | 0B Ford, Bacon a Vavis,ncorporatrd pF s FLAMBEAU PROJECT wees 

ENGINEERS-CONSTRUCTORS B 8 LADYSMITH, WISCONSIN 
SALT LAKE CITY, UTAH | DRAWING NO. | REV. | 

[ono [somone Comoe SCC fom fom a Tom]  mosos [em leolom (ary | 9 | we { | | oe |  KENNECOTT FIGURE NO. 4-43 FM-000-01-015 || 
edge ee eee aa mPa NIA a evr | Ee NS a aa eg ee gee Cat Peay SITE GRADING 

Fea fy ae NM eT EDS Te fe eA eae Ten cmt af EN Seen cee eget | em pee esr [eee NI | eed Ie M Teens 
De ace ae aie ei — ee Ee eee: eR pee aay ei 

SS Ue TNE) (SER FT RRM EE FS EN AT RN PO FE TSS PN OT A GS (a SF OC IT 
Pe ge Nar a Nes a GN [Oe Nr SOC SP | ge cs a RSON T IN LST[C[RMMMMN.aTee a S| | ie a | RS | lef ee 200 [es iad AEE i ee NOTED 

SLSTOE



Onan | ©. |O oO fo@. | © | OVO Pete’ | © | @mgo | © | 9 | @ | ee [ean |e | ie | eo | eo) eb ae S| 
[os a eee eS. eae a | oef  e Ree CmnmNLee = | Pe e  eece iinet [ook SPERM PU as re eee SYS fal 
Sr A NM Tec |e. 1 PRN UR fla es 1S, a | eames PSC OS Ea Tape 79222 Se Sa eS a [ea 

os | A | NU tn fa | Ee S| BL een RG MO [ene OR ea SREP UR RE ee ee a NM I ae rien AE Toot a yaa 
ven aN a | 5 | OR en R/S a] Va | ec, [Se UMM a Ue eR a Fe a De S| ETS Sa |e a ACL 

{pe ie Re ep (o-oo MEMES | A ee ETI) ee aes Oe a ea Ce a 2 Ce es a ere ee yh a 
pf 

16 TaN ae A ET YR [Sh RRNA i P|) | NRE | Use YP ee [aT a eo Th Nm [ea ee een NT a fee 
Eu a DU RERUN Fc [ic oo | NN | IR [Fa Ss |e | MM Dee [ECP I ee oe eae A ca fee ea RR [ce es ea 

: FEED HOPPER 

TYPE II STORAGE . a ae 1* PIPE (250 £1.) HEAT TRACED 
ENS aera STACKING : LS 
OO) CONVEYOR 

rr 17 ee | 
te eee NN / | 

em , “et 2 : Ver 1 ee = eat 
80@ GPM (NORMAL OPER. ) ao ——e | = see — OLZO 

: : Ey 6000 TON (WET) WHEEL LOADER — 
1208 GPM (EMERGENCY ) VIBRATING GRIZZLY W/LOAD SCALE 

FEEDER 240-NME-01 
NJ 60 MIL. 240-NFG-@1 SR eT, 

HOPE LINER 
V4 

TR / SSS 
puNes / ee Oe eae 6750 TONS PER WEEK (VET) 

110-NPP-01 aan INTERMITTENT RUNOFF 60 oo or oe oor ee 

RAIL LOADING SPUR 
TRACK SCALE 

golloflol] oa eee: 270-NSL-21_ Fu000-01-022/04 
ee ee (6) FREEZE AGITATORS TO DUST SUPPRESSION 

PUNPS a _10-NAG-O1 THRU 06 SPRAY NOZZLES 
110-NPP-06 , 07,08 
Se MINE reat 

8@0 GPM (MAX) 

—— FM@00-01-022/01 

Gs TO WATER 
es TREATMENT PLANT 

25 5 FM@Q0-01-022/02 z 
ges DIESEL FUEL RECYCLE FROM WATER 

(4) FREEZE. AGITATORS ze a STORAGE TANK “TB 000 GALS je ‘nif ° 

Bea EL UE ‘ : 1000 GAL. F | W/20 KW HEATER 
——_ 11@-MDA-02 10-MDA-01 

BERM BERM 
fi BERM la | | BERN Ct) oe 

ue IT] eee B LI Hey 
: > = i r PUMP 

< SAY = 60 MIL si ees 
RUNOFF POND ; 

io | 5 643,000 GAL. HOPE LINER 
60 NIL. HOPE LINER I 5 

SURGE POND 2 
1,771,500 GAL. = 3 

NPP = RESERVOIR | 0’ FLOW _250-NPP-03_ 

OVERFLOW TO PIT 

ae a AOMINISTRATION/LAB BLOGS. 
t Sq (MODULAR CONSTRUCTION) 

| | | SHOP PARKING 
LT a ENGINE BLOCK HEATERS 

| = | EMPLOYEE PARKING 16 UNITS 
PUMP ENGINE BLOCK HEATERS 

250-NPP-05 50 UNITS 

UREATHENT BLOG REE pat ae a ae 
Sord, Bacon 8 Vavis, sncor porated 5S FLAMBEAU PROJECT | nas] 

ENGINEERS-CONSTRUCTORS. MI SALT LAKE CITY. UTAH 1488 LADYSMITH, WISCONSIN [——oRAWNG Wo. [Re] 

oe ee Cd Cd mo ol] CCC poo id i | oe [| ® | oe | | KENNECOTT FIGURE NO. 4-44 | rwaoe-ar-on1 | + | 
Poon Pe a eae tee en alee 7 UM, Bommel Wiebe sm cape aie. Cesc ues ae ete oe Spfimoaee cases ken RPO POOR ENERO 2S et accel ans am Eee (SPLINE Oe ar Oa MINERALS FLOW SHEET 

ES TGR [SS go eM ae vas DMO WU NS Pa TI ae ENO POS CRT [cen PSD Ti (oh | umf a [TED [TMC COMPANY REGIE 
East es nee ee ee iis meme sowe |" Tower oPERATED 
aay (os se TL ce amo Ue | se ao rata [gre ser ms | ef cen | mR | a Per NRT ag FSA EM CES UW 
Pee ee CBO PNA AUN a aS RM oo VT UP SNS We Ny AER SL SRRNOM | esr a lf | | 0 EARS A a UAT aces ea SES [ENON eS 

‘MK697C



Pics Me eG) | Oe) | @. | a i aaa OS | ea | Be | a) er a eee en ae ee eT 
| Ace Seana ee SE pete ie [2 | 13071 Oe ts | eee oN ee iE, Tee ls Pen a ia Wate fame [ec ey oe 

Fe EMV SU | eee oe (eee Ses | SOTO. Oa eee MI eee | fee eet ea UN Oe | ec a aia ee es S| a te gle oe fon ee 
6 St tev aioe Be mec We ed | Sree} |) 1 Oe] ae etme | oe OS eS ee ORM, ees OE als eee aoe ee ne MMP IS Se a ieee [or ee 

Eph pene eS Oa eee pee Mae | a. aera ea ees | aia rao 78, GML: | hector er [BO ee [ace ee (Ree Goon a [2] | Sa DL 
SUS EO mae neg Fae fee | tn og] eee ee ye lo SD | ge ee a ee sc te | Nr 5 
SF | (ee |MAIN| evn ||| I || A ee a || aera al fu Re oe A ey OR Re (ROMMMMM = [ a 2 aU Ditonto cp oc |e 

ES | Ua | fs AD ee | ea ee cs of eee TR PONG ee asa aca Ge fi Selena ieee ENN [aco ae Pee era 
ies UD RS | 5525 3s RM Sf aN YS AR RY Pe TY eae a ae eee NM SS SP Se es |e ey a nT 

LEGEND: 
CW CONTAMINATED WATER 

x MOL MILK OF LIME 
S| TF CLARIFIER FEED é OF CLARIFIER OVERFLOW 

WELL UF CLARIFIER UNDERFLOW 

sds GAN : Sk SULFURIC ACID. CH : Uh D S04) 

FTA ; mm eens 1 are, Ap sete (les ¢ 
ou c =o HVAC UNITS (3) OVERHEAD © © a ees 

obey Mi 250-NHV-01, 02 GAS HEATERS PLANT AIR 250-NPP~030 250-NPP~023 250-NHV=05 250-NHE-@1, 02, 03 COMPRESSOR eee Avene cae (EXISTING) Eau pe Se TS ae 25-NCP-01 250-NME=O1 Nu STAND-BY TPH TONS PER HOUR (DRY) 
FM@00-01-021/01 ® . 250-NCP-02 a Ee ART 

PI 
5 er ee 2 BAGK WASH HIN MINUTES. 

ARALOR 2 STORAGE PPH POUNDS PER HOUR 
a-NSS~01 3 TANK HPD HOURS PER DAY 

me WATER Nu7 MOL 15% 3 6000 GAL 
| | Sito Nd melt 10 GPM/4.75 HPD ern 

oie TON 12 GPM mule 
(0-MAA-( 15% -NPP-925 \ y 250-MAA-01 en 4g TPH 250-NPP-02! 

A SCREW ® 

ve tee a AGITATOR LIME TRUCK BAW AGITATOR Berek LIT] z50-nAcco2 70-AAG D1 BY OTHERS 250-NAG-03 G) @ Fe Se 
(TYP 3 PLCS.) ia ama o) u TROLLEY SYSTEM 

: --------------- 250-NCN=02_ 

rl 2s0ai-076 i CLARIFIER ORIVE | (} Ler coven SCT [_|_ ox is bo sue ae ct a 8 ee 
GRIT -250-NEH-05, 250-NLS-01 a 12,000 GAL! “[_259-NAG-01. | 5 
sale MOL. STORAGE ee 250-WOA-04 | frau | CLARIFIER = 

TOCBBODGA sess oe OL 2 ns aa) U'FLOW = 
WATER 6gp @ —250-nOA-O5 oo ea STAN ir 400 GPM/1@ MIN/PER LOAD ae ee eS ee ’ ea ZA wa 

250-NAG-05 C] Ch call (1200 GAL.) (2 CLARIFIER = foe eee 250-MDA-017 & ak a 
we eee IN-LINE MIXER i. SSe-NAG + pune 60° DIA. X 10° WALL | 2 | 250-NME-02 

| | 250-NAI-01 | 250-NEP=013 pg 250-NCL-01 © | aie: z 4000 GAL. P) a 

| Cj OO aoa mae ener me a ani 2SQ-NPP-08 Oo tore 
| : Seis ates a oie es as Ses Se J ™ 

( ) i Dee, Pe IIR ok 2 i Gaeta piece a Gy PUMP oiLuTe 5) PUMP 250-NPP-@32 
re concen Tay £0 -250=NPP-O11_ oa topm tee 250-NPP-@9 400 GPM To TYPE 

PO PUMP STOCKPILE 
POLYMER 4000 GAL 250-MOA-06 P| 250-NPP-012 250-NPP-027 a a ae 

TRUCK WATER 250-WOA-07 —_agrTATOR OOS eee _250-NPP-027_ r a 
Fen MAGEE SA 2 GPH | >] >< > 

AGITATOR XY XY 
SS 2 6PH 250-NAG-~08 | A A» 

Cl [=] Cy AGITATOR ! SJ 
1 : io 6 ae 250-NAG-@9 

q = ‘a pa SAND FILTER u concentra D | = | . | __ 3-TANK SYSTEM ees 
Co ae teas ke | fo | 250-NFL-01, 02, 03 

PUMP pos | Ls Ls ae Re asd ipeeaa 250-NPP-014 SURG 250-NPP-215 SULFIDE i | TO TRUCK SHOP 
ur Fate Se eres aa MIXING eee ! So St & WIP BUILDING 
ACID TRUCK 500 GAL 1000 GAL SULFIDE SAND FILTER | BLOWER Sd FIRE TRUCK FILL STATION 

-MDA-( NI 

AGITATOR Z ae poeae bere rei 500 CAL 1 s as ee Pump 

pees 38 4000 GAL eee Gy 1) ea eae neg >| erm 280-NPP-022 
250-MDA-013 PUMP 1D 

TTS sae 250-NPP-017 FB 570 GPM/SMIN/DA | re 

NaS TO CRUSHER WASHDOWN 2 PUMP 
NaS TANK (DUST SUPPRESSION ) WATER pH NEUTRALIZATION | 95@-NPP-033 

BAG BATCH 500 GAL hae FM@00-01-021/04 TRUCK TANK 10,000 GAL 
TANK 250-MOA~011 250-NPP-031 PUMP fron ane 250-MDA-01 

300 GAL PUNP 250-NPP-021 Tes 5Q-NPP-019 PU ao 
250-MOA-010 250-NPP-018 

2 Teton 
ae ss WATER 0-829 GPM (MAX) FH@@0-01-021/02 

QUTFALL TO RIVER 

. 5 
Ford, Bacon a avis, Incorporated pF FLAMBEAU_ PROJECT 

Seta Re LADYSMITH, WISCONSIN ee 
. 2. I. 

ra a ewan fe | AT OTE RSs om [eee ee Pe Lor See FIGURE NO 4:45 Fuoea1-01-022 Pid 
ah OE a ees Accra teen nectar erie cement ot tae tC ee ee me ee ce | re ee WATER TREATMENT 
© suena ne | alee men WS pc Lm ffm ear a | | [| sO | VEINS To TEM cea WES [tn ( [eo eee eee WO kez rea 2 COMPANY, PLANT 
& Pe IS Se A RS ea OR ec OSI ce aati COMIN CS ACE en ales pose aE DS str ne Ne PP Cte MMM [Ream [NV MIU Oia [eV Seed 1515 MINERAL SQUARE FLOW SH 

Be ZAC ES Yee oS |e eA SR NS ae CUR age OPE De ge Um eRe aeRO | ash fing fs al Ne [ace a Svea RB eT | ona | Bee ei SHEET 
Pea Seg RMR a ae Ne MT I a De [| en ee || a RENEE 7h [er ea fee [CN NS LO] [EIFS MEL RE MONE) 

434920



eS 

i Siac Ecune 
-SPACES 40°. /00-0" { ‘ ~— Te / 0 a Saree oe a a ———_-{ Ag/TATOR 

| / [seen ( 250-wAG-o2 
: Back Was STonaGe TANK 5 | | CLARIFIER _ ae sw ( NEUTRALIZING € MIXING TANK 

: 250-MDA- O2GG:12-6H) | : 9g | 250-NMCL-O1 (250-MDA-O4 (126 x/5°4'H) 

I Pune : oe Sal { fate r PUMP 250-NPP-026 
250-NPP-025 sc. ey | CLARIFIER DRIVE WITH ae) \ 

z ty CLARIFIER OVER FLOW 2 LIFT 250-NAG-O/ ee | fe ERATOR 
CLARIFIER UNDERFLO: . & if Mae a > a eee 

STORAGE TANK Tse ‘ee 250-NSS-OF 5 
250-MDA -01 110 px 15/4) a e hk \ (Pune 250-NPP-027 ; ia : 

AGITATOR Pee \ . / GLOBLEIER UNDER: \ ee 
250-NAG alo \ / FLOW PUMPS . Z ? 

