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FOREWOlD 

This draft stat•ent considers the environmental i•pocts associated 
with authori~at1on of Federal permit.s necessary to develop a waste 
containmen t area for waste rock and collings from an open pit copper 
mine and ·concentrating plant, as proposed by Flambeau Mining Corpora
tion at Ladysmith, Rusk County, Wiseonsin. 

After receipt of the Flambeau Mining Corporation per~t 3pplication, 
o public notice was issued which described the proposed activity ~nd 
requested comments from agencies an~ the interested public on the 
pending permits . This public notice offered an opportunity to 
recommend any appropriate conditions that should be placed upon 
this permit should it be granted, and the opportunity to request 
a public hearing. 

U'pon evaluation of the Flambeau Mini.ng Corporation permit application 
ond available information, the District Engineer do.tcroained that the 
proposed project would significantly affect the quality of the human 
environment . 'Therefore, in accordance with the National EnvironiDoGntal 
Protection Ace of 1969 (NEPA). this draft environ.encal impact statement 
was prepared by the St. Paul District. Corps of Engineers. It v lll be 
circulated to Federal, State, and local agencies and interested 
groups and ind1vidu$lS , who ore invLted to review and comment on the 
document. 

After receipt and consideration of eommcnta on the draft statement, the 
Corps will prepare a final environmental t.pact stateaent, which 
will include a discussion of questions and objections raised by 
the comments. ond final analysis of the environmental affects oC the 
facility and the alternatives avail able for reducing or avoiding 
adverse environmental effects. 

Each of the parties comoenting on the draft BIS and reeeiv·tng the final 
ElS, or those commenting on the aboye aentioned public notices, will 
receive another public notice or clarifying statement regarding final 
disposition of the Corps permit act~ona. A Statement of Findings (SOF) 
providing a concise analysia of social, economic, and environmental 
consideration• leading to final conclusions and recommendations will 
aleo be issued. lt is presently anticipated that a final decision with 
respect to these and otber aatters pertaining to the applicant' s perait 
requests will be made in the spring of calendar year 1977. 

This draft EIS was prepared to assure compliance with the r~quircments 
of the National Environmental Policy Act of 1969 (NEPA). It was 
prepared in accordance with the requirements of the Department of the 
Army, Engineers Regularion 1105- 2- 507 dated 15 April 1974 and Council 
for Environmental Quality (CEQ) guidelines dated 1 August 1973. 



A State of Wisconsin impact statement prepared by the Wisconsin Depnrt
mcnt of Natural Resources and an envi ronmental impact report submitt~d 
by th~ applicant were the base documents used as information sources 
for the preparation of this draft atatement . 

Coordination with all known interests is a continuing process and 
D.ttempts to mainta in this coordination are being made. (See secti.on 
9 of tbi.s statement for more deta iled information.) Sinsle copiea 
of this statement are available at the Corpl of Engineer&, St. Paul 
Dis tr-ict Office , 1135 U.S. Post Office and Custom House, St. Paul 
Minnesota 55101. 



SUHMAR'i 

PROPOSED OPEN PIT COPPER MINE 
Ao"'D 

WASTE CO~"T.IINMEIIT AREA 
F~UlEAU HINtNC CORPORATION 

LADYSMinl, RUSK COUNT'i , WlSCOSSlN 

(X) Draft Environmental Statement ( ) Final Environmental Statement 

Responsible Office: St. Paul District, Corps of Engineers, 1135 
U. S. Post Office and CUstom House , St. Paul, 
Hinnesota 55101 
Telephone: 612/725-7505 

1. Name of Action : (X) Administrative ( ) LegiSlative 

2. Description of Action : Flambeau Mining CorporatiOt\ , a subsidi.ary 
of Kennecott Copper Corporation, propos~ co establish a 55- acre open 
pit copper mine near Ladysmith, Wisconsin. The cine would be in 
operation for 11 years , after which time Flambeau would reevaluate tho 
copper ore deposit. They would then close down the operation or continue 
to cdoe by underground .ethods for an additional 11 year&. Flambeau 
would construct o concentrator plant adjacent to the mine pit to 
concentrate the ore for shipment by rail to smolters in the wester~ 
United States . Flambeau proposas to build a 156-acre was te conta~nment 
area approximately 2 •iles south of the mine pit to conta~n vaste 
rock stripped from the Qine p1t and tailings from the concentrator 
plan t. Waste material would be transported to the containment area 
v1a truck and pipeline. The proposed project lifetime is 11 years 
vith potential extension for an additional 11 years. 

3. a. Environmantal lmpacts: Implementa tion of the propoaed project 
would allow Kennecott, through its subaidiary Flambeau, to produce 11, 000 
tons of copper annually for up to 22 years . The annual production 
would be a .65 percent 1ncreaS Q 1n annual domestic copper production 
based on 1973 ftgures. n1e primary benefits associated with the 
project would be economic in nature, through employment and tax revenues. 
The project would create a maxt•um of 220 jobs during the construction 
phase and 78 jobs durinS operation. The estimated annual payroll is 
$1,020,000 with a tot.al capital i nvestmont ranging from $15 to $18 
aillion. Durtna operation, annual income, re.al estate. and production 
taxes paid by Pl.ambeau and their employees would ran£e from $16 to 
$22 million. 

b. Adverse £nv-1ron~~ental Effects: Depletion of the known copper 
mineral resources in the area. Loss of 79 acres of dectdous-coniferoua 
forest and 20 acres of shrub swruo.p and sedge meadow wetland along with 
their associated wildlife. Loss of about 200 acres of producing 
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aaricultural lands. Possible contamination of aroundwate~ and heavy 
utol contallination of wetlands vegetation by leachate from the waste 
containment area . Minor deterioration of air quolity and 4 minor , 
increase in noise levels. Alteration of landscape and aesthetic 
degradation from creatioa of open p~t, haul road, and waste contain.eot 
area. Periodic traffic delays because of blas tin.& in the pit. Local 
housing shortages with the influx of workers. Some unemployment created 
ot the clo~ing of tho mine in ll or 22 yoars. 

4. Alternatives: 

a . No action 
b. Alternative Waste Containment Sites 
c . Alternati ve Waate Cont.ainme.nt Configuration 
d. Alternative Waste Containment Design 
e . Defer Development of the Deposit 
f. Alternative Mining Methode 
g . Alternative Kaul Road Routes 
h . Alternative Plant Sites 
1. Alternative Jta11 Spurs 
j . Alternative to Concent rating and Smelting 
k. Alternative Industrial Water Supply 
L Alternative Sewage Disposal and Potable Water 
m. Alternatives for Reclamation of tbe Mine Pit 

5 . Comments Requested: See page 101 for a list of those furnished a 
eopy of this draft statement. 

6. a . Draft Statement to CEq - - --
b. Final Stat.,ment to CEq-----' 
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DRAFT 
ENVIRONMENTAL IMPACT STATEHENT 

OPEN PIT COPPER MINE AND TAiLINGS DISPOSAL AREA 
F~~EAU MINING CORPORATION 

LADYS!i!Tll, RUSK COUNTY, WISCONSIN 

INTRODUCTION 

The purpose of this statement iS: to assess the enVironmental impacts 
associated with the proposed construction and operation of an open pit 
copper mine and associated tailings disposal facilit i es near Lady
smith, Rusk County, Wisconsin . This document uses 1nform3tion from 
the environmental statement prepared by the Wisconsin Department of 
Natural Resources (DNR) as well as from an environmental impact repo rt, 
Preliminary Environmental Impact Report for mining the Flambeau Copper 
Deposit , Rusk County, Wisconsin, 1974, prepared for Fl ambeau Mining 
Corporation by Bear Creek Mining Company. 

1.000 PROJECT DESCRIPTION 

BACKGROUNO 

1.001 In the middle 1960ts, Kennecott Copper Corporation (Kennecott) 
through its exploration subsidiary, Bear Creek Mining Company 
discovered a minable copper deposit southwest of Ladysmith i n Rusk 
County, Wisconsin. Flambeau Mining Corporation (Flambeau}, a wholly- owned 
subsidiary of K@nn@eott, Y49 formed and assigned the responsibi l ity for 
the mining phase of the project. 

1.002 Flambeau Mining Corporation applied to the Wisconsin Department 
of Natural Resources (DNR) for the perlll;its which are necessary to 
develop the mining operation. In compliance with the Wisconsin 
Environmental Policy Act of 1971, the DNR began preparation of a 
State environmental impact statement (EIS). 

1.003 On 25 July 1975 the Corps of Engineers (Corps) publiShed regu
lations implementing their jurisdiction' resulting from Section 404 
of the Federal Water Pollution Control Act, as amended, 1972 (Public 
Law 92-500) . One of the primary points of th_is expanded jurisdiction was 
that it encompassed wetland areas contiguous and adjacent to streams 
with a rate ol flow in excess of 5 cubic feet per second and lakes 
over 5 acres in size. Also a part of these regulations was a 
phasing procedure . This was designed to ease the administrative 
burden of handling the substantial number of permit applications 
that were expected to result from the expansion of jurisdiction. 

1.004 The proposed waste containment site includes approximately 
20 acres of wetlands. The DNR advised Flambeau to contact the 
St. Paul District, Corps of Engineers, to determine if the wetlands 
involved were affected by the 25 July 1975 regulations. 
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1.005 On 30 October 1975 Flambeau contact ed th~ Corps to determine if 
Department of the Aray (DOA) per•it& were required to fil l in the 
wetlands involved. The Corps determined t hat the wetlands would 
come under Corps jurisdiction as of 1 J uly 1977 under the phasing · 
program set up under the 25 July 1975 reg-ulations . However , the 25 
Jul y 1975 regulations also give the District Engineer the discretionary 
power t o assume jurisdicti on over wetlands ahead of a particular phasing 
date U he feels it is in the beat overall public interest to do s o. 

1.006 The Dis trict Engineer informed Flambeau on 18 December 1975, that 
the wetlands involved constituted a valuable resource and that tte. 
was exe.rc::is:ing Corps juriadiction over the vetla.nda ah_ead of the 1 
July 1977 phasing date . Therefore , Flnmbeau would ba required to have a 
permit from the St. Paul District, COrps, t o fill in the \oiletlands 
involved. 

1.007 Flambeau made application (Nu~bcr 76-53) on 13 February 1976 
to t -he Corp-S for a Section 404 pe_radt to fill in approx!Jaately 20 acres 
of we tlands as par t of a copper tailings disposal aite . 

1.008 Since. the envirorua..Q.ntal review indi c:.ated that the. proposed 
project would have aignificant impact on the quality of the human 
environment, it was de.te.rmin~d that an EIS was necessary in accordance 
with the National Environmental Poli cy Act ot 1969 (Public Law 91-190) 
ond DOA Enginecrinl Regulation 1105- 2-507. 

1.009 Vlambeou will ne•d 12 permitS trom the Wisconsin ONR to 
construct and operate their proposed mining fac11it')' · Pl&llbeau 
has r ecently npplied for some of these permits . 

PROPOSED ACTION 

1.010 Flambeou Mining Co~any proposes to mine a finite copper 
1 oulfite depollt near Ladyolllith, Wbconoin (exhil>it 1) . Th.e 

ore. would be mined by the open pit aethod and concentrated in a 
concentrati ng plant constructed noar the. pit. Waste mine. rock 
and concentrator tailings would be disposed of in a diked disposal 
basin about 1.5 miles south of the open pit (exhibit 2) . 

1.011 The mine would operate for 11 years, producing approximately 
1,000 tons per day (tpd) of ore that would be concentrated to produce 
160 tpd of shippable concentrate . The concentrate would be rail 
hauled to Kennecott smeltara in western United States . 'I11e exi.ating 
depos it is not large enouah to juattiy t.he building of a melt.er at 
t he mine. 
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1 . 012 At the and of the 11-year period, Flatnbeau would reassess the deposit 
and the economic feasibility of continuing the operation via under-
ground mining . Flambeau estimates that if they did go to underground mining, 
the operation would ba extende4 an additional 11 years. 

Construction Phase 

1.013 The firat atep in the construction period would be the establish
ment of an aeeees road from State Hig~ay 27 to the olant site. This 
would be a standard 22- foot graded roadway vith 3 feet of shoulder 
on each aide, and would be tree lined. Other major work perfo~ed during 
the construction period would include: 

1. The "temoval of overburden .and waste rock (called 11pre~tri.pping") 
to expoao 3 to 4 months' ore supply; 

2. 'the usc of the overburden and waste rock for the construc tion 
of the haul road and the f i rsL lift of the waste containment 
orca dikes; and 

3. The construction of the concentrator, ancillary facilities and 
exploaive magazines. 

1.014 The conatruction period is expected to last 1 1/2 years after 
the beginning of the Dine prestripping. During the c:one tructlon 
period, an overago of 121 persons would be eaployed, peaking at 220 in 
the fourteenth month of construction (exhibit 4) . Local aubc:ontrac:tors 
and local labor would be used as much as possible. It is anticipated 
t.bat the skills not ava.ilable locally vould be obtainable froa the region's 
larger cities auc:h os Eau Claire or Minneapolis . Thie type of work 
force is nor•ally housed in trailers near the s1t4 but probably 
not on corporation land . 

1.015 In sequence, the construction in the mine area would be: 

1. Felling ond gr ubb i ng trees and shrubs over tho pit orca. 
Some of the timber would be chipped for usc oa mulch over 
bore soil on the o'utside o£ th.e waste containmant dikes, road 
banks. etc:. , to assist in prom.oting revegetation. Tile balance 
would either be sold, or otherwide disposed of in accordance 
with State regulations . 

2. Eatabliah security measures to control access to the pit area, 
to prevent unauthorized entry and to aerve aa a safety measure. 

3. Re.oval and teapora_ry stockpU:ing of the topeoU and silty 
slacial subsoils obtained fro• within the pit area. \/hen the 
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haul road is completed~ this material would be transferred 
to another atockpil~ area located within the SW 1/4 of Section 
16 (exhibit 3). 

4. Construction and approval of t he explosives magazines . 

5. The removol of overburden and ~aste rock either by drilling 
and blasting followed by lood:ing into so-ton off-highway 
haulage trucks ~ or by ripping with a crawler dozer and 
scraping . Bither method could be used depending on the nature 
of the material. Excavation uould commence in the northeast 
portion of the area to be prcstripped so that silt-laden 
waters would flow into the ex~avat1on and not into the Flambeau 
River . 

Continuous on- site testing of the materi als excavated would be 
carried out by tha mine geologist who would direct the oaterial 
either to the haul road or to various stockpiles, and after 
completion of the haul road, to the waste containment area. 

6. A drai'nage ditch would be constructed in the top of the clay
saprolite layer at the 1,085 elevation level within the pit to 
collect groundwater inflow and surface water runoff. The ditch 
would be araded at -2 pe-rce.nt toward s umps at the southwest 
end of the pit. One pump capable of pumping the average sump 
inflow to the gravel pit and ior sundry usaae would be in
stalled with a similar capacity pu•p as standby . During 
storm conditions, exc~ss wnter beyond the installed pumpins 
capacity would flow into the ~it bottom and would be pumped 
fro• the pit bottom suop to the waate containment area . 
Before sufficient dike has been constructed in the waste 
containment area , such excess water would be disposed of in 
the gravel pit . 

7. Spillways would be provided as required to divert surface 
water runoff to the 1,085 level drainage berms . 

8. A visitor's observation poet would be constructed as aoon aa 
practicable. 

1.015 The work in the mine area consis ts moinly of removing sufficient 
overburden and waste rock to expose 75 ,000 to 100,000 tons of ore 
i.e., sufficient for 3 to 4 months' ailling. The overburden materials 
would . be used for the construction of the plant site, roadways 
haul road, and waste containment areo dikes . Exhibit S showa the 
waste material production schedule on an annual basig and also the 
disposition of vaete materials durtng the preproduction, production~ 
and post-production periods. The estimate& of material quantities 
available ore based on the soil saoples and geologic data obtained froo 
soil test work. 
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1.016 The steeply- dipping Precambrian rocks whi ch contain the. ore 
body are overlain by 30 to 60 feet of flat- lying s andstone and glacial 
deposita. Ancient veatherin& of the upper portion of the Precambrian 
bedrock has converted it to clay-rich saprol ite. This material has 
a very lew pan:.e.ability and would be u sed to construct an iape.rvious 
core in the waste containment area dikes . Overlying the aaprolite 
is a poorly-cemented Ca~brlan aandstone , varying in thickneaa from 
0 to 30 feat . If it is found thot the sandstone can be adequately 
compacted , it would be placed in the downst ream section of 
t he waste containment dike or in fill s~ctions of the roadway . Ot her
wise , it would be disposed of i nside t he waste containment area. Over
l ying t he Precambrian bedrock nnd Cambrian sandstone arc uncons ol idated 
granular glacial deposits of vorinble composition r anging in t hi ckness 
f rom 15 to 60 feet. The coarser glnc1al materials would be used as 
a subbase for the haul roads 3nd traffic areas in the plant site and 
for dike construction . Some of the finer glacial materials 
would be uaed as fill for the subbase of the haul road. The rest would 
be stockpiled, covered w-ith veget.ation, and us ed as a soil cover for 
the final rehabilitation of the waste contain=ent area . Top soils 
would be stockpiled s eparately and covered with vegetation unt i l used 
i n stabilization and final rehabilitation . 

1.017 Diamond drill hole da ta i ndicate that the blas t hol es below the 
overburden would be dry. Accordingly~ i t i s antici pated tha t for most 
of the blasting a mixture of ammonium nit rate prills and fuel oil 
(AN-FO} would be used as the bl asting agent . Although ommonium nit rate 
is not considered an expl osive until it is mixed with fuel oi,l {this 
m.ixins takea pl ace. at the blast hole site i..tn!llediate.ly prior to loadint 
the hole), it is proposed to store it io the magazine area. A JG-ton 
capacity storage bin - rOu$hly one con th ' s supply - would be provided . 

1.018 Two other cagazi.nes vould be constructed . One would be designed 
to et ore a total of 5 tons of explosives,, including primacord, so~ 
dynamite for secondary bl ast ing and some mixed AN-FO i n ploatic bags 
for use in t he occasional wet hol e . The other magazine would bQ s imilar 
and used for the storage of boosters and caps. The American Tablo of 
Distnncce for s torage of explos ives r~quires that barr i caded magazines 
storing S tons of explosives must be ~ di s tance of 865 f~ct from 
inhabited buildings, 345 feet from passenger railways and 260 feet 
from public highways. In addition . t he separat i on of magazines must 
be 78 feet . The magazines would be 875 feet from the neareat inhabited 
bu~ld1ns aloog the west edge of State Highway 27 , 1 , 020 feet from 
State Hishway 27, still further from the railway, and 100 feet apart . 

1 . 019 the magazines would be surrounded by a vall of eartb of sufficient 
thicknea1 and height to meet applicable aafet y standards . Thia earth 
would be obtained from the t i ll of the open pit. As required by law, the 
mounds of Qarth ~ould be kept clear of vegetati on. Erosion orevent ion 
measures auch as the use of crushed rock or asphalt cover ing would 
be taken to prevent siltation. 

5 



1. 020 The plant would be located on the southerly side of the pit 
on a h ill s urrounded by the 1,150-foot contour.(exhibit 2). The sit.e 
is roughly 65 feet .above the river. Within the J)lant a ito area would be the 
concentrator, including crusning, grinding and flotation eections, 
the varehouse, offices, workshop and changehouse, and other Dinor 
buildings . Based on the soil conditions found in the preliminary 
borings made near the plant site area. the proposed plant could be 
supported on a normnl footina or mat-type foundation with soil bearing 
pressure 1o tbe range of 4,000 to 7,000 pounds per squ.are foot. 
Additional borings and detailed soil investigations would be necessary 
once the concentrator and other buildings have been designed. 

1.021 The concentro.tor buildings , shops, warehouse and offices would 
be painted to blend with the surroundings, and the plant site landecaped 
and planted with t rees. 

1 .022 The company' s design criteria for the concentrator i nclude: 

1.. An adequate dust collection system for the dry cr·usher 
circuit so that the dust created at the crushers and 
transf er points is removed and not allowed to pollute the 
atmosphere in or outside of the building. 

2. Provision for the installation of a heating system for use 
1n the w~nter plus adequate inaulation. the products of 
combustion from this heating would be vented to the atmosphere. 

3. Sprays for dust suppression at the concentrate stockpile. 

1.023 The proposed waste containment area would cover 156 acres in 
Section 21 {'I34N·., R6W.) {exhibit 6) and is designod to store 
2,617,000 tons of tailings from an open pit operation, 2,886,000 
tons of tailings plus 740.000 tons of washing plant silt from a 
possible subsequent underground operation, and 4,009,000 
cubic yarda of surplus waste material fro• the open pit . Assumin& 
all of the pyrite 18 used in the dikes, and that none is refined, the 
average dimensions of the dike walls would be 57 feet high, SO feet 
wide at the top, and 363 feet wide at the base. 

1.024 The company' s design criter ia established for the waste cont.ain
ment area were: 

1. To provide dikes and a reservoir that would be as impermeable 
as possible so that seepage loss~s during the life of the 
operat ion Dnd thereafter would be minimal. 

2 . To provide atable dikes with an adequate factor of safety. 

3. To locate the waste containment area in an area where its 
presence would not be obviousa To further remove it from the 
public eye, a scr een of t r ees and shrubs is proposed around 
the perimeter . 
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4. To terrace the outer walla of the dikea so that they can 
be planted with trees and other native flor a as the dike 
increases in height durln.g the life of the operation. 

5. To a1te it in an area which was not a unique acological 
habitat , aince destruction of existing ecological relat ion
ship& within the confines of a waste containment area is 
c.omplete. 

1.025 The. requiremCt\t of stable and relatively imperrDeo.ble dikes 
dictated the use of solid dikes with a clay core, and ruled out the 
t raditional method of building dikes from the c.oarse fraction of 
tai lings . The dike material and the clay for the core cnn be obtained 
fro11 the open pit operation. Exhibit shows a section of the designed 
waste contain~nt area dike and the estimated permeability of the soil 
materials usad in its construction. the core is a highly : 
impervious saprolite obtained from the open pit. 

1. 026 A computer study of the stability of the dike section using the 
designed 1:1 ups tream s lope and a 3. 4: 1 downstream slope indicated 
the following factors of aafety (exhibit 8) . 

2.39 along the assumed failure surface AB 

3 .1116 alO?Jt the assumad failure surface CD 

3. 63 along the assumed failure surface EF 

Since a facror of l.S is normally considered safe, che proposed dike'e 
s tabilit y ia adequate , especially when considered in conjunction with 
the high strength of the foundation s oils at depth . Since the di ke 
would be built in ac.ages vith h18h soU compaction, there vould be 
consolidation of the soils wh.i.ch would alao contribute to dike 
stability. 

1.027 In sequance, the construction in the waste conta~nt area 
would be: 

1. The foundation preparation for the dike section would constat 
of stripping off all topsoil in excess of 6 inches an4all 
peat in the l ow areas under the dike. The foundat ion soils 
for the dike are sandy or clayey silts. 

In an area along the central pai-t of tt'le north dike permeable 
sands were found underneath the impervious silts . To reduce 
leakaae through the foundation of the wall in this area, a 
cutoff trench would be excavated 13 to 15 feet deep and roug.bly ten 
feet wide. A similar cutoff t rench would be excavated to a 
depth of aix to nine feet along the l ower r eaches of the welt 
dike. The material excavated fro• these trenches would be 
pl aced within the waste containment area. Tho t renches would be 
backfilled with saprol ite. compacted to at least 95 percent of 
the aaxt.um dry den•i ty •• dete~cd by the Standard Proctor Test. 
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2. The larger trees and bushes would be cut from the deSiAnated 
waste area and the timber stockpiled to be cut into chips 
for us~ as a mulch . No grubbing of tree atumps or vegetation 
would be done so as to preserve the natural density and 
continuity of the upper layers of silts and clays. 

3. The existing drainage ditch . which runs east-wes t through the 
center of the wnste containment area , would be cleaned of 
stones, trees and debris, and filled with compacted saprolite . 
A replacement drninngc ditch would be established around the 
south side of the dike. 

4. There would be aufficient material from the prestripping of 
the open pit to construct all of the Cirst lift of the waste 
containment dike to on eleva tion of 1,142.5 feet . Construction 
of the dike structure would begin in the loweat elevation of 
the waste containment area at i ts sou thwest corner. The hnul 
trucks ~ould place borrow materi41 froa the ~~ne stripping 
operation . Typically, two parall~l lifts would be formed along 
the dike location with a central trench left temporarily open. 
When the parallel lifts became high enough, the open tre.nch would 
be filled with compacted saprolite to form the dike' s clay core . 
this fill and compact construction sequence would be repeated 
until the full initial dike was completed. 

Over the life of the mine operation, the dike wal ls will have 
to be raised four 4 times in order to provide containJDent 
volume at a level elevation. Because of the orea'a sloping 
topography, the initial lifts of the dike would not close, but 
be of a "C" shape. in tbe lower area of tho. facili ty. 

The core of the dike would be saprolite 40 feet wide. The 
inside wall would be sand or aine roc.k 90 to 100 feet wide 
at the base. The outside ~ ... all would be 240 feet wide at the 
base and would be made of sand or Dine rock covered with glacial 
till material capable of s upporting vegetation. 

Except for the outside facings of gravel and soil , all materials 
in the dike vould be mechanically compacted with appropriate 
equipment in roughl y 12-inch l lfte. Compaction of the saprolite 
core vould be c•rried to at least 95 percent of the maximum dry 
density of the moteri.al. 

5. t he dec.nnt system for the waste contairunent area would be located 
in the southwest quadrant. The decant system would consist 
of o floating pump barge, completely enclosed and insulat ed with 
cold w~ather electric heating provisions. Access to the pump 
barge would be by o 15-foot wide dike which wo~d be raised 
as the tailings s urface raises. n,e waste water reclaim line 
would be an 8- inch di.a=eter pipe located on the surface of the 
access road and connected to the pump barge with an 8-i nch 
dia=ecer flexible rubber tube. Power lines for pump and 
utilities operation would also be l ocated on the surface of 
the access road. An air coopressor/bubbler system would be 
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employed around the pump barge to prevent freeze-up during 
cold weather operot1on. 