0, Purp a ous /  250-NPP-08¢09 / en LIME HOPPER OF Purtp 3 : 
S 250-NPP-032 oy fo é ‘ / y S Z TRUCK 

ila \ / 3 <n ! = } S Kb * = Say (saesue (so FEED SCREW CONV. 
ae \ js Came Cy 5 = __ | 250-NFH- OF 

§ ex [TT bee gs DN 5 iy | eereee 
i 1 oe 9 Lior iaaes 

= ee Fy ) Se Lt / ae 4) ces Z| ( LIME SLAKER ee 
PUMP. ie. ral s Ch a0 OC OAS / Xe i, LKEX S = area eso Neos) : -03 
250-NPP-O = 7 ! | / S \ ar = | 1} — 1 y Uy ! ; | | S Le ation Al ae an cea (2 STORAGE TANK — 

—— eile ee & “ Se eet LO ama | Sespeacoa 250 - MDA -O5 (2'x20'H) 

ee a ee) \ \ ; NG ibe Jon (Zee : SS SES SS SS lt \ \ 1 : / We ee eee 
SLOPE —= ~~ { | \ . | : 250-WPP-04 

FROM RUN-OFF POND See re eee > \ \ ) . yee aa 
SAND F eS ey Ve Q \ony —+ te ae r Boss gana ND FILTER ee Sey \¢ | Eat a | oe “(Pure 250-NPP-06 07 
FEED TANK (10'y!4'A) 4 eh aie) ea Se i ee ern TZ a ee | / pum 250-nPP-O1F 

Ga caecaa Sy aS G3 Se : 
| Pury tia S a if CN : & Ce ae ef DILUTE Hy SO,TANK (4°4B 1 S'H/8‘1fx4'9'H) 
| 250-NPP-ol7 a ima ' ! Ke Go pea Gee | 250-MDA-09/250-MDA-O9A : 

a / f TNR DS KL ss : pice St COWITH CONTAINMENT SHEL LA VENT) 
NazS TANK 250-MDA-OI(56.4'6'4) | #X& © =~ % } aan | ee 2 eee 
CONTAINMENT TANK 250-MDA-OnACBx6'H) iat f/ poke Z Ps s eS i Z > \ 250-NAG -O06 

VENT. i lay 7A i Sees ils oy) = Sl aca supe PEMP 
PUMP 250 -NPP-O18 SS A | \ s|& ae E i Sea | 250-wPP-03) 

a 3 —\ > \ ie ~ — ee | I a 
NaS SUMP POMP | F x ~ J ie 2 Di —-( pump 250-NPP-0/4 ZSO-NPR-O21 + i SJ = £ = = mi ——— Ley Zylat i 250 -NPR-O21 , _tt =) g WASH DOWN. : oer H, SO, TANK (68x 7'SH/7'8$ x30) 

a NagS_BAG BATCH TANK 250-nDA-010(3'6x4!4"4)}—~ 2 SURI H eh } Bq—---Ze _ | | 230-MBa-08/250-MDA-08A 
9 CONTAINMENT TANK 250-1DA-OIOA(5:1"5 x4! 9"H ) ue &S je FA V 3 | Sy, Aes |) (WHT CONTAINTIENT SHELLE VENT) : 

as fr \ SZ : E : 
i VENT oe oA ZL | 4 S| TSE ; AGITATOR 250-NAG-O7 Tp Le — | ol AS ye a ay & > ( PUMP 250-NPP- O12 ¢ 013 

Soe isgeens / oF ; \ T ee Oa : Tate oe ' = if | ‘ | \ OSS Sf ae ee ee { DILUTE POLYMER TANK 
GUARD Post <4 ® / eae | en | 4 eh \- Re 7 » | 250-MDA-06 
(TYP) _ \ g | wy ee : 

| z | \ \ [7 ‘i : —— gene LOW SHEAR MIXER 

oe ey \ \ Mf ; oo se oe 250: NAG -04 
~ \ \ — Qa : Cot < : 

\ | x BN \| a = Z | yp —<$ > pe) (Pump 250-NPP-On 

/ S Sts 2) — o\\8 oS vee cee ( CONCENTRATED PO. 7, Sees & i aleé \ z \ — bp i { CONCENTRATED POLYMER TANK 
' / (eae ao. ae \ FOREMANS| COMP. : a ( 250-MDA-07 : 

2g ie 4 conrROL ATR) Room || oe eee p | fare 3 / CAN \ Aenean <eeaee y SS ZN asurato8n 
' i eS uw Wg \ Ce eel foal a ss  250-NAG-O5 : 

z, 4 r = a a aa x press St ee TRANSFORMER) i py | | ° LC @ we ~~ ( CATCH BASIN WITH DRAIN (TYP) 
/ i \ ane MIXING TAN K (FIBERGLASS AIR _COMPPESSOR SYST. Re eeaoy el eaiieas ee ; 

| ‘ | 250-MDA -O13 (56x 9M 50-NCP-O/ PRIA LI ONE GINA _ WELL WATER TANK Y i | 2 </4D008 || Behorce (3x9) oo a os: | 250-MDA-O/ (2'Gx13'H) 
LEGEND :@ UTILiTy WATER STATIONS (4-PL's) pee eels | | Vem Naar SSO) | Pump Curmuory) 250 -NPP-019 

(eS «10'n) | | 250-NAG- 09 1- PLANT AIR RECIEVER | oe 
© FIRE EXTINGUISHER CLASS A,B,C (4 L's) | : \ 1- INSTRUMENT AIR RECIEVER BOE odie Wer Beh NaS) ESO NEN O20 e., . Dey cven, (2-PL's) GLa eso enyosG \! Pues SAND FULTER 3 TANK SYST see 4 PUMP (PROCESS WATER )250-NeP-022 
We, ‘ olan | een i eo kas 250-NFL-02, 03,04 . PiameeER muenee ¢ ) BEG WPPO24 
© EYE WASH STATION (PLS) eee ee EES (SULFIDE Mnins Tank (Fiaeectass) RUN- OFF POND 
m™ TRACK SCALE MOWITOR i Sy : ot | 250-MDA-012(Ipx 94) PURE IFIRE WATER <S0 NER 088 
@ CRUSHER OPERATION NONITOR ane Sy see ee ah ec ee ra se AGITATOR 

® FIRE HOSE STATION. (2. Pr's) BE ORRGOUE ie SO -NGEO83 \ 250-NAG-08 

BVGE ONE Cre) AL 3 [cro [08] 
joa ee ROO DOES SFord, Bacon a Vavis, sncorporatrd Fs FLAMBEAU PROJECT Eee ieesse 

ENGINEERS-CONSTRUCTORS 

SALT LAKE CITY, UTAH ee Poe SUL WISCONSIN | __ DRAWING No. REV. 
oe no [SRN dC] SCN CO CC foo] Pl oe] sos Tomo a] i. | oe |] | oe] + KENNECOTT FM 000-01-024 [0 | 

a en Gy Ra a SS ee a | ree me 7m MINERALS 
B rem alonnts en a eenteannrnl rr ee ee as COMPANY GENERAL ARRANGEMENT 
g [EERE ee eee ace Mra ae ON EEN é aed PSE | PEARSE aS Cae sooo Peerage ae sok ONL <7 | Sane fs ORO none ere | ees | zee (Cg aeen 1515 MINERAL SQUARE OWNER OPERATED 
Bx EPR OR RST eg ne GN ETO |e NN aed UNM | sat gO al Ra Jae aN | are Ce a nn | apn feel SS UE Ge A 

2D aS eR oa eee Ucar | ON NIRSTP|— ysOGe es| e | R p ne a wer e| eanz al ARON fue LOI eRe I REN |



: ] 

| 2 

| | | | 
| tes , S070" DIA. zs ty 

| | ’ | . 

line val | | 

| | 
ae Hoe] | . 

| loners ee eel nel | ; 
3 | ee 9 = ; Ss ee eel eee : 

ov | | | ! —= | 
| ! | | 1 ; | 9 

to” : i oan ee Zoe — Se ae . ; 
0.6 Et. 148-0 t : 7 ios eT : ey ———<— ——— i 1 GRADE £4.147-4" 

“By | 1h 1% 4 a 
Aka | ah A - ae 8 

a = 1 be a b 2J s { 

3sto' | | EZ CLARIFIER iz an : 
arty g i 70-0" eh 37°O 

: ro s 10° 

| i | 

| i SECTION (AN 
| Y en \FM000-01-02 4 ! 

ol 5 10 1s 20 aoa {icon [op 
aE Sord, Bacon a Vavis, sncorporalrd pF. Poles) lasee ise [vase | 

ENGINEERS-CONSTRUCTORS Bad LADYSMITH, WISCONSIN 
SALT LAKE CITY, UTAH [DRAWING NO. TT REV. | 

eee eee ee eon oe Co olen a] i] ee ]«|| KENNECOTT ee ed mcats | O | 
FP ss eg SiR SC TS RUA BD Se ORR RQ | SMA ee en ca octet | Rs [OC CoV ap ea ee cle eer Zee MINERALS 

BS [es ad ea ge Pe ea eer af |e Yeisen |e eto | lee Polen 9 COMPANY. 
BB sf eo a BU 7 re ee I con ov eae cea re em [ea wo ete [meen ee ocean ee GT sts Weta SE ci ETE] OED OPERATED. 
i ronnie oo econ eer per SAT UAE GIy, UAH ra 
fe 25 EN gS Pea SM PE RU STE ATS [OTR a ee ea WU | eee [| TIEN mean ers | OES eC



N 

ee ee | l | ‘ mie | 
e' Sse 8 IL wy | 

A SSS L Ct os is Zi ze J | || °° 

aa Zp a? == SSS SSE ae Z Ze Z Sais a) a ZR a soon” or \ “Sea FLAMBEAU a le 1 <a a ies 101 ahs Steseco acs aast | salle 
eo lee 104) 103 fan " - eet pe ee eee | e wa oe 7 | e— — —s'— — — — —_— —_—__—_—- = 

i gH "Seng ae ss 8 t “° | = iM fp I (2) a i ‘ ai 

(/ | t | 
q xsl] f " | 1 ai i Fe | . 

qf i 4 ave | . BLACKBERRY LANE zZ - pascal) = “ 
\ e2 e (306 : i 4 | \ 12 a5 a il | LEGEND \ 16 Z, f sae \ y 2 i \ 0" © o. z il | ee C \ 2 | Vz" 10a | I | i ‘oi \ $i cu LI er ei eee aa ast - —— —— e2 FLAMBEAU — OWNED BUILDINGS TO ted os \ a | . BE INCLUDED IN THE PREBLAST SURVEY ‘ZH 20 \ ae | | : us 

it N ce 

( , ae | é | 100% NON FLAMBEAU OWNED BUILDINGS TO BE \ 7 sae | a | INCLUDED IN THE PREBLAST SURVEY q se x oO | 
\ OPEN PIT . | @ BLAST MONITOR SITE \ PERIMETER pata A es Ma Be ead =— SS — — Leelee 

\ \ 
e 

‘. 3 ® NON FLAMBEAU OWNED BUILDINGS é . 
Ss. ‘Av 

oO 

EN z . 

on ec JANSEN ROAD 
4 Bes 

\ 22 121 8x 122 | alae . 
a \ 23a a - ° 

Kod 2ae | 
\ 

2608 . | 

. \ 0123 | 

\ 78 #124 | 
\\ \ 308 9 CREEK ‘ | PRODUCED FROM USGS & 

LADYSMITH AND THORNAPPLE 7.5 pes | i m MINUTE SERIES TOPOGRAPHIC MAPS ( #120 | . £40 
! ff age | ooo Ow ROO 

hy : | }° 

yf 4—----|-----------} - Be 
, ates |). ee 

yi i "0 \ | » 

fe \ 

H 
i —_—_—=— 

oO 600° 1200° 

a | 
FOTH & VAN DYKE FLAMBEAU PROJECT eae ee 

GEOSCIENCES & ENVIRONMENTAL MANAGEMENT DIVISION LADYSMITH, WISCONSIN 
GREEN BAY. WiScONSIN eG OS] EN 

a a ermlomeay.— “oNecolt a a ee [mame ano scares {fame tt J xan > am MINERALS [PREBLAST SURVEY PLAN | cee ig — 

ca ema Recumecs e Sael cone eee 8 gales ee ee oe | eee — [Sc “SORTS 2 eT = 
Sonne) GgeRaneneRoeNENERe OS eee een er nee ee eee eee te waz [ese Ea ee



Ze Se \ 

SS \ 
‘ ; ol e % ee ; Wig 

“ x | | . : : oe 
\ He ; 

A | y | ‘ oo — Ne A 
! \ ae cl : 

| ieee x ay ee. 
/ x ae me Se 

Wate! . < = / Vel : ak ie a ee es 
f \ - . oN Sate aw // fy \ i a ~ - \p Weral Mine At ne oa aaa 

x < Hy he \ : DRAIN SUMP ZN Sh 
3 1/ \ \} Sa Poe eo | lS Se i Se : 

Se | / | See To SETTLING Ponps—7 > — >I Fa Piaea! : : ae 
SN SK / \ ‘ 4 j NG 

Be { \ eo z 3 a) ) | ( See og eee anes 
| \ = ee es eae x STRAW. BALES 22 \ | ee eee ee pene A BE NE a es aes ME a) ee eo ee a ee 

\ Sones ) Se ; ie i me Wl <a oS a | 
B SS ne ‘ > ay. igo 2 Se q B 

a > pom ee Se Aiea Var we - ~— pm ee fot Mee ree ee ee 
ae en ae \ a \ co & 

CNS PRUE 7c He tammy ee RC j LN oO ie os o ee 2s 

f Woy Ae \ EN e g / — an as a iS i } n> \ of \ e eaters oe on = 

eee \ cs i ga Se / we 
. —S ne a7 eK ee Ji] See ae / { 

ee | | 
oe ee a x we } 

se a oe a fr ‘ seek eae Js veuy: Meer Zp 
= 4 4 \ a A 

Cc oe Se : ee A C 
‘ A ate SS RN OG) ee s co Xe fe seals Was ie gee 

ee a | oe or <i 
ie ; a ae ; =e : 

- ae u Wr — —~ : h eee ls bets — Se 20 (FOP 
5 —f ee eee ‘ -- $$$ 3 TROL ine) a4 

oe ae eS ee a ee eo Ce sega ts ee 
“ ee _— —EX!IZI- a PaanaE ——— TEMPoRARY 

ee “= fuaeeau Soe es. & Fit vlalt 
a “ZECTION i Li Sa J gVves ST —-Line cf y ae s 2k 

i : a eS iecuea pncZ® EXIT ARAce = S 

é ro se = >> Sue x “ors 
t 4 = WALL FINAL aN SL 

S = Pit Wale 
—_ oe | - Ty? CAL . 

eee : SECTION = Pit SuMP 

D REVISIONS i RR REVISIONS a REFERENCE DRAWINGS ISSUE RECORD ENGR RECORD [CURRENT DRAWING ford, Bacon a Davis, sncornoratrd D 
Ino] _____oescaierion | oaTe [ov onkarp|vo] _pesontrrron | onTe [ov ewmjarr| onavine no ] _—‘tumue_————'| ave [issjrey] to «| fr | [er | one | STATUS [or Ki ws on RHOINEERS-consTacToRS Bi 
sca i a a Ga Aa eee enema ya | eee | LT_LAKE CITY. UTAH 

eS ee A a | a eee jr FIGURE NO. 4-49 
ee ee SLURRY. WALL OPS a Ge aN EN SM Oe Sc 7 | |e A | SAE, maa | GJ ee ee bate nemo fore re er | PLAN AND SECTIONS 

2 ei vm | OR EN TY Va A ON 1 [ee eae a TL Pee perme NTR a 
Ce enero me cee 

SAS a Rs | en R/S MS he) ep [5 a PM Ee a [cl a | ver ne Fe ae pene peor = ee a a ee :



53-0 

G0 | Go 

. "be of 

hie Ae reunite 5 Aida. 
Roav Base ~ - ENELEY DISSIPATION 

AND SEDIMENT BASIN ; ss 
EL 164 < -9 b Cae i ; 

q ACO SF _ be ¢ fs 3 ee iy ” - < 

Z =, : ee 

iS 2 Bs 
“aie ll : ' eee LIMIT of PERFORATIONS 

HOPE LINER -7 SD GZANULAR ee INe LSD. BLAMKET ie GQZANULAR 

ae |: peck ATE BLANKET 
ee SSS bd ti COLLECTION Heaver 

ee a ee | ae 4 

\) i 4 2 Sune Ses \ eo | ee a tee ee 

-~0:74% ae 2 -0-63% 

OuT FALL To ment Vga : 
SURGE Polo a 2xki SUBANGULAZ ! Hore Lites 

a0 GzAvel ALL AROUND 

CONERETE ANCHOR é BASE | a vem | 
FOR DETAIL SEE Fi&. 4.52 y 

INVERT EL U30.€ 

HFord, Wacon a Vavis Wiah, Inc. 
P.0. BOX S200) = SALT LAKE CITY, UTAM 64159-8009 

s LADYSMITH, WISCONSIN ; PSKETCH NOW| REX] 

Su Uae cri, at Peace eae 
ee



ag 
3 
sf STOCKPILE LEACHATE 
ue COLLECTION PIPES 
il bo" Pve (PeRFoRATED) 

-0.84% 7, -0.84% 
aise a, —— 

PREFABED HOPE 
Collection) 
pe pps : Sa OUTFALL To 

ae SuRGE POND 
82 ez » xv 36" HOPE PIPE 

oy Eze] | ° os 
as van - ( 

ff zec|55)% fw eR SEcTon See 
a. i; Fié, 4-50 
gale PLAN 

agsalé &| £45 Notes: oe 
sltala 21g l- COLLECTION STRUCTURE To BE 48° HOPE SDK 18.5 
Te}4is)2 0 a With We"p PERFORATIONS ALL AROUND @ 12"0.C, STAGGER 

wif] Jzmis epi) 8) ct PEE FORATIONS wl THE VEETICAL DIRECTION BETWEEN 
“ey 5 THe Limité Sdowd on FIG, 4-50 

— ; = z- ALL PPE SruBouTs, HDPE PLATES AND ConslECTions 

d ee ; To BE SHop FaBRicateg wonTs. 

| Sle



j fe 
: a SS 

‘i is “Dy 7 7 ; 

dpgilien HpPE PLATE ColLaz, SHOP. NY | oe io 
-YRLPOLMED AND EXTeUSION wiElLVED . 1 oo 
ALL ALOUNP OUTFALL PiPé. WELD LINEZ : “ 
To PLATE. PROVIDE PREFOLMED PIPE iS BARS ¢ 
Boot any Wel To Are Any Liée. pe Ky 
cic a LO) 

PREFORMED FIPE BOOT : 
, pa pio LS, ISOMETRIC Viéwl 

HDPE Lité& | Toe |. of PiPé ¢ ColLAR 

(60 MIL) Se | 
a \ ZF. a Dae com 

\ | SAND CUSHION 

= . = a | 3 SYSTEM C ANCHOK 

OSS 72 SUNN eign ee A eat ceste . ! Beck ab 

| % ae | il ee BCT Aun , 

\ =e: sales aaa TOE > ae | pO Se Lda Nel HDPE 

v Es 4 He CE eae elt Ie fa - EY] SY 

36'¢ HDPE PIPE BFS LEGS 9 : 8 re tine 
Hela 5’ | BRE Ses , 

CONELETE ANCHOE Block. TEER ele re ae : 
SA A \ ee +. A nea IT! (REINFORCED) ‘HDPE BOTTOM WAPERVIOUS 

PLATE (1"TiHiek)" MATERIAL (TYP). 

. Ford, Bacona Vavis Wah, Inc. 
: P.0. BOX 50009 w sit ine ClTY, UTAH 84158-6009 — ; 

i LADYSMITH, WISCONSIN PSKETCH NO. [Pu 
NNecoTT  [FIGURENG| esa) | |



Fe) _. 20'o (eee) Bo 
T/RAIL 143.0 

x ' BALLAST ; oes 7 es (| 
S ol ety: SS ae ea ee MEMfoRZéeo ..... . 

Es oe. AE TR Ee eT SSE Cosette py — = ~ ie lt ete 8 ls ee Me Ot tS ee eee / 
S is ~. OO Se Naen oe eee S l ee Saee mrerens te al SM. aloe SF a) nse eee amines eet ES 

, ioe fe ~ aS 7 

oe seem ee See ee _ 3b"$ Pipe | 2 L. Lind €L 137.54 

CCTAm (. 
3| Ne 
fi 

=| yy, 
yw xy 

o. | Y ig 
<| Ww -T/pke tl 154 

: HAR GE a a 
ees Wee Srmckxrilé EL 1213 

: EL 133.0 ! ce iL EL Wes oy a 

eG oe “ rds T/ LINER ed Tike EL ilte 
ie LT) 
er / Y. OUTLET INVERT EL 147 <e 
‘ 2. a EL H28. : a 

peed ees are, ( } ‘ : { ; 

: : HPPE Lez | 
EL 1124 | ri wf y Y 

( RIS 5S 
| Ste ze & : See 
| SukGE Poo | oe Sa S 
ce vere ae 2 , Ford, Bacona Wavis Wah, Inc. Né WS] : cay ’ * [yap 

— wey) oS sf P.0. Box Socao = SAT LAKE CITY, UTAH 84158-8029 a 

Pees ae LADYSMITH, WISCONSIN 

| ey Gas le 
_ SECTION THRU TYPE TL STOCKPILE € Mueae POND | genes: [ecnonareeencmme | 

Se ee ee ee wa Poerans; ____fscae|_ none _| 
> Me



: 

 Qurbet ra niMP House ner ¥eom yee | 3 eS — merle FiG, 4-56 3 i FG, 4-55 

-_ ... aller bom wine 
STOEM_oltztlow ‘ : en 
“8bb PETA fa 
Fé, 4-57 ~ | ero 

oe | Pa s i a £ 

RéTuZn 7) | 3 | 3 . ware? INLET —~/ | rn | , 

| HY 
i i cs SIPHON BARGE 

es aedon arene. 
€ ANCHOR BLOLKS 

SURGE POND PLAN 

ANCHOR CABLE ¢ 
WVERT EL 13S SIPHON BARGE ANéHdog BLOEK 

ae (May NOT BE KLA7) a 

eo. HIGH Water : } 
i = OF a [ # 1134 ee po 

r SSE —— = =. Fp ae = 

, ee ee Nope Later 
es Ove How! A *s ZS SANDY GRavEl CoveR 
32"¢ outlet To ———_— —— 

Pum? House a Ford, Bacon * Wavis Witah, Inc. 
(2"6) - P.0. BOX 50009 ~ SMT LAKE CITY, UTAN 8415G-co98 wed | 

LADYSMITH, WISCONS! 

SECTION _6-B = pe 

rears ee



mn ae Eee aE eee ae ee See 

_—~DiScHARGe From 
SAND ( TYPED Stockrice 

ae COVER 234"¢ HOPE PPE 

= NS INVERT EL 1135 

Yet ( (pote wiote®. bb 1194 
rltaNe =~ SRS SSS 

conceere Anledor. Sip. 
Lotk, Pre BooT, pS 

« Batten 4 car ral ea, cae Rip RAP 
£3 oxk > (MiLAZ TO PETAIL GEOTEXTILE WSS ) 

el al, SHawn cal FIG 4-6 FILTER BLANKET, RSS tebe a Heals S a AT RIPRAPED AREAS ro 
ao Le SANDY GZAVEL BEEN 

alee? & gbS HDPE Line? 
gale z4 . 

efalale 8 Be 
z\2\-|8 fm a SURGE POND _ 
aie) | | acs INLET FROM TYPED STOCKPLE 
c 2 &. 

mE i ow (ALL PIPE INLET PENETRATIONS SIMILAR) 

lif



Hie esi FLANGED ConNééTwal 
\ wl / BALK uP BiG 
| BATTEN w/ car $ HeeT 

Sut AnleHor SYSTEM C 
8 og 1G, -a| . / 

a / oe PEE KORMED Firé Boot wT FLEZIBLE Hose 
SJ 4 1. | STAINLESS STELL ClamP TO SiPtlon Bare 

TS Fi ty, 
\ th MO 
” aa Re ana a ae 

12H DPE PIPE oS (ei IK: 
Hol [2S ee ; 3 Conlezeté 
ah 2ng/5 5 ANCHOR BLOLK 

35 i. 6 MIL HYPE POND LINER 
ulu i> aa a” 

als 5 ges 8 SANDY QKAVEL COVER 

3M 
B34 & s 's 

eel] 0 au 
mar) | $3 ’ 

| [es SURGE POND GUTLET 
df a 

al



ee i ie 

HOPE FOND 
LINER 

BATTEN w/CaP $ HeET 
. Stl ANLHOR SYZTEM LC FIG 4-g, 

— vo \ Pee foemep fiet Boot with 
Lx = eG ; am. STA WILE SS STEEL CLAMP HIGH wATER 

: SR Pe, LIne 
Sie 3 of Se | - 

LAME PFS i as - 
HOPE PIPE S€z RRR se 

£5 oh » 
. PE ets 

aig] .|F 8 Conlceete Bey ree 
ah 2u3/5 5 E ANCHOR BLOLK se 

28 Le oe 
TEER: &| Bie 
alolzle| 8 3 ug STORM OVERFLOW 
walls zm 24 : 

3) ) +) Sex 
: z = NOTE! TYPICAL PIPE PENETRATION AT 

r DRE i = SURGE AND Run-OFF PONDS 

| fi: A 

HS eS



! — | 
RUN-CFP ' 

| POND : 

Fd VALVE SS 
f § Teé / 

I i 4 ; 

" Hl 

' C7 Kr a 
st ; 

i SumMP re ! 