6. To keep the ta1l~nas wet so that duat formation vould be 
mini.mized and to prov·ide additional protection for the dikes , 
a ring feed would be installed on top of the first lift of 
the dike. A pipe carrying the tailings would be sited on 
top of the dikes nround the wast~ containment area. The pulp 
would be delivered to the waste cont.ninment area. Thua, ~here 
would be little wotcr against the dikes 3nd a large pool of 
water in the eenter of the waste containment area. In 
addition to preventing dust formation, this technique allows 
time for the settling of the metal hydroxides and degradation 
of the reagents uaed in the concentrator. During freezing 
weather, the pulp would have to be delivered to the waste 
containment area through a single pipe because a ring feed 
system would freeze. 

7. Bight monitor wells to detect seepaac have been installed and 
an additional nine monitor well-teat holes would be drilled 
to further define groundwater characteristics . tn addition, 
eleven oore monitor wells located within the dike and alons 
the outer toe o£ the slope and seven aurface vater sampling 
sites are planned. These wells will all provide a warning of 
any deterioration of groundwater quality (exhibi t 9). 

1.028 The haul road dc.stsn criteria were that the road was to be 
an all-season road for 90-ton gross 1oad trucks with minimum mnintcnance 
throughout the year and with no paved surface. The location of the 
haul road ia shown in exhibit 2 . The haul rood would be 
constructed over subgrade soils that are susceptible to severe frost 
action, i.e. , silty fine sands , sllt.s and clayey silts with a grouttd
vater table in some areas at 3 to 5- foot depth. Because of these 
conditions cuts would be minimized ~th most of the roadway being 
built on filL The final design of the haul road is based on linaitin,g 
frost penetration into t he subgrade. This requires a total subbase 
thickness of 54 i nches of nonfrost-susceptiblo. sands. To obtain the 
spee1f1eac1ons required for the differ~nt layers of subbase m&ter1al 
fro= preetripping oaterial, it may be necessary to use a temporary 
washing and screening plant. 

1.029 The prest.rippin,s uceri.al wou1d be required 1n a certain aequence 
for road building, i.e., silty fine sand for eubgrade and fill for the 
haul rood, followed by clean sand for the lower subbase, and then 
gravelly sand for the middle. subbase . This would necessit.ste a certain 
amount of stockpiling withi1\ the pit limits to provide a buffer between 
the mining of the matcrlill and i ts usage on tha road . The silty fine 
sand found near the surface within the open pit would be used as fill. 
Over the subgrade there would be a lower subbase consisting of 24 inches 
of selected clean coarse aand, i.e., containing less than 12 percent 
passing a No. 200 sieve. The next subbase would be 18 inches of 
gravelly sand. The surface 12 inches of crushed gravel would be 
purchased. Treatment of the road surface, probably water sprayed from 
a truck, would minimize dust for~ation. 
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1.030 Compaction of nll subbase ond base coarse materials would be 
at lease 98 pe rcent of the max~um dry density. In areas where fill 
sections are greater than 54 inches, the fill would be co•opacted to 
at least 9S percent of the max.!Jilum dry density. 

1.031 Safety considerations dictate a 55-foot rood width for all
weather, two-way traffic in connection with off-highway houl trucks 
having a gross load of 90 tons. N\ additional five feet in width is 
required for a ditch to contain tailings in the event of a pipe 
break. The tailings pipeline and reclaim water pipeline would be in 
the ditch. The road would be crowned to pro.ote adequate surface 
runoff. With the shoulders, the total width required ot the sub
grade would be 73 feet, 6 inches . 

l. 032 A culve.rt would be required t·O enable crossing over an inter
detent streu between the process plant and Headovbrook Creek. Thia 
would be a 48-lnch corrugated steel pipe or a concrete culvert. 
During cons tructi on the stream would be diverted through a gravel
lined channel . Chapter NR 116, Wisconsin Administrative Code, limits 
the height of backwater caused by this culvert t o 0.5 feet during the 
100 year flood . A larger box culvert would be required for the 
crossing of Meadowbrook Creek, and this would be constructed of rein
forced concrete. Instead of constructing a bypass around the culvert 
site and placing the cul vert in the natural channel , tho culvert would 
be constructed to the south side of the natural stream without 
distur bing it and then the stream would be diverted into the culvert 
upon completion of construction. 

1 . 033 This scheme avoids disrupting the natural stream bed during 
culvert construction and i ncorporates the emergency tailings catch-
ment basin dike construction with the stream diversion dik·e construction 
caueio.g leas aoU disruption and l ,eas sediment flow. 

1 . 034 Upon completion of the culvert, the streaQ channel would b~ 
stra i ghtened and realigned to flow through the culvert. 1'his 
realignment would increase the average slope of t hat portion of the 
channel by 0. 3 percent. This increase ~ould increase tho existinA s tream 
flow velocity of 4 1/2 faet-per- second to S 1/4 feet-per-aecond. Due 
to the cobble-boulder nature of the scream bed no significant scouring 
is anticipated because of this velocity increase. 

1.035 The design of the reinforced aoil bridge crossina County Highway 
P ~• subject to approval by the Ruak County Htahway Department. The 
intent is to elevate the waste haul road over County Highway P at their 
intersection 500 feet west of State Highway 27 as shown in exhib it lO. 
nlia arrangement does not alter County Highway P and provi des a safer 
haul road in that the bridge support s tructure is much leas subjected 
tO destructive collision by 5o-ton haulage trucks . It also provides • 
better haul ro•d gradient over the life of the operation. 
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1.036 Aa soon as portions of the hnul road were completed, the banks 
would be covered with a l ayer of till mulched with wood chip& or s traw, 
fcrtlliz4d and planted with native vegetation. Dust formation due to 
loadln& and hauling would be suppressed by the use of water aprayed 
fro• a water truck. The tailin&• pipeline would be located in a 
specially abaped ditch on che east aide of and paralleling the mine 
waste haul road. The pipeline would rest on the compacted subbase 
material of the haul road edge. Prov~s1on would be =ade at the 
intermittent stream and at Meadowbrook Creek for catchment bnains 
to temporarily store tailings in the event of a tailings pipeline 
break. The basins are designed to hold 2 million gallons or the 
equivalent of 56 hours of tailings flow. Tailings held in t hese 
basina would be pumped back into the pipeline upon resumption of 
operations. Possibl e pipeline materials incl ude 8 inch, 100 psi 
(pounds per square inch) rating. Driacopipe 7600 Industrial Poly
ethylene pipe. 

1.037 A railroad spur (exhibit &6), approx.b:la.tely 6,100 feet lonJt. would be 
constructed from the Soo mainline vast into the plant area. The spur 
would cross a gravel township road and State Highway 27 at right angles . 
Appropriate highway safety indicators would be erected at each 
crossing in accordance with the rules of the Wis consin D1v1e1oQ of 
Highways and the Wisconsin Public Service Commission . 

1.038 Route selection was made for the shortest distance between 
the main line and the nlant with minimal cut and fill. Where cut and 
fill wera necessarv . the banks would be mulched and reseeded with nati ve 
vegetation. Culverts would be installed to reduce blockage of 
dratnasewaya and to el~nace ponding on the uphill side of the 
spur line. 

1.039 An onsite sewage treatment plant would be constructed to handle 
approximAtely 3,000 gal l ons per doy of human sewage. At the end of 
each work shift for a period of about 15 minutes, it is esttmated 
that about 100 gallons p~r minute (gpm) of waste water would be 
generated. Sufficient surge tank storage capacity would be provided 
ahead of t he sewage treatment pl.nnt to allow for the design treat
ment rate of 3,000 gallons per day. The treatment sy$tC~ would be 
of the "extended aeration/aerobic digcstion11 type. The aewogc 
treatment effluent would be puQped to the waste containment area 
through the t ailings l ine. Deaian of the sewage treatment facility 
would be in accordance with local and state codes. After the system 
vas installed the site would be revegetated. 

1 . 040 The present design plan includes three bulk storaae tanks for 
petroleum products. Storage facilities for No . 2 oil for heating and 
diesel equipment use would be API steel storage tanks for 55,000 and 
70,000 gallon capacity. These tonks ~ould be l ocated above ground in 
the concentrator area where they may be s erviced by rail or truck 
tankers . A 12,000 gallon capacity underground nonmetallic tank would 
be provided for gasoline storage . 
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1 .041 All tanks would be designed and installed according to standard 
industrial and i nsurance carrier codes for bulk .storage of petroleum 
products , including SPA regulations of Dececber 11,1973 as &•ended 
rolat ing to pro tection of navigable waterways. n1e surface tGnks 
would be appropriately bermed with alt process equipment - pumps, 
valves, meters, etc., located inside the berms . 

1.042 Electric pOwer takeoff would bo from the existing Lake Superior 
District Power Company 33 KV line which follows the railway line. 
A 100-foot right-of-way , SO feet each side of the line, would be 
required . Lobbing of tree branches may be required, as well as 
removal of soee trees. 

1.043 A syst~ of collection ditchee and aumps would be constructed 
within the open pit area to collect gr oundwater infl ow and precipitation 
into the pit. 

1.044 To predict sroundwater flow conditions after pit excavation, 
the company used a finite ele.ment computer flow model. Croundwater 
flow into the pit as calculated from the model would be 1,620 gpm. 
Allow$nce was .ade ln thia calculation for inflow resulting from 
reversal of the existing hydraulic gradient on the northwest, or 
pr~&ent down-gradient. side of the pit . The bedrock ridge described 
in an earlier section of this report would prevent the 1ntrua1oo of 
river waters through the groundwater system into the pit from the 
southwest end of the pit. From permeabilities measured in the test 
wells, it is estimated that the glacial outwash materials present 
in the northwest sector of the pit pe:rimeter would transmit an average 
of 50 gallons per square foo t por day (O.Ol47 gpm). Thuc, the highest 
amount of groundwater flow and intrusion of river water through the 
glacial outwash mate rials in tho. 1,0()0-foot segment of pit wall 
subject to such intrusion i& estimated to be 347 ~pm. 

1.045 Although the hydrological studies suggest that the glacial 
mater ials surrounding the aine pit could yield up to 1,620 spm, baaed 
on their permeabil ities and the exiscing groundwater conditions , the 
long-term yield of such a volume of groundwater is considered unlikely 
for several reason• . Firat , experience with other cine pits has shown 
4 rapid i niti.al inflow into a pit during excavation followed by great 
reduction in flows of up to SO to 96 percent of the initiai flow. 
Secondly, in this ease, 82 percent of the water-bearing upper pic per
ime ter wall would consist of till within which aquifer continuity ia 
very poor. 

L046 Finally, if the t ill and outwash in the cone. of de.presaion 
were to be dewatered, incident precipitation and regional groundw~ter 
flow recharge would have to come through adjacent soils, .est of which 
have l ow to very l ow transmissivities. Thus , the e ffects of ovapo
transpiration plus the above factors indicate a very slow infil tration 
through the soils into the Qine pit . The company's lona-tera esttmate 
o£ groundwater f low into the pit after flows have stabilized is 320 
gp., which is 20 percent of the calcula ted theoretical figure. However, 
this estimate c:m.not be proven quant:itatively with the existing data. 
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1.047 During pLt construction, wilt-rich waters from the pit would be 
collected by thie eyatem and pumped to settling ponds in the abandoned 
gravel pit nearby and allowed to aeap into the groundwater . Thia water 
would be of nearly the saoe quality a~ the groundwater since it would 
be derived from groundwater seeping into the pit. 

1.048 After completion of construction, approximately 223 gpm would be 
diverted f rom this aystem via pipe to the waste containment area for 
industrial make-up waters. It is anticipated that all of the industrial 
water requirements could be obt.a1ncd fro:;a groundwater inflow into 
the pit plus precipitation into the pit and waate containment area. 
Should it be found that an outside source of water is required, a 
supply would be obtained from high capaci ty wells constructed north
west of the gravel pit . 

1.049 During the startup and shutdown phases of the operation, it would 
be necessary to use water from the Fl30beau River to supplement exi.ating 
flows. A detailed water budget for the operation ia given in exhibit 11 

1 4 050 A domestic low capacity well would be constructed on the 
project site for potable water consumption in the changchouse, offices , 
laboratory; ~tc. Construction of a water storaso tnnk near the process 
plant would ensure sufficient pressur~ and capacity . the potable water 
supply required is estimated to be 2 gpm. 

Operations Phase 

1.051 The envisioned open pit mining method is.conventional for on operation 
of this size . Technical details, i . e ., bench height, berm width, 
hole si:e , spacing. and explosive chnrges, could change in practice 
as additional information on the nature of the rock is developed. 
An overall slope angle of 35 degrees would be maintained unless 
rock aechanic studies indicate a change . Bench height would be 35 
feet. To break the required tonnage of or e and waate on a five-day 
mining , seven-day milling work basis, forty 6-3/4-inch blast holea 
per week would be required. These would be drilled by a mobile 
rotary blast hole drill . the cuttings from the hole being drilled 
would be f lushed out by compressed air. 

1 . 052 Ammonium nitrate for blasting would be loaded into a bulk 
traoaport truck of 1 1/2-ton capaci~y provided with a unit for adding 
and mixing the required amount o£ fuel oil immediately prior to pumping 
the mixture into the hole . In the event of a wet hole, a plastic bag 
l iner would be used to contain the ommonium nitrate fuel oil explosive 
or else a moistureproof explosive would be used. Ench hole would be 
loadod with roughly 300 pounds of explosives which would fill one-half 
of the hole . The rest of the hole would be filled with fine rock arising 
from the drilling operation . Millisecond del.aya would be used so that 
the holes are exploded in sequence. The prim@ry reason for their use 
1a to obtain the desired breakin& effect of the rock 4 This practice 
haa the side benefits of minimizing the noise impAct , g round vibration, 
and oir blast. n,e amount of explosive used is estimated as six tons 
per five-<iay week. In summer months , blasting would normally tltkc place 
once per week. In the winter under freezing conditions, more frequent 
s=all blasts would be used to avoid freezing of broken open pit material. 
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1.053 Because of the proximity of the open pit to State Highway 27 
and the possible danger froD an occasional flyina rock, it would be 
necessary to stop traffic for 3 period of roughly f ive minut@ti during 
the blast. Permission for th1a action must be obtained from the 
Wisconsin Department of Transportation. Based on experience at other 
open pit operat ions, the noise level from such o blast is predicted 
to be bclov the legal lialts at the nearest inhabited building which 
would be ~he crusher building of the concentrator 1, 000 feet from the 
center of the open pit and 520 feet from the pit limits . Based on the 
considerable aaount of t48t work reported by the aureau of Mines and 
expl osives manufacturers. the ground vibration level at the crusher 
building f rom the detonation of a 300- pound charge per hole is 
eatimat~d to be 1.7 tn./sec., which ia less than the safe vibration 
level of two inches per second, On the same basis. the air blast 
at the crusher building is estimat ed to be less than the safe l evel 
of one pound per square inch. Blasting vould produce fugitive dust 
and noxious fumes , incl uding nitrous oxides . The fumes ar e normally 
ra,pidly dissipated in t he atmospher e . There i s no known practical 
Mthod for eapturina; the fumes. · 

1 . 054 The waste rock would be loaded into SO-ton haulage t r ucks for 
t ransport to the vaate containment area wher e it would be uaed for 
building di kes. The ore would also be loaded into 50-ton haulage 
trucks for delivery to the pr tmary jaw crusher. During dry periods , 
the haul&ge roads would be sprinkled by a water truck to s uppress 
dus t. 

1 . 055 The noise produced by a eoving so-con truck is est,~ted 48 

botween 86 and 88 dBA . The Caterpillar Tractor Company has es tabliahed 
the noise levels of i t s type 773 50-ton off-highway t r uck equipped with 
Cater~lllar'a 600 hp engine as follows: 

Stationary test 

Moving test 

Distance (in front of truck) 
Noise level 

In second range, direct drive 
at 1,900 rpa 

50 feet 
87.5 dBA 

Left side 
86. 5 dliA 

There are no legal limits for off-highway truck noise , but this is 
lower than the EPA standards for highway motor carriers over five 
t ons . 

1 . 056 The feasibility of extending the lifo of the aine by converting 
~o an underground operation at the end of the open pit life would be 
reeval uated aftor several years of open pit operation. Should steeper 
than planned pit slopes be feasible, the economical depth of the open 
pit would be greater, thue reducing the amount of or e remaining for 
underground miaing . In this ev~nt, the proposed vert 1c4l shafts 
could be uneconomical compared with providing access to the remaining 
oro from the open pit bottom. Should t he bottom of t he open pit b• 285 
feet below the surfaee as presently anticipated, access t o the 
underground ore bod,y would be by mean.& of a two-COiillpartment , production 
shaft sunk t o a depth of 830 foot in the footwall of t he ore body. t his 
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shaft would ultimately be equipped with a combined man-cago and haulag~ 
skip in one compartment, and a l oddcrway , utilities, and a counter
weight in the other . Shaft stations would be cut at about 20D-foot 
intervale below the pit bottom, and cross cuts would be developed 
fro• these to the ore. A main station with puaping and ore-handling 
facilltiea would be constructed on the 40G-foot msl level vhlch vould 
serve aa the main haulage level for the min~. Stoping (creating of 
step-like levels in an open pit mine) would commence at the 400-foot csl level. 

1.057 to bring the underground mina to the production stage, the follow-
inC it~a would also be required: 

1. Excaviltion of a verti·CUl vent ilation shaft, about SO square 
feet in cross section, that would intersect the ventilation 
raises; and the installation of a 50,000 cubic foot per minute 
fan . 

2. Construction of vent~lation and service raises in ore between 
levels at the extremities of the ore body. These would serve 
a1 upcast airways and would be equipped with pip~• to handle 
the fill to be emplaced in the worked out scopes. 

3. Construction of an ore pass and parallel service raise in the 
ore between th~ levels at the end of the production shaft 
cross cuts. 

4. Installation of slusher trenches on the 40G-foot level and 
l~ad1ng pockets with spillage-handling arrangements below 
that level. 

S. The erection of a gravel-vasht.ng plant to produce backfill. 

1.058 Because of · the absolute need for minimizing surface subsidence 
and the i ,ncompetence of the hang ina wall, cut- and- fill would be used 
as the &toping method exhibit 12. The ore body is continuous on 
strike ond hoa a comparatively short strike length of + 1,200 feet 
on either aide of the shaft system. Aecordingly, it would be possible 
to conaidor the whole ore body below the pit as one stope. 

1.059 The coarse fraction from tho tailings contains up to 50 percent 
pyrite and would be unsuitable for fil1 due to fire ha.~-arda. Therefore, 
gravel for the fill would come fro• a new 30-,acre pit south of the 
former Ruah County gravel pit located Dear the oine. Thia material •ould 
be crushed or acr~ened to 1/2-inch and =!xed with cement to provide 
a 1 to 30 cement to gravel ratio. The discard from the ecreening plant, 
amounting to 740,000 tons, would be pumped to the waste containment 
area. As mining progresses, the cement-rich fill would be pumped 
from the surface into the mined-out stapes at 70 percent solids to 
prevent excessive subsidence of the surrounding ground. Water drainage 
from the fill would be pumped to the surface and into the tailings 
pipeline. SuE'face diamond drill holes have indicated that the under
ground mine would have comparatively m~nor water problema. Water from 
the fill operation would amount to roughly 30 gpm. Provisions would 
be ... de for a 200 gpm continuous pwoping system and a 100 gp• standby 
syate.•. 
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1.060 The undersround ~~rk schedule would be three ah1fts per day, 
S days per week, with a mine product~on rote of 1,400 tons per day 
The to tal number of employees on the property during this phas~ would 
bo expect~d to b~ 1,3. The underground mining operation would proM 
long the overall life of the ventu.rc by nbout 11 years . 

1.061 The main process at the plant site is concentrating. The flow 
of aater ial in the concentrator is shown in exhibit 13. In the case 
of the open pit operation, ore would be delivered to the concentrator 
by SO-ton rear-dump trucks during the day shif t 5 days per week. 
In t he case of underground mini ng, ore would be brought by truck from 
the headframe ore pocket to the concentrator . 

1.062 A stockpile would be establ~shed adjacent to the ooncentrator 
so that the crusher could be fed by a front-end l oader over the weekend 
when the m~ne would not be operat ing ~ The ore would be dumped into 
a lOo-ton live capacity pocko.t from which it would be drawn by 
an apron feeder and delivered to a jaw crusher. 

1.063 The jaw crusher product ~~uld drop onto an elevating bel~ 
conveyor system and eventually discharge onto a -3/4 inch vibratina 
screen located on top of an 80o-ton fine ore storage bin . Sc reen over
size would be recirculated through a vibratory cone crusher which dis
charges onto tha same elevating conveyor system a& t he jaw cruaher . 
Screen undersize would normally drop into the 80o-ton fine ore s torage 
bin located inside the concentrator building to mdn~ize cold weather 
operati onal problec:~s . At tiaee , it may be. desir·able to use selec ted 
crushed material for purpose• other than concentrate production (ballast 
for railroad spur, flux material such as metachent for use in the sme lting 
process) . At these times, the normal gri nding and concentrator circuits 
would be bypassed and a shuttle conveyor would be used to receive the 
crushed product and convey it direct1y to railroad cora for shipping. 

1 .064 However, in the noraal case f i ne ore would be drawn from the 
bin by a variable-speed slot belt feeder and would be fed to an 
8-foot diameter by twelve- foot long rod mill for grind i ng. The 
process of crushi ng through to feeding t he fine ore to t he rod rn~ll 
is dry and, consaquently, duat-forming. Dust would be removed by =eans 
of hoods under auction (exhibit 14) . Two aeparate duat handling ayeteas 
are anticipated. One would operate on the crushing syetem th.roug.h to 
the fine ore bin and would function only ~hen the crushar systea is in 
operation. Tl\e other system would opcrote on the feed from the fine 
ore bin to the rod mill for three shi.ftu per day , seven days per weak. 
An alternate for the second system would utilize a chemically acti vated 
dult suppressant spray syatea and avoid the problems of dust collection 
and handling and their a ttendant high coata . 

1 .065 Based on n yearl y avar4ge production rate , 492 gpm of industrial 
water would be added to the fine ore feed to the rod mill . Roughly 
419 gpm, or 85 percent of thia amount, would be recycled water. The 
coarsely-ground ore slurry from the rod •ill would be discharged to 
a sump from which it would be pUIIped to a bank of cyclone classifiers . 
The finely-ground slurry fraction from the classifier overflow would 
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go to the flotation c ircut. the coarsely-ground slurry fraction 
from the classifier underflow would be fed to a b4ll mill for further 
g-rinding. The ball llill discharge wou~d be recirculated to the sump 
serving the: cyclones . To the rod m:ill and the ball mill feed, a total 
of 5,000 pounds per day of slaked lime would be added to give an 
alkaline (pH 11) pulp in the flotation cir cuit . 

1.066 The ore slurry at 25 percent solids would be delivered to a 
bank of mechanical rougher flotation cells. At thi& point, approx~tely 
150 pounds por day of promotor (typically Aorofloot 238) and 120 pounds 
per day of a frother (typically 25 percent cresylic acid, 75 percent 
methyl amyl alcohol) would be added. By aeration and t ,he addition 
of these chemical reagents, the copper sulfide mineral grains are 
physically separated from the orQ pulp in a froth. The copper sulfide
rich froth, called rougher concentrate, would be continually reaoved 
from the top of the flotation calls. The impoverished pulp from the 
rougher cells constitutes tbe plant tailings and would be pumped to 
tha waste containment area. The rougher concentrate would be cleaned 
in a bank of cleaner cells and rccleaner ~ells to produce the final 
Dill concentrate and a cleaner t.aiiings which would be returned to the 
head of the rougher flotation cells for recycl ing. 

1 . 067 The final concentrate would be pucped to a thickener and then 
to two vacuum filters located in the concentrator buildlng for further 
dewatering. Filter cake would then drop onto a reversing conveyor 
from which it would proceed either of ~o ways: it would proceed 
by conveyor directly to rail shipment or stockpillng with a moisture 
content of approxiately 13 percent , or it would proceed by conveyor 
through a concentrate dryer and then to rail shipment or stockpiling 
with a =oistura content of approximately 7 percent. Concentrate 
stockpiling will bG within a covered type enclosure to prevent dusting 
problec.s. 

1.068 The noiae level from the concentrator and, 1n particular , cloae 
to the crushina section (which normally operates on day shift only, 
five daye per week) is eotilllated to b& below legal lillll.ta (90 dBA)· This 
is based on noise l evels ot other Kennecott operations. For ~xamplc, 
the noiae level 3 feet away from the open door of the Bonneville, 
Utah, concentrator, which can crush and grind 35,000 tpd of run-of-
mine ore from the Bingham Pit, i8 74.0 dBA nnd 85.0 dBC with the 
crusher section running, compared vith 62 . 5 dBA and 72 . 0 dBC with the 
crusher idle. (The dBA scale moat resembles the response of the 
human ear; the dnC recorda impact pesks with no l evelling effect.) 

1.069 The dikes of the waste containm~nt area would continue to be 
built up in 12 1/2-foot lifts with a vertical 4Q-foot wide saprolite 
(clay) core to the canter . Each layer would be mechanically compacted 
to 95 percent of the maximum dry density. Eoch lift would be stepped 
back on the outside wall, a horizontal distance of 30 feet from the 
edae of the lift belov. Aa portions of each 11ft are completed, they 
would be covered on the berm and s lope with n six-inch layer of the 
silty sand fro11 the till, mixed with su1tabl.c mulch and fertilizer, 
and planted. Indigenous trees would be established in aoll- fllled 
holes on the berms. 
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1.070 The tailings slurry would contain the following concentr3tiona 
of typical reagents used in the concentrator: 

Reagent 

Promoter - Aeroflont 238 
Frother - C'rceylic acid 
Frother - methyl amyl alcohol 

Parts Per Million (ppm) 

0.45 
14.00 
16. 00 

Th~ toxicity of the promoter and the methyl amyl alcohol frother in 
the atrengths above i.s minor. Conctntrations of 100 to 200 ppm. over 
periods of 3 to S days would be required to ~11 fish such as 
t rout and salmon. Furthermore, the promoter biodP.gradcs and the 
concentration is reduced to 0.1 ppm after lS days . The uethyl 
aoyl alcohol frothcr biodegrades to a concentration of 0 .5 ppm in 16 
days. .The cresylic acid frother in the above concentration is 
toxic to fish life. Crcaylic acid, however, in the presence of 
organisms found in tailings solutions, completely breaks down into 
harmless constituents in less than 8 days. The high alkalinity of the 
solution inhibi ts the oxid~tion of pyrit e during mine operation . 
Computer studies based on tbe measured permeabilittes of the aoils in 
the floor of the waste containment area and the constituents of the 
dikes show that it would take much more time f or any l eakage to t raverse 
from tbe inalde to the outside of the waste containment area than is 
required for reagent degradation. The quantity of leakage fro• the 
waste containment nrea is estimated ot less than 25 gpm. Sampling and 
analysis of the groundwater would be carried out on a continuous basis 
until seepage chemistry and treatDent measures ean be eatabli•hed in 
practice. 