J000 GAL. ti 
i GAGOLINE t C) m 

TANK 

i pieeel oly DIESEL 4 
' TANK i 

i 34/0 

i _ FUEL CONTAINMENT PLAN _ 

Ford, Bacon ¢ Vavis Utah, Inc. 
i P.0. pox Seeea = SAT LIKE CITY, UTAH 64158-0000 c 

DRAWN BY | DATE J 

' 

J gas CT 
ot Frc roe]



1300 GAL. GASOLINE 
STORAGE TANK — 

15,065 GAL. PiESEL BoTiom 6 BAS ELIGI.-75 
STORAGE TANK 

_ , SPILL LeniTAinSMENT 
Be Al MECHANICAL EL 1143-25 
eHow TEI (TYR) | ey Sie ba den | ho ~Tav ck Béeml = |_ RUNOFF Pont 
HDPE LINER . Ge deer eS 
WITH SAND Cover “ | VALVE 4 

a > pe 
re § So Taal 3 

Comencted FLL “ ae 
RING WALL , 

24" HOPE Sumi? AND £8 ont s PERMEABLE FILL 2"b HOPE PEA PIPE 
rij gz2 al? 3 LEAK DETECTION APE FoR PRECIPITATION COLLECTION 
i] EES cS gq SEE DETAIL Fi 4-60 AND JiSCHAKGE To Kun -OFE Ponsp 

38 Le | 
ale 2% gis SECTION THRU FUEL STORAGE ANDSPILL CONTAINMENT 
S et < ey eee 

olulalo B ‘ 

213|2/3 6 ae Note: SBE Fig, 465% Foe ALAN 
olelt| 2 | aaa AND FIG 4-60 FoR JETAILS 
set) | sexs 

al . os 2 5. 
1h & 

aaah |



me HeeEF ee EE HE ee He He Ee eH He E EE EB 

SYSTEM A AnleHoR 
> SEE FIG 4.b1 

STEEL TEMAS 

se 4 XN . ge \ . HMOPE WEUAL 
Ps i J LEAK DETECTION 

2 NW \ PiPe ~ 

AEUOVELGLE Fld. an | BZ \> CAST PUMEE 
A se IFVr~ =) < SLEEVE 
by , JA Z oe a 

sates 57é, ctarqe +S Ff gS" emgs Ss v oY igo | een ae 

F * LOnsEIAETE Vlldd  WihdeL, 
82 oe %, 4 A ZI WS ADL IOK 
: Se 3 GCEOTENTILE ; , HOPE Liner with 

S38] ale > Za? SYSTEM A ANCHOR 
eh 203155 E OLE LAM EL “ee, 0S ENT EA OK PYELO 

Vez j ie CAINE. TO fUPE) 

5 i ‘ i Za, » , 

sel? | e8 : es 
din 2 < 7 33 year CUWALTIL IO (BACAF ULL 

#135183) es? 
Aid| fa c| 24, ‘ aoltlz m| 23H 
esr} 8 tee TAME LEAK DEGVO LMA SWE LEP ALL. 
als : 5 15,000 GAL. DIESEL O1L STORAGE TANK 
G i 2 , 

ANE 

el OBS



a CONCRETE Pe 9%" x 31%" STAINLESS CAP SHEET ~~. 
NEOPRENE ae, 

STEEL ANCHOR BOLT eee 

mie eee: . ¥ 

<< Goi oy Bia, , GEOTEXTILE, 

STAINLESS CPG ere reo Se Oh pie 
STEEL PRR oe te ERIS OS { 4" x 2° CLOSED CELL Nee 

. BATTEN Wages eels a of AREAS ESD ; NEOPRENE SPONGE —_-: . 

MRK BM Sra LS > REE aig 
/ 

LOT NR ae SR EASE GENE Se NE 
SS as ee rane a 

RN RSs Rae og gesmcrrieee _ APE 1779 : EXTRUSION 

ee ASE ey : STEELEATEN 5 Kp ; oe 

NSE: (SER CRA) SRA REE Se ; <_* Ss : 

ce ee LAE ES el Sas <I 

Segue fied HES aS Se . 
See te 1h eee tes ee NEOPRENE ADHESIVE 

ere, CU Re oe ; TRENT go> noe RATE) AAT INU, 5 gg AAC RATA 
Ss ea NOeY ae sal ne potato *b eo. Os -* bas Ps. Prete ko,” 

pe ay” "Bees Ben eta ON 
Sunset Speers] [Leiter so! 

: Sar hey ON 12” C/C oe ee pis oe 

acer] / ee "O18, lo CONCRETE 
HDPE LINER | : EPOXY ANCHOR ? rg nul tee (ogo : 

Bik. BB. 4, A ANCHORING TO STRUCTURE 

we ge Ree WITH CAP SHEET 

- SYSTEM A 

(NON-SUBMERSED) , 

_ SYSTEM C 
(SUBMERSED) 

; WASHER STAINLESS STEEL: 
_ ANCHOR BOLT 

‘ ho eee NUT 

% CAULKING d 

oe i SEE DETAR A CELUNSOPRENE SPONGE ‘ : : 
eee ea roe HDPE LINER 
a8 Y N ; 
ait: i = 

Cy 1 NEOPRENE het 5a 
or tehs ADHESIVE Seen nee 

‘ 
Bae ie cet ease a Ven os 2 eT 
Seine lorsniss Sis ote As 3 : on Penta e ; 
Sever ou GSs ceca Se eens 610. © : cae Pe Rar eae oe 2. 4 ag ao 

ot Re yy cede 2 110,20. a ae —| EPOXY ANCHOR 
ae eee enes Ot ee Ot 

concrete P78 8S : Saath a 
Sa Gris 
v eye . 

; a 

j ; . : 

Ford, Bacon a Vavis Miah, Inc. p,F-s 
e yeaa ENGINEERS ~ CONSTRUCTORS 38 | 

SYSTEM B P.0. BOX S8ee3 - SALT LAXE CITY, UTAH 24155-0009 

‘ FLAMBEAU PROJECT q 

(NOR eSUEMEnSED) i : LADYSMITH, WISCONSIN 

: ; | KENNECOTT eos CAN 
MINERALS MECHANICAL ANCHORING SYSTEMS a a 
wrens [ancuonmesverens: | 

. bls [Demarini eae oat SCALE | CNONE



hee ‘i Waal / EE AUB SIE GU Bien i More SEAL | 
NOWELL SSS LAIN AA FSS a \ Zee YG 0 OS 
GOOG PLLA DIY IA Te ll 

| GsGrg Aigo Sj lp Clamps! LIEN ihe 
" OOK L A. f Lr Bie GEE fj fe ve oe | tei al 

BME SL) SGP sal (eit Ups ill 
wo & QTL rp Dix F) h | in | i & Nery Uo HI . SCN ees NLL CL Wi 
ae NRT eek HC aS SERS ar Biss ru : SEPT aut SS aoe) l A 

Cay \ SEN pee os | cs 1 » 

% \\S SX ey 17] | bess) 2 os /\ NY 

\ “ \y) Co lla TS he Oe be 20) Is 
S aN Ry) (QE Vie WOR Vite 
\ IN \\ WAV > ; aot | eee . Te PE 

NRA NWA a Oe TS SPALL 

PARTIAL PLAN 

: SEE DulG FMO00-01-007 

Ev tia k } Ge ae : ¥ / 
eatin eae See : ; : Yerslin& 2 coe-e1-e23 : ose, hal gaa : 

avon : C fo 
TWPET Siete Pe =e ee i — ee : a Lee ecie ¢ ie 7 BERMA EL 144,25 | | 

rer . : "Soler tlle TE eee Paces ae 

Ford, Bacona Vavis Wish, Inc. 
ENGINEERS - CONSTRUCTORS av 

SECTION A-4 P.0. BOX 58609 - SALT LAKE CITY, UTAH B4153-C209 wet | 

Cee ee



1998 
Sa aS ee we [sep Toor Tey ee es 

CRUSHER-REMOVE EQUIPMENT AND STRUCTURE 3 
OD 20 ees 
ES 4MAY97 EF 28MAY97 

TYPE II-REMOVE WASTEROCK 
OD 163 [5 i RRR a 
ES IMAYS7. EF 45DEC97 

TYPE II-REMOVE SAPROLITE MATERIAL 
OD 40 
ES {6DEC97 EF SFEB98 

TYPE II-REMOVE DRAINAGE SYSTEM AND LINER 

ae) [ees 2) 
Eo 46HEC97 EF SFEBSB 

SITE FAC-REMOVE ORE HAUL ROAD P 

0D 420 [2 cm OTE | 
ES 16DEC97 EF 4JUN98 

TYPE I-REMOVE WASTEROCK ; : 

OD 444 [EO ee Se) 
ES 16DEC97 EF 30JUN98 

TYPE II-RECLAIM TO FINAL CONTOURS 

OD 40 [Eee es : 
ES 43JAN98 EF S9MAR9B 

CRUSHER-REMOVE CONCRETE RETENTION WALL 
0D 20 esa] 
ES 5FEB98 EF 4MARS8 

TYPE II-REPLACE TOPSOIL AND REVEGETATE 

oD 40 [ieee 
ES 10FEB98 EF 6APA98 

CRUSHED ORE STOCKPILE-REMOVE SUB-BASE MATERIAL 
OD 23 fencers) 
ES 25JUN98 EF 27JUL98 

TYPE I-REMOVE SAPROLITE & SANDSTONE MATERIAL 

0D 23 [ames 
ES 4JUL98 EF 314JUL98 

PONDS RUN-OFF & SURGE PONDS TO FINAL CONTOURS 
05 15 [ae 
ES 28JUL98 EF 17AUG98 

CRUSHER-RECLAIM AREA TO FINAL CONTOURS 
0D 20 eal 
ES 28JUL98 EF 24AUG98 

SITE FAC-REMOVE EXPLOSIVE MAGAZINES 
OD 20 
ES 3AUG98 EF 28AUG98 : : 

SITE FAC-REMOVE WATER TREATMENT PLANT : 
0D 40 Eo aaa 
ES 3AUG98 EF 25SEPR98 

TYPE I-REMOVE TILL MATEATAL 
0D 85 a ee a 
ES. 3AUG98 EF 27NOVS8 

CRUSHER-REPLACE TOPSOIL AND REVEGETATE 
0D 45 faa 
ES 25AUG98 EF 414SEP98 

(Cc ____]_ Activity Bar/early dates KENNECOTT MINERALS COMPANY Sheet 1of 2 

SSSI critical activity | Date [Revision | Checked _ Approved | 
SSS] SiProgress Bar FLAMBEAU PROJECT Pe f © + 

a Pres RS ESET RECLAMATION SCHEDULE ee 
Project Start : 4MAY97 i See ee 

Primavera Systems, Inc. 1984-1989 Project Finish: 5FEB99 Blonaiate:(PBUEGEg. A) nee a al



[SOS AAC Sg Uae 1998 | [pees vagoa 
ee es ee US ae se 2 |r| Be [Ree eB | 
SITE FAC-REMOVE RAILROAD SPUR 
0D 60 Est oa] 
ES 25AUG98 EF 16NOV98 
SITE FAC-REMOVE LABORATORY BUILDING 
oD 15 | BE 
ES 28SEP98 EF 160CT98 
TYPE I-RECLAIM TO FINAL CONTOURS 
OD 35 aE 
ES 260CT98 EF 11DEC98 
SITE FAC-REMOVE FUEL STORAGE TANK 
0D 20 | 
ES 17NOV98 EF 14DEC98 
SITE FAC-DISPOSE SANITARY WASTE LEACH FIELD 
0D 20 scum] 
ES 47NOV98 EF 414DEC98 
SITE FAC-REMOVE PARKING LOT AND ACCESS ROAD 
OD 20 [Ezz] 
ES 147NOV98 EF 44DEC98 ) : 
SITE FAC-CAP DISCHARGE PIPES AND RECLAIM OUTFALL 
0D 20 [cree] 
ES 17NOV9B EF 414DEC98 
SITE FAC-RECLAIM A.R. SPUR CORRIDOR 
0D 40 ae 
ES 17NOV98 EF 41JAN99 
PIT-AECLAIM TO FINAL CONTOURS 
0D 10 | 
ES 30NOV98 EF 41DEC98 
PIT-REPLACE TOPSOIL AND REVEGETATE 
0D 10 fa} 
ES 44DEC98 EF 25DEC98 
SITE FAC-REMOVE MAINTENANCE BUILDING 
OD 415 et 
ES 14DEC98 EF 41JAN99 
SITE FAC-REMOVE OFFICE AND ADMIN BUILDING 
OD 15 fist) 
ES 14DEC98 EF 4JAN99 
PONDS-RECLAIM SETTLING PONDS TO FINAL CONTOURS 
0D 20 Eeca] 
ES 14DEC98 EF BJAN9S 
TYPE I-CULTIVATE AND REVEGETATE 
0D 30 ssa 
ES 44DEC98 EF 22UANS9 * : 
SITE FAC-RE-ESTABLISH FINAL CONTOURS ue 
OD 15 fea 
ES 4JAN99 EF 22JAN99 
PONDS-REPLACE TOPSOIL AND REVEGETATE 
oD 20 | 
ES 44JANS9 EF SFEB99 
SITE FAC-REPLACE TOPSOIL AND REVEGETATE 
OD 415 [ana] 
ES 48JANS9 EF 5FEB99 

Co etivity sarvearty ates KENNECOTT MINERALS COMPANY Sheet 2of 2 
critical activity | “bate | ——“‘favision [checked [approved 

==) Proorese bar FLAMBEAU PROJECT ‘aie ares sane ki 
[ExneuseereomeaER TS RECLAMATION SCHEDULE ne eo 

Project Start : 4MAY97 Data Date: 4MAY97 feasted, So WARK on ee OM VALLEP OE SEMI MES 

Primavera Systems, Inc. 1984-1989 Project Finish: 5FEB99 Mlotebetss: COUECSS) of aus Nec emoniecn ines |



INTERMITTENT STREAM "B" 
1150) 

at Sy ot a 
1100 Se 

= eee sP- 
= Eo —= 

--7- \ iE 4 
1050) \ 

1 

\ / 
\ ! peri eee Pe ne 

3 Soae r--/7 

Tay Z I 
100) I 1 

7X - 
(Ss 

7 oly / 
a 50% i, Re aN oa 

950 4 Ks 1 0 / lS ime 

LEGEND 4 J 

faq QUARTERNARY PLEISTOCENE 
UNCONSOLIDATED MATERIAL 

900 es PALEOZOIC CAMBRIAN SANDSTONE 

PRECAMBRIAN 60' 
[6] GOSSAN 
[SA SAPROLITE 

850 [0] MASSIVE,SEMI MASSIVE SULFIDE ORE 30 

[I] TYPE I WASTE ROCK, CONTAINING < 1% SULFUR 
{q) TYPE TI WASTE ROCK, CONTAINING> 1% SULFUR 

—-- PROPOSED PIT PERIMETER "s 30° 60' 

FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES @& ENVIRONMENTAL MANAGEMENT DIVISION A ule | t PRO 

GREEN BAY, WISCONSIN 5 ONC 

REVISIONS NOTES APPROVAL pees ao 
Ne} ___REVISIONS_{_NoTe§__t MF esa FIGURE NO. 5-2 

SN cea ea ee eee RAY SJL [12 789 | SECTION THROUGH OPEN PIT 
af |__| Ga) s}-_ewS_ie/8s | AFTER COMPLETION OF BACKFILLING 

pee eee EC ge Se eae Eee ee 
eae fe | ADEN == ON ee es SONI | Dag SY |



37000 E 38000 E 39000 E 40000 E 41000 E 42000 E 43000 E 

; eee, 
x HY Ad) f er NOP ae ee i 1 hee eA <4 ; Pe - ba - CoN CH i See, | 
s fit od z et So) Se ly See 8 Sas), ( i {tac / Wah j wa ol lest 
a BISA LN TOR Oi ete) 6 7/7) 1) abe cae : Ve? ees | 
a Jf Le ili?!) ¢ a A yy fi A) (fe se ec / ¥ Eli haeh wet er selene Se wile DOUGHTY ROAD Cana 
? WE SHEA { we (A Leen) Nee 30a gt yf (Sat scvartet (A “ achat i At im Ze i bo pee a IER) ne ea le hae SONOS Leics | ae ST IT eer 
SOM \ ep eee pee eee et Tg ae FA. 43000 N 

me WH WAT ee | LN a 7 PE fe A wiser ep oie] eee < ) as : 
SEN ao AW Sy, (koe GR here (7 . . ast f ¢ yo SA NRL { Veet a Eh ( f le i of [ | + A p % / fer. 
Py SESE Lf HOLS tee Raw fp 8 ag Yet Meo PN Ii em) | ‘ ae i af A SACK e4 We \ \ ? 4 a (es ayy Sar P~f He. ' i . | 
2 Bs. WEAR VEC VO)? (i Ans Rox) | 6 We = geile as 1%, t i 

"ool 2 ore: BOTY OVA AL VAS a LI, 7 Si i A as HS  .0 ACRE WETLAND 
pa Ne ep WAAL Mo! Pa Pe y sae TT eet s \ Test PLOT i N 

- Ca aS sR eR BY eR ee 7 KS Fn TBs Pc 
ere AGRA yah \ aes) i, Ra hee fo eel ‘ekg =e . > ee een i VA WY Be Le Qe ‘fe Lee WG : cet bey eth i ; LEGEND 

2 - WE ek USS Se Re SEE ic =“ oy = 100-——_xsTmG Cowroun 
) ee jy WHA EN al) odes 5 ioe lg i mot > ts 1 ( + 42000 N “EXISTING PAVED RoaDWaY : * a Be RBA LA PAs ah | / i Bos ; Bee ‘CaniWe a i ; ew OX a. Saad eB: | uf er ; I inca pe si EXISTING TRAIL/GRAVEL SURFACE 

| GO UBS . ce Vera Boe Se Ue iS If ». \ | | bl L@ a ECIUTIIS TREES ANO/OR BRUSE 
CO EA TS ‘ : . fe ee eel. Beep SRA ere 5 y Homo deos FENCE 
Lee i WSS ESN gyal bye te | -— oo aa Lf 4, g : ay. AW AEA ON 195 16 ISPOSAL. SITE ’ | a“) bt So EY *, aw ae ~ “@ F! CONTROL MONUMENT 

[=e ey | \ Oeste YS > eK uA i ie Le Le ‘ = pe no FE —_ ne site 
Sp Soh + HS OES Se Fe he 2) ane gs Hey sl * ee iS So RE Sbec jones Coe al S \ i 2 a fi XY) sil CH ve as, ig es Fr-oues “ } i @ 

SSN a WSS oN p fo NAP! adhfeo3e< ae i. Se qk PP-1G065 i pom gnome f 
SSCS & il We JY fe : Ho ls O& Chine Qe excat ; a ean AG ( NY; 2 SSS zy | Ye pases ~, # \Y : a MA LYRA 2 ‘ anal Se ook 

{Fy NO) SO OOP Ven , Sa Arse 5 / ae foes : it Ca j v4 z \ s “ax cs ‘ ic os 8 pS =—<—S>- Fe, Fa i io ‘. + = ff oo ij 
ya NSS ee OB OW ON PS AS ew Ss \, a oo $ LS 7 ee) ' 27 f { Nee) a EN 7a em YP ff fA. te Bey Spee NO Mee Fa At f 3) falodo N 
Wes ae a 4 Lee a Otte 3§ Sig : br fil: a eee soot) i ‘ : . beget 
SSeS a) 1 uy as = : die, ON Vote ghd i \ j i 

aa fh ON iy owas we pdas| fa sau % La it {nen ae ge, SOL Cen , , < ¢ A ae ot f ; { Le = nae (3 \ sy i { 

ee oS x WY At bel ? j id f ; AL us 7 Renae im Ay , 
JOA yao) S| ee ‘ KL SVG HB Y “dak b eA JF). ac te fe nes Ses Vf 

x cp Cees oF a in as — { PY SA bs YN \ ES If Sf. Spepreecrer ee es a : “6 et eae ee |. Noles: ‘| oe’ aft eS re ped? A RS tp + j Pi) M1048! i WI-3 { . - 1, SITE LOCATION: SECTIONS 9,10, 5 & 16, T34N, R6W, RUSK COUNTY, WISCONSIN. 

Sf Ree CORN ‘ 0 \ SS 2 fag) f node : / \ 2 é 2. TOPOGRAPHIC BASE MAP PREPARED FROM AERIAL SURVEY BY SURDEX CORPORATION, 
i Send s ¢ Sa %, * y a =" Uy Bm J pated ee Nore = : CHESTERFIELD, MISSOURI. DATE OF PHOTOGRAPHY - APRIL 24, 1970. 
t aot he VR : * Ne ONS BSE SN PERSE fe ; \ 3 a k f ROADS, TREES AND BUILDINGS WERE UPDATED AS PER AERIAL PHOTOGRAPH 
ot i ST \, ire (aie “y 7 oa ft / : 5 i 5 5 \ ‘ TAKEN BY MARKHURD CORPORATON, MINNEAPOLIS, MINNESOTA. ye pul faEy \ _ BPP IRA oe Kap od, ‘ : - , a DATE OF PHOTOGRAPHY - SEPTEMBER I4, 1987. 

5 DC sinc’ My y er Raier Pee 2 ff fr Pg i : a ( TN at 3. ELEVATIONS BASED ON MEAN SEA LEVEL DATUM. 
a Ze AG \! ep St ON ee Ass Y] [4 -.j d \ ee eet ee x : 40000 N CONTOUR INTERVAL IS TWO FEET. 

fi GS } Ce SE INE ES GR Sy ff “Thee we fa MOF Trent Tt ‘ | aA e ‘ 2 : , 4. HORIZONTAL DATUM BASED ON PROJECT SITE GRID SYSTEM. SITE GRID eer PS CIN ENS ae C ge SUT fs \ ato Be : J } ( oo COORDINATES CORRELATION TO STATE PLANE COORDINATES DERIVED AS FOLLOWS: 
a sae oe aE co GEAC. i pf a | o Aff e SITE GRID COORDINATES STATE PLANE @ UL OP ei Os @ a gunn foes See : oe fi CONTROL MONUMENT F-I COORDINATES 
a a OAM i . % 5 AEN os 4 ‘ ye oe e c 40008 N = 587, 357. 8887 N 

ey YS \Q UNC? ag) let a sanpeont RES Fh ude \- A742 i Lasts : ) ‘ es 40000 E = 1,713, 516.1229 E 
, Lo ee Yo geil go Wi, Ae SE HE HL fe NGA ‘ pw ZX, : A THE ANGULAR ROTATION FROM STATE PLANE BEARINGS TO SITE GRID 
{ ms ah! j “OR ke 2 Xe Ga TS ACRE RR Sy uk RR re Gd WN | f P - _ : es a i *, BEARINGS IS 359°-I3’-23” RIGHT WITH CONTROL POINT F-1 AS THE BASE POINT. 
ay | A e mies Se BPRS WETLAND RS SS a fo : y ee i Bene a ‘ 5, RAILROAD SPUR LINE CORRIDOR EAST OF STH 27 TO BE GRADED TO ITS 
Wy § i Ji in ee Foe , wg. | ; Eve ae mm APPROXIMATE ORIGINAL CONTOUR AS PART OF THIS GRADING PLAN. ny os : é on c Lip Re Ni a ‘ ) e ae a ‘ Os ( 3 

o eS Be ed Loe NBN HE < Cg eS ror ( wt OMEN 
(ee y Ce } AF-S UNS Wyss) aX > L A) Ae : Ce i 
NN eS fi) v oA Wyo ii Ra ict — Ee ; 
Pe ae > SO aCe SAN / G3, % oe ~ oF ‘ : pms, oe oN 
EG SP RIN IN Ne Vas et ee fe Ey PRs. wa At | 39000 N 
AN Cet a) = Wes “A We & f a 5 kt / \ iD = 

j SpE. RTs Rs Pes Levy * i cece eth 
Ne Wie = Vive ‘ . ae : Ro Be a i an 
A wa (DS WES ON i i ‘ Ww Le = ARE ie ‘ eA | . 

t = 590" 

SCALE 

[ MCROFM | 0B 
FOTH & VAN DYKE FLAMBEAU PROJECT weet 

GEOSCIENCES & ENVIRONMENTAL MANAGEMENT DIVISION LADYSMITH, WISCONSIN 
GREEN BAY, WISCONSIN : e DRAWING NO. REV. 

wr : KENNECOTT Ri eee 
[owen Tbescreron [weno —__teseppnon ___fve. Fonte Fs Fs Fo Fen ft Fo [ate [pesos _f-t fore foe et te tee YY , Gites FIGURESHONESS | 

: DWISION DRAWING NO. gh — a Ee Le a COMPANY RECLAIMED SITE FINAL ow 1 Paes Pees Tera | ae sa Saami Pon 
= fer. t~ Paes NEAT Sa sae Saha ns | StU OTC Y scwt_| See Bar SCALE | 

ie [eee ee Seca | eh lee | Mec] | ere re eC a CON ee HL



37000 E 38000 E 39000 E 40000 E 41000 E 42000 E 43000 E 44000 E 45000 E 46000 E 47000 E 48000 E 
fo TST TR HOF 

( pod Bet [el EBS ; 
| oR “wa ; 
Loe ie Wee FWA 1 

| ¢ (ete na [Oe oF Ca-OF- \e i ae = op foe a eee CR toe ++ 46000 N | 

Be, fee SU Le) or iY ee) yee A Bf peep Fw CL. 
Fd GE MLE ee eee j igo RO op eet a 
we LK aoe |e ee A ® 
| eis ‘a a = = Bien inl a ot 4 f 

(ee oS te ee | 
le ee coe eek c0r Se =. a ee ‘ | pA Sl BER eee ee) 2 liga ae ee | 
|. ae “oF KR) Poe RL LR eee NF oe | 
/ hy 8. fon mrtay oo ea ~ ee oN = f ae ae 

ee 7 es t pee 4 7  aeiay eb ob Fd ies Bee ear ek OFR) gems 
| : ; ee ae 4 OF Vi aieh tees Nog (rt x greening A | 

ee SO eS a er ee | + , a N+ ones tt 4 + 44000 N 
{CE j a oe eg Wet a A, i Og ” i \n IND ~ Wl of As A 

BT { fs Vy fou a VV es th i Ve, i F ae 

ay 4 W@ey.( '( ¢ ¥ 7 Ee F af ey BPN efter | IND 
| eee NLA ood —— : fen ey OF i Ween et) ete bP 4G 