1.071 The 50-ton trucks would be carrying waste to the waste contain
ment ore.a normally on day shift, but there may be occasions when a 
second and even a thir d shift may have to be used. Water trucks 
would be u1ed to prevent dust foraatton in dry weather and also to 
water the vegetation on the slopes ot fill areas until it is well 
established. 

1 . 072 The tailings from the concentrator consist of rock and ainerals 
ground so that approximatel y 94 percent passes a 200 mesh steve . The 
tailings slurry, which ia 25 percent solids. is Pioed into the waste 
containment facility via an 8-inch pipeline paralleling the haul road 
on the east of up-slope side. One ot the design criteria is adequate 
provision for containing spillage in the event of a pipe break. In 
the event of a loaa of head due to a pipe break, the puaps would 
aut omatically trip out, but pulp already in the pipeline would flow 
by gravity into the ditch. It would flow to catchment basins for 
emergency tailings storaae. 
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1.073 the t .aUlngs would eventually comprise a semi-consolidated 
aaas of high density , near 120 lbs. per equare foot, after mining 
ceases . During mining a ctivity , the mass would be saturated to prevent 
dust generation and oxidation . Ncar shoreline characteristics, Where 
the coarser grain tailings would settle due to peripheral discharge, 
may become firm enough to support a man 81\d some light equipment. 
However, further out in the area, an unconsolidated zone of slimes and 
water would exi•t which would be nonsupportive except for the floating 
recta~ water raft . 

1.074 Concentrate loading of railcars would take place outside the 
concentrator building by mcnns of a conveyor belt tripper on the 
conveyor line to the stockpile enclosure . A retractable loading 
and filling spout would be utilized to 11iniaiz·e dusting problems 
from this type of loading aystea. Sufficient railtrack would be 
provided beyond the load point to allow for the anticipated rail
car storage. Alternatively, concentrate would be loaded i nto rail
cora from the atockpile enclosure with n front-end l oader . 

1.075 At the present stage of project planning, the smelting facility 
for processing Flambeau concentrates haa not been dete~ned. Kennecott 
pr esently operates four copper sseltere in the western states . The 
Flllmbeau concentrates would conceivably be sent to one of these company 
operations or to one of several custom .Bmel ters in the u.s. or 
foreign countries. The company has no plans to build a smelter 
in t he State of Wi.sconsin. 'Ihe size of the Fl alilbeau deposit is not 
large enough to justify economically the construction of a smelter. 

1.076 The principal energy used in the project would be electricity. 
It ia estimated that during the productive life of the open pit mine
mill operation, the weekly power usage would be 219,240 kilowatt-hours, 
and that the 114xtmum 15-ainute demand would be 2,600 kilovolt-amperes. 
The load factor and power factor are eat~ted to be 0 . 75 and 0 .87 
respec tively. An additional 367,553 kilowatt- hours per month would 
bo required for on underground operation, ond the estimated 15-minut~ 
demand would be increased by 1,800 kilovolt-amperes. Diesel fuel uac 
ia estimated at 1S.62S gallons per month Md gasoline use is pro
jectad to averase 590 gallons p~r month. 

1.077 The various buildinaa would require heating in the winter and, 
although the engineering for th~ concentrator and othar anci llary 
facilities hae not yet been completed, n preliminary es timate of the 
hea t requirement ie: 

Truck shop 
Warehouse 
Offices 
Coocentrator 

TOTAL 

19 

Ploor Area 
Square Feet 

2,700 
1,350 
1,350 
s.soo 

10,900 

BnJ's Per Hour 

540 ,000 
135,000 
135,000 
sso,ooo 

1,360,000 



The building heating systeos would bt: enpa.ble of firina. either !Zo . 2 
fuel oil or alternately co~l in ant~ci~ation of fuLure fuel shortagea 
of cith~r oil or coal . Centrally-locat~d steam boiler s would produce 
buUdi nga . No. 2 fuel oil i a n stanrlard, don1estic heat i ng oil with 
a t ypical 0 .3 percent sulfur contcnc. Thi~ oil has a heat content 
of 140, 000 BTU ' s per t,allon, of •rhi•.:h 80 perce.nt can bt: converted to 
useful steao he3t. During the winter oonths, it is estimated that an 
averase of 175 to 290 gallons per day wo~ld be required. &ituminoua 
coal has a heat content of froru 12,500 to 13,000 BTU per pound , of 
which 80 percent con be convQrtcd t o useful steao heat. It is es
ti~ated that an overage of 1 . 6 tons per day would be required durins 
wi.nter t.~K~nths. Usa of Illinois coa1 with a 1. 7 percent sulfur content 
would produce 54.4 pounds of sulphur dioxide per day. 

1 . 078 It is estimated chat 223 gpo of water woul d be required for 
industrial purposes , 73 gpc os new makeup wuter for the concentrator 
and lSO gpm for workshops, road sprinkling and other sundry uses. 
It ia anticipated that cost or all of this water could be obtained 
from water inflow i nto the pit water oollection ditches and sumps, 
plus prec~pitation into the pit and was te containcent area. Addit10n41 
outside water s uppl y. if needed, would be obtained from high capacity 
wells constructed in the west half of Government Lot 8 , Section 4, 
T34N, R61i. 

Rehabilitation Phase 

1.079 The rehabilitation of the mine area would be a continuous 
process coomencins with ~xplorntion and continuing for some years 
after the mine haa closed down. During the life of the operation, 
a total of $2 ,136,000 has been estimated for environmental control 
and site rehabilitation. These fub~S aoount to 9 . 3 percent of the 
estimated $23 oillion operating cost$ (11 year) or 14 . 2 percent of 
the tn1tinl $15 million initia l capital 1nvestDent. No specific 
breokdown of rhe est imated envi[onmental and site rehabilitat ion 
coste has been mudc since 1) compliance requirements are not totally 
known and 2) inflat ion could make dollar estimates based on 1974 
valuea deceptive. 

1.080 Eight separate tree screens were planned for the 842 acres 
immediately adjacent to the mine pit, haul road , concentrator and 
masa,lne buildings , soil stockpil es and the waste containment area . 
Indigenous trees, aclccted $nd planted according to advice from 
local DMR foreseers, have been plant ed in four of the areas : west 
of State Highway 27 and east of the haul road , for one-fourth ~e 
of State Highway 27 and east of the process plant and mine area 
{Section 9) ; west of State Highway 27 and cast of the haul road , for 
one-fourth mile south of Meadowbrook Creek (Section 16); west of 
the proccs.s plan t site beside the Flambeau River (Section 9) ; and north 
of the proposed pit between the aining operation and Ladya.tth . Data 
on soils , water supply (existing and expected), land use history and 
the projected usee of the lpnd at the close of Qining were all 
considered in the development of these screens so that the probability 
o£ success could be maximized. nle screen plan developed around the 
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.tne pit has been produced using t r ee species that can survive the 
expected lowering of the water table around the pit, plus certain 
species known to be capable of tolerating modest root-wetting which 
probably would occur if the pit is rehnbilitated na n lake. Locol plant 
materials have been used, and many treo screens already planted include 
trees moved from the area of the mine pit. The site would also be 
used to test experimental plant materials in conjunction with the 
Soil Conservation Service. 

1.081 Revegetation of roadsides and the dikes of the wa.ste cont.airiment 
area is A priority item during the construction phaao because allowing 
t hese to be unprotected would result in serious eroaion and siltation 
problems for Flambeau. Rcvegation schemes were developed for the fifteen~ 
des.ree sloped lip of the aine pit, the s ettlement baaio in the old 
aravel pit, the haul road, and the dikes of the waste contain.ent area. 
Soils used as dress ing materials vould be t ested and treated with con
ditioners as needed to ensure a well-developed seed bed. The ecological 
tolerances ond uses of available plant materials hovo been considered 
in the context of expected conditions. For example , emerald crown 
vetc.h is a tenacious and excellent reveactator of slopes up to 40 
dearees and will persist even on north-facing slopes in northern 
Wisconsin. However, crown vetch is leas used by wildlife than birds-
foot trefoil, but the trefoil will not persist on north-facing or shaded 
slopes . Accordingly, plans are to use the trefoil in sunny locations, 
and the crown vetch under more stressful conditions. Woterloving 
arasses (reed canary or sarrison creepins foxtail) would be used i n 
ditches~ on the inside of settling basins, and on the inside of the 
vaate containment area. Sodding could be employed wherever special 
problems are anticipated such as the haul road crossing of Meadowbrook 
Creek . These plans arc aimed first to prevent erosion problems that 
would cost a great deal to correct, and secondly to provide an improved 
wildlife habitat and aesthetic value to these areas . 

1.082 The principal 111etal lllinl.ng activity would physically distu~b a 
core area of 312 acres. All mining related activities would be confined 
within A total area of 84 2 acres. The remaining 1,908 acres are 
expected to be used as vi&UQl screens and a. buffer zone around the 
mine-dominated core. The major portion of this land is in agricultural 
production, 110Stly as paatu_re , with l e.saer acreages in other usee. 
It is planned to continue .oat of these land uses and to apply the 
beat available techniques for improving the economic yield froo these 
l ands. Some acreage would be converted to new uses . Lands leased to 
tenant farmers or selectively cut would be monitored by the company. 
lntansive yield forestry would be practiced on part of this acreage 
according to recommenda tions by the Department of Natural Resourcea . 

1.083 The buildings that have been installed during the lllining oper
ation would be removed and reused elsewhere or othetwis e disposed of. 
n1e exposed surface soil would be recovered and any foundation excavations 
filled in with fresh soil from the soils s tockpile arnn and these aitea 
replanted either to grAsses or trees. 
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1.084 the surface of the haul road , the magn~inc road and the park ing 
Ol'eas not to be i.ncluded in the final lake rchabilitiltion plans would 
be ripped and plowed or disced to prepare an adequate seed bed . The 
road would be allowed to revert natur•lly or ~y be planted as 
requir ed to mor e quickly reacquire a natural character. 

1.085 nle disposal or rehabilitation of t he railroad spur and power 
lines would be studted and appropriate courses of action taken at 
•ine closina as recomgended by the appropriate authoritiee 1D the light 
of the expected land u,ses for these properties. Generally, if not 
required for any other purpose, 1:1mnbeuu would plon to dismantl e and rt:move 
these facilities . 

1.086 The esttmated 135 million gallons of water reaaining in the waste 
containment area would be discharged to the pit or the Flambeau River 
(see Altarnatives Soction}. The s urface of the waste containment 
area would be covered with at least 12 to 18 inches of l ow-permeable 
ailey soila after the dewatering is complete. The area would be 
planted to local vegetation . The shape of the replanted waste 
containment area would be that of a large (about 130 acres) very 
shallow bowl slopins a t one-h4lf percent or l ess toward the center . 
To drain th~s basin, a channel would be cut from the center to the 
eoutbeast. this channel would cut throuah the dike at an elevation and 
width capable of passing waters of the lOQ-year flood . The channel 
would be concrete lined with n concr ete spillway through the dike and 
down t he southwest woll. This permanent drain system should reduce 
movement of water through the tailings after the mine i .s abut down. 

1.087 The open pit would be filled with water to an approximate 
elevation of 1,092 feet above sea level to form an ellipsoidal-shaped 
lake of approximately SO acres having a maximum depth of approxtmatoly 
2SO feet. In anticipation of a record storm, a aluiceway would be 
constructed to meet the 100-year flood condition . Ibis alu~cevay could 
either be buil~ on top of the 5- foot levee between the pit lake and 
river , or the levee could be removed nnd the sluiceway constructed 
upon the restored l and s urface. 

1.088 It is the intent of Flambeau to create a lake having acceptable 
water qwality. Since the finol alt ernative for filling the lake 
hoe not been selectc.d, feasible alternatives are presented in the 
Alternatives Section of this document. 
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2.000 ENVIRONMENTAL S2TTING 

PHYSICAL ENVIRONMENr 

Climate 

2.001 The proposed project site is located in 3 humid continent.al 
(cool su=mer phase} climatic belt vhich stretches from New England, 
t.hroug.h the Creat Lakes States. , into south central Canada. The winters 
are long, snowy. and cold while the aummers are relatively short with 
a few short periods that are hot and hu~id. 

2.002 Weather observation data arc available for Weyerhauser which is 
l . ..,eated 18 miles west of L.ady1111Hh . l.bdced data are also available 
for Ladyseith from 1965 to 1911 (Ladyamith Ronger St.ation). 

2.003 The lons-cerm monthly mean temperature at Weyerhauser varies 
froo a low of 12.4 desreee Fahrenhe-it Jn January to a suc::er hi&h of 
68.7 degrees Fahrenheit in July. Tbe lowest temperature recorded at 
Ladysmith in recent years woe -33 degreea and the maxtcum vas +94 
degrees. The cdnimua-maximua range recorded at Weyerhauser is -41 
degrees to +109 degrees. 

2.004 Precipitation at Weyerhauser averages 30.10 inches per year. 
Data taken at Ladysmith for 1965-1971 indicate •n average annual 
precipitation of 35.73 inches. A c~mparieon of these figures reveals 
a recent succession of years vith above average precipitation. Long
term average monthly precipitation is lowQst in January and February 
and highest in June, July and August. The greatest total precipi
tation for one day was 4.06 i.nches tor a doy in August 1941. 

2.005 Wind data are not available for Weyerhauser . Data interpola
tion from Minneapolis and Wausau should approximate the long-term wind 
patterns. The prevailing winde oro westerly from late fall through 
early spring and from south and westerly directions the remainder of 
the year . April and Hay are the windiest months. and July and August 
are the least windy. Wind direction and velocity et Ladysmith have 
been meaaured from April 1 to Octob~r 1 during recent years. The highest 
monthly average wind velocity is 11 mph during Hay and the l owest 
average wind velocity is 7.9 mph during August. 

Ambient Air QualitY 

2.QQ'6 Rusk County is loeatcd in the Northwest Wiaconsin-Duluth, 
Minnesota Interstate Air Quality Control Region. There has been no 
long-term air quality monitoring in Rus k County. 

2._()07 Air quality in Ladysmith can. be assumed to be sim.ilar to or 
bet ter than that of Eau Claire (pop. ~~.619) for which air quality data 
exists. A summary of air quality d.ata and the National Ambient Air 
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Quality Standards is presented in exllibit 15. From these data it 
appears that ambient air quality near the mine site would comply with 
eurr~nt standards . 

2.008 The only cajor air pollution aource in Ladysaith had been 
Peavey Paper Mills, Inc., which emit~ed 762 tons of particulate and 
585 tons ot sulfur oxide in 1974. Particulate emissions for 1975 and 
subsequent y4ors will be substantially reduced due to the recent 
installation of oir pollution control equipment. 

Ambient Noiae Levels 

2.009 FlGmbeau conduc t ed a survey of background noise levela at 27 sit~& 
on or near the mine site. The reaulca are presented in exhibit 16. 
The avera&e noise levels were elevated when the Ladysmith Sand and 
Gravel processing plant was in operaltion . There were no su.etained 
noise levels durtog the surveys that exceeded the Occupational Safety 
and Health Adainistration standard of 90 dBA for an 8-hour period. 

Ceolosy and Toposraphx 

2.010 The Canadian Shield is an extcnlive region of PrBcambrion-age 
rock that forms the bedrock for a land area of about 1,800,000 s quare 
miles . Moat of this area lies in Canada , but about 93,000 square 
miles lie in the northern ~arts of Minnesota , Wisconsin and Michigan . 
Major rock types of the Shield conaiat of gneisses, mixed-volcanic 
suites and the eo-called gree;nstonc b elts , and sediments including 
banded iron formations. Surrounding, intruding and replacing these 
rock type a are intrusive igneous rocke of varying cocpositions. All 
of theae rocks have been subjected to atructural deformation (folding 
or faulting) during Precambrian time. However, they have been little 
disturbed aince Cambrian time, and t he Shield now forms one of the 
most geologically stable areas on the ea rth's crust. Present-day 
seismic activity in the region and in Rusk County is extremely low. 

2.011 I t ie within the greenstone volcanic belts that a considerable 
portion of the massive sulf ide deposi ts t~re found . Greenstone belts 
consisting of volcanic and volcani-e4dimentary rocks are found in 
northern Wiaconain and are generally covered by a thin mantle of 
Pleistocene glacial material or, further to the south, by ever
incre.asing ar:ounts of younger Paleozoic sediments. 

2.012 One of .any such covered greenstone belts lies south of Lady
Smi·th in Rusk County. It is within this steeply- dipping northout
trending complex suite of volcanic rocka that the Flambeau deposit was 
identified in 1968. the volcanics n·re terminated west of the project 
site by a granite intrusion which is believed to be the southern 
extension of o l arge granite body underlying Ladysmith . There is no 
indication thot s ul fide mineralization extends beneath La.dysmith. 
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2.013 The Flambeau depoait is completely covered by Pleistocene 
alacial material. The glacial mat er1al varita in thickness from 10 
feet over the mineralizat ion between the river and pit to 30 feot 
at the east end of the proposed pit . Rapid thickenin& of the s.lacia.l 
mater14l to the northwest euggcsts the presence of an ancestral 
Flambaou valley now filled with at least ninety feet of gravel-rich 
outwash. These out~ash deposits are currently being mined for gravel 
and ore locally an important source of well woter. East of the outwash 
is a eouth-southwest-trcnding transition tone. This zone, of variable 
width , composition and permeability, is a tronsition between the 
outwash aaterial and the more silt-rich till deposits to the esst . · 
Glacial till, characterized by high silt content, variable cocpoaition 
and a~nerally low permeabilities, overlies the southwest, south and 
east half of the ore body. Interbedded with and overlying the till is 
a silty sand probably derived from windblown material. 

2.014 Overlying the Precambrian bedrock at the mine site but beneath 
the glacial material is a thin outlier of flot-lying Cambrian sand
stone. The sandstone, a clean, well- sorted friable rock, lies direct l y 
over the copper mineralization. Abs~nt over the wes tern one-third of 
the ore body , it reaches a maximum t hickness of thirty feet over the 
northeaat end of the orebody and thins to zero feet approximately 
SOO feet on eit her side of the ore body . It continues nortaeaatvard 
for an unknown distance. 

2.01S In late Precambrian time, i ntensive weathering and disintegra
tion of the steeply- t ilted volcanic rocks formed a cl ay- rich layer , 
termed saprol ite, at the Precambrian bedrock surface i n the ore body 
area. The saprol ite layer is thickest adjacent to the ore 'body and 
beneath the Cambrian sandstone , and t hins rapidly away f rom the mineral
i~ation under the glacial cover. Saprolite is particular ly well 
developed in those rockl rich in plagioclase f~ldspar such as the 
actinolite schist. The presence of this saprolite layer lieita 
groundwaters from reaching the Precambrian bedrock surface. 

2.016 The Precambrian bedrock consists of o complex interfingering 
suite of volcanic and volcaniclastic rocks now metamorphosed and al
t ered to schists and phyllite&· These rocks were probably· 
volcani.e flows, ash beds, pumice deposits and volcanic-derived sedi
ments of Middle Precambrian age . Within tbia complex volcanic pile 
is a distittctive rock type, a quartz- sericite schist, termed the ore 
horizon, since it contains the copper ore body. Tbe ore horizon pinches 
and avella along strike for 15,000 feet and varies in width fro• 2S t o 
200 f•et. Only t he one ore horizon containin• the sitt~le known ore body 
has been found exhibit l7 • This ore body extends under t he Flambeau 
River . 

2.017 The ore horizon, bccouao it contains more quartz thatt the 
adjoin_in,g rocks, has reaiated eros ion to form a gentle broad northeast
trending ridge in the Precambrian bedrock surface. This bedrock r idge 
is of llgniflcance to the development and operation of the open pit 
mine. for it acts as a natural !.permeable barrier between the river 
and the pit located some 300 feet to the eaat. The buried rid&e rises 
beneath the east bank of the river to reach a subsurface elevation of 
1,095 feet under the wast pit per~meter. Thie elevation is approxi
mately 10 feet higher thon the average river level. 
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2.018 The Flambeau ore body lies conformably within a quartz-sericite 
schist and is intimatc.ly associated with lenses of metachcrt . The ore 
body strikes north 45 degrees east and dips approximately 70 degrees 
to the northwest. Diamond drilling has outlined a tabular-shaped aul
fide deposit 2,400 feet long, averagin& 50 feet in width, ond extending 
to 800 feet beneath the surface . Deeper drilling has not intersected 
economical mineralization. Massive sulfide mineralization, greater 
than 50 percent sulfide, grade& at depth into aemimassive sulfide& 
which vary from 20 to 50 percent sulfida. An envelope of disseminated 
sulfides, predoainantly pyrite with minor amounts of chalcopyrite, 
encloses the ore body and ie found along strike within the ore 
horizon. The width of this pyrite halo averages 110 feet to the north 
of the ore body but only 55 feet to the south. Contacts" between the 
aassive-aemi=assive ore body aod the enclosing rock vary from knife
edge ~~arp to gradational over 15 to 20 feet. Therefore any improve
ments in mining technology or higher copper prices would not have an 
appreciable effect in increasing ore reserve,s. 

2.019 Pyrite is the predo~nont sulfide mineral. The chief copper 
mineral ia chalcopyrite which is found scattered throughout the pyrite. 
In the upper or north wal l of the ore body the sulfides ore crudely 
banded; however, the character of the mineral ogy changes across the 
ore body aa well aa with depth. Sphalerite, a zinc sulfide. increases 
noticeably toward the lower contact of the ore body, imparting a well
bonded appearance to the ore body when mixed with pyrite and chalco
pyrite. At depth, pyrite d~creases , sphalerit e is reduced to minor 
amounts, and the chalcopyrite grains coalesce to form irregular masses. 
The upper.ost 50 to 150 feet of the ore body were enriched in copper 
during the ancient weathertns interval vhich produced the clay sapro
lite. Chalcocite is the predominant copper mineral in the upper 
portion of the enriched zone, whereas bornite predominates 1n the 
lower half. The disseminated pyrite halo has been enriched on either 
aide of the massive sulfide vein. Zinc ainerale are virtually absent 
in the enriched zone. 

2.020 Copper with trace amounts of gold and silver would be produced 
from the Flambeau ore body. Although emall amounts of zinc are found 
in the lover wall and in satellite len••• beneath the vein. the comrany 
reports inaufficient tonnage to warrant recovery under preaent eco
nomic conditions. 1'he company has tested the ore for asbestos . They 
report that "no cumm.iugtonite (asbestos) or other problem fib rous sili
cate minerals" are present in the Flambeau ore. Their abaence is 
important from a public health standpoint since asbestos fibers are 
suspected to cause lung cancer when inhnlcd in small quantities over 
an extended period of time. 

2.021 Excluding the valley of the Flambeau River, the majority of the 
landforu withi.n the project area vere foraed during the laat glacial 
period, about 12,000 to 16,000 years ago. This period was the Wood
fordian substage of the Wisconsin stage of the Pleistocene epoch. 
Clacial deposits average 30 to SO feet thick and in some localit i~e 
exceed 100 feet . 
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2.022 Althouah sizable flatland tracts do exist, moat of th~ area 
varies fro• undulating to alightly hilly. With few ~xceptions , the 
flat areas occupy the floors of depressions and are poorly drained. 
Elevat i ons ronge f rom a low of approximately 1,090 feet, where the 
Flambeau River exits the site, t o a high of approximately 1,170 feet 
east of the deposit. Steep slopes and greatest relief are generally 
restricted to the out side banks of che meandering Flambeau River. 
These river bluff& typically raoge between 30 and 50 feet, but rarely 
exceed 60 feet in rel ief. No rare or particular ly unusual landforma 
have been identified wi thin the area controlled by Flambeau. The banks 
of the Flambeau River have some scenic value. 

2.023 The outwash deposits of the Flambeau Valley are l ocated inside 
(enclosed by) the large meanders of the Flambeau River. Normally, 
outwash plaine are quite flat, but because the Fla.beau outwash waa 
deposited on irregularly-shaped stagnant ice , basins or pits were 
created by s ubsequent me.ltin.g of the ice . It is difficul t, based on 
topography , to distinguis h val ley outwash from adjoining areas of 
hummocky stagnation moraine or f rom the ground moraine to the east in 
S~ction 9. Further complicating the differentiation between the 
pemeable outvaah and the l.eaa per~~.e.abl.e ground moraine 1n t.be aine 
site ia the presence of a thick aeolian blanket of sand which overlies 
and obscures the contact. This sand blanket, up to 10 feet thick, is 
derived from 8D1\d blown from outwash to the west. 

2.024 The moat significant character1at1c of the Flambeau River 
Valley in the project area ia its distinctive meandering form. Mean
dering streaaa usually have floodplains. however the distinctly meandered 
8tgment of the flambeau River ~etween the Doirylopd and Thornapple Dams 
possesses virtually no f loodplain. The val ley is ty·pically asymmetrical 
in cross-profile with steep, high relief, undercut alopes on the out
aide of the meander curves and gentle, low relief, alipoff slopee on 
the inside. The meanders of the Flaobeau River are disproportionately 
l.arge for i t a present discharge. l n fact. the radiua of curvature of 
these meandera is greater than that of t he meanders on the Chippewa 
River near ita mouth. They appear t.o have formed late in the g.lacial 
period after outwash deposition had ceased, and after the glacier hod 
receded from the immediate area , but. while the Flambeau was still 
receiving large quantities of glacial =~ltwater. It this is correct 
then the couree, depth, and form of the Flambeau River valley have 
changed very little in all of postglacial ti=e - about 10,000 yeara. 

Soils 

2.025· Soil s in the project area are predominantly eilt loams derived 
frOCI thin local loess overlying aci.dic sand and gravel out·wash and 
atony sandy loam reddish brown glacial till. These soils are produc
t1ve of small grain and hay crops commonly planted on dairy farms of 
the area. 