MAN for lor loieenen ie ENE “5-4 fot -F)tougets noah Ameena 
| \ V { Hal ACKBERRY, LANE Fae i Jp a nee me a SE 

ee We a ie wap boats sug! : Tae a el a EO + /f) « 4p 43000 N LAND USE STUDY AREA 
SS NS at Kf eee Aah] orc Oe ee ACHEAEENTOTANS 
lon ee ee | “| iy G4 : ay eh ee ‘ a ee 

Ue eV Me Le er 7 hee 1 ie oy OS ye SHAS ws eae ACRES 
4 at Niele Al Ie 4 aie ‘ alt af oman A a ae 45600. N LAND USE CLASSIFICATION PREMINING _POSTMINING 

} \ ar. a =, V c Sn.- Fe F ae ee ad 
| f RE tlie Going ya at We Pe als hy A AGRICUL TURE——75 4.3 695.5 
presto gor) F y Ve oie ee ; te \e Wage oo F WIELAND. WIMEDy FOREST = gs 898.5 
(Sa, Be ew oy ti e mals ws) FS ul ms ; ae . a OF (G) PASTURE / OLD FIELD / MEADOW / GRASSLAND —585. 3 672.3 

| nce} BA Coe he le \ f OE: A > FE ee I PR RESIDENTIAL / DISTURBED =———————— 9a) 1 181.3 
Lo) aes \4 No eS eee { \5 ey: 41000 N W WETLANDS § —————________545.5 545.7 

PROPOSED MINING SITE ; °F: \ uy oe F} Po a 4 i @ + oo 7 as ay Bl 43 ae a Ty WI NORTHERN WET MESIC FOREST —————— 334.1 34.1 
| Sy a TOES ‘a lalys a) . a \ hs i W2 RIVERINE FLOODPLAIN MEADOW ——————— 59.4 59.4 

a \ wy H a Happ WE ¥ oe Pape AE F po W3 ALDER THICKET; 80¢7 ———————————336. 7 336.7 
; Aa \ No A PNP xa i oF — * (OS ; i : W4 NORTHERN SEDGE MEADOW, ALDER THICKETT— 93.1 91.0 
: Ce WS. bn fs ia CL ‘ PN een Eee L 40000 N WS DUG PONDS ——————————_ 94 3.5 
\ 2 Ke NS Ow, EF wey of | 7 +; % magtye wa 7 a + We NORTHERN SEDGE MEADOW —————————-. 21.8 21.8 
IX et i A A gh ws RY nfo KN, | ee eS 8.3 
roe ro yon eR i WE if ¢ Nae OF a eee oP QUASI PUBLIC —————_ 37.4 37.4 

SOc OF ae Re Ate BEfor ARNE FAS Sp tn name et NOUS TRA 8 7 25.7 
Ne oe “es : SA Ai RE BRE + te © oe + 39000 N M GRAVEL PIT. ——H———-. 59.5 59.2 

lee Was aA fe whee \\ 7 oy At 7 i ae oe - F TRANSPORTATION (HWY’S,ROADS,RR) ———————. 60. 60.8 
oe 2 cee Rolg id SO Salwa ok h * 4 a es FLAMBEAU RIVER 169.8 169.8 
joe ie \ \ ¢ Sy Whee tc tonk Py OF my ToTAL—————- 3353.7 3353.7 
| , 7g \ \ oe 4 R ee eS ey Ri) | { eal ® \ oe be . wa} | af ee + ee eee 
| - Pek } 2] i. i Pe ne H > ped Bean | 

i > ——O K / we, ‘ i Set ONS) ee aE of WG: os x e a 

fy + PRAT Fe Oe eet eae + Oo gh ge mt 37000 N 
nei eee Se | Se a Oo NOTES: 
foe eee a f 2 Se it ae | . = 7 ; eee Noy |. SITE LOCATION: SECTIONS 9, 10,15 & 16, T34N, R6W, RUSK COUNTY, WISCONSIN. 

L Ae bo ee PRU fh 3 PR. #3 rN 2. HORIZONTAL DATUM BASED ON PROJECT SITE GRID SYSTEM. SITE GRID 
Kone OF i? a OE ee ee ie "i wea M i COORDINATES CORRELATION TO STATE PLANE COORDINATES DERIVED AS FOLLOWS: 

ty pe te NA Neo : \ ad 5% \ oH SITE GRID COORDINATES STATE PLANE a a a oe ‘ae rp Sy ae Ae 1 TE as Ta A a if aa Sar * ni ee CONTROL MONUMENT F-I COORDINATES t Ae ee Noch es ie PWG 7 Of i ro i fia 4000@ N = 587, 357. 8487 N 
i er ha AONE S| : | ne . 40000 E = 1, 713, 516.1229 E 
hoe We fa M Fj ! ) i) THE ANGULAR ROTATION FROM STATE PLANE BEARINGS TO SITE GRID 
bi See es Woe OOF i i i nie en \ iS ig BEARINGS IS 359°-13'-23” RIGHT WITH CONTROL POINT F-1 AS THE BASE POINT. {oe OF Soe is f aie a 

jae eC Et lt BR EA td Hn 
a ; or A ~ an eee | A ‘pee fk | ee a J A 

wet | a ih eal , A babes oF i ) wee 7 A i tal L Wie os (ag oF be hos { iE 
| CAL te eR Oe tote + + 4000 0 

APROXIMATE PROPERTY LINE 0 agg 1600" 

SCALE 

‘NICROFILM JOB 

FOF TRH oes VeAINE EYER IE FLAMBEAU PROJECT es eee 
GEOSCIENCES & ENVIRONNENTAL MANAGENENT DIVISION ADYSMITH, WISCONSIN ai Ap : 

GREEN BAY. WISCONSIN poe eI —DRAWNG NOL REV. 

[ovcna | veScRPTON ——~=*~*~*~i*i ~“NOSCYCO~*C*~*CiNSSSS*S*S*~drC | om | ee | Oe | CONS SCS*C*~dCi Cd Qe ]SC«)C |e SSSSC*dYSCY re Remecort See ovine: 
S a 12/a9 | UPOATE SITE PLAN a ows. FOL eee i ee] L. FIGURE NO.5-4 ——— 

Z z Fs pues Re Ra “sac_| 6763 COMPANY LAND USE OF RECLAIMED __DVSION DRAWING WO, 

£ é % Samy eta) 10 re cree [| om ons \ BB NNERAL SQUARE mane 
2 2 [S/n eerie at Oe es. [= ea SALT LAKE CIT, UTA Spee eee ele ae Ge ene 

eee ag on eer ae eee i sero eee ue AL Lu!



a f i / 4 ee j ; Hind ae 3 3 ro100 8 

( ae a j Le aa | 
“é mane ee cE ae \ wd 

j —_— —~ / es sla 3 WC [SSS 2 1000 BENCH 4 ; 0K \ ae + iia) \\cag 
' Se ae tie it 

a ii i i ine a 

4 

SS SS ee



i / /j / a 3 Re i ly) | ae ; ae 

| [ on 

| : } Z | 7) | io is | : h 

; | . ge 
w | . 

2 | 
c i | 

2 | | 
w | 

= 
< 

10 BENCH 
bon 20 BENCH 

| sae ne 

| ma 
1 i | j 

ly | 7 

ae i : ee ca | 

v 

a ° 100 200 

ScALe a EY Fcc 

PINCOGK, ALLEN & HOLT, INC. FLAMBEAU PROJECT rh 
LAKEWOOD, COLORADO LADYSMITH, WISCONSIN | rn 

a err re re | (‘ewecort [fer ms 
fee ee ee aes — 
rae eee ee com 
facoe act Se FRESE SE pur See SG aa [oe [Ree oer oma a[ es OMS Mae aa Stem RS oe | 
Es cs] | seam OO SNE ee fe Peeing fo crema | a CO re 

femmes] [eae ne oe ONRM1C suhc and Be ere [ONO agen eo ees mM TEC cote aan oi a [UE Dsante gL RC oa one PUNE rg ance ee SOME SOU



1150) 
a 

7 

Soa TOP OF BACKFILL r-z- = 
> : Se nga on ELEV. APPROX. 1002 r-- 

€s \ 4 

4 poe sP-1 
k \ 

SP ie | 

—_-- \ 4 

1050 \ / 

\ / 
\ / 
= --4 ra--/ 

Too fae 
100 7 

4 , a 

ee . * / 
‘ = eee ee 1 

a oe / 7 ail - - _ 

950 1 Seer, 
1 oO / — , 

LEGEND 1 ! 

ai QUARTERNARY PLEISTOCENE 
UNCONSOLIDATED MATERIAL 

900 es PALEOZOIC CAMBRIAN SANDSTONE . 

PRECAMBRIAN 60; 
GOSSAN 

SAPROLITE 

850 [o] MASSIVE,SEMI MASSIVE SULFIDE ORE 30 

TYPE I WASTE ROCK, CONTAINING < 1% SULFUR 

{q) TYPE IT WASTE ROCK, CONTAINING2 1% SULFUR 

—-—- PROPOSED PIT PERIMETER 5 30' 60' 

FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES @ ENVIRONMENTAL MANAGEMENT DIVISION AW ~ F} [] PRA 

GREEN BAY, WISCONSIN 7 ONG 

[No | REVISIONS NOTES APPROVAL ADYSMITH, W INSIN 

S| ae | a eee SC Es es FIGURE NO. 5-7 
SPD Nae eee nc ee PRR Sit SECTION THROUGH OPEN PIT 
a ee OE OKEDIOY = IGWS= 110/895 AETER -3- MONTHS! OF “BNCKRIELING 
Pe a eee oe Se RORY ef 
[ZS ee ea Se ee [ee [Oe SON S| ge rey |



TOP OF BACKFILE ; 

1150 ELEV. APPROX. 1108 

7 a a-_ 
Ot a= --— 

-- €s es 
1100 = s ee 

ea ee ee eee sP-| 

— pasa 

-_--- \ + / 

1050 \ / : 
\ ! 

tv occ 
wey r= 

re : zr 
100 r 1 

i \ ae 
AS ae ea ee ee 

ee ah / 
i r / ee ei a = 

950 1 ee 
1 oO / — r i 

LEGEND 1 ! 2 
faq QUARTERNARY PLEISTOCENE 

UNCONSOLIDATED MATERIAL 

900 eg PALEOZOIC CAMBRIAN SANDSTONE 

PRECAMBRIAN 60 

GOSSAN 

SAPROLITE 

850 [o] MASSIVE,SEMI MASSIVE SULFIDE ORE 30 

(z] TYPE I WASTE ROCK, CONTAINING < 1% SULFUR 

{q) TYPE I WASTE ROCK, CONTAINING> 1% SULFUR ° 

—-- PROPOSED PIT PERIMETER 0 30°60’ 

FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES @ ENVIRONMENTAL MANAGEMENT DIVISION AW B F AU DRA 

GREEN BAY, WISCONSIN 5 ONS 

= SaREVISIONS == =] NOTES APPROVAL ee eo 
No} REVISIONS _|_NoTeS__ wt ee FIGURE NO. 5-8 
i ee ORME Sle = I OSI|= “SECTION EHROUGH OPEN: PIT 
i ee en ee PRED OWS 12/899] AE TER” (5 MONTHS. OF BACKFILLING 
S| a ae | sea | PEROVED BV e| ere| 
Sn ee a ic ae a eae | CA UME | eb iNec Deg (RNS



37000 E 38000 E 39000 E 40000 E 41000 E 42000 E 43000 E 44000 E 45000 E 

{ Wf 
| ee a ae eG ea, 

| \ —— 

\ yi a eae for 
Sy re Oleh + + + { aon + (s00e hy 

iF \ 1 Loy Gee romonsnyewanset 4 | G cm | 
\ ae ZoO— Si RRS Ear rN ru | 2 FS SDSL LEASE GE ead al ohana on nae ego oy 

oe s Cm NE Neg | | 
X x eee ae f ge | 

as Nb + Ve ce i Feel PGBS | == H1.0 ACQE WETHAND + + + AF Br : 
a \ / er STN ESE fy 5 ‘Est pLoT 

5 x \ on LSAT Posi ee EIB 2) \ 
\ a | BESS, NEB cect Ce es : 

\ ‘ al i (es Piet ae Sarees i 3 | i. \ \ | PREREST GAGE wa. Bocuace| — |i 3 | ( \ ‘ a \ ESESESED BR OOS CGR) Sevccsanse | | é || ‘ { 
+ \ + \ +4\\ + a Pesach NBeciea i ccees ewecens| || + ~ + + cs a + > lh+ - 42000 N 

\ = SEER of PRES OECE SE a) 
\ | \ Lu ne ee ee | ( 

i ' WW Carters j = ee Beer ed aioe nitrate cece | ¢ 
\ | ty seem At PN Pe ir 
\ \ tae Dima 1) Secu arene reid || aw He 

as Ke ae ‘\ 4 @) Gone een nen Ag PS ae ne . s a 4 "| i : 
PEPE SAIN TREE SRR MRE || : 

| SPR , * 
2a Ce Pre, | “gy ‘ 

a +\ \oee + RES rgd _ OE METS Sieg cotncuaaeanccejece ay | f + + = as #2 of an Ne - 41000 N 

\ \ eee ey Gi BEE EEE ss -=5 5 
ee YM BREST INSEE : © 

‘ TSACRE METLANO — re) , Cr fA EVs Lk f 2 
* KERR pone” ROR ATE) “ee ERE 7 Ne BN: ee IE | 3 
v : EO Pg QR LOAN ES Co | S 

i i Cena: fe Ree es Bees 4-4 Mroncciviemaent ; 1 ri SO a + + + ; 
Ve Grae CRASS GN. SEC RRC RE Ce | 
eS REINS D\ | PBS EE EEG 0 IS ESTEE : [now S) 
\ \ y SELey A EBROSEe ~ GABE SSE 