2.026 Natural drainage ran.ges f rom good over outwash where the water 
table is below 4 feet. to POor where the water table rises seasonally 
above the soil surface on both till and outwash plaine. So.e soils 
derived from outwash have a sandy loam aurface texture, rather than 
lilt loam. Also present arc bodies of wet alluvial" aoils , mucks ond 
peats. 
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2.021 The Soil Conservation Service haa mapped soils to a depth of 
S feet over tho northern end of the project site exhibit 18. The 
Onaclia (#38) aoU is a well drained loamy soil over sand and "ravel 
outwash. The Brill series (148) is a moderately well-drained silty 
soil underlain by sand and gravel at 20 to 40 inches . At the souch
wcscern end of the proposed pit are Chetek (033) series soils. Theee 
are loamy soils on a small set of stream terraces. The major soil 
series over the northeast end of the proposed pit 18 Poskin (1324). 
Thie soil type ia a soeewhat poorly drained silt over acidic sand and 
gravel. The woter table is 1 to 3 feet below the surface . 

2.028 The company has tested the geologic soils in the proposed plant 
area to a greater depth to determine their suitability for construc
tion. The soils consist of an upper layer of silty sand to 8 or more 
inches below the surface. This deposit ia underlain by cleaner aravel
ly fine to coarse-grained sands. Clay deposits were found beneath the 
sands approximately 20 to 3S feet below the surface. The clays arc 
quite firm, with low water contents and unconf~ned strengths in excess 
of 4.5 TSF (tone per square foot) . Below the clay ia a dense silty 
and clayey sand or silty aand with varying amounts of gravel to either 
the sandstone or bedrock. 

2.029 Soils along the propoaed haul road route are primarily the 
FTeer (#156) and Alban (#330) series. Although no particular problems 
would be exp1ected with the Alban series, the Freer soils are poorly 
drained with a water table at less than 3 feet . Thia soil is highly 
ausceptible to frost action. 

2.030 Soils in the area of the waste containment site in Seetiona 
20 and 21 consist of two CUi80ciationa: fUmena-Auburndole and Peat. 
Almena-Auburndale association occupies D broad nearly level to gently 
undulating glacial till plain. The Almena soils arc somewhat poorly
drained silt loam found on low broad interstre.am ridges. Auburndale 
aol~s are poorly drained and found at the foot slopes of the Alaena. 
The silt loans have a well developed but thin silt-rich cap . Because 
of the above average silt content and tho topographical position of 
the Auburndale soil in broad depressional areas, perched water table& 
or surface water areas are commonly found. The company has conducted 
ext.e.nsive soil t.e.ating in the proposed waste containment area. The 
borings generally revealed at least 42 to 48 inches of tight silts or 
clayey silts (Auburndale} . TWo interior borings had 20 and 24 inches 
re.Spectively. 

Hydrology 

Flubeau Rive.r 

2.031 The proposed project site includes an unimpeded 4.2-mile segment 
of the Flambeau River (see exhibit L9). The river drains a total area 
of approximately 1,993 square miles~ 1,838 of which ore in Rusk County. 
The Flambeau has a l ow gradient of about 3 feet per mile. there are 
nine dams and ilapoundments on the river, four of which are in Rusk 
County. The nearest daos are the Tbornapple Dao (13 foot bead) located 
about 9 river miles southweat of the project site and the Peavey Paper 
Mill Dam (17 foot head) located appr oximately 3.8 miles above the tite. 
The other dams on the Flambeau in Rusk County are the Dairyland REA 
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(REA-Rural Electrification Administration) Cooperative Dam (68 foot 
head) and the li3 Falls Da• (SO foot head) both of vhicb are located 
upstream from the project lite. 

2.402 Through the project site. the Flambeau River 18 a broad, mean
dering, entrenched stream with very little floodpl,ain. The avera.ge 
width of the river is 350 feet and the average gradient is approxi
aataly 2 feet per mile . The course of the river at the project 
eite bas apparently chanaed very little in postglacial time . The dis
proportionately large meandera were probably formed while the Flambeau 
River was receiving large quantities of glacial meltwater. 

2.032 River flow data are kept at a U. S. Geological Survey gaging 
etati on located 2.5 miles downstream fro• the Thornapple Dam. Average 
(mean) discharge at the station is 1,776 cubic feet per second (cf1) . 
Normal or median discharge is 1,500 cfa. The recorded maximum diacharge 
wns 17.400 cfs on May 1, 1954. and the recorded minimum w~s 100 cfa 
in August of 1957. The discharge rote which is equalled or exceeded 
9S percent of the time baa been established as 734 efs at Ladysmith. 
Rivar flows in the Ladysmith area are influenced by rainfall, snowmelt 
and runoff. and the operation of several ~er planta, especially the 
Dairyland Dam. 

2.033 Observations by the DNR since 1969 indicate an average water 
level of the Flambeau River west of the ore deposit of 1.085 feet 
above mean eea level , (mal) • and a normal high water mark of 1.086 
aal. Prior to 1969, the average water level at thil aite was 1.094 
.. 1. but removal of t he Port Arthur Dam, six miles bel ow the aine site . 
has lowered the average level by 9 feet. Flood elevation and flows for 
a 100-yeor recurrence flood have been estimated from data provided by 
the Big Falla gage station. A 22 , 500 cfa 100-year flow has been pre
dicted which would crest at an elevation of 1.098 mal. or 13 feet above 
the average water level. 'These flood elevation c::,alculation.s were based 
on a velocity of 4 .5 feet per s econd usina the Conser method . 

Tributary Streama 

2.034 There are seven s=all streams which drain into the Flambeau 
River f rom the project site (see exhibit 20) . Streaa D (Meadowbrook 
C'reek) and Streu C have c:,ontinuous flows. Streams £, F and G have 
been channelized over parte of their lengths and generally exhibit 
sluggish f l ow1. Maximum diec:harge rates of these streams in 1973 were 
meos ured or estimated by company personnel . 

Stream 
A 
8 
c 
D (Meadowbrook Creek) 
E 
F 
c 
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Maximum Discharge - 1973 
cfs 
l.O 
1.4 
6.2 

No measurement 
3.1 
l.l 
3.1 



Discharge rates for atreams A, B, C, F. and G were measured using the 
V-notch ~eir technique. The discharg~ of Streac E was es timated from 
data on screaa C. The Meadowbrook Creek discharge rate va1 not oe•
s ured in 1973; however , the 100-year occurrence flood discharge waa 
estimated to be 1,800 cfs u&ing the Conger technique . 

2.035 There nre two smal l man-made ponds located in the N~S~ of 
Section 9. Other small wetland areas and ponds of less than one acre 
are present in dePreasional areas throughout the project site. 

2. 036 Much of the eastern portion of Section 20 and the western port 
of Section 21 consiat1 of wetlands. These wetlands extend into the 
•e.st half of Section 20 beyond the project area and occupy a total area 
of approximately 470 acres. This area is drained by Stream C which 
flows some 2.6 miles to its mouth at the Flambeau River in the S~, 
Section 24~ T34N .• R.7W. Water usuallv stands over this area to a 
depth of 1 foot or more . The area ia underlain by a few inches tc 
eeverol feet of peat. 

Surface Water Quality 

2. 037 The Flambeau River is required to meet the water quality stan
dards for recreation, and fish and aquatic life of Chapter NR 102 of 
the Wisconsin Adoiniatrative Code. The applicable atandarda are given 
in exhibit 21. There are seven major discharge points in the Flambeau 
Ri ver ba•in, a ll of which are above the mine ~ite. Exhibit 22 su&
marizee these major effluent sourcea. 

2.038 The effluent sources vhich moat directly af!ect the surface 
water qual ity at the mine site are thQ City of Ladysmith sewerage 
treatment plant and the Peavey Paper Mill discharge. 

2.039 The DNR did water quality sampling of the Flambeau River near 
the project site in 1969. Flambeau Mining Company has conducted more 
detailed water quality analytis along the Flambeau River since April 
1970 and continues to the present. The data obtained fro• these sur
veys ia on file with the St. Paul Die~rict, Corps of Engineers and 
may be obtained upon ~equcst. The su rvey results show that, generally , 
State water quality atandarde are satisfied. However, there are 
significant concentrations of iron, .anganese, nitTate, and phosphates . 

2. 040 The following parameters are considered to be indicative of 
Flacb~au River quality within the project area: 

Har dness -The water ia considered to be soft, or moderately 
soft. Total hardness (CaC03) averagas less than 50 mg/1, (milligrams 
per liter) total alkalinity (bicarboaates) less than 40 mg/1 and the 
pH 1& within a neutral range and meets state standards. 

Dissolved Oxygen - The dissolved oxyg~n (DO) content varied 
mainly witb aeasonal changes of temperature and r eeained above the 
5mg/l minimum standard with the exception of the Ladysmith sewage 
effluent . 
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Solids - Mor~ then half of the total solido (total residue) in 
the r iver were volatile or probably organic in nature. Increases in 
total, suspended and volatile solids i mmediately downstream from the 
Ladysmith aevaae outfall as well as increases in soluble phosphorus, 
chlorides • BOD. and fecal coliform counts document that organic effluents 
are being introduced from the sewage treatment plant. 

Phoapborua - Soluble phosphorus may be a 11•1t1ng factor for 
plant growth during certain per~ods of the year. The required rang~ 
of available phosphorus for growth of most algal species ia 0. 01 to 
O.OS mg/1. Soluble phosphorus concentratione Jn the Plamb•au average 
0.04 mall with a minimua concentration of 0.006 mg/1. 

Available Nitrogen - Although the technique used for nitrate 
analysis is regarded as inaccurate, the estimated nitrate concentra
tions appear quite normal for stream watert; of this type. However, 
the ammonia values ore excessively high. In oxygenated syete.ms. 
ammonia is converted to nitrates or nitrit es and n concentration of 
more than 0.1 mg/1 is indicative of organic pollution. In the Flam
beau system. the excessive ammonia levels present may reflect the 
decay of organic matter in the oxygen- poor waters of wetlands tribu
tary to the river. Deposits of peat and other materials are abundant 
in backwater areas of the Flambeau and the man-induced water level 
changee in thia stretch of the river cause large fluctuations which 
periodically flush water out of these areas of anaerobic dec·omposi
tion and ammonia production. Total available nitrogen te not a limiting 
factor for plant growth in the river. 

Heavy Metals - Reported levels of heavy taeta.le varied consider
ably in the c.om.pany testing. 

Arsenic - Concentrations of arsenic greater than O.OS mg/1 
constitute a hazard in the marine environment. Levela leas than 0.01 
mg/1 present minimal risk of deleterious effects (EPA, 1972) . The 
concentration• reported in the water quality study wore quite consis
tent and appear to be normal for this environment. Arsenic does not 
appear to be detrimental in its present concentrations. 

Iron and Manganese - Average levels of these metals were not 
found to be unusual for this drainage basin. but the excessive varia
tion betveen aamplea is noteworthy. Concentrations in exceaa of 0.3 
lllS/1 constitute a hazard to marine life and are aesthetically dis
pleasing to humans due to the effects on the taste of the vater if it 
i s consu=ed. At times iron concentrations exceed recoam~nded stan
dards. Levels below O.OS mg/1 present cin~l riak ol deleterious 
effects to aarine life (EPA, 1972). 

Zinc and Copper - Values of up to 4.8 parts per aillion (ppm) 
zinc and 0.40 ppm copper were reported. Such concentrations could 
have retarded diatoms and other algal species growth. At an avera3e 
hardness concentration of the Flambeau and 22 degrees Centisrade. 
4.29 ms/1 of zinc would reduce the growth of a diatom population by 
50 percent; however. at 30 degrees Centigrade, only 1.32 ag/1 pro
duces the same gffg,ct. Therefore, the zinc c:onccntr4tions of 4.8 and 
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3.9 mg/1 reported froa Stations 1 and , , respectively, during July 
1970. probably had an adverse effect. Lower values of 1.2 and 2.4 
mg/1 zi nc were recorded during June 1970. Copper in excess of 0.15 
mg/1 produces a noticeable effect on Sccncdesmus (algal species). 
Copper sulfate c·oncentrations as low as 0.05 mg/1 have been found 
to be haraful to certain algal species. Toxic etf~cts cay have been 
present during April Gnd May 1970 when concentrations exceeded the 
indicat ed ha rmf ul values . 

Fecal Colifor=s - Coliform counts vary considerably in bot h sur
veys. Downstream of the t.dyamith sewerage outfall, fecal colifora 
count s alone regularly exceed the 200/100 ml total coliform standard 
established for recreat ional use . This could constitute a publ ic health 
hazard for swimming. (Wi sconsin Administrat ive Code, NR 102). 

2.041 The water quality of Stre'"" C (oee exhibit 20) is •uch lower thon 
that of the Flambeau River itself. Dissolved oxygen concentrat ions 
met State atandar ds onl y tw!ca during the survey . Total sol ids aver
a.ged 260 mg/1 higher than at the highest station on the Flambeau. Sus
pended solids average 91 cg/1 higher , total iron averaged 2.74 mg/1 
higher, soluble phosphates averaged 0.26 ag/1 hi&her . total volatile 
solids averaged 72 mg/1 higher , chlorides avero~ed 1.8 mg/1 higher, 
color averaged 80 standar d' units (s . u. ) higher , hexane extract10n averaged 
alightly higher . nitrates averaged higher by 0.26 mg/1. and odor averaged 
alightly higher than the Flambeau River. This tributary ia a very 
small stream flowin& through a swampy area. At tiaes dur ing the war-
meat months , the company reported difficulty in taking samples because 
of the extremely l ow s tream flow. The decaying veget at ion i n the area 
no doubt contributed much to these results. 

2.04 2 The excessive variation of several water quality paramet ers plus 
human- caused water level changes i n the Flambeau resul t in 4 mixed wa
ter quality. Pooreat wat er qualit y exists i mmediately downs tream from 
Ladysmith, as a resul t of the combined effluents from the municipal 
sewage treat~ent plant, the paper mill, and the water level fluctuations. 
Fec~l coliform counts and dissolved oxyAen were the only parameters 
that might frequently fail t o meet Stoto water quality standards. 
Copper and zinc concentrat ions may be harmful to plant and inverte
brate populations during certain t i mes of the year. I ron coneentrations 
may also be harmful to aquatic life. 

2.043 Lowered water levels, due to the removal of the Port Arthur Dam , 
coupled with spr ing runoff and man-cauaed surges result ing from pover 
generation above the mine sit·e, eombine to physically disrupt the river 
ecosystem. Per iodic flushi~g of stagnant wat ers froa shoreline areas 
could be one cause of the high levels of ammonia and heavy metals that 
appear in t he r i ver waters both above and below the project site. How
ever, although specific r iver f low ratea were not taken during sampling 
of the Flambeau River, there ia no correlation betveen high iron con
centrations and high river flows, the season of the year, or sampling 
point locations on the r iver. Heavy metals associated wi th sca ttered 
areas of mineralization in the greens tone bel t s t hat are contacted by 
groundwater• could alao be dra\ID into the river when the water levele 
are lowered. It ia quite e.lear that the ecolosie.al condition of the 
river at present is unstabl e. 
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Groundwater 

Mine Area 

2.0,4 Within cho project site, free groundwater is contained, with 
minor exceptiona, in the unconsolidated glacial materi.alf, the Cambrian 
sandstone which lies above the Precacbrian bedrock, in the area of the 
ore body, and to a slight extent vith.:in the fractured P'recacabrian bed
rock itself. The highly impermeable ~lay aoprolite developed durin& 
anci~nt weathering of the Precambrian rocks serves as o barrier to 
downward movement of groundwater . As a result of this controlling 
factor, the slope of the present water tAble roughly parallel s the 
nearly-horizontal ancient bedrock surface. The thickness of the zone 
of saturation above this surface ranges froo 18 to 80 feet . Perched 
w4ter table$, or zones of differential permeability, of limited areal 
extent occur in isolated areas above shallow layers of impermeable 
glecial material. Seas onal fluctuati·ons in the depth to the main water 
table are on the order of 4 to S feet, 

2.04S Hove~nt of groundwater ic the saturated zone above bedrock 
takes place through horizontally discontinuous but vertically inter
connected aquifere. 

2.046 Two basic types of glacial materials ar~ present. The areaa 
inaide the large meanders of the Flambeau River are occupied by 
glacial outwash deposits consisting of moderately well-sorted sands 
and gravel s. £lsewhe!e, the proJect site is largely underlain by sla
cial till consisting of an unsorted oixtura of material. Aquifers 
are more abundant, extensive nnd better interconnected 1n the outwash 
deposits than in the t ill. Confined aquifers, perched groundwater 
tables, or zonea of differential permeability, are more abundant in the 
areas underlain by till than in the outwaah area. 

2.047 To determine groundwater conditione in the proposed mine area, 
t he company drilled 20 wells during June 1970 at the locations shown 
in exhibit 23 . Low-capacity and short-duration pumping tests were 
conducted in eight of these. A tota~ of eixtcen testa from wells 
drilled in July 1973 were also condueted at selecc.ed loc-ations 
around the planned pit perimeter. Additional inforaation was 
obtained fro~ nearby domestic wells, from the mineral explora-
tion core holes, from soil teat borings nnd from three shallow pits 
excavated to bedrock along the proposed southwest perimeter of 
the mine . 

2.048 Tbe average depth and configuration of the water table in the 
proposed mine and is shown tn exhibit 23. The water table, which re
flects the hydraulic gradients, slopes approximately 1.5 percent to the 
northwes t across the ore body, steepens to 6 percent in the north
northeast-trending transition zone between glacial till and gl acial 
outwash deposita, then flattens to 2 percent in the out:wash mat.erial 
·inside a large meander of the Flambeau River northwest of the ore body. 
the water table roughly parallels the slope of the Precambrian bedrock 
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surface which appears to slope 2 percent to the northwest into the 
ancestral Flambeau Valley ~ except along the: southwest end of the pro
posed pit where the water table slopes to the southwest to the Flambeau 
River . 

2.049 Fluctuations of the voter table, measured in wells 6 end 12 in 
the area under lain by till and wells 8 and 15 in outwash, indicate 
that water table levels are control led by precipitation and runoff 
rather than by river levels. 

2.050 The transition zone between glacial till and glacial outwash, as 
determined by drill hole data, soil test boringa, and geomorphol ogical 
studies, ia f rom 250 to 400 feet wide and follows the line defined by 
t eat wells 20, 12 and 40 , as shown i n exhibit 24. Hydrogeologic croa,s 
sections related to exhibit 24 are presented in exhibit 25. Exhibit 26 
summarizee the field teat data and aquifer charac:teri.stics fur wella 
8, 9, 29, 34 , 39, 42 , and 43, and for the 16 field permeameter testa in 
the vicinity of the ore body. (The apparent l ow soil permeability at 
ST 9-18 may be explained by a small sample quantity obtained for this 
test. The low permeability at ST 9-22 may be due to silt and clay 
seams which were found in the sandstone.) The wells were locoted be
tween the proposed pit and the Flaobeau River in the outwash zone to 
t est the area of greatest per•eability , where aquifer yields were ex
pected t o be greotest. The highest permeability values were found in 
wells 8~ 29, and 43 . Well 43, located in outwash materials 300 feet 
froa the river and 800 feet from the proposed pit, had the hiShest 
values . Drawdown teste performed on wells 29 and 34 (each surrounded 
by four monitor wells) supplied data that i ndicated very l ow values 
and yields for the outwash deposits. These data auggest that interaction 
of the Flambeau River with groundwater in the mine area is slight. 

2. 051 Bear Creek Mining Company. Kennecott 's exploratory 
subsidiary, has sompled groundw~ter quality at the proposed mine area. 
and at the proposed waste containment area. The results of their survey 
at the adne site are prasented in exhibit 27 . In all wells iron and 
manganese levels exceeded the respective recommended st•ndarde of 0.3 
mg/1 and O. OS mg/1 established by the U. S. Public Health Service and 
by chapter NR 111, Wisconsin Adm.i.niatrative Code as the maximum accep
table l evels for potable water supplies (for aesthetic reasona). 
Copper, zinc and lead were also present in excess of normal background 
levels. Teat wells 40 and 41 were found to average more than 1.0 
part per mill ion of copper~ ~hich exceeds State and Federal dr~nking 
water standards. The some wells also had high lead levels which 
exceeded the drinking water standard baaed on health considerat ion& 
of 0.05 mg/1 . Fecal coliform were found in al l veils, but the test 
results are considered invalid because of the well construction and 
sampling methode. 

2 .052 Tho presence of high levels of zinc, copper and lead in several 
wells indicates interaction with the ore body , as does the pattern of 
pH recorded for the teat wells. ~ells 6, '0, 41, 29 and 17. aited at 
points across the s t rike of the ore body and progressively down the 
hydraulic gradient , had average pH ' s of 7.1, 6.2, 6.2, 6.4 and 6. 7, 
reapectively . The trend established by these data indic.ates inter 
action of groundwater with the ore body ae the waters move down slope 
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across the body and then recovery by dilution to near neutrality in 
the sands and gravels to the northwest. Since there is also some 
groundwater movement to the southwest along the strike of the ore body, 
i t is likely that this groundwater containing high concentrations of 
heavy metals is not diluted prior to entering the Flambeau River. 

Waste Disposal Area 

2.053 Groundwater conditions in the waete contat.noent area were deter
mined from data developed in 8 monitor wella and 60 soLi test 
holes as shown on Exhibit 28. Hydrogeologie erose-sections of the area 
are presented in Exhibit 29 · 

2. 054 The Precambrian bedrock surface slopes toward the northwest 
into the ancestral Flambeau valley in thie area as it does i .n the area 
of the ore body. A layer of clay saprolite of variable thickness is 
also present at the bedrock surface. A thin remnant of cambrian 
sandatone overlies bedrock veet of the area. Glacial deposits over
lying bedrock range in thickness fro• SS to at least 124 feet and, 
except northwest of the ar•a, conei.et of till overlain by a continuous 
mantle of silty material• ranatna fro. 3.5 to ll.S feet in thickness. 
Northwest of the area . topsoils are underlain by coarser-grained 
sandy materials which were depoaited alon.s the edges of a large s t ag
nant ice mass which formerly occupied the present wetland area t.o the 
west. The wetlands occupy the site o f a basin in the original ground 
ooraine surface, \:hich after the atagnant-ic.e usa melted, filled with 
l acustrine silts and a thick accumulation of peat. 

2.055 Bec.ause of the prese.nco. of extensive layers of relatively
permeable silty materials at shallow depths over most of the area , 
perched water tables or areas of differential permeability ar~ 
common. The depth of the eoil to the normal groundwater t8ble varies 
from about 15 feet at the highest point along highway P to less than 
one foot in the l owland orca just wcet of the proposed waste contain
ment area. The existing groundwater flow pattern i s to the north
northwest. Most of the flow ia towoTd t he Flnmbeau River and emerges 
as seeps and springs along the river bonk . Some groundwater does 
flow into the wetlands west of the pyoposed wnste contai nment area. 

2.056 In general, soil pcrmcabilities oro low to very low and uniform 
under the waste containment area. Presently , moat incident precipi
tation runs off this area into the a.djacent wetlands because of the l ow 
capacity of the soils to tronemit wn ter. Exhibit 30 lists the average 
permeabilities of the soils which underlie the area. Mogt of the soils 
tested had permeabilities near 1 foot per year ( 1 x 10- cm/sec)(centi
~ters per second) a although some permeabilities were as low as 0. 03 
ft/year (2.8 x 10- em/sec). Th• thicknesses of these relatively imper
meabl e strata range from the surface down to 3.5 feet to more than 11 
feet deep. Northwest of the proposed waste containment area the 3.5 
feet of impermeable soil (Soil 4, 1 foot/year) is underlain with a 
l ayer of more p•r=eable sand (Soil S, 1,000 feet/year). All of the 
testing consistently showed that the permeability of the near-surface 
soils was quite lov, and in fact , the underlying soils also had quite 
l ow perceabiliti.ea . Tbie 1e due to the high percentage of silt and 
the generally dense nature of the underlying till. 
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2. 057 The major exception is a lay~r of the cleaner sands found out
side the northwest corner of the proposed dike in borings ST 21-9, 
ST 21-64, ST 21-37, ST 21-36 and ST 21-35 . SimiLar sands were also 
encountered between bor~ngs ST 21- 28 and ST 21-29 near the rtorthvest 
corner of the proposed dike and between borings ST 21-1~ and ST 21-lS 
on the northern edge of the dike. Permeabilitiea in these areas are 
opproximatcl y 100 ft/year . 'l'hese cleaner, mora permeable sandy 
eubsoils are underlain by dense, l ess permeable ailty sands which are 
located at a depth of 13 to 15 feet below the surface. 

2.058 Groundwater qua lity in the waste containment area is somewhat 
different than at the mine area. In all wells sampled, iron and 
manganese levels exceeded the USPHS (U. S. Public Health Service) and 
D~~ aesthetic standards for potable water. Color and odor also ex
ceeded the USPHS and DNR aesthetic standards for drinkin& water in the 
very l imited testing for these parameters. Total hardness is a poten
tiall y objectionable quality in all of the wells. Individual samples 
from wells 21 and 27 showed dissolved solids concentrations above the 
USPHS recommended upper liait of 500 ma/1. The base =eta1 content of 
all wells sampled was relatively low and is believed to approximate 
local background levels. The best wa~er quality of the area was observed 
1n well 26, located i n an area underlain by permeable sand-sized mater
ials. All wells sampled in tbe waste cont ainment area poeaessed eoli
fot'ID bacteria at soae test period . Although the levels vere lower than 
those of the mine area, the test results are thought to be unreliable 
because of well construction ond sam~ling methods . 

Terrestrial Habitat and Biota 

F'lora 

2.059 The basic plant communities oJ the Flambeau project site are 
ahown 1n e.xhibit 31. The 11ixed deciduous- coniferous lowland forest 
occupiee the most acreage of any plant co=munity 1n the etudy area. 
(exhibit 32) . Of the 1,000 acres in ·the study area, the mixed deci
duous -coniferous lowland forest comprises approximately 280 acres, 
or 28 percent. The forest is classified as lowland because of the 
relative closeness of the groundwateY table to the surface of the 
forest floor. This forest co=munity borders the marshes and swamps. 

2.060 The predominant species are the trembl ing aspen (Populus 
tremuloidee), r ed maple (Acer rubrum), the el~ (Ulmus~.), black 
aah {Fraxi.nus nisra) and vbiu: birch (S.tula papyrifera). The 
forest 1a being disturbed at the present time. Some of the more 
mature trembling aspen south of the waste containment are4 were cut for 
pulp in 1972 by formor owners . Ther e is evidence from the old stumpa 
in the for·eat chat this area had suf fered a fire many yeara ago. Local 
residents c1aio that the preaent pulp cutting is the third crop fro• 
this land. Burned sites are the most favorable to the trembling 
aspen which makes up 47 percent of the trees in this lowland forest. 
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2. 061 I f t his fores t is allowed to remain undisturbed, na tural 
vegetational auccessi on will cont inue toward tolerant trees . The 
aspen and red maple will provide a very good canopy for the growth 
of shade tolerant species 1uch as sugar aaple (Acer s accharum}, iron 
wood (Ostrya virs~niana), and basswood (Tilia acericana). With 
th& arrival of these species and their eventual dominance, this forest 
will succeed toward the =csic classification. During the period 
of time of the company atudy (spring of 1973) , the predominant ground
layer speciea that we1:e examined •·ere those species that were in 
flower , A flo1:istic summary reveals that =est of the species were 
found to be in the Crowfoot buttercup (Ranun.culus rhoaboideus), lily 
~iliaceae), violet (Violaceae) and doswood (Cornaceae) families. 
Some of the species that indicate the high degree of aoil moisture 
wore: j ack-in-the-pulpit (Aria~ triphyllum) , trillium (Trillium ap.), 
nnd swamp buttercup {Ranunculus septcntrionalis) . 

2.062 The shrub swamp occupies approximately 240 acres or 24 percent 
of the study a_raa. This coaaunity has two locations; one is a border 
to a sedge marsh while the other is a major stand. The dominant 
vogetat ive species in the shrub swamp is the tag alder (Alnus rugosa), 
which i.S ao dominant that only an oeetlaional willow (Sal i x sp.) con be s een , 
reaching to a competitive height . Near the out er boundaifea of th{a 
community, tamarack, aspen, red maple, and black aah are frequently ob
lerved. W1th.1n the ground-layer tbe fu111es with a high degree of rep
reaentation are: Balsam touch-me-not (Impatiens capenais}, Crowfoot 
Buttercup, Rose (Rosaceae), fern (Polypodiaceae)• • dogwood, violet, arum 
(Araceae), sedge (Carex sp.) , mint (labiatae), and mndder (Rubiaceae) . 
Small ' openinga where no tag alder grow arc present in this al de't avamp 
eoacu.nit y. Theae "gap-phase" examples of microsuccession are do11inated 
by cattail (TYpha latifoll4) and narrow leaved eatt.ail (i, auguatifolia). 
However , because there are also many s•all tag alder present near the 
borders of these spaces, it seems likely that in time the cat tail 
will be r eplaced by tag alder. The shrub swamp soil 18 wat er logged 
block and mucky . Often it ia covered by a foot or more of water , nnd 
if kep t in this condition tho alder swamp has a high degree of etab-
bUity. One factor that haa be~ped to maintain the stability of 
a •ajor part of this swamp ia a beaver dam located about one-half 
mile west of the west dike of the proposed waste containment area. 
This damming m4y have preserved the tag alder as the climax vegetation . 

2.063 The importance of this community is its value to . wildlife. 
Due to the preaence of the beaver pond, ther·e is a potential brood 
area for ducka . Adjacent to the beaver pond, the shrub swamp co•unity 
provides a feeding area for woodcock (P~lohela minor), and a nesting 
and feeding areo for ruffed grouse (Bonasa umbellus). During the winter 
months the alder swamp is populated by snowshoe haro . (Lepus americonus ). 
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2.064 The mixed deciduous-coniferous upland forest is the third 
!orgest plane community consisting of approxiaately 176 acres 
or 17 .6 percent of the area that was studied. Transec ts through this 
fores t habitat showed chat it 18 mor.; complex thnn the l owland deciduous
coniferous forest. In face, it contains more species of treea 
than any other woody plsnt co11111unity and .is the most advanced plant 
com=unity ·on the basis of natural auceession . The most numerous 
trees (in descending order} are: White birch. red maple, aspen. 
sugar maple, black ash, basswood, ela (Ulmus ap.}, hem1ock (Teuaa 
conadensis) , bur oak (Quercus macrocarpa}, butternut (Juglana cinera) , 
and balsam f ir (Abies balsamea). TI1is community is not very homo
geneous. there arc almost pure Stands of various s pecies of trees 
isolated within the general community . The few hemlock found in 
this com:aunity are i ,solated and quite large. Basswood exhibita the 
aa.e phenocenon. only to a lesser degTee . 

2.065 This foreat is classified as wet mesic. Left undisturbed, this 
fores t will succeQd to the mesic classification. The red maple. white 
birch and black ash will slowly be replaced by more shade·tolerant 
species su·ch as sugar maple, hemlock and basswood. In this geosraph
i eal area, these three species are the climax vegetation. 

2.066 A complete list of the woody species in the upland adxed 
deciduous-coniferous forest is provided in exhibit 33. The .oat preva
lent springtime herbaceous groundlayer families include the lily, 
Crowfoot buttercup , fern and violet. A detailed list of ferns and fern 
allies is found in exhibit 34. 

2.067 Of special interest is the number of dead trees in the mixed 
decidous-coniferous upland forest in the area designated for the open 
pit mine. After analyzing a one.-acre quadrant, it was discover·ed that 
23 percent of the trees were dead. Of the 362 trees with a minimum 
two-inch d.b.h. (diameter at breast height) counted, 277 wer e olive 
and 85 were deod. Several of the elms and ashes hod dead branches but 
were counted aa being alive atncc there was 80mt green foliage. Of t he 
8S dead trees. 75 of them were bitternut hickory (Carya cordiformis). The 
exact cause of death of these trees has only been hypothesized. One 
probable cause ia the 8 to 1,2-foot lower groundwater tabler 
aa a result of the removal of the Port Arthur Da• in 1969. Since 
the bitternut hickory is normally found on wet bottomlands, an 8 
to twelve-foot drop in the water table may have caused severe 
"d ie-back" in the trees. Tha Ladysmith DNR foraster has indicated 
thia could be a cause, but also that these trees are on the odgo 
of their range ond often do not live to maturity. Bitternut hickory 
are often affected by a dtseaae that forms numerous galls on their 
twigs . Since there are known diaeases of bitternut hickory. •nd since 
this is the northernmost part of ita range (where it probably ie less 
hardy), the water table dravdown and "die- back" combination seems 
tha most probable explanation. 
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2. 068' Th·e sedge meadow comprises about 111 acres or 11.1 percent of 
th~ study area. It is an open community where the soils are wet but 
without standing water during the growing season. During the spring 
runoff and after a heavy summer rain the soil may become cover~d with 
a few inches of water . The soil is a combination peat and muck. 
Sedges are the dominant vegetation although cattails appear toward 
wetter conditions. The outer boundari~s of the sedge meadow are 
fringed with tag alder and willows. Just inside these shrubs red- osier 
dogwood and Spirea alba are located, whereas most of the sedge meadow 
vegetation is composed of sedges of the genus Carex, grasses, mints 
(Scutellaria salericulata), the swamp milkweed (Asclepias incarnata), 
the cattails, and I ris versicolor . -· - . 
2.069 The old field community comprises approximately 103 acres or 
10.3 percent of the study ar ea . Parcels are classified as ol d field 
because they have not been di sturbed (plowed) 2 to 3 years · 
and were allowed to revert to forest. If this process is allowed to 
continue, the old field will eventuall y succeed to a shrubland and then 
to a climax forest in several hundred years. The old fiel d communi ty 
within the study area already exhibits a range of succession from 
small trees to shrubs to grassland. The invading trees are trembling 
aspen, large- toothed aspen (Populus grandidentataJ, red pi ne, white 
birch, red oak (Quercus rubra), and bur oak . Some of the prevalent 
shrubs include staghorn sumac (Rhus trphina), pin cherry (Prunus 
pennsxlvanica), and chok~cherry ~· virsiniana). The predominant 
families with representatives in the groundlayer vegetation are grass, 
composi te, sedge, pink rose (Rosa sp.) , pea (Fabaeeae) . In one 
section of the old field community, near the eastern boundary of the 
pit site, a perched water table enables the' soil to remain quite moist. 
The predominant shrubs here under these conditions are wi llows, whereas 
much of the groundlayer species is in reed canary grass (Phal aris 
arundinacea) and goldenrod (Solidago sp . ) . 

2. 070 The bog in this study area comprises 28 acres or 2.8 percent of 
the total area that has been studied. The term bog refers to a soil
vegetation complex in which a rather specialized group of herbs and 
low shrubs grow on a wet, acid soil composed of peat. This particular 
bog is quite old, has filled in any open water spaces and is being 
invaded by wet-lowland and wet- mesic species of trees. Tamarack, 
white birch, trembling aspen, and white pine (Pinus strobus), can be seen 
growing on the sphagnum mat. The pattern of na tural succession would 
be for the bog to become a wooded (tamarack) swamp, then a lowland wet 
m~sic forest, and finally a mesic forest exhibiting climax vegetation. If 
left undisturbed, this is the pattern that would undoubtedly be followed 
here; tamarack is already the most prevalent tree. The two most impor
tant families of plants growing on the mat are heath and the sedges. 
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2.071 The river basJ.n community coatprise& approximately 23 acres or 
2 . 3 percent of the total study area and was formed aa a reault of the 
removal of the Port Arthur Dam. The re~val of the dam caused the 
level of the Flambeau River to drop 8 to 12 feet alona the 
project site. The drop in water level exposed a conaiderable a.ount 
of land that 1& now being invaded by terrestrial veaetation. The 
environmental conditions along the river batin range froa aeai-aquetic 
to xeric (dry eoile). The semi-aquatic areas are where cool s9rings 
run down the bank to the river. TheYe is very dense vegetation along 
these ainiature str·eambanks. The xeYic conditions ex1at in open areas 
where the river had deposited large AmOunt& of sand and gravel. 

2.072 Because of the wide range of conditions, there ia alao a wide 
var iance in the invadinS plants . The most prevalent woody species 
is the willow. However, there has been considerable invaaion by the 
sil ver maple (Acor saccherinum), box elder ~· negundo) and tag 
alder . Other woody ape.cie.s t hat arc. inv01ding but arc not numerous 
are red maple, cottonwood (Populus d~ltoides) , balsam fir, and elm. 
The silver maple invasion ia i nteresting because. there are no known 
natural standi ol it in the immediate area. Of the herbaceous plants 
the most predominant families are g,r.ass , sedge, compoaite, Crowfoot 
buttercup, and the rueh. 
2.073 The wooded avamp compr ises approx~mately lS acrea or 1.5 percent 
of the total 1tudy area. The characteristic vegetation of the wooded 
swamp is the tamarack. Coupled with a sphagnum IIIAt ond a high number 
of eric:•d• (heather) in the understory, the tamarack awa•9 is very 
cloeely releted to the bog. Associating with the tamaracks are tag 
alder, white birch, and an occasional white pine. The prevalent 
families of the groundlayer species are heath, dogwood, aedge, lily, 
orchid, (Orchidaceae), primrose (Pr imulaceae) . and Crov·foot buttercup. 
This wooded awomp, if left undisturbed , would undoubtedly succeed to 
a lowland mixed coniferous-deciduous forest as has been described 
earlier. Slack ash , red ~ple , and aspen would slowly invAde th~ 
f r inges of the wooded swamp until t hey had completely crowded out 
t he tamarack . 

2.074 Plombeou hoe undertaken the moni toring of vegetation down 
gradient from the proposed wast e cont ainment area to determine t he 
be~ksround levele of heavy metal concentrations. Copper, lead and 
zinc have been monitored to dat e. ~lanta that have deep root systems 
and those that requ.tre a rather moist environment were sampled. Aver
age metal concentrations along each of the five tranaectl studied 
are reported in exhibit 3S. 
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Fauna 

2.075 f lambeau carried out a 3-phaae quantitative-qualitativ• v6rte~ - . 
brate study which entailed: (1) o qualitative vertebrate survey in 
the fall of 1972; (2) a qualitative larse mammal survey in the fall 
of 1972 throush the sprins of 1973; and (3) a quantitative small ma~l 
survey eonducted from April 1' through June 18, 1973. The quantita
tive survey was earried out to determine species populations and deo
sities. Because of the low capture success, the results of that survey 
are not presented. However, the reaulta of the qualitative survey 
indicate the species which ar& knovn to inhabit the project site. 

2.076 A composite list of all momma! species identified on the project 
site is presented in exhibit 36. The bobcat ~ rufus) is listed 
as having changing status in Wisconsin. Deer were found over oost 
of the project site. Deer browain& in the Meadowbrook CTeek area 
durin.g winter ea.aae fro11 eaet of Hishvo.y 27. Otter (Luera canadensis..) , 
in addition to moving in the boa area, plied the river edge itself but 
did not venture up Meadowbrook Creek. Although fox were nu.erous in 
the early winter of 1972, reduced nu.bera were observed later 
probably due to trapping. Beaver (C&ator canadensis), may have also 
been lost through tr4pp1ng. Mammal• aeen on the vest bank of the 
Flambeau inelude white-tailtd deer (Odoco~leus), otter, red fox 
(Vulpes fulva), raccoo1\ (Procyon letor), striped skunk (Mephitis 
eephitis), muskrat l~aacra zibethiea), gray squirrel (Scuirus 
carolinensis), red squirrel (Tamlscuirua hudsonicua) and chipmunk 
(Tamias striatua). 

2. 078 Many of the lDrgcr mammals, such as the otter, bobcat, fox, 
muskrat, mink (Mustela vison), weosel (Muatela sp.), raccoon, skunk 
and beaver, are considered furbeorcrs ond are either hunted or 
trapped. There are specific hunting and trapping seasons on most of 
these species, and all specios have been token on the project site. 

2.079 Among the &rn3ll mammals , doer mice (Peromrsus sp.), were the 
predominan t species captured. Chipmunks and grey squirrels were 
also captured in l~rgc numbers . 

2..080 Avi.an popul3tione ~ere atudied quantitatively and qualitatively 
from March 3, 1973 to July 12, 1973, as a part of the company 's impact 
study. The different species of birds present in this area were also 
noted as part of a vertebrate population study conducted in the months 
of October and November 1972. More data were accumulated from December 
1972 through early March 1973. The areas under study are quite typical 
of north central Wisconsin . In the study areas are found a small pond, 
marshlands, creeks, old fielde, meadows, plowed ground, wooded swamp, 
upland hardwoods, lowland hardwoods, bruehy areas or thickets and 
roadsides. 

2. 081 A composite species list, includin& winter observation, is given 
in exhibit 37. 
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2.082 The bird populations in the various habit~ts vcre normal aa 
compared to records of previous years compiled by the Wisconsin 
Society for Ornithology. One exception was the numbers of purple 
martins (Progne subia) seen. For reasons unknown, the martin 
population of the Misaissippi River Valley was only lS percent of 
normal during the 1972 season . Since martins often return to the same 
nesting area where they are hatched, it was expected that the mar tin 
nu.bers would aaain be low in 1973. This proved to be t rue. Not 
a ll of the species that migrate through this area vere seen, nor 
were a ll s pecies seen identified. No owls were seen during the 
sp[ing and sum=er period, although one species was seen during the 
fall and winter surveys. An !Dmature bald easle (Halioeetua 
leucocephalus) was sited in the vidnity of the proposed waste 
containment area by DNR personnel during November 1974. Bald 
eagles are on the Wisconsin List of Endangered Speciea . The 
upland plover (Bartramia longicando) is lis t ed as having chang ing 
status in Wisconsin. 

2.083 Cursory apring 1973 qualitative survey of amphibians and rep
tiles on the mine site was conducted by th~ company. Three transects 
ware made in the area of the propoaed pit, and the proposed waste con
tainment area. No record was made of where each species was seen. 
Although no populations estimates were made , the following apeciea 
were found in 100 houra of field work by the coapany'a conaultants. 

REPTILE AND AMPHIBIAN SURVllY 

Reptilia 

Common snapping turtle (Chelydra serpentian) 
Painted turtle (Chrysemva picta) 
Eastern garter snake (Tha=nophia sirtalis) 

Amphibia 

Tiger aalaaander (Aabysto .. tisriniua) 
Blue-spotted salamander (Ambystoma laterale) 
Red-backed salamander (Plathedon cinereus) 
Acerican toad 

Spring pee~e~rt:~~~~~!lft~ Crey tree frog 
Piekeral froa 
Mink frog 

Uneoaaon 
Very common 
Com1110n 

CoJDOn 
Probably common 
Fairly eommon 
Very common 
Very eommon 
Common 
Uncoanon 
Coaooo 

2.084 The nucber of inseet species is gr~ater than any other group of 
animals . Becauee insects occupy every level of ec~syatems, they are 
important components of the founa, serving to link many other s pecies 
to the plant cocmunit1e8 . ln8eets were collected and observed in rep
reeentative habitats bec.ause 110st insects are bound to a par·ticular 
habitat by food preferences or other requirements. Collections were 
made near or in amall pond, marsh, grasslAnd , pasture, old field, up
land hardwood, aaall creek, vet banks , bruah and roadside habitats. 
Collecting was done by sweep net, hand collecttns, and sightings. No 
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effor-t vas aade to take large nu2:1bers of insects. A few specimens 
were keyed to species, e.a., giant water bug (Bel•sto=a sp.) 
dobson's fly (Coradalus cornutus) ~~rl an unusua1 Lvaaeid. 
Collecting was done once n week from lotc Harch until July . A total 
of twenty hours of collecting was done. No unus ual insect families 
were collected, and insects seen were typical for the Ladysmith orca. 
This observation is based on a numbeT of past years spent in the 
field collecting, and coaparisons with lists in publications. 

Aquatic Biota 

Plankton 

2.085 Phytoplankton and zooplankton were sacpled froa cid.~y in the 
water col~ on 2 May 1973 by Daces and Moore Consulting fi~. fro• 
eix stations ronging f rom 1.6 mi les upstream of the proposed open 
pit site t o 3.9 mi les downstream of the pit site. 

2.086 Sixty-six species of phytoplankton were identified. Fifty 
apecles were di•tou:s . The diatoms not only dominated the species 
11at, but alao comprised over 50 percent of the cells in most of the 
aomples. Species of the diatom genera Fragilari~. Melosira, Navicula 
and Nitzschia were common in all samples. Non~ of the species common
ly occurring in the samples is considered to be a pollution tolerant 
or pollution-indicative organism. 

2.087 Thirtun zooplankton taxa "ere 1drnt1fied, tnclud.ing tvo copepo<ls , 
two protoloane ond seven rotlfers. The rotifers were the do•inant 
organisms in the samples token . 

2.088 Plankton quantit ies were rel atively low at all locations. 
Plankton abundance and distribution were probably influenced by the 
weather conditions at the time of sacpltng. These included abnormally 
high water levels. low water tegpera ture and low solar illuminatton. 

Benthos 

2.089 Benthic organisms were collected at the six locations mentioned 
above betveen April 26 and May 4, of 1973. Approxiutely 80 different 
apecies were identified. The chiroooaids, trichopterans and epheaor
opterans ~ere represented by 21, 11 and 10 different species, respec
tively. The chironomids dominated all the quantitative samples, com
prising from 41.3 percent to 50.2 percent of the total benthos. Total 
density of organisms ranged from a low of 248 org•n11ms/m2 to 800 
organisms/m2. 

2.090 Fish were sampled at ten locat ions in the Fl ambeau River ueing 
fyke nets and in Meadowbrook Creek with o 110-volt AC shocker. Fifteen 
species were collected. Seven speci es were taken in the Fyke netl and 
ten &pecies by eleetrofiehtng. Minnows doc:~inated the catch from 
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Me-adowbrook Creek. Northern pike (Esox lucius), which were not 
collected in the Dames and Moore survey , have been taken from 
Meadowbrook Creek during past DNR surveys . No one speciea vas predomi
nant in the collGctions from the Flambeau River. the total number 
of fish collected in the Flambeau River was very low. This was 
probably due to o low survey gear efficiency. However, it appears 
that the fish populations in the river near the proposed mine site 
are soaewhat limited by a lack of instream cover, and fluctuating 
water levels durlng spawning seasons . 

2 .091 An el ectrofishing aurvey of the ntornopplc Flowage (impoundment 
on ihe Flaobeau River below the mine aite) was conducted by the Depart
ment in May of 1972. Eleven specie& were collected . Black 
bullheads (lctaluras melas) were the most abundant species followed 
by walleyes {Stitostedion vitreum) , 

2.092 A list of the fish species collect~d from the Flo~beau River is 
given in exhibit 38 . 

Historical and Archaeological Resources 

2. 093 The Wisconsin State Historical Society hoe not recorded any 
archaeological activity sites in the entire t own of Grant. There are 
no hiatorie sites in Rusk County l isted in the National Register of 
llistoric Places ae of 20 July 1976. The State IUstoric Pre.servation 
officer hos indicated that no sites of historical significance would be 
affected by the project (Exh ibit 49). 

2.094 FMC empl oyed a qualified archeologist, Dr. William McHugh, then 
of the Department of Anthropology, University of Wisconsin, Milwaukee, 
to conduct a search for evidence of prehistoric sites on the project 
area. A atudy of aerial photographs, interview& with local residents 
and collectors , foot traverse& , in selected areas soil phosphate test
ing, searches for disturbed plant habitat indicators, and test pita 
were used in a search for activity sites. Special attention was given 
to li.kely locales such as the bluffs along the Flambeau River and the 
areas along Meadowbrook Creek. One flake of chert, a flintlike rock, 
wus found along the eroded north shoreline of the Flambeau in Section 
17, but it did not s how any evidence of either manufacture or utiliza
tion. 

2.095 Interviews with residents revealed two esall . local collections 
reported to have come from lands within the project site, and one 
amall collection from just west of the project site . These collec
tions indicate some prehistoric aboriginal activity in the area. Mrs. 
John cadotte owns tvo specimens obtained from the north end of the 
proposed project aite. Both are made of lUxton Silicified Sandstone 
which originates at an aboriginal quarry site neor Hixton, Wisconsin, 
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some 100 miles to the south. A aide-notched projectile point indi·· 
c~:e~ a Late Archaic ti~e period (2,000 BC - 1,000 BC) . A bifaciallv
vorked knife.auaaests the presence of an activity area in this locale , 
but sod cover~ns the field precluded a surface survey. 

2.096 Host of the urtifacts frorn the Drum collection w.•ere reported by 
Mr. A. Drum to have come from the oreas he farmed 3round a now~filled 
ancient lake east of Highway 27 . This area i s now grown up in sod 
and did not permit a close examination of the surface . The over
whelaing Qtljority of artifacts 1n this collection are projectile 
points which indirectly indicate that a substantial awount of pre
histo ric hunting activity occurred around the shores of this small 
lake. Project ile point t ypology indicates the presence of Late Archaic 
(2,000 BC - 1 ,000 BC), Early Woodlond (1,000 BC- 500 BC), Middle 
Woodland (500 BC - o\D 500), and Late Woodland (AD 500 - AD 1,400) acti
vity around th is emall lake. Several of the SmAll poi nts in the 
collection are made of locally available quartzite but others are cade 
of chert foreign to the project aite area. 

2.097 The Raasch col l ection was recovered f rom the Flambeau shore
line one- half mile west of the project site. It i ncludes a large 
scraping plane, a lamella r flake and a stemmed point which are made 
of Hixton Silicified Sandstone. A Middl e Woodland time period 
(500 BC- AD SOO) is suggested by these artifacts . 

2.098 The archaeological survey of the Fl ambeau project area deter
mined t hat prehiatoric cultural activities had indeed left traces in 
the form of artifacts from the project are~. Physical survey of 
selected parts of the area failed to locate any of the specif ic lo
cales of prehistoric human activity . 

2.099 As a result of the findin.gs of the He Hugh survey, Flambeau 
CCMDissioned Joseph Tiffany, a professional archaeologist, to 
resurvey the project site. ~lr . Tiffany found no artifacts. However . 
he recommended th&t if the al ternative "c" railroad right-of-way were 
selected (see para 6.027) , it should be moved further south t o avoid 
the area where Mr. Drum found hie ortifacts. The SAPO concurs with 
this recommendotio~. 
Recreational Resources 

2.100 there are increasing pressures on recreational resources in all 
of Wisconsin. Rusk Count y does not possess a well developed recrea
tional base and much of the tourlat trade bypaeaea the county for the 
lake areas to the northwest. 

2.101 The nearest Federal recreation land i s that block of tho 
Chequamegon National Forest in Taylor County. Brunet Island State 
Park in Chipp~a County is the closes t State park . The Flambeau 
River which flows through the project site is designated as part of the 
Chippewa River Water Trail. The southern end of the Flaobeau River 
StAte Forest is located in the northea~ t corner of Rusk County less 
than 20 road miles f rom Ladysmith. There are five state wildlife 
aroos in Rusk County with a total of 2,297 acres. The 1,044-acre 
Silvernail Wildlife Area is locoted north of Ladysmith. The DNR 
maintains a public access site at the former Port Arthur Dam. 
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2.102 The . county and sooe 1ocel municipal ities provide lands for 
outdoor recreation. About 85 .000 acres of the locally adminis tered 
l and ia county forest land. Land entered under the Forest Crop Law 
is el•o open to public: hunting and fi.shing. Thi s amounts to over 
20,000 acres. 

2.103 Approximately 8 river miles north of the p roposed mine 
site is the Dairyland Reservoir , foraed by a hydroelectric dam built 
in 1951 wh ich enco=posaes 2,000 acrea . Approximately 17 road .tlea 
south of the e1te is n large hydroelectric dam built in 1948 which 
has created the Holcombe Flo~age with 112 miles of ahorelinG extending 
up the Jump and Chippawa Rivers. Th•se areaa are developins with many 
year-round "SuCIItler" homes and some resort facil it ies. The Tho rnapple 
Flowage just south of the project sitG is not heavily used for recrea
tion. 

2.10t The nu~ber of lodging rooms ava i lable i n Rutk County in 1973 
for t ourists was 250 with a Statewide total of 75,750. The largest 
of the1e facilities are clas1ified aa scall motels with l eta than 30 
rooms. The number of available rooaa was 0. 33 percent of t he tot41 
in the State • which i s essentially Qqual t o the population percentage. 
i ndicating thot the economy of th~ or~a i s not greatl y influenced by 
tour is II. 