\ Pp 2 S FFE OES Bagi oii Spar ere ‘ | 
Niaeeeen TO PBS ES Fa 7 | 

KS ON “yy ee, ALO) Ds Yr ; 
o ae se — GE) AL MES Pasion ian ceanaag : ii 44 a on ee s ; a < isn EE eo 5 Be EE ! HQ ae 40000 N 

\ . i * SAE FE ES GS Win 
oe =~ a ee y Ot Beco b ees | 

me os ea \ f- oS Tee \ 
Ss : NESSES) LC. \ COREE OBES ! 
mS Ssavannan QESEEEEN ny \ FY ) Bee ee) en 

‘ ; : . NP Fo Rs Po i : : a i : 
ae NEG) ABE 2) JANSEN ROAD 

“ ‘ cs " Poe a ho i 

PS % cas Dae u ie 
+ 4 a s * aes + 4 + q 4 4 + + + +|| * + + - 39000 N 

‘ \ 724 TOTAL RECLAMATION AREA=I8lIOACRES 
REVEGETATION COMMUNITY AREA 

See eee cenit Umer oncanosg on WETLAND SSACRES 
SOIL CONDITIONS UYDROLOGY, EXPOSURE, BTC. SAVANNA COPSES 52.5RCRES !} 0 a ‘ 300’ 600’ 2 

N GRASSLANO \AO.ORCRES ee 
TOTAL 181.0 ACRES 

FOTH & VAN DYKE FLAMBEAU PROJECT pra = 
ePaetieMeeeh eens xe utens 4’ (eeusscachy in locos LADYSMITH, WISCONSIN 

GREEN BAY, WISCONSIN DRAWING NO. REV. 

aes nn rs eC] ane Teta ey Ta | oe [Tw 7 me] , SENNECOTT an 
= ee ee oe ae, ee Sac _ 3 S peti a [ee lige | a epee live ran é A ASTER PLAN 3 Z REVEGETATION MASTER PL. 

Son eee See ser [ia aaa} ee om sae J see ear scace.|



e 
lu 

Zs 
a 

° 
= 

RIPRAP me 
RECLAIMED SITE aro aA 
FINAL GRADES eal a Hs TOE OF DIKE 

iar) oS 
POND Pi a a Be 

oer 28. 

MAX. ELEV. 1098 fi oe 7 
Ce @ 

[ ee et ae 
sige / as eee FRETS] & 

TOP ELEV. 1100 sa liil@ ce 

FLAMBEAU ae 20% 2S = 106 eee ee 
RIVER cee we Ke 2 

-+- t [Jp——~ OEE ee i 

6" TOPSOIL od 6" TOPSOIL PLAN VIEW 
4.5' TILL UNDER POND, — 1080 
4.0' TILL UNDER TOPSOIL 

WEIR HDPE LINER singe SEE DETAIL 

e3 Bid SARTGELER, INSIDE oF . i —ELEV. = 1100 4.0' SAPROLITE’ FROM PIT PERIMETER z ' 
TO 100' OUTSIDE OF PIT PERIMETER ELEV. = 1098 

. HORIZ. I"= 200' 
SORRE PERT. |" +20 

SECTION VIEW 

NOTE: SAPROLITE AND HDPE TO BE PLACED 
ONLY IN AREA OF WETLAND WITHIN WEIR DETAIL 
PIT PERIMETER. 

NOT TO SCALE 

FOTH & VAN DYKE FLAMBEAU PROJECT ea ae 
SEORCIENGES # CuvinowMENTAG wanascuenT oIvisioN MAG Temi econ 

ee [se ne i re ne ras Tr ono Te oe [ens Tr Toston Te. oe [Tw] me] © KENNECOTT | 
ee a ee 

Fre ee ee ee » COMPANY. — Snes Dens A. — 
se | Ae ae NO na aL Fe RS ST [ge aes To ise coved nar ewe eo iar 
safe eS ECA a gM A pa lv, ome | [sme ps fon a | arm pe EN |g baz fic PR Sai ice as AL ot SOA |



i WHITE PINE RED MAPLE 

GREY DoGWcop 

100° 

WITCH O° we | epee 7 0 papi Be gk we 
maze, fo eT ig HEM ge 

wet te teat ft mae = REO OAK 

WHITE +2—-# 5 | CO OLE Qt ee, 

DaqWoen} 9. ~~. | ST TREMBLING ASPEN ©: at eect 
i 2]: ee Re WHITE BING # off 

") Rep Ne. 9 / . OED OM 
OAR OR. f- PPO ge ee! 

Ai Lee Seep pS oO] on 
WITCH —O © ORK Leper | . Oy  -' | 

i ee ens J... PeqwesD *.) O. = I4 
ll  MUWITEPINE aes 

(OD Agen sivdamapue (0 ONL TS 
. ge w ba wt BK Te ; : -, | WooD 

I SAVANNAH +>, > Lot TREMBLINIG ASPEN 
B UNDERSTORY;) LL Oe , 

i " MAPLE . : _ - se Ore 
Cott o, e. 5 . QO. °* oe Nt 

AMERICAN 
i GREY DOGWOOD CRANGERRY BUSH 

BALSAM Fim Fini Oaae VIGERNUM 

i Note: 

1) This figure represents a typical distribution of 

I plant species. Actual distribution may vary. 

2) In addition to this initial distribution, other 

indigenous plant species will invade and establish 

i themselves randomly throughout the site. 

l RELATIVE CROWN SIZE AT INITIAL PLANTING 

i FOTH & VAN DYKE KENNECOTT MINERALS COMPANY GEOSCIENCES @ ENVIRONMENTAL MANAGEMENT DIVISION te GREEN BAY, WISCONSIN _ 
A [NOTES ———_—CAPPROVAL DATE ADYSMITH, W1SCO! 

} SOND BY CSCSC*d FIGURE NO. 5-II 

eet ay —tws teres] | TYBICAL PLAN, VIEW OF SAVANNAH i | Tareroven ay} COPSE VEGETATION PLANTINGS 
(TCAD No. SCRE TSB" Job No Dug NoSSS~*~S~«~rR Sd



. 100' 

i 0.9 OME Bo: : | 

i ING JoNA Ie: ‘C) et 

fo eG 
Bice te TO Fee Oe Tn 

8 5 a” , CCR on yg 
IN ag AOD 

Jee f : i ° a St a gm Wa 

j Note: 

1) This figure represents a typical distribution of 
| plant species. Actual distribution may vary. 

2) In addition to this initial distribution, other 

indigenous plant species will invade and establish 

1 themselves randomly throughout the site. 

RELATIVE CROWN SIZE AT YEAR 3 OF RECLAMATION 

i FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES & ENVIRONMENTAL MANAGEMENT DIVISION Bes ae 

GREEN BAY, WISCONSIN " " 

[NOTES APPROVAL, DATE CURE NG. | 
a ee FIGURE NO. 5-12 

p t™~—“—:;S™S™C™CSCCCCCCCCSORAWN BY PES [12/89] TypiCAL PLAN VIEW OF SAVANNAH 
po CHECKED BY WS [12/89 COPSE VEGETATION PLANTINGS 
po PPROVED BY 

i [Ta No SCALES 207 [Job No 7 KIO [Dwg No eV



100' 

| Ie : ORF 

\ ae SO ORSA 

af goo* PL TOG at 

! ae Paes. | 
\ DRC) CPR OQO oe 

{ Note: 

1) This figure represents a typical distribution of 

i plant species. Actual distribution may vary. 
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i 1° = 20' 

Note: This elevation drawing represents an artist’s estimation of the height and i crown size of the illustrated vegetation at the time specified below. The 
actual height and crown density may vary depending on the age, specie and i maturity of individual plants. 
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Note: This elevation drawing represents an artist’s estimation of the height and 
i crown size of the illustrated vegetation at the time specified below. The 

actual height and crown density may vary depending on the age, specie and 
maturity of individual plants. 
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Note: This elevation drawing represents an artist’s estimation of the height and 
i crown size of the illustrated vegetation at the time specified below. The 

actual height and crown density may vary depending on the age, specie and 
5 maturity of individual plants. 
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Note: This elevation drawing represents an artist's estimation of the height and 
E crown size of the illustrated vegetation at the time specified below. The 

actual height and crown density may vary depending on the age, specie and - 
i maturity of individual plants. 
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Note: This elevation drawing represents an artist’s estimation of the height and 
i crown size of the illustrated vegetation at the time specified below. The 

actual height and crown density may vary depending on the age, specie and 
maturity of individual plants. 
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i Note: This elevation drawing represents an artist’s estimation of the height and 
crown size of the illustrated vegetation at the time specified below. The ~ 

i actual height and crown density may vary depending on the age, specie and 
maturity of individual plants. 
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Note: 

| 1) This figure represents a typical distribution of 

plant species. Actual distribution may vary. 

2) In addition to this initial distribution, other 

i indigenous plant species will invade and establish 

tHemselves randomly throughout the site. 
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Note: This elevation drawing represents an artist's estimation of the height and 
i crown size of the illustrated vegetation at the time specified below. The 

actual height and crown density may vary depending on the age, specie and 
maturity of individual plants. 
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Note: 

f 1) This figure represents a typical distribution of 

plant species. Actual distribution may vary. 

i 2) In addition to this initial distribution, other 

indigenous plant species will invade and establish 

themselves randomly throughout the site. 
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| Note: This elevation drawing represents an artist’s estimation of the height and 
crown size of the illustrated vegetation at the time specified below. The 
actual height and crown density may vary depending on the age, specie and 

i maturity of individual plants. 
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2) In addition to this initial distribution, other 
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i Note: This elevation drawing represents an artist’s estimation of the height and 
crown size of the illustrated vegetation at the time specified below. The 
actual height and crown density may vary depending on the age, specie and 

5 maturity of individual plants. 
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i MONITORING WELL CONSTRUCTION DIAGRAM 

eee eigen Well No.:MW-1010P 
Drilling Method: Tricone and mud through Quaternary, Air Rotary Date Installed:__—- 

Ih into bedrock 
SSS 

Coordinates:__(see Figure No. 7-1) Protector Pipe: 

| . Size:_6" 
Elevation 2 

Material:_steel 00 

| wot Stick-up MK ING 
Ground <.3 EIN 
Elev.vi100' are ~ 

‘4! <e ey 

i A ky 
Md fd 
Kb 

| Surface Seal Material bd i 

Concrete 4 ry 

RFR x x] Riser: i 5 . . He, 5 Drill Hole Diameter Rd bd Diameter;—2!'_LD 

7 Git RS pS Maverialz-2VG 
3 Ki Ra i s Type of Annular Space Backfill bs BS Sch.;_80 

x] 
i110! = ~ 98! Bentonite slurry Rd K Type of Joints: Flush threaded 

2 KY bS Stenciled?__No 

g Kd bd Z ak 
”n 

cs 

5 Type of Seal Screen: 

6 3 Bentonite pellets Diameter:___2''_1D 

i eS) OP Material: PVG 

el PY Slotsize._0-010" 
Type of Filter Material > p Length: 5* 

i 8! #30 Sand 5 P Sump: 

eo| Length:___N/A 

lj Type of Filter Material js | Type of CapsPVO 
N/A N/A a: 

oe lizer: Used a] Type of Seal Centra 
f N/A N/A Not Used 

Depth to Water From Top 
Type of Backfill of Riser at Completion: 715" 

i N/A N/A 

i FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
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GREEN BAY, WISCONSIN ADYSMITH ONS 

NOTES APPROVAL DATE . . 
| PES TGNED BY BNP ___|ti-26-89] FIGURE NO. 7-2 
re JRB u-30-€9] PROPOSED WELL MW-IOIOP 
Po CHECKED BY JWS__|i2-1-89| CONSTRUCTION DETAIL 
Po APPROVED BY [| 

CAD No SCRE NONE] Job No [Dwg Nore



i MONITORING WELL CONSTRUCTION DIAGRAM 

Driller Well No.: 2271011 _ 

f Drilling Method:_HSA Date Installed:_—__ 

ee a en eee ae en 

Coordinates:_ (See Figure No. 7-1 Protector Pipe: 

, en nee aaa Tse Pe 
Elevation 2 Size: 

Material: Steel 

i G 4 3) Stick-up Lock No.:——______ 
roun ‘ os 

Fev. 1151 was 1 ey ne 
o A ky 

Mb 
Kk 

0 Surface Seal Material Kd x 
Concrete Kd % alininialini meer ae KA ha cs x} xX] Riser: i § cas , 

s Drill Hole Diameter b b Diameter: 2" 1.D. 