2 .105 There is little recreAtional usc associated specifically with 
the area of the project site, except that which occurs on the river 
course throush the property , i.e. , canoeing and fiahing. In the up
lands there ia some hunt ing, trappins and berry picking . 

Socio-Economics 

Population --
2.106 the human population of the propos~d proj ect area can be con
sidered at four l evels: (1) the r ea idents of the project alee ; 
(2) the residents of Crane Township,. which wholly encloses the proposed 
operations; (3) the population of Rusk County; and (4) t he popula
tion of Ladysmith, count y seat of Rusk County, immediately adjacent 
co the site. Ladysoith i s the only co.munity in Rusk County classi 
fied as a city. All other comounitiee are classified as towns and 
villages and have populat ions of le&a than 1,000. 

2 .107 During late 1972, the residents of the project site were iden
tified and heads of households were surveyed for basic demographic 
and income data. A total of 86 persons in 34 househol ds were loc.ated , 
When compared to the populations o£ Rusk County and Wi sconsin , the 
residents of the project s ite were on the average si&nific•ntly older. 
Mor e than hal f the residents ore age 46 or older. The median age for 
the state during the 1970 census was 27.2 years, while for Rusk County 
it i .s 30.4 , and for the pr oject site it is 46 to 50 . 
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2.108 Th~ population of the Stat~, Rusk County, Lodya~ith, Crane 
Township and th~ project site ~an be summarized as follows : 

Percent Percent 
1970 Change 65 Yrs. 

Population Since 1960 end Over 

State of Wis. 4,417 . 713 +11.8 10.7 
Rusk County 14,238 - 3.8 14.2 
Ladysmith 3,674 + 2.5 19.7 
Cr-ant Township 931 -11.3 15 
Mining project site 86 N.A. 16 

2.109 Rusk County had its largest population in 1940, ond the popu
lation o£ the county has declined at a relat i vely 8t~ady rate since 
that time. Out-migration during the decade of the 1950 ' s was 4,190; 
during the 1960's 1,561 persons moved elsewhere. The number of farms 
declined from 2,608 in 1935 to 980 in 1969. Total farm acreage also 
decreased during this same period f rom 261,528 acres to 212,623 acr es 
and, aa miaht be expected, the farm size significnnt1y i nc reased from 
100 acres to 217 acres . 

2.110 DNR projections estimate a decline in thQ Ruak County popula
tion of 1.78 percent by 1980 and nearly no chan3e from 1980 t o 1990 
(DNR, 1972). 

2.111 The University of Visconsin Department of Rural Sociology pre
dicts a population decline of 5.1 percent from 1970 to 1980 and a 
fur-ther 3.8 percent decline by 1990. However, the De:partce.nt of 
Administration reports an estimated 3.3 pe.rc.ent increaee in the pop
ulation of Rush County from 1970 to 1974 (Department of Administra
tion, 1974) . It appear·& that the future trend in population is un
certain, but will probably be in the range of 13, 000 to 14, 500. 

Land Use 

2.112 The project site includes single family rcsidcntiol , commercial, 
industrial, institutional , agricultural, forest ry, and open space uses. 
Structures on company land i ncluded 6 dairy farms , S general farms, 
31 single family residences , a commercial building, o town hall, and 
assorted occe1sory s tructures. Some of the residences ond accessory 
buildings are being removed or destroyed since they occupy lands 
needed for other uses ass ociated with mining or have become economJcall y 
or aesthetically burdensome. Many residences on the car&ine of the site 
continue t o be occupied on a rental basis. A former dairy products 
hauling coepany building aay serve as a teaporary field office during 
the construct ion phase of the project. The Grant Town Hall continues 
to be used for some t own government functions. A former Rusk County 
gravel pit is located in Sect ion 9, but bas been idle aince the coo
pany purchased it. So~e of the agricultural l and haa been past ured or 
cultivated recently while other fields, forest, and wetlands hav~ lain 
essentially idle i n recent years. 
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2.113 t n the absence of s county land use plan, current zoning dis
trict c.lassifieationa indicate the county's intent for f uture land use. 
Proposed land use on the FHC holdinaa of 2,7SO acres as determined by 
zoning is as follows : 

Zoning District Acre.age Parcent of Total 

Agricultural 2, 07 7 75.5 
Industr ial 221 8.0 
Residential 171 6.2 
R~source Conservation 160 5.8 
Fo restry 116 4.2 
Com:nercial 5 0.2 

2,750 "99:9 

2.114 Curr ent zoning is appropriate for some of the mining operation . 
The company intends to petition for change• in zoning district classi 
fications on lands between Highway 27 and the Flambeau River (excluding 
the 300 foot Shoreline Protection Zone alons the Flambeau River and 
Meadowbrook Creek). Approximatel y 1 ,100 acres of land zoned for agri
cultural , residential, forestry and possibly resource conservation 
would be changed to an induatrial zoning classification. 

2.115 Of the 23,013 acres in Grant Township, 14,072 acres are zoned as 
agricultural, repres~nting 61 percent of the total area. Approximately 
10 percent ia zoned as resource conaervation, 8 perc~nt for forestry, 
5 percent for residences , 0.9 percent for industry and 0.8 percent for 
commercial ven tures , This township h~• experienced intensive , yet 
marginal, agricultural land use. Following the pattern of the wholo 
county, much land ia in the process of reverting to forest . A rela
tively new impact on the township is the extenaion of coma.ercialism 
along State IUghway 27 south of Ladyomith . 

2.llt Grant Township agriculture conaists primarily of dairy grazing, 
i . e., two cuttings of hay and some oat s and corn. Tame hay and some 
clovers are used for pasture grazing. The following information from 
the office of the Rusk COunty Extension Agent gi vea a profile of Grant 
Township agriculture for 1972: 

1. Number of fanns 103 
2. FatlD population 382 
3. Croplend (acres) 4, 782 

a. Clover-timothy- hay (acres) 3,348 
b. Oats for grain (acr es) 866 
c. All field corn (acres) 347 
d. Alfal fa hay (acres) 12 
e. Bar ley for grain (acres) 7 
f. All other l ands (acres) 202 

4 . Livestock 
a. Milk COWS 945 
b. Beef cattle 633 
•• Crain- fed catt le aarket~d 97 
d. Stock s heep 28 
•• Brood sows 7 
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2.117 Buildings, hocesteads and far=stQads in Crant Townahlp in 1967-
1968 were inventoried as follows: 

116 Occupied year-round residential structures 
10 Seasonally-occupied ttructurea 

121 Farmsteads 
26 Mobile homes 

7 Vacant farmsteads 
24 Vac3nt nonfarm residences 

2.118 Rusk County includes an area of 590,275 acres of which 98.7 
percent is unincorporated. Woodlands constitute the largest land use 
in Rusk County (54 parccnt), with croplond (15 percent ) next , fol lowed 
by "other cleared or open land" (14 percent), then wooded wetlands 
(10 percent). The woodlands were largely stripped of white pine, h~ 
lock and hardwoods prior to 1900. Forest mana&ement, since the mid-1930's, 
hoe enabled Rusk County to hove 54 percent of it a county in forest land 
now. At the present time, aspen is the major tree of all types present, 
amounting to nearly one-third of the total volume of the available 
forest reaervc . 

2.119 Cropland and pastures arc used primarily to support dairying in 
Rusk County. Dairying was the pricary function of 59 percent of the 
farms during 1967-68. Ce.neral crop farming waa report.ed to be the pri
ury function of 24 percent of the farma. Beef cattle operations c·on
atituted S percent of the total . At the present time, there are about 
half the numb~r of fDrms present i n Rusk County that there were during 
the peak years of the forties, but the remaining farms are larger in 
acreage than their predecessora. Out of the 17~.000 acres of cleared 
land in either crop production or simply cleared and open but unculti
vated , 84,000 or almost half is not being cultivated at the present 
time, 

Public Faciliti-es and co~unicy Seryisc!! 

2.120 Health services are represented by a new 52-bed hospi tal located 
on the north bank of the Fl ambeau River adjacent to Hi&hway 27 . Insti
tutional care for the elderly is found in three facilities: the CLen 
Flora Nursing Hoce, the Ladysmith Nursing Home . and the Rusk County 
Nursing Home associ~t•d with the hospital facilities. Total bed capa
city of these facilities is 170, and they have been approximately 93 
percent occupied~ 

2.121 The Ladysmith public voter supply is fro• four ~ella and is untreated 
except fot disinfection. Welle 2,3, and 4 are located in Sec-
tion 2, T34N, R6W on the irtside of a meander of the Fl ambeau River ncar 
the Peavey Paper Mill. Well number 5 18 located just north of the 
track at the County Fairgrounds in Section 34, T35N , R6W. The public 
well cl osest to the project site is over tvo milee northeast of the 
proposed mine. The supply capacity exceeds demand, but storage facili
ties are limited. Potable water in Grant Township is from private wolls . 
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2.122 Law eo !orc~ent services ore of average capacity for a eoa~ 
munity of this size . The presence o£ the county sheriff in Ladysmith 
prov1dcs some extra service in the environ&. 

2.123 The sewage system of Ladysmith includes both primary and secon
dary treatment. It has u capacity of 645,000 gallons per day~ Cor
rective measures have been ordered by the DNR, including the instolla
ti.on of effluent disinfection facilities . Outside. of Ladysmith, 
private on-site s~age disposal systems are used. 

Education 

2.124 The Ladys•ith School District encoapassea an area of 207 square 
oiles end includes the project site. Enrollment in 1974-75 was 1,507 
students with n professional staff of 90. The total equalized assessed 
valuation for the district was $41,689,300 in 1974 or about $28,000 per 
pupil. Estiute.d school costs for 1974-75 v-ere $2,262,768 or about 
$1,500 per pupil. The State estiaated aid payments vere $1,261,624 
or about $850 per pupil. I t con be seen that over half the costa of 
school services are paid by State aid~ The local full-value school 
tax rate in 1974 was estimated to be about $24 per thousand valuation. 
The 1973~74 potential borrowing power waa $4,310,370, of which 
$2,075,000 (51.9 percent) was committed as long-term indebtedness. 

2.125 The school facilities arc genexally new. The estimated capa
city is 2,000 students. The recent rapid fall in the Rusk County birth 
rate (from about 375 live births per year in 1950 to 1965 to 244 live 
birth& per year since 1965) suggests that the school-aged populat ion 
will begin to decline. 

Transportation 

2.126 The tr~nsportation network thr~ugh the project site cons1$t8 
basically of State Highway 27, County Hishway P, and township roada. 
State Highway 27 running north-south intersects the proposed adning 
property for l~ miles nnd ' is tangent to it for an additional 1~ miles; 
County Highway P runs east~wcst inter secting the property for l~ miles. 
There is approxicately " mile of city street tan.gent t o the property 
on the north and township roads are tangant for approxt..tely 1" ailes . 
The princip~l motor vehicle tra ffic ~& along State Highway 27 which 
is an all-weather two-lone highway in good condition . 

2.127 The Wisconsin Department of Transportation atudied traffic flows 
in the nrea during 1973. The overage dally traffic count on Highway 27 
between Ladysmith ~nd Cowtty Highway P wae 2, 090. The traffic count 
on Highway P was 150. The Dining company conducted traffic counts in 
April and June 1973. The densities are normal for these types of high
ways and, except for late a:fternoon. no lignific.ant overloading was 
recorded. 

2.128 Tracks of the Soo Line Railroa d run through the northeast corner 
of the project site. This is the pr£ncipal rail connection between 
Chicago-Milwaukee and Superior-Duluth. 
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2.129 A 34-lneh crude-oil pipeline. ouned by Lakehead Pipe Line 
Coapany , Inc., crosses the project site diagonally tn a northwesterly 
direction, buried approximately three feet below the aurface. The 
So-foot wide pipeline right-of- way crosses the Flambeau River approx
imately 1, 340 feet southwest of the mouth of Meadowbrook Creek, con
tinues across the project site , and croascs under State Highway 27 
north of its intersection with County Highway P. 

Economy 
2.130 The basic economy of the State of Wisconsin it furnished by 1ts 
manufacturing ond agri cul tural activities , and the percentage of in
come from manufacturing in the stat e ia well above the national average. 
The percentage of s tate income provided by farming ia also significantly 
htaher than that for the notion. The percentage of income from ser
vice activities and government is somewhat lower than the national 
average , while other activities, including cons truction, transportat ion, 
utilities, wholesale and retail trade ere comparable with the nation. 
Hin1ng contributes approximately 0. 2 percent of the total income to the 
•tate. 

2.131 The overa~l econo•Jc growth of the st~te since 1960 has been 
somewhat less than the economic growth of the nation. Dur1ng the past 
decade, farming income in Wisconsin has increased at n rate greater 
than the national average, but manufacturing, which 18 the more 
important industry in Wisconsin, incrensed at a rate slower than the 
national averaae. The relative increa,se in terms of constant dollars 
is actually dec~ining. Agricu~tural employQent i .s predicted to con
tinue to decline as it has during the past decade. This does not 
necessarily mean that agricultural income ~11 decline or even cease 
to grow since the size of individual farms and the use of mechanized 
forming methods have been increasing. 

2.132 Average family income in the s~ate was reported in 1969 to be 
$10 ,068, while the Rusk COunty family income vas reported to be 
$6,724. A more recent survey conducted by BCMC in the project area 
during early 1973 showed family inco~e in the impacted area to be 
somewhat higher than the Rusk County avornge, but still well below the 
state average. In the project area the overage family income was re
ported to be $7,678, but ten families reported pensions as their aole 
income. 

2.133 Personal inco~e enrned by the reaidents of Rusk County arose 
primarily from four sources - manufaccuring, farming, wholesale and 
ret nil trades and government. Manufacturin.g in Rusk County, although 
important to its economy, has not gro~ substantially. There was a 
decline in the value of manufactured goode from 1963 to 1967. In 
1967 there were soce 32 manufacturing establishments ranging in aiza 
from 1 to 200 employees. In 1972 there were 30 manufacturing establish
ments, one of which had 250 employees~ In general, manufacturing is 
concentrated in Ladysmith where 14 of the 30 canufacturers are located, 
including five of the seven largest employers . 

2.134 Althoush the State of Wisconsin during this period emjoyed hish 
employment, and a high 11edian t.neome: t.71th relatively little poverty, 
Ruak County did not share in this general prosperity. 
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2.135 Over 40 percent of the Rusk County work force was engaged in 
either agricultural or manufacturing occupations while the remainder 
was diapersed 1n other activities. Unemployment was 6.4 percent of 
the tota.l '-"Otk force. 

2.136 More recent data co~in& froo the first eight months of 1972 
shows a total work force in the county of 5,104 but with unemployment 
increasing to 9 percent. Increased employment since 1970 has been 
predomi.nantly in agriculture which averaged 1,159 tho. first oight 
months of 1972, as contrasted to 857 for the year of 1970. Unemploy
ment ia very aeasonal and is influenced by the fluctuating demand for 
agricultural workers. This can be seen in the following data for 
the first eight months of 1972. 

January 
February 
March 
Apri.l 
May 
June 
July 
August 

Rusk County 
Agricultural Employment 

1,000 
1,040 
1,090 
1,160 
1,260 
1,220 
1 , 240 
1,260 

Percent Unemployed 
of Total Work Force 

10.7 
10.3 
10.6 
10.1 
8.0 
8.6 
7.9 
s.s 

2.137 The manufacturing sector, according to tensus reports, had an 
employment of 830 in Rusk County in 1970 while the State of Wisconsin 
eurvey of 1972 indicat~d a total manufacturing employment of only 690 
in Rusk County. The eight largest canufacturers are shown below: 

City Manufacturer's Name Produce: No . Employed 

Ladysmith Conwed Corp. Finishod cabinets 3S 
Ladysmith Croat Lakes Millwork Corp. }allwork, doors, etc. 91 
Ladysmith Peavey Paper Hilla Paper products 100 
Ladysllith Fiberstrong , lne. Molded fiberalass ss 
Ladysmith Balko, Inc. Boat trailers 24 
Lsdysmith Kenneth Mills Handcraft kite 161 
Hawkins Northern Sash & Door Co. Millwork, windows 250 
Clen Flora R & W' Novelty Novelty iteu 20 

2.138 All other manufacturers had lese than 20 employees. As can be 
seen . the ~mployment by manufacturers is concentrated in Ladysmith and 
Ha~kina. Ecploy=ent in neither the county nor Ladysmith is dependent 
upon the fortunes of any single manufacturer. It is apparently some
what dependent upon the demand for fores t products. 

1.139 The asaeased property values in the Tovn of Crane have risen 
dramatically in recent years. This may be the result of inflated prices 
paid by the mining company and may al.ao reflect prices paid by real 
estate speculators acquiring recreational land. 
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2.140 the State makes various types of aid payments to local units of 
government . State payments to the Town of Grant were $304,325, or 
103.90 percent of the amount collected in 1973. The City of Lod,ysmith 
and Rusk County also received mort State aid than State revenue which 
was collected. Cons1derat1ng the state as a whole , 62.~7 percent of 
s tate revenues collected were returned as State aids . The Rusk County 
coacunities b~efit disproportionately from State aid paycente. 

Aesthetic OuolitY 

2.141 The Flambeau River remains an toportant aeethet ic resource in 
s pite of the recent lowerin.g of it& level by the removal of the Port 
Arthur Dam. The "new" land exposed has aome chat'tl'l even in ita earliest 
s tagea of tree succeaaion. West of State Highway 27, Meadowbrook 
Creek flows through a stand of mature con ifers which possesses excep
tional beauty. There are no areas possessing unique open space 
qualities pr·eaent on the Fl41Cbe.au holdinaa or the nearby Lande. 
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3.000 RELATIONSHIP OP THE PROPOSED PROJECT TO LAND USB PLANS 

3.001 At present, the Flambeau holdings are zoned as follows : 

Agricultural 
Industr141 
Residential 
Resource Conservation 
Forestry 
Commercial 

Acrease 

1,930 
221 
171 
160 
116 
_1 

2,603 

Percent of Total 

74 .1 
8.5 
6.6 
6.2 
4.5 
0.2 

100.1 

3.002 The Agricultural use is mostly dairy pasture grazing on tame 
hay with some corn and oats being raised occaaionally. The area zoned 
Asricultural includes forest and brvahland and abandoned fields. 

3.003 The lands zone.d Industrial are those on which gravel mining 
formerly took place as well as the earliest purchases by Flambeau 
for which zoning requests have already been granted . 

3.004 Structures on the Residential acreage are used as follows: 

6 daJ.ry farms 
5 general far.a 

31 year-around household units 
1 Township hall 

3.005 The Resource Conservation zoned land is lowland forest and wet
lands. The area zoned Forestry ~s presently woodlands allowad to progrees 
without managed cutting. The aingle Commercial area ia a trailer eales 
outlet. 

3.006 Flambeau would need to have approxim&tely 1,100 acres of their 
holdings rezoned to Industrial by Rush County and the Town of Crant. 
The land use c.ategories requiring rezoning are: 

Agricultural 915 acres 
Residential 13S acres 
Forestry 45 acres 
Comercial 5 acres 

1100 acres 

3.007 At the pres ent time, it does not appear thnt it would be necessary 
to rezone any land currently zoned Resource Conservation . 

3.008 During ope.rations, the remaining acreage would bo. m.anased as 
shoVft in exhibit 39. 
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3. 009 The Land use plan upon th~ cess~tion of mining has not been 
fully d&vcloped. The open pit would become o lake and the waste 
containment area would be revegetatcd . The ultimate use and owner
s hip plans for the property arc noc known at this time. In a letter 
to the DNR dated November 1~,1975, Flambeau ~de t he following stat ement: 

''Flambeau Mining Corporation believes thAt it would be 
inappropr iate to prematurely COQmit future corporate management 
to ultimate land usc and site ownership. We have alr eady 
implemented a multiple land uae plan for the 2,750-acre 
alte and have increased the tillable acreage since out purchase. 
This multiple land usc plan would continue in effect for the 
2 ,400 acres not disturbed by the mining operation. It i s 
our goal to husband the land in s uch a way that future management 
vill have several options available to them for consideration 
of final land use and ownership . 

n1crefore we feel that ultimate land usc nnd lake access can 
only be evaluated nearer the end of the life of the mine in 
the economic, zoning and land uae c:U.mat.e of that til::le ." 

The question of ultimate usc and ownership 11 somewhat unique for 
Kennecott management i n that they hnve never abandoned n mine site 
in the past . 

3.010 Of the 1,100 acres that would be rezoned , about 326 acres 
would be directly al tered by the project as shown below . 

Acres 
Hinlng 

Open pit 55 
Gravel (Rusk County pit) 10 
Gravel (new pic, contingen t ) 28 

Plant 3 
Haulage f.aci.lities 

llaul road and pipeline 16 
R<>il siding 12 

Waatc contain.mcnt area 156 
Soil stockpile 36 

TOTAL 326 

3.011 Following the mining operation , approx imately 78 acres could be 
restored to existing land usage while the remaining 248 acres would 
be penaane.ntly altered . Hoat of this l and would be occupi.ed by the 
open pit l ake (55 acres) and the waste containment area (156 acraa) . 

3.012 l t does not now appear th.at rezoning. the necessary project 
l ands to industrial would seriously conflict vith local land use plans. 
Without the proposed project, the lands involved ~~uld probably remain 
i n present usage for scme time. 
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3.013 The area of t~e proposed mine pit is well eituated for industrial. 
commercial, or residential development. Without the proposed project , 
another type of development proposal at some time in the future would pro
bably be able t o h•ve the lands rezoned as needed w~th little difficulty . 

3.014 Establishment of a mine pit at the proposed s ite would negate 
its use for the next 15-25 yeors ~y any other type development . 
Following · that time, the area would probably be well suited for 
industrial usage. 

3.015 Without the proposed project, the area propos ed for waste 
containment would probably atny in ite present lnnd usage indefinitely . 
With the proposed project. ita use would be l imited to Reaource 
Conservation or poseibly Recreational folloving close- down and revegetation. 
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4.000 E~'VIRONMENTAL IW'ACTS OF THE PROPOSED ACTION 

SOCIAL EFFECTS 

Noise Levels 

4.001 The no18e impact of the Flambeau operation on the hospital-nursing 
h<MK and college eomple.xea has been e s timated by utilizing dat.a from 
Kennecott's crushing operation at Bonneville . Utah~ which has a 
product ion rate of 35,000 tons of concentrate per dny. The calculations of 
noise l evels were based on a flat terrain void of vegetation or buildings . 
the noise levels which woul d be expectGd at t he hospital - nursing home 
and college complexes , assuming the only source of noise to be the 
Flambeau crush.ing operation, would be 22 . 0 dBA. If the heavy equipment 
in the open pit vas the sole noise contr ibutor , the levels at 
these sensitive areas would be about 37.5 dBA. These levels are well 
below the present normal background noise level& of S4 dBA near the 
hospital. The. Flambeau operation should make no significant contribution 
to community noise l evels . The adjacent sand and gravel operation 
is the primary ~ource of noise at the present time and would continue 
to be the major contributor vhen ·the aine vas iD operation. 

4.002 Blasting in t he pit would elevate noi se levels somewhat . Air 
blast or overpressure from Fl ambeau blasting activity was est imated t o be 
lees t han one pound per square inch at t he nearest i nhabited building 
(concentrator). 1 . 0 psi 18 approximately 167 dB units of sound 
pressure level. In open air ~here blaeting sound can spr ead out 
spherically in all directions, sound pressure de~reases as distance 
from the source increases. Sound pressure in this condition of apherical 
divergence conforms to the inverse square. law . 

4.003 Open pit blasting noise h~s not been a problem at any of the 
company ' s operating mine1. MOst probably this condition r esults 
from the nature of copper •ineralized aaterial. Unlike the flinty 
and extremely h~rd ho~genoous taconite that requires heavy blasting 
to achi eve fragment ation, copper orca are relatively soft and general ly 
intensively fractured in place . Standard practice in t he nonferrous 
industry involves light blasting that only shakes the ma terial by 
lifting it a few feet and setting it down in place. Very little throw 
or displacement is ever encountered . 

4.004 Proper design of bloating techniques is a principal aethod 
of economic and environmental control. !he variable por~meters include 
hole size, depth and spacing, expl osive weight, l ocation and delay 
detonat ion. All of these are varied and adjusted in practice to 
achieve the required fragmentation in each area of the mine that is 
consistent with desired economic and environmental criteria. lDpact 
noise occurrencts would be of short duration but could be unsettling 
to nea rby residents . 
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Aesth~cic Values 

4.005 During the t.nitial development of the open pic, construction 
of the haul road and buildin&a, there vould be a negative visual impact. 
At present, the areas to be disturbed have no especially unique scenic 
qualities. The massive visual impact of construction would be 
controlled and ameliorated na far as J)OSsible through the vegetation 
management plan which aims to provide tree screening and the re
vegetatins of roadaides, pit edge and other areas as rapidly as 
possible. Once construction is complete, the open pit mine would 
be developed, the reaction to which w·ould depend on the oosthetic 
values of oach visitor. At project close. the open pit is expected 
to be r ehabilitated as a deep water lak~ which may possesa positive 
aesthetic attributea when developed according to the vegetation 
and shoreline management plana. 

4.006 The development of the waste containment area would also 
intrude on the existing landscape~ Lnitially during eonatruetion, 
there would be negative aesthetic im~acts, and also l ater as the dikes 
are extended upward e in 12 1/2 foot lifts. At project close , the 
waste containment area would hove developed i nto o symmetrical flat
topped hill with stepped sidea covered with grasses and shrubs. 

4.007 The scenic value of the Flambeau River should not be compromised 
by this project . Plans to l eave and augment existing tree corridors 
Along the ahoreland should actually enhance the scenic value of thi.s 
aegment of the river . Tree plantings within the shoreland protection 
zone of t·he Flambeau east bank have already been undertaken by the 8CMC 
staff . 

4.008 Two archaeological aurvcys of the proposed project aite have 
found no archaeological sitea. 

Historical and Archaeological Values 

4.009 The proposed project should have no impact upon historical or 
archaeological resources (exhibit 49). 

Recreation 

4.010 The increased population stimulated by employment opportunities 
at the oine would create a sliJht additional deaand for recreational 
facilities. It is not anticipated that this de.and would exceed the 
existing supply of facilities . 
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4.011 The propo1ed =ining venture would have •ini-al impaet on recrea
tion in the fringe areas of the project site. The ~e is a minor amount 
of fishing and aome trapping in the tag alder marsh and throughout the 
project site. Thore is some uplnnd game bird and large ga~e hunting. 
Al though .hunting and trapping would be disconttnued, fishing would . con
tinue to be an allowed form of recreation alont the Flambeau River within 
project lande. 

Transportation 

4. 012 The proposed 5 , 450-foot railroad spur with its lOG-foot right
.. of- way would require alteration of about 12 acres. No unique habitat 

areas or topographic features would be affected. A t ownship rood and 
State Highway 27 would be crossed. 

4.013 County Hi&hway P would not be s1&n1ficantly altered by the haul 
ro&d crossing loeated approximately SOO feet west of the intersection 
of County Highway P and State Highway 27 . To ensure safety and free 
movement , the Flambeau haul age truck traffic on the haul road between 
t he mine and waste containment area would be segregated from public 
traffic on Highway P by means of a " reinforced soil" haul road over-
pass over Highway P constructed at Flambeau expenae and according to specifi
c•tions approved by the county. During its construction, traffic 
on County H~shway P would be slightly inconvenienced for a 
petiod of 2 oonths. An alternate route from State Highway 27 to the 
continuation of Highway P west froM the southwe8t eorner of Seet1on 
20 exist s via a gravel t ownahip road. 

,.014 Other than constr uction of the rail crossing, no alteration 
of State Highway 27 is envia ioned. Traffic on the highway would be 
inconvenienced for a period of approxi=ately two weeks during the 
construction of the crossicg. The crossing vould be cade at a 
right angl e to the centerline of the highway and would be constructed 
at Flambeau expense according to 8pecificat1one approved by the Wisconsin 
Department of Transportation and the Public Service Commission . 
Rail t r affic on the spur line to the concentrator would interrupt 
traffic on the highway during t~o intervals of approximately two minutest 
duration each on every other day throughout the life of the mining 
operation. As far as practicable, rail traffic on the spur would be 
scheduled for hour·s of lov highway traffie density. 

4. 015 Secausc of the proximity of the open pit to State Highway 27 
ond the danger from an occasionol f l ying rock dur:ing bl astin.g, it 
m4Y be necessary to stop traffic for a period of roughl y 5 ~inutes 
during some blasts, depending upon the location of the blast. Blasti.ng 
would take place once per week in the su=:er and at.x tioes per week 
in the winter as presently planned. 
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4.016 The peak time for traffic density increaeos and potential 
safety hac•rds would be during the construction phase of the project . 
There would be 225 peraons reporting to work daily during tho 14 months 
as well ao delivories of construct ion material and equipment. During 
11ine ope-ration, an estimated 30 trips for all company vehicles per 
day would be made on State Highway 27 and ten or fever on County 
Highway P for mine company business. Employee trips would be 
considerably reduced ~8 the arrivals and departures of the 78 
employee$ would be spread over three shifts daily . 

4.017 There is no way to estimate traffic density changes due to 
viaitors to the cine . The parking lot to be provided at the observation 
point on the northeast edge of the pit should reduce potential t~afflc 
hazards caused by persons stopping along Highway 27 to view the 
operation. 

4. 018 Tho existing 34-inch Lakehead Pipeline Company oil line would 
be cross~d by tho Flambeau haul road about one-fourth mile north of County P. 
A liaison relationship between the two co•panies has beeri establi.shed 
to insure that adequate protection of the pipeline would be aasured. 
Details of the crossing of the line ore not available, but it is 
anticipated that construction of. and operation on, the haul road could 
be carr ied out with no impact on tho pipeline . 

Public Health 

4.019 The workers in the =ine and the concentrating plant would be 
subject to accident r~aka inher~nt to the nature of the operation. 
Flambeau woul d employ the most up- to-date safety techniques to minimiZe 
thia risk. 

4.020 The publ i c health in general should not be affected by the 
proposed project. 

Community Cohesion and Growth 

4. 021 The propoaed project is located in a rural area and would have 
no impact upon the community cohesion of Ladysmith. 

4.022 The proposed project aay stimulate ao.e community growth with 
the influx of personnel to work at the mine. However, this should 
not be substantial enough to cause a significant change in the growth 
of Ladysmith (i.e. addition of new schools, cultural facilities, 
recreational facilities. etc). 

Population Dlsplaceceot 

4.023 The proposed project should not cause any involuntary population 
displacem~nt. Some people would move to L4dysmith from other areas 
in the county and the State to take advantage of n~ jobs created 
by the mine (see Employmen t , 4.041-4.046). 
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Controversy 

4.024 n\e propoaed project is very controversial at the local level . 
The controversy at the local level has primarily centered around the 
following pro'a and con's of the proposed project: 

Pro: 

(1) The project would briog a new source of emploY=ent and 
revenue to the Ladysaith area. 

Con : 

(1) The project is of a finite l i fe and when the mining oper
ation is finished i n 11 or 22 years , it may cause an economic 
depression in the area . 

(2) Under the St ate of Wisconsin mineral tax law, the di rect 
benefits to Grant township and Rusk County would be small (see 
pongraph 4. 036) . 

(3) While seepage from the waste containment area would be 
kept to 4 minimum by design t echniques, there 11 no way of 
achieving zero seepage . Thus che potential for groundwater 
contamination would exist for a long time. 

(4) Because Flambeau Mining Corporation would be leaving the 
area after 11 or 22 years and probably diaaolved aa a corporate 
entity , there ia a question as to who is reaponaibla for environ
mental problema such as seepage that may occur after mining 
ceases. 

4.025 As of 15 July 1976 th~ Corps has received 15 l etters in opposition 
t o the project, 1 letter in support of the project, and 2 letters 
requesting e. public hearing be held. A number of the people writing 
letters of oppooition al so requcste& a public heorins . 

4.026 The Corps will hold a public hearing on the proposal in Wdy
smith, Wisconsin. At the present time no date or meeting place has 
yet been established. 

ECONOMIC EFFECTS 

Property Valuea and Tax Revenues 

4. 027 The eecimoted average year ly taxable incoce for the Flaubeau 
project 1a $3,600,000. Based on the Wisconsin corporation income 
tax r ate of 7. 9 percent, the income to the state f roa thia source 
would be $284 , 400 per annum. 
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4. 028 'l'hc estimated average yearly salary of direc t employees on 
the project during the construction period with the estimated average 
yearly salary of service jobs created by the project toaether with 
the estim&ted yearly State personal incoae tax for each of these 
categories is shown in exhibit 40. 

4.029 In 1972, the sales And use tax in the State was approximately 
63 percent of the personal income tax collected. and the alcohol and 
tobacco tax about 18 percent of personal income tax. In Rusk County 
these percentages were 99 percent and 36 percent respectively. Baaed 
on the statewide avcr3ges, which are more conservative than those for 
Rusk County, and based on the anticipated income, sales and use taxes 
during the construction period vould amount to approximately $146,700. 
During the operating per~od, the anticipated sales and use taxes would 
tota l $35,700 annually. Annual excise taxes could total opprox~ately 
$10,200 during this period. 

4 . 030 The method of taxation of both real and personal ta,xes in 
Wisconsin has undergone many changes in the recent past. Although 
these changes are capable of general definition within the framework 
of this document, revenues that might be expected to be generated Dt 
various levels of atate and loc:.al government are eubje:ct to many 
variables including changes in the law itself, local revenue needs, 
and final formation of disbursements troa the county and municipality 
shared tax account. With these constraints in CDind, the following. 
estimates are made : 

Real Eatate and tmprovements : A copper mdn1ng operation is 
considered for purposes of real estate taxation in Wisconsin 
to be manufacturing under Wisconsin StatUtes, Section 70.995 (1). 

The method by which real property used in manufacturing would 
be subjected to taxation by the local government baa recently 
been changed. Under Wisconsin Statutes, Section 70.995, 
the Department of Rev~nu~ is now responsible for determ~ning 
the fair market value of the land and improv~ments ua~d in 
manufacturing. After th1a deteraination has been •ada, the 
DepartCDent would deteraine the local assessment rate and 
certify the manufacturing property to the local assessor 
at the local rate. Thereafter thG local assessor would enter 
the manufacturing property on the rolls and the tax would be 
levied. 

This procedure for Flambeau property in Grant township for 1974 real 
estate taxes ia set forth in exhibit 40. 

4.031 Based on the rates in effect in 1974 and the capital expenditures 
for land and improvements anticipated by FlambeAu, exhibit 41 sets forth 
estimated real estate taxes for the operating phaee of the proposed 
project. It should be noted. however, that thla estimate is subject 
to many variables including fair QSrket valuation, the local assessment 
rate, the mill rate. revenue needs and other sources of revenue of the 
county and township. Therefore, real estate taxes may be quite different 
from those anticipated i f copper minina does in fact occur. 
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4.032 By law, the Depart:J::ent of Revenue'& deteraination of fair 
aarket value for the land ueed in copper mining oay not include the 
volue of the mineral content (Wisconsin Statutes , Section 70.995 
(5)). This value is taxed ns n production tax under Chapter 283 of 
the Laws of 1973, now Wisconsin Statutes, Section 70.87. 

4.033 Production Tax: Chapter 283, Laws of 1973, ~hich be~e 
effective June 16,1974, ~posed a production tax equal to 1.5 percent 
of the fair market value of copper-bearin& ores and concentrates 
mined in Wisconsin. 

,.034 Distribution of this tax under section 70.90 , Wisconsin Statutes, 
would return 1.25 percent to the county, 2.75 percent to the town, 
villaae or city wherein lands frow which the Gdnerala being extracted 
are located, 10 percent to the State general fund and the balance to 
the municipal and county shared tax account. This tax and distribution 
formula is under review by the Mineral Tox~tion Committee of the 
Wieconsin Legislature and nay ba revised. 

4.035 Based on the Wisconsin Statutes as presently written and the 
expected production and valuce, the following mig:.bt be expected: 

PRODUCTION TAX ESTU!AT£S 

Average annual production 
Tons copper 
Ounces gold 
Ounces silver 

11,286 
13,989 

149,297 

Eat~ted market value of production (1974 dollars) 

Copper 

Coldl 
Silver 

($0 .85/pound) 
($0 . 60/pound) 
($150 .00/ounce) 
($4. SO/ ounce) 

TOTAL 

Production tax- 1 . 5% of market 

$19 , 186,000 

2,098,000 
672,000 

$21,956,000 

value $329,000 
Rusk County receives 1 . 25% of tax 4,112 
Grant Township roceives 2. 75% of tax 9,048 
State general fund receives 10% 
of t.ax 

The balance goes to the cunictpal 
and county sharad tax account 

32,900 

282,940 

$13,543,000 
2,098,000 

672 ,000 
$16,313,000 

$245,000 
3,062 
6,738 

24,500 

210 ,700 

I The value of gold has fluctuated over the past year and one-half , 
thus these figures are subject to frequent variation. 
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4.036 The direct ben~flt to Grant Townahip and Rusk County is 
relatively small under thie .cthod of taxation . The greatest benefit 
ot the tax would be to the State's muntcipal count·y shared tax account. 
Tracing the production tax through t~s ac~ount back to Rusk County 
and Grant Township Ls a much i nvolved process , s ubject to many variables , 
and therefore is not presented in this report . 

4.037 However, it might be well to n~te that some of the differences 
between revenues collected by the State in compari.son to disburseaents 
mado to Rusk County and Grant Township would be reduced by the 
production tax, as wel l as the income taxes discussed above and 
miac.cllaneous taxes di.scussed below. 

Personal PropertY Tax 

lbnufacturtns Machinery and Equipment: This category of property 
is now exempt from property taxation, Sect ion 70.11 (27), Wis . 
Stat . , if used excl usively and d~rcct1y by a manufacturer in 
manufacturing tangible personal property . However , if the local 
unit of government would have received revenue& based on property 
now exempt u.nde.r Section 70 . 11 (27) for 1974, the etate would 
make certain payments to the local unit, Se ction 70.996 , Wisconsin 
Statutes . FMC had no mnnufacturing property in Crane Township on 
May 1,1974, and therefore the township would no t receive <1ny 
StOlte aid. 

Manufacturer ' s Materials and Finished Products: By 1978 this 
class of personal property will be exempt fro• taxation, Section 
70 .. 04 (3), Wiscons.in Statutes . However , in 1978 for property 
entered on the tax roll s as of Hay 1,1977 , the Stote will pay to 
the l ocal government unit 100 percent of the tax that would 
o therwise have been paid and a decreasing amount by 10 percent 
each year thereafter until 1988 when no further payments will 
be made. Thua , the amount of revenue that the local unit of 
government 11ight expect to receive would be dependent upon ""'•t 
value is includable on the May 1., 1977 roll. It will also be 
dependent upon whether or not unrefined copper ore would be 
included within this class. 

Assuming both these contingencies are act to the local governmental 
unit 's benefit , Grant Township m~~ht expect the following revenues: 

MANUFACTURER' S MATeRIALS AND FINISHED PRODUCTS TAX 

Ex) ected annual production of copper 
Average weekly inventory on band (once 

weekly ahipme.nts) 
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MANUJ'ACTURER'S MATERIALS AND FINISIIED PRODUCTS TAlC 
(continued) 

EettDated avarage inventory value 
Eotimated mill ra te 1977 (0 .036679) 
Tax for 1978 rcceiv~d from state 
Total payments 1978-1987 fro~ state 

(5.5 times 1978 pa~cnt) 

$422 ,000 

15, 479 

85,135 

$314,000 

11,517 

63 , 344 

Upon cl osins of the m1ne . most of these revenues would be loat and 
Rusk County and the Town of Grant would probably require a 
disproportionately l arge share ot State aid as they do now. 

Publ ic: Facilities And Services 

4.038 'l'here would not be a aignificont impact on local municipal 
fac:ilit i .es . The achool system is adequate to handle the anticipated 
enrollment increase of 45 to 70 pupils . No aunicipal services such 
as sewer, water, solid waste disposal or lav enforceoent would be 
requir ed from the city of Ladysmith for the mine operation i tself. 
However, the anticipated population i ncrease i n Ladysmith would require 
these services. The mining operation itself could make use of the 
contract solid waste di sposal service provided by the Town of Crant 
or solid waste could be disposed of under private contract between 
the company and a hauler. Law enforcement could be provided by the 
Rusk County Sheriff ' s Department. The Sheriff ' s Department is smoll, 
but being headquartered in Ladysmith , personnel would be nearby for 
law enforcement eervice. 

4.039 The telephone. system has sufficient capacity to mee t the 
anticipated needs of the mining company . 

4. 040 The total electrical power draw would be about 1.5 .agawatta 
during regular operation and a maximulll s tartup draw of 2.0 megawatta . 
The monthly electric power consumption is projected to be 1,064,000 
kilowatt hours. Such l evels could be provided without atr~ss on the 
capac:itiea of 6i8tin.g generating and distri.bution facilities . 

Employment nnd Business Activity 

4.041 A relatively small increas~ i.n population would be expected to 
result fro• emplO)'DCDt furnished by the project . The e.stiaated 
number of empl oyees required for construction and operation is aiven 
in exhibit 42 . 

4.042 A maximum population increas~ to the county of about 351 is 
estimated during the peak o! tbe construction period which falls to 
127 during the subsequent years of operation . This peak would only 
prevail fo r two or three months , and during this period, the population 
of the coun ty wou ld still bo s lightly below t ho 1960 level. During 
this period, the local joba ava~lablc directly on the proj~ct would 
average 120 per month . Service jobs cr~ated as a result of thi s 
sttmulus to the ~conomy are estimated at an average of 34 per month 
during this construction activity. Following construction and during 

65 



the subsequent 11 years of operation, the direct ecployaent at the 
project ia es timated at 78; 22 service jobs are also esti•atcd as a 
result of the operation of the mine . Moet of this increase, i ncluding 
the construction crew, wouLd probably come from the State of Wisconsin, 
10 the effect of the Flambeau project on the population of the state 
should be negligible . The population increase for several months 
during tho construction period would be as high as 2. 5 percent which 
would still not incr·cose the population of the county for these few 
months to the 1960 level . During the operating period, the increase 
in population as a result of the project would be only 0.9 percent, 
and the population of the county as a resul t of the project would be 
woll below the 1960 level . 

4.043 The county presently has a fair existing empl oyment base in 
agricultural and aanufacturin& activities. With the exception of the 
construction period, the project would not be the largest indus trial 
employer i n the county as four other mnnufacturing employers presently 
hove !!lOre people on t heir payrolls than is intendc.d for the Flambeau 
project . The overall quantltativ~ effect on the p~rcentage of unem
ployment would be difficult to detenoine. Soae jobs on the Flambeau 
project would be filled by those presently employed in marainal joba, 
and some of these marginal jobs would probably not be continued when 
vacated. Som~ now listed as agricul tural labor may become employees of 
the minin& operation an.d still continue their agricultural endeavora 
to soae exte.nt . The e.ffeet on eaployment in Loldyaaith is D()re difficult 
to predict. Evidently the employment situation tn Ladysmith proper 
is much bettei than that fo~ the county at large because of the several 
large employers in the community. In any case, the addition of a sub
stantial basic industry to a saal .l county having a high unemployment 
percentage would reeult in an tmproveeent of the uneopl oyment problea. 

4.044 When the mine closes, o s ubstantial number of employees would 
be adversely affect,ed . Some job skills, such as heavy equipment operation, 
construction trades, stenography, cheaistry, and accounting, .ay enable 
the employees to find other employment in the area . rne co=pany also 
has a policy of attempting to place employees in other operating 
divisions or with other mining companies. A shortage of persons trained 
in mining skill makes it desirable for the company to retain skilled 
persons in the oinin& industry. 

4.045 Twenty- eight salar i ed employees would have been brought into the 
area at the beginning of minin.g and moat would probabl y choose t o leave 
the area at shutdown. However, some locall y hired hourly WAge earnera 
~Y not be able to obtain jobs local~y nor be villing to relocate and 
moy become a burden to local units of government. 

4.046 There is no surplus housing in Ln.dysmith. This situation would 
result in aoae workera eomauting from outside che county. Others would 
probably be housed in mobile hoaes near Ladysmith. Tbis would have a 
temporary land use impact , as parks would develop to accommodate thia 
demand. Sewer and water service may have to be provided by the City 
of Ladysmith. Even if 75 percent of all operating employees moved to 
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Ladysmith, the population would increase only 2. 6 percent . No new 
cocmunity would have to be built. 

4. 047 the local economy of Rusk County would be affected primarily 
by payroll expenditur es . During the construction phase , the 
annual p3yroll would average $1,900 , 000 . An add itional $200,000 
would be spent locally for goods and services during this period. 
TI1ese $2 . 1 million would cotttinue to circulttte it\ t he local economy 
and produce indirect secondary benefits which cannot be quantified. 

4.048 The annual direct local economic impact during the operating 
period would be $1 ,220,000 consisting of $1,020,000 in wages and $200,000 
in local purchaaea of goods and services . Similarily , thla money would 
circulate in the local economy and would stiaulatc secondary economic 
benefits . 

Displacement of Farms 

4.049 Flambeau'• land purchases included 6 dairy and S general farms . 
The farmers have moved and the cropland i s currently being rented to 
neighboring farmers . The farm buildings on the 11 farmsteads have 
been or are in the proceas of being moved or razed. 

~.050 The project would utilize 200 acres of cropland . Following the 
mining operation, about 4S acres could conceivably be returned to 
crop production. The 155 acres in the va1tc oont4i~nt and open pit 
would be lost to agricultural usage. 

Regional and National Growth 

4.051 Moat econo•ic growth from the project would be local in nature. 
Seven of the counties surrounding Rusk County that ore within 
commuting distance of Ladysmith arc qualified as depressed areas by 
the Economic Development Admini stration. Barron, Chippewa, Dunn, 
Taylor and Washburn Counties, all within com=uting distance of the proposed 
project, are qualified under Section 8 of the Title IV redevelopment areas. 
Price and Rusk Counties nrc quali fied under Sections 7 and 8 of Title IV 
and Sawyer County is qualified under Section 1 as an economic development 
area. The Rusk County e.ploysent office has confirmed t hat there is euf
ficient unemployed s killed and semi-skilled labor available in the eight
county commuting area t o fill all available jobs with Flambeau with o mini
mum of training. 

4.052 Moat of tha construction contracting firms would probably come 
from the Duluth-Superior, &au Claire . and Twin Cities areas. 

4.053 These fir.. usually have a ateady vork force in the skilled posi
tions such as heavy equipaent operators, sheet metal workera, electri
cians , etc . Thus some of the monies s pent for construction woul d be 
funneled back to these regional centers of tr~de. 
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4.0S4 Since Wisconsin is a major manufacturing center of minis g 
equipment, some of the $11. 2 to $14 . 2 million dollar expenditure for 
the plant, machinery , ~nd equipment would probabl y be mode in the 
State. 

4. 0}5 On the national sca~e, the prLmary benefit would be derived 
from the annual production o! copper. The 11,000 tons of copper 
produced j>er year would be a . 65 percent i nc rease over the United 
States ' 1973 domoatic production. 

NATURAL RESOURCE BPfECTS 

ecology 

4.056 A direct nod irreversible impact of the mining operation would 
be the depletion of most of the kno~~ mineral resources contained 
within the project area. 

4.0S7 All economically recoverable copper would be extracted from th~ 
ore body . Yet-to-be-determined characteristics of the deposit itself, 
and f uture technology and economics would determine the ultimate 
extraction. Because the mineralization bordering the or(! body is so 
l ow in grade And l~ited in quantity . the possibility is small that 
future advances 1n technology and economics would perm1t later 
extraction of thie material. Assuming that the undersround phase of 
mining is completed, the known usable copper resources of the projeet 
aren would be totally exhausted by the mining operation . 

4.058 Other commodities of potential worth contained in the ore 
deposit sre gold, silver, zinc and pyrite. At least 60 percent of the 
gold and silver contained in the ore would be re~overed in the processing 
of the copper concentrates . The feasibility of adding a flotation 
circuit in the mill to produce zinc-bearing sphalerite concentrate 
would b~ evaluated before mining reaches the deep-lying mineralization 
which contains potentially recoverable amounts of zinc. The pyrite
bearing tailings to be produced as an unavoidable by-product from the 
•illing of the copper ore constitute a potential sulfur and iron 
resource which would not otherwise be available . Although a oarket 
for this material is being sought , none is known at this time . 

4.059 Well sorted gravel of sufficient quali ty to be considered a 
mineral resource is present only in the glacial outw~ah deposits locAted 
west and north of the ore body . A small amount of thts ~terial 
would be r emoved in the excavation of the open pit . If underground 
mining of the lower portion of the ore body is undert4ken, approximately 
1.2 million cubic yards of gravel would be used as backfill in the 
scopes . this material would be obtained from the former Rusk County 
gravel pit located 2,000 feet north of the mine . Although Rusk County 
contains ample gravel reserves, the extraction of this amount of usable 
gravel would constitute a reduction of the total gravel resource . 
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4.060 The presence of an active •ining organization in Crant Town-
ship would create an intanalble and potential impact by fostering aineral 
exploration and thereby increasing the l ikelihood that additional mineral 
resources mi gh t be discovered, either on the project site or elsewhere 
in t he region. It has been establlshed by exploration drilling and 
geophysical surveys that the project site cont•ins no 1hallow aineral
ization othe·r than the known ore body that could be mined by open 
pit methods . The proposed s urface tnc1lit1cs would not render any 
presently-unknown ore bodies unminable . 

TopographY 

4.061 There would be four impacts on the landscape : t'-''0 excavated pits, 
a low flattopped hill and 1.\ road bed. 

4.062 The open pit as proposed would occupy SS acres and would be 
approximatel y 285 feet deep at its deepest point . This major geo
morphological impact woul d exist during the final months of operating 
the open pit or for eleven more years should it be decided to continue 
vith underground ~oJng beneath the open pit. At the cessation of 
mining th~ open pit ~ould be filled with water and the walls above 
the water leve-l would be contoured to slope approximately fifteen 
degrees towar d thB lakeshore . TI1us, the final impact on t he landscape 
would be an artificial lake covering approximately 50 acres set 
within a 10 to 50-foot deep basin. 

4.063 The waste con tainment 0:rea would present a f lat-topped hill 
occuping 156 acrea. Depending upon contingencies rela ted t6 th~ sol~ 
of pyrite tailings and the economic advisability of underground mining 
at the end of the open pit alning , the waste containment hill vould 
average 57 feet high with a top surface of approximately 96 acree • 

.4 .064 The reoaina of the haul road bed would persist as a l ow, rid,ge
like hill in some areas . Cuts , embankments and the r1.&ht-of-".J3Y through 
wooded areas would be visible. The most significant geomorphological 
feature on the p~oject site, the steep river banks located on the 
outside meander banks of t he Flambeau, would not be phye1cally dis
turb~d by the mining operations . 

4 .065 Should it prove economically feasib le to extend the aining 
operation a second el even years via underground mining, there would 
be additional excavation within the no~abandoned Rusk County gravel 
pit and possible expansion of this pit by as much as 30 acres. The 
rehabilitated gravel pit would for. 4 gently-sloped basin some 20 
feet deep. 

Soils 

4. 066 Large quantities of soils would be ooved, aanipul•ted , stored 
a nd reused during the life of the proposed operation . Erosion would 
be controlled by fertilizing and vegeta ting expo8ed soil& and s lopes . 
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,.067 An unavoidable impact of the ~1nipulation of soils would be 
the upset of flora and fauna resident$ on the soil surfaces and in 
the organism-modified humus layers . Theae organisms and soil profiles 
would be aostly lost. Co::~pany tests have indicated that aubsoils (parent 
materials) can support the growth of seed mixtures if there is use 
of recommended fertilization and liming. Most of the soils to be moved 
and reused arc acidic in nature. As they would be reused, the pH 
t.:ould be adjusted to 6.5 to 7.0 with lime st.abilizing vegetation. 

4.068 Much soil would be covered through emplacement of buildings, 
construct ion of the haul road and construction of the waste conata1nmcnt 
area . Approximately 176 acres of soils would be permanently covered 
with these structures; about three acres would be covered under the 
plant site to be r ehabilitated later When buildings are ra.oved and 
roadways restored. Presently these soils support mostly pasture 
ond old field, and lesser amounts of mixed forests. 

4.069 The quantities of soila lost to erosion are difficult to predict. 
The majority of soils to be aanipulated are dense silty sands and clays, 
and arc highly impermeabl e and water retentive after saturation. Silty 
sands are subject to rapid erosion. 