2 8" bh} PY a. PVC 
= by b Materials 

i : Type of Annular Space Backfill e bY sch: 80 
' ~30! : d Pp 47 3 30 Bentonite Slurry RM b Type of Joints: Flush Threaded 

| £ ie bY Stenciled?___ NO 

g Ki 
5 KY bg 
n 

i 3 
3 Type of Seal Screen: 
6 3' Bentcnite Pellets Diaineter: 2" LD 

| el Material: PVC 

ee p y Slot Sie 0-010" . 

i Type of Filter Material ~ 4 Length: 10" 
13! #30 Sand otf Sui: 

ao| h Length: V/A 

i Type of Filter Material o> | Type of Cap: ENG ___ —____ 
N/A N/A el 

as Centralizer: Used Qa T. f Seal 

L va [xe Tet 6 OS ae ‘i 
: , Depth to Water From Top ~39) 
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j sn BY BNP ze FIGURE NO. 7-3 

po RAW BY RB 30-89 PROPOSED WELL PZ-1OlI 
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i MONITORING WELL CONSTRUCTION DIAGRAM 

Drillers Well Noe PeTtOte 

i Drilling Method: HSA Date Installed:___—_ 

Coordinates: (See Figure No. 7-1) Protector Pipe: 

wet 
i Elevation ¢ Size: s 1 

Material: 25¢@* 

3! Stick-up tock:Noi; 

i Ground 156° \| | ERY 

{} ES LY 

Kk 
f Surface Seal Material be i 

Concrete bs Py 

= OR x kx] Riser: 

§ MR 
g Drill Hole Diameter Kd Kel Diameier: 2" 1.D. 

2 3" Kd bd PVC 
3 Ki Material;___""- 

= ome 
il s Type of Annular Space Backfill Rs bg sch: 80 

; J p 
rw 35! f ~ 18! Bentonite Slurry bd i Type of Joints: Flush Threaded 

| 2 Ks * Stencilea?@___NO- 
gy ome 2 ae 5 Db bd 
n 

2 
i} 5 Type of Seal Screen: 

6 3) Bentonite Pellets Dianseter: 2 1.D. 

i ae) OP Materia: PVC 

a p Slot Size. 9010" 

Type of Filter Material ~ P Length: 10" OO 

qj 13"! #30 Sand =p Sump: 

= Length: N/A 

i] Type of Filter Material fe | Type of Cap: Pve = 

N/A N/A (Sm 

T é Seal me Centralizer: Used a 

} N/A N/a PE OF S08 & Not Used § 

Depth to Water From Top 310 
Type of Backfill of Riser at Completion: __ >* 

i N/A N/A 
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i po ESTGNED BY BNP FIGURE NO. 7-4 

po TRAIN BY JRB 1-30-69) PROPOSED WELL PZ-|0I2 
po CHECKED BY UWS li2-1-89| CONSTRUCTION DETAIL 
po APPROVED BY [__| 
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‘n TILL 

i a 
ogi NATIVE _—™ 

eT a SOIL 
i GRANULAR MATERIAL 

U7 SS rer ecerrereeererere 97777] 
| BS BS | - VAN PX Lh 'X l ANCHOR TRENCH 

a | my / \ Ae | XN yearn Ge 30 MIL PVC LINER 
OS / Lie FILTER FABRIC (MIRAFI {18@N OR EQUAL) 

. NN O ef 1/2" WASHED STONE 
* WO 7777 TUTE 6" PERFORATED \PYC PIPE 

BSSSELEREE SENN 
pb CPITTILILITLIIT LILLY 

{i FILTER FABRIC (MIRAFI. 14@N OR EQUAL) 2 

TYPICAL SECTION PERPENDICULAR TO 
COLLECTION LYSIMETER PIPING —— 

NOT TO SCALE 

ll oo 
» TILL 

i —_— 
° bad native ff boa 

i} GRANULAR MATERIAL 

ZU. o Sg rere reese 97777] 

* rr RN Mi Wii 
YA q ARQ SSE GC SON PVG ERE 

Wey/ [Zz FILTER FABRIC or 18ON OR EQUAL) 
y aA 11/2" WASHED STONE in 

wu Ws) SSS 2 Ay at 

PITT TILITITITILIILR, PIPE BOOT 

/ |__| 
i FILTER FABRIC (MIRAFI I40N OR EQUAL) 6” PVC (SCH 80) PERFORATED PIPE e 1% 

TYPICAL SECTION THRU COLLECTION LYSIMETER PIPING Oe 
lj NOT TO SCALE 
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ABS MANHOLE RING AND COVER 
i “DEXOL” DX22-6 OR EQUAL 

PVC CAP —< psa 
140.7. cr 5 140. Tg Spline | 

12” STEEL Es a x 
CASING T_ 

6” PVC RISER I — 
i (SAMPLING RISER) | i 

6" PVC RISER 
(CLEANOUT) | 4 

HI CONCRETE eT 

PIPE SHALL ENTER MANHOLE BARREL {| | Z 
THROUGH A FLEXIBLE WATERTIGHT GASKET ht MANHOLE STEPS @ 16%" 0.C. 

f wemoe—_ [HTT 
6 Pv PPE aH 

1% 6” CROSS P| ll ee TAU SST Dore PRECAST RENFoRCED concReTE 
l . cA | = MANHOLE. 4’ VERTICAL BARREL 

6” WYE W/SWEEP 45° al 

128.0 gs I | 
PVC PLUG 

i MN 
| NLL Ftoor = w24.0 

l COLLECTION LYSIMETER 

STORAGE, SAMPLING & CLEANOUT RISER 
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ll Po ESTGNED BY CC=drT:C(Cd FIGURE NO. 7-6 

} —_____________{0RAWw ey __ bs [i279] COLLECTION LYSIMETER RISER 
po CHECKED BY GW [12/89 ND SUMP. DETAIL 
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f MONITORING WELL CONSTRUCTION DIAGRAM 

Driller, = Well No.;_H¥—10136 

| Drilling Method: SA Date Installed:____—Ss 

Coordinates: ‘See Figure 10-1) Protector Pipe: 
. qu 

i Elevation q Size: 
Materia: See! 

3 r 
—— Stick-up Lock No.:————___@_ 

Ground ‘ mS 
i Elev. 1190 Lory _ ele 
i BR d $ 

x} PY 
Surface Seal Material Kd Dx] 

Concrete Kd RO 
———————— XR Mt bs Ix} ix] Riser: 

§ MR i 
g Drill Hole Diameter bd i Dianieter: a" 1.D. 

es g" nN KX PVC 
3 4 kK Material; 

il ¢ Type of Annular Space Backfill e bs Schz_____ 89 
1 d Pp 

20, = ae Bh NIA RM kK Type of joints: tush Threaded 

& e by Stencileap__ NO 

g Khe 
nn 

z 
3 Type of Seal Screen: 
6 qu Bentonite Pellets Diameter: 2" I.D. 

i sei PP Materia: PY 

fs p Slot Size, 0010" 

eles 10! 
Type of Filter Material =| —p Length: —___-—~" 

i 13' #30 Sand j=l Surnp: 

es P Length: N/A 

i Type of Filter Material jae | Type of cap PVG 
N/A N/A 5 B 

Type of Seal ee Centralizer: Used a 
j N/A N/A Not Used @ 

, Depth to Water From Top 
Type of Backfill of Riser at Completion: _(¢ty) dry) 

j N/A N/A 

j FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES @ ENVIRONMENTAL MANAGEMENT DIVISION IMBEAU PRO 

GREEN BAY, WISCONSIN " Y ONS 

NOTES APPROVAL DATE =a : 
l [STONED BY BNP FIGURE NO. 10-2 
PoC RAW BY JRB PROPOSED WELL MW-IOI3G 
Po CHECKED BY UWS 2-1-89] CONSTRUCTION DETAIL 

rv 8 [| 
j [TC No SCALE NONE Job No [Dwg No ev



i MONITORING WELL CONSTRUCTION DIAGRAM 

Driller, Well No.:_MW=1013P 
Drilling Method:__Tricone & mud through soil backfill; air rotar Date Installed:__- 

i through backfilled waste rock 

Coordinates: (See Figure No. 10-1) Protector Pipe: 

i . sie" 
Elevation e S l 

Material: °C&S* 
3 ‘ - a Stick-up UCN NOS 

id v3 ll Grounts 100" (4) [EDX 
1 Sl EY 

i A key 
hq bd 
Kb 

Surface Seal Material Kd Ro 

¢ Kf oncrete KY ry 

Kd S X bY Riser: 

i é il cms 2" ID 5 Drill Hole Diameter bY bd Diameter: -D. 

= 6" bY PY ‘ PVG 
3 Kd % Materia: #9 
= K1 80 5 , Type of Annular Space Backfill bY PY Sch 80 

~170! e ~ 158 Bentonite Slurry Kg bY Type of Joints: Flush Threaded 

2 Ks b Ste evct h 8 a 

g Kd bd : me. 
na 

mo] 

5 Type of Seal Screen: 

6 3! Bentonite Pellets Diameter: 2" 1.D. 

i | Material: PVG 

a p Slot Size 9-010" ; 

Type of Filter Material =|} Length: 

o| —b Length: N/A 

i Type of Filter Material jo | Type of Cap__PVG 

N/A N/A Foleo 

Type of Seal Centralizer: Used Oo 
I N/A N/A Not Used & 

Depth to Water From Top 
Type of Backfill of Riser at Completion:___(Unknown) g | N/A N/A 

i] FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES @ ENVIRONMENTAL MANAGEMENT DIVISION MBE AU PRO 

GREEN BAY, WISCONSIN 0 ONS 

NOTES APPROVAL DATE ROE Kis . 
0 er ara FIGURE NG. IG=3 
[SS t™t™~é‘“—C;™_ DRAWN BY JRB PROPOSED WELL MW-IOI3P 

f t™—CC CHECKED BY JWS [121-89] CONSTRUCTION DETAIL 
po APPROVED BY r_| 

i [CAD No SCALE NONE [Job No [Dwg No Rev



i MONITORING WELL CONSTRUCTION DIAGRAM 

Driller Well Now: M¥=10146 
i Drilling Method: HSA Date Installed:_-- 

eee ee eee 
Coordinates: (See Figure No. 10-1) Protector Pipe: 

—_ qu 
| Elevation Q Size: 

Material: Steel 

i 3 Stick-up Lock No.:——_ 
Ground 5 
Elev.~ 1146' ad 

— [ON Sa 
ll AM hey 

KM fd 
Kk 

ll Surface Seal Material Kd Ro 

Mh Concrete KY 

RY PY x kk] Riser: | 5 KM by g Drill Hole Diameter bg i Diameter: 2" I.D. 

= 8" ky tS Materials PVG 
= KI | s Type of Annular Space Backfill Ks bY Seba ea 

J p 
50! 2 ~33! Bentonite Slurry bd bd Type of Joints:_Flush Threaded 

i 2 ie bs Stenciled?___No 
e ome i y $s i bd 
” 

z 
2 Type of Seal Screen: 

6 3! Bentonite Pellets Diameter: 2" 

i fe) Pp Material:____PVG 0 

el bY Slot Size.__0.010" 
Type of Filter Material jot eerie i teary 

131 #30 Sand BBY sump: 

7 Length: N/A 

i Type of Filter Material ie E: Type of Capx__PVG 
N/A N/A ae 

Type of Seal Centralizer: Used Q 

N/A N/A Not Used 2% 

7 Depth to Water From Top 
Type of Backfill of Riser at Completion: (2TY) dry) 

j N/A N/A 

i FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES @ ENVIRONMENTAL MANAGEMENT DIVISION IMBEAU PRO 

GREEN BAY, WISCONSIN ; : OF 

NOTES APPROVAL DATE , 
i [I send BY BNP FIGURE NO. 10-4 

ee JRB 1-30-49} PROPOSED WELL MW-IOI4G 
[Tec ws Jir- 0 CONSTRUCTION DETAIL 

Trav — 
I [CAD NO, SCALE NONE [Job No [Dug No eV



i MONITORING WELL CONSTRUCTION DIAGRAM 

OT I ste ite eerie Well No.:_MW=1014P 
Drilling Method: Tricone and mud through soil backfill; air rotary Date Installed: ce ee ee eee eerie GSE Torery a, 

i through backfilled waste rock a rere 
Coordinates:__ (See Figure No. 10-1) Protector Pipe: 

i 6" 

I Elevation q Sizes s 1 

Materialn OOO 
3 . ea oa Stick- i Ground ick-up A Lock No.s——_______ 

Elev.~1146' Seep: aan 

~ PONG y dl A Ry 
MM 
Mk 

| Surface Seal Material Kd RI 

Concrete i bd 

ome, x kK] Riser: 

i 3 i i ei ae) 5 Drill Hole Diameter x bd Diameter: -D. 
& et hd bd . PVC 3 Kd Ko} Materials____-"~ 
= Ki 80 s Type of Annular Space Backfill PY PY Sch.: a nines 

~206" 2 ~ 194! Bentonite Slurry KA bY Type of Joints: Flushed Threaded 

2 RY 'e Stenciled?__"> 2 RY PY : one 5 bh bx] 
” 

i z 
3 Type of Seal Screen: 
6 3! Bentonite Pellets Diameter: 2" IsD. 

i we) PP Materia: PVG 

a p Slot Size 0-010" . 

{| Type of Filter Material TE Length: 
8! #30 Sand orb Sump: 

jao| Length: N/A 

I Type of Filter Material fe Bf: Type of Cap; PVC 
N/A N/A Pe ah 

T of Seal Centralizer: Used (ai i N/A n/a PE Not Used & 
, Depth to Water From Top 

[ N/A n/gyre of Backfill | | of Riser at Completion: (Unknown) 

lj FOTH & VAN DYKE KENNECOTT MINERALS COMPANY 
GEOSCIENCES @ ENVIRONMENTAL MANAGEMENT DIVISION MBE AU PRO 

GREEN BAY, WISCONSIN 7 o 

NOTES APPROVAL DATE eo 
I ssi 2e eg FIGURE NG: (G=6 
PT RAW BY JRB PROPOSED WELL MW-|OI4P 
po CHECKED BY JWS [i2-1-89| CONSTRUCTION DETAIL 
Po APPROVED BY — 

j [Tc No TSCA NONE [Job No vg No rev
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