Air Quality 

4.070 The two principal sources of potential fugitive dust would be 
the crushin.g and grinding operations of the concentrator nnd the 
blasting operation in the pit. The threshold limit values fof 
industrial air quality as established by the Mining Enforcement Safety 
Administration in 1974 are as follows: 

1. 

z. 
Silica du$t 

10/cg/ml ~ the percent of reapirable quartz +2 
Total dus~, respirable and nonrespirable 

30 og/m ~ the percent quartz +3 

Oust colle.ction equipment for the crushing section of the concentrator 
must oeet these federal safety ataodards. 

4.071 Blasting would take place approximately once a week during the 
summer and somewhat more frequently during the winter . Fugitive duet 
generated by blasting would dissipate into the atmosphere. There is 
no practical method for capturing this dust . 

4. 072 The other source of potential air quality contam1n~t1on would 
be the h~oting system for the plant and associated buildings . If 
No . Z fuel oil is burned, 7.5 to 12.4 pounds of sulfur dioxide (S02) 
vould be ealtted per day. lf coal is used , 54., pounds per day 
S0

2 
would be emitted. 

4.073 Leas significnnt sources of air pollution would include emissions 
from hauling trucks and dust generation along the haul road. 
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4.074 These ;;air contaminants would be dispersed over the surrounding 
area by the wiod . Tne general prevailing wi.nd dir ect ions arc from north
vest t·O southwest . Wind data from April through October indicate 
that south and southwest winds occur 35 percent of the tl•e . Winds 
from theae directions would dtsperae polluumts toward the Ladynith 
area vhlch ia less than one mile to the northeast. The cloeeat sensitive 
receptors are Mt . Scnario Colle.se, the Rusk County Hospital and Nursing 
Rome, and a low density residentia l area near Highway 27 just south 
of the Plnmbcau River . Winds from directions other than south and 
southwest would disperse pollutnnts over agricultural and forested 
areas pr imarily. It is believed that the impact of the operation on 
air quali ty would not be significant . 

Hydrology 

4. 075 The planned mining operation would cause no detectable changes 
in the flow and water levels of the Flaabeau River . The planned 
withdraval of 10 • ,illioo sallons of river vate,r during a 14-day period 
at the beginning of operations would t~ke place at a rate of 492 gpa~ 
which is 1.1 cubic f eet per second (cfa) . This is insignificant wen 
compared with the aver age river discharge of 1 , 776 cfs at the U.S.C.S. 
gauging station below the Thornapplo power plant . The proboblo with
drawal of up to 1.77 billion gallons of Flambeau River water would 
occur at an estima ted rate of 5,950 gpm or 13.3 c f s . This ia 0.7 per
cent of the average r iver discharse nt the Thornapple plant, and 1.8 
percent of t he 734 cfs calcula ted as the f low exceeded 95 percent 
of th(!: time. 

4. 076 Surface flow through intermittent tributary stream A (exhibit 
20) would not be affected by the open pit as it originates in and dis
charges from a aioute watershed to the northwest of the pit . Facilities 
such as the pi pel ine to the settlement basins in t he gravel pit would 
not obstruct or contaminate the natural flow. Intermittent tributary 
stream B would be largely eliminated aincc its watershed is mostly 
within the perimeter of the planned open pit . 

4.077 No alteration i n t he flow of tributary s tream C woul d be created 
except br iefly during construction of the haul road as the culvert 
is ins tallod. 

4.078 The f low of tributary stream D would be altered and diverted 
approxt.atcly 90 feet south of the cx 1st~ng natural channel upon 
co•pletion of construction of the reinforced concrete culvert . 

4. 079 Tributary Stream E which crosses the proposed waste cont~inment 
area would be diverted a round the southeast section of the dike . 
Basically, the rerouting would substitute a channelized portion of 
thi s stream for a par t t hat was channelized by previous owners . It has 
been determined by t he ONR to be non-navigable . The rerouting of this 
s tream would not influence water levels i n the adjacent wetlands as 
all of the we tland basi ns i n Sections 20 and 21 are interconnected. 
Flows i n stream F woul d not be i-nfluenced by the waste containment 
facility. After the cessation of mining, the revegetated surface 



of the waste containment ar ea would be s loped inwnrd at o gr ade of 
0. 5 percent towards the center of the area . ~unoff would thus be 
collected and exited fro• the ar~a via a concrete-l ined open ditch 
through a shallow concrete- l ined notch in the south dike. Diverted 
waters would join the natural flow through the wetland on the 
southeast end of the waste contain=ent area . 

4 . 080 Stream G would lose 156 acres from its wace~:rshed due to the 
construction of the waste contaln~nt facility . SoQe surface water 
flow would be generated by the facility . Computer simulati ons of 
seepage loas through and beneath the dike, under Q 50- foot fluid mass 
head and vith no allowance aade for reductions in permeability due 
to the ac:euruulation of slimes o.nd chem.ic.al precipitate-S , indicate that 
0. 57 gallons per day per l inear foot of dike would escape to the 
surface outside the toe of the dike after a period of approximately 
9.4 years. Thus, the •ax~uo total above-ground seepage around the 
full per imeter of the waste containment area is estimated to be 
4 . 6 spa:a aft.o.r t he 9. 4- flow propagation ti.Cie . 

Groundwater 

4. 081 Excavation of the proposed open pit would have a pronounced 
local effect on the gr oundwater gradient and f l owpo.ths adj acent to the 
pit. Tile present flow of groundwaters across the mine area would be 
intercepted by the pit . Noraal recharge of aquifer·s in the glacial 
outwash deposits immediately northwest of the pit would be altered, 
and the glacial tills to the sout hwest , sou th and southeast of t he 
pit would be partly devatered. 

4.082 Exhibit 43 indicates the expected mnximum and minimum extent of 
the cone of groundwater depression around the pit. Aquifer recharge 
outside t he cone of Jepressian northwest of the pit is expected to 
conti nue at the present rates. The low and ver y irregular permeability 
character istics of the glacial tills and the heterogeneity of the till
outwnah contact zone northwest of the pit would result in a decidedly 
asymmetric cone of deprassion. The lateral extent of thG drawdown 
cone would be mostly controlled by the permeability charac teristics 
of the gl.acial deposits and is estiuted to vary froo a 11inimu. of 
50 feet at the southwest end or the pit to a maxiruum of 500 feet in 
the heterogeneous soil s northwest of the pit. 

4. 083 Many of the t rees within the drawdown cone northwest of the pit 
are speci es that prefer moist soils, i.e . , black nah and hemlock. Soil 
CIOisture levels and tree survival would be monitored during the oper·
ati on because theso treea would be of value to Flambeau in the post•ining 
development of the pit into a recreational lake . Some irrigation of 
these t rees &:aay be needt'!d duri.ng the life of the operation. 

4.084 Because all proper ty withi n the cone of groundwatar drawdown 
around the pit would be owned by FMC, no privat e water wells would 
be affected (exhibit 42), Excavat ion of the pit vould, however, inter
cept the water suppl y to the two seeps located northwest of the pit 
with the re1ult that flow f rom these seeps would bo drastically reduced 
or would ceoae entirely. Preservation of the water-dependent vegetation 
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at these si~e• vould be maintaLned through irrigation as required. 

4.085 An additional water quality monitoring site would be established 
due west of the gravel pit to determine if discharge to the gravel 
pit has an effect on the quality of the Flambeau River. Similarily 
two domestic wells owned by the company betw~cn the gravel pit and 
the river would be included in the water quality monitoring program. 

4. 086 The diversion of stream E to the south, around the southeast 
corner of th~ waste containment facility would have little effect on 
groundwater supply outside the facility. The rerouted flow of stream 
E when added to the area surroutlding the .southeast corner of the 
facili ty •-ould be taken up by the adjacent wetlands into which the 
stream presently discharges . 

4.087 Creation of the waste containment area and th& imposition of 
the resulting fluid mass head on the underlying area would produce an 
i ncrement of recharge to the grouodwa tcrs in the wll8tC containment 
area. Permeabilities and expected vertical travel times through varying 
depths of aoil (which have been somewhat arbitrarily defined) are shown 
in exhibit 44. The travel tices listed are not absolute statements 
of travel times for a particle of water to pass beyond the confines of 
the impoundment dikes . These travel times are indiciltions of a part 
ot the total travel ti.me. Additional time would be experi enced when 
the water either would travel downward farther or aa it would travel 
horitontal as part of the groundwater flow. 

4.088 The rate of seepase through the ~ntire dik@, around its full 
perimeter , is estimated to be approximately 6 gpm under a 5o-foot 
fluid mass head. Only 1 gpm of this f low would remain in t he ground
water system, however . as approximately S gt)r.:t of that total flow would 
escape to the surface outaide the toe of the dike. '£'he rate of aeepage 
through the floor of the waste containcent area is eattmated to be 
19 gpm under a fluid mass head of SO feet•which would not be reached 
until the final year of underground mining. No allowance was made 
in the estimate for the sealing effect which could be produced by the 
accumulation of slimes and precipitates wit hin the tailings. Thua 
the i ncrement of recharge to the groundwater system resulting from the 
creation of the wasce cont.ainmcnt are.:~ would be 20 gpm at maximum. 
Seapage vould either continue at a reduced rate or cease entirely 
after the cessation of the operation since the reclamation plan calls 
for removal of excess tailings water and covering the waste containment 
area to prevent recharge from runoff . 

Wa ter Quality 

4.089 Seepage from the waate containaent area ~~uld constitute the 
major potenti4l source of contamination of ~ater. Seepage would be 
released in three ways: 1) through the dike to the surface at a rate 
of five gallons per minute (gpm); 2) under the dike to the groundwater 
at a rate of 1 gpm; and 3) through the bottom of the waste containment 
area at a rat.e of 19 gpm. These estimated seepage rates through the 
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dike ~~uld occur after 18. 6 years due to the relative impc~cabi~ity 
of the compacted dike construction , cloy core design and low 
permeability natural base soils . lt 18 expected tha t seepage would 
occur sooner through the bottom of the waste area but would still 
hove to travel beneath the dike, taking 9.4 years. The$e seepage rates 
are predicted without con~iderlng the effect of slime sealing or loss 
of permeability duo to consolidation of the base soils from the 
... ·eight of the waste containment area lllOterials . The effect of these 
two factors could •tnimiz.e the flow of seepage. 

4.090 Initial l y the tailings would be very alkaline due to the addition 
of lime in the concentrator circuit . However, this cond ition would 
be reversed by oxidation of the pyrite in the top layers of the 
tailings. The chemistry in the tailinas basin would probably be aa 
follows : 

1) 

2) 

3) 

++ • + 2Fc5 2 + 7 02 + 21120 • 2Fe + 450
4 

+ 411 

++ + ...... 4Fc + 02 + 411 ~ 4Fc + 2 HzO 

Fe+++ + 311
2
0 • Fe(OH) 

3 
+ 31r> 

4) FeS
2 

+ 14Fe+++ + 81120 • 1> Fe+++ 250~ + 1611+ 

The oxidation of the sulfide of the pyrite to sulfate (1) releases 
dissolved fer rous iron and hydr·ogen iona (acidity) into the water. 
Subsequently . the dissolved ferrous iron undergoes oxygenation to ferric 
iron (2) which then hydrolyzes to form insoluble ferric hydroxide (3), 
and ge.nerates more acidity . Ferric iron can also be reduced by pyrite 
itself, as in (4) . ~here sulfide is ag41n oxidized and acidity is 
released along with additional f~rrous iron which may re- enter the 
reaction cycle via equation (2) . Titerefore, once the process has 
been started by the oxidation of pyrite, li ttle additional oxygen 
is required to sustain the acid generating reactions. The dissolution 
of 1 mole of iron pyrite leeds ultimately to the r~lease of 4 
equivalents of acid ity . 

4. 091 Some of the acidity could be 1lOutralized by reaction with other 
•1nerals in the waste rock such as kaolinite : 

Al2 S12 o5 
(0114) + 611+ + 3SOi; • Alz (S04) 3 + 25102 + 51120 

kaolinite amorphous aUicia 

and ~esidual l ime: 

Caco
3 

+ 2W + so;; • CaS04 + co2 + H20 

lime. 
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The re1ulting solution which would escape froa the waste containment 
facility would be a mixture of ferrous and mGgnesium sulfates 4nd 
calcium sulfates, limited by the solubility of gypsum, with some free 
sulfuric acid and aluminum sulfat e . 

4. 092 The initial rate of acid generation vith~n the va&te containment 
facility would be primarily controlled by the diffusion of oxysen into 
the tailings. Due to ~eathcr fluctuations the oxygen flux would 
vary widely an~ would he expected to range from 2.0xlO-ll to l.Ox 
to-8 g 02 I em /aec. during the spring, summer and fall seasons 
if the tailings eurface vcre left untreated. this oxygen flux range 
corresponds to on acid generation rate of from 0. 1 to 64 lb ~S sulfuric 
acid/acre/day. The most likely average oxygen flux of lxlO- g/cm2 
sec. corresponds to an acid generation rate of 0.75 lb ./acre/day , or 
a total of approx~tely 100 lb per day. 

4.093 The company proposes designs to prevent acid generation but 
plans to treat acid seepasc, should it occur, through recovery wells 
and surface treatment, lime injection wells or surface interceptor 
ditchee . 

4.094 The rate of acid generation would be reduced by treatment of che 
upper surface of the tailings upon the cessation of mining . The 
presence of liote-based chomicals (pll 10- 11) directly within the 
uppet1DOet t.ailtnsa layer from catlin.& slurry would paa•ivate the pyrite 
mineral surfaces and would also neutralize acid forced in the aerobic 
zone. The installation of a sealant, such as bentonitic clay and 2 
to 3 feet of l ow permeability soil on top of th~ tailings surface, would 
reduce the oxygen f lux and thereby tnhibit initial oxidation of the 
pyrite. The total effectiveness of such a ae4sure cannot be quantified 
at thie time. Experimental studies of the actual tailings materials 
in situ would be required to develop the quantitative information 
needed to establish an effective set of treatment procedures . 

4.095 Monitor wells to detect seepage and obtain samples for analysis 
and study have been installed and additional wells are planned to provide 
warning of ~ny deterioration of groundwater qualit y. Specific effluent 
quality atandarda have not yet been developed. However, i t ia likely 
that pH, octal concentrations and aul.fate$ would be monitored. Corrective 
action could be required if these parameters violated USPHS drinking 
water quality standards or varied significantly from ambient l evels . 

4.096 Surface water would have to be sampled to monitor the quality 
of vate.r reach.tna the peat area, strc.aa G, and ultiaately the Flambeau 
lUver. Surface seepage would flow to the southwest frOID the wa•te 
containment area . Seepage would encounter a large area of peat type 
so~ls. The peat is acidic, as indicated by the presence of blueberry 
plants. Surface water samples in the peat area have had a pH of 
5.5 to 6. If the seepage 1a acidic, neutralization would not t.ake place 
as it flovs through the peat area. How~ver, the peat may tend to 
absorb some trace metals which would have bean freed by the acidic 
seepage. 
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4.097 Expert•entation showed that peat is capable of adaorbing heavy 
metal ions and alcohol, cresols, and dithiophoephate . Peat does have a 
finite adsorbtive capacity which indicates th3t in time all available 
adsorptive space would be occupied and a flow through of metal ions 
would occur. ln addition, metal io~s are known to compote for available 
adsorption apace . This presents th~ possibility that ions which were 
initially held by the peat could be displaced by more competitive ions 
and would be moved down gradient to the next available apace . Ult~tely 

this process would lead to contaminAtion of tho entire peat area 
and f low-through of metal ions would occur and contaminate ground or 
surface watera. Depending on the concentration of heavy cetals in the 
seepage, plant tox~city aay occur. Evidence suggests that woody 
species are more sensitive to oetal toxicity than such plant forms 
a a mosses and lie: hens (Fraser , D.C., 1961). The. time required for 
absorbtive satura t ion c:nnnot be estimated from available data . 

4.098 After flowing through about l 1/2 mile• of peat, the surface 
seepage (~ gpm) would become part o£ the flov of stream C which flows 
for about 1 mile before entering tha Flambeau River . 

~.099 In time, stream C could be nclversely affected by low pH levels 
and elevated ceta1 concentrations. 

4.100 The 6 gpm (0.13 cfs) of surface seepage would be significantly 
diluted by the Flambeau River . Tho dilution factor at low flow 
(exceeded 95 percent of the time) would be over 55 ,000 and at mean 
flow would be over 135,000. These high dilution factors would assure 
that the Flambeau River would not be adversely affected by surface 
seepage from the waste containment a.rea. 

~.101 The discharge of 135 million gal lons of treated waste process 
water from the waste containment area to the Flambeau River is expected 
to be able to meet current water quality standards (see Alternative• 
S~ction) . Although there may be some degradation of water quality for 
a short time, this impact should not be significant . 

~.102 Impacts on water quality in tributary atrcam A would be limit~d 
to a minor a.mount of siltation for a short time during the construction 
period while a pipelin~ crossing is installed. Ioten:tittent tribut.ary 
ltteao B would be largely eliminated since ita watershed is mostly 
within the perimeter of the planned open pit. the r~ining course 
of this stream be tween the pit perimeter and the river would not be 
dieturbed. It would drain no waters f rom within the pit ainc:c these 
wuld be dire.cted. int.o the 1,085 level collection system. 

4.103 Impacts on water quality in tributary streams C and 0 would also 
bel limited to minor amounts of siltation durin.g the construction of the 
waste haul road while culverts are installed. Any unplanned leakage 
from the tailings or water reclaim pipelines would not enter streams 
C and D, and c.atc:.luaent basins would be provided on either aide of 
both streams to contain any leaking fro~ the pipelines. 
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4.104 Minor amounts of ailtation would occur during che construction 
period while stream £ t a rechanneled around the southeast section of 
the waate eontain=ent area. Temporary settling ponds ~~uld be constructed 
to control this siltation. Soce siltation would occur periodically 
throuahout the life of the open pit operation as the waste containment 
dikes are constructed. This would be controll~d by temporary settling 
basins ond by vegetation of the lower, already completed, portions of 
the dikes . Any siltation escaping would quickly settle out in th~ 
sluggish waters of the adjaccttt wetland. 

Vegetation 

4.105 An escioation of the acreage of vesetative types which vould be 
a.ltered or lost due co mine construction is given in exhibit 45. The 
boa. river basin, and wooded swamp communities vould be unaffected by 
construction. Less than 10 percent of the mixed deciduous-coniferous 
lowland and the shrub swamp would be altered. The meadow and old 
field would experience on acreage reduction of 10 to 15 percent. If 
surface seepage from the waste containment area is acidic and contains 
heavy metal ions, some destruction of the bog, ~vodcd swamp. meadow, 
and aixed deciduous-coniferous lowland forest communities down gradient 
of the waste containment area could occur. Major losses of producing 
aaricultural fields and aixed deciduous-coniferous upland forest would 
result from construction. Reforestation and maintenance of the re
maining producing agricultural land would partially mitigate these 
losses . 

4.106 Approximately 20 acres of Type II scdnc mcodow and Typo VI shrub 
swamp would be destroyed and lost from the nQtion's wetlands inventory. 

Wildlife 

4 .107 The disruption of over 300 acres would displace and ultt.&tely 
destroy many mouse-size mammals . This would eliminate the food supply 
of their predators, and it is reasonable to assume that the presence 
of such mammals as weosol, mink and fox within the project site would 
be reduced . Disturbance of areas of climax forest would eliminate 
much of the on- site habitat for squirrel-like mammals . These animals 
would be dislocated and ultimately destroyed. Similarly, competition 
for the reduced range would eliminate some larger maiDIDi1ls. Those 
aniaala remaining would be soto~ewhat restric ted in their movements by 
barriers such as the open pit, haul road, and waste containment area . 
The •1ne site and waste orca would reduce opportunities for east-west 
movement. The haul road would be partially restrictive· since animals 
would cross it, but there would be some road kill . Local migration 
routes may tend to be reoriented to a mote north-south pattetn. 

4.108 The destruction or alteration of habitat would result in the 
loaa of some birds. With one exception, neither the habitat types nor 
speciee present are unique to this area (lee paragraphs 2.523 and 4.111) . 
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4.109 The numbers of reptiles and ~phibians wo~ld alao be reducad due 
to habitat loss . t he major area of concern is the poasible l e•ching of 
soluble sal t s from the wasco containment ar~a and associa t ed variations 
of the pH. The permeable-skinned amphibians such as frogs and saln
m&nders would not be able to tol erate thcac habit8t alterations . For 
example, the aquatic shoval-nosed salamander has been found incapable 
of surviving in stream watera with a pH in the ranse of 4.5 to 4. 9 
(Huckabee et al, 1975) . The rDOre co bile lmperv·ious skinned reptiles 
such as turtles a nd snakes would be disl ocated and ultimately destroyed. 

4. 110 No significant flow alterations are anticipated from the mine 
operation . A poas~ble source of river conta=ination ~~uld be seepage from 
the waste contain~nt ar ea . This seepage would flow through 1.6 Diles 
of peat bog before reaching tributary stream C •hich enters the Flam-
beau River about 2 ailes above the Thornapple Dam . Adverse impacts on 
fiBh and aquatic life are not anticipated due t o t he waste containment 
a rea ' s design, the r elatively small amounts of seepage, and t he high 
dilution factors. 

Threaten~d and Endangered Species 

4. 111 No species of thr~atcned or endangered wildlife on the Fadcral 
lis t s (Department of Interior 1973, 197S)(exhibi t 50) are found i n t he 
project area. The Art ie peregrine falcon (Falco peregrinus tundrius) 
migrates this area of Wisconain. The project should have no iopact upon 
the Artie peregri,ne falcon. 

4. 112 Ba l d eagles , which are on t he Wisconsin Endangered Species List 
and proposed for thr eatened sta tus i n Wiscons in by tho Depart ment of 
Interior, have been observed over the project s i t e. Since eagl es are 
primarily fish eaters and observations have been in late fall over land 
areas, i t i.s a•aw:aed that the individuals are migranta. No eagle ne.sting 
areas are known to exist near the project eite . Therefore , no signifi
cant ef fec t on these birds would be anticipated. 

4.113 No species of threatened or endangered pl ant s ae listed i n t he 
1 July 1975 Federal Register have been found in the project area . No 
species proposed for threatened or endangered status in the 16 June 1976 
Federal Register have been found in the area . Therefore, there should be 
no impact upon threatened or endangered plants from the proposed project . 
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5. 000 UNAVOIDABLE ADVERSE EFFECTS OF TilE PROPOSED ACTIO~ 

S. OOl There wo~ld be aome minor deter1or4tion of air quality because 
of the cine operation. Fugitive dust would be generated by blasting 
in the open pit and from truck QOvement on the haul road. Other 
emieeions would be produced by the heating system in the pl4nt. 

5.002 A minor increosc in noise level• woul d be expected f rom nor~al 
operotion . Blasting would produce ehort duration noise increases . 

5.003 During mine operation. the gToundwater gradient would be altered 
around the open pit. The normal f~ow p'attern would be intercepted ~d 
aoila around the pit would be dewatered . No producing velle vould 
be affected~ but there would be a lo&S of YC8Ctat1on due tO the lowered 
water tabl e.. 

5.004 Stream 8, a tribu tary of the Flambeau River, would be eliminated 
sinco ita watershed lioa within the perimeter of the open pit , Stream 
E would be. rerouted to the south and would alter some flow patterns 
in the wetlands in tho NE ~ of Section 21 . Stream C would lose a 
portion of its watershed to the was~e containment facility. Tho keyed 
clay core of portions of the dikes ~Y inhibit groundwater flow to the 
northwest towards the Fla.beau River. Th18 loss of natural flow would 
accentuate the effecta of seepage from the waste containment area since 
the dilution factor would be reduced. 

5.006 The di scharge of 135 million gallons of waste process water would 
slightly degrade the Flambeau River' s water quality. However , it is 
anticipated that this discharge cou~d meet current efflUent limitation 
st.andards. The impact of this discharge would be relatively ahort·- term 
since it would be a sinale discharge over a 180-day period at which time 
the waete contaLnment area would be dewatered . 

5.001 The waste containment area could yield up to 25 gallons per 
minute of seepage which could be slightly acidic and may contain 
elevated concentrations of heavy me~al tons . Six gallons per minute of 
this seepage would be nt t he surface and would enter a peat bog which 
haa some filtering capability . The bog is drained by a tributory of the 
Flambeau River which entera the river about 4 miles to the vest. If 
excessive concentr ations of heavy metal ions flow through the drainage 
system and into the Flambeau River, they could De detrimental to the 
vegetation of the i.nterve.nJ.ng wetlands and alao to the fish and aquatic 
life of the Flambeau. 

5 . 008 The 19 gpm which could escape through the bottom of tho waste 
containment vessel into tho groundwater system would f l ow to the 
northwest. Depending on the chemistry of this. s,ccpage, groundwa.ter 
in the vicinity could be contaminated. Surface waters could also 
be adversely affected due to groundwater d1&charges such as the 
seeps a long the banke of the Flambeau River. 
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5.009 The open pit operation would eliJa,inatc the existence of the 
oro body and would destroy 55 3cres of Yoodlands and fteld. Th~ waste 
containment area would be constructed prim~rily over fields and would 
eliminate 140 ocres of fiolds and 20 acres of wetlands. The proposed 
pit lake and the. revegetatcd wa.ste containment area would repl.:.co 
the natural lnndscape features of the site. 

5.010 The open pit operation would disturb so•e gravel deposita along 
the northwest corner of the pit~ This srovel , along with other soil 
stripped from over the ore body, would b4 used to construct facilities 
such as access roads , the hnul road, $Od the waste containment dikes . 
During the soil stripping, stockpil ing, ond later construction uses there 
would be so~e arosion which reduces the quantity of the soil resource 
and the quality of the lsnda and/or waters in which the soLl is 
deposited . In addition . 176 acres of soil vould be permanent~y covered 
by mine facilities. Their productivicy would be lost forever. 

5.011 Significant losses of productive agricultural fields and the 
mixed deciduous-coniferous upland forest would occur on the 
project sLte. Other wetland vegetation types could bo significantly 
affected if tailings seepage becoces a cidic and carries high concentrations 
of heavy metal ions . 

5.012 The disruption of a total of 312 ocrcs would alter or eliminate 
wildlife habitat and ultimately reduce the wildlife J)()pula tions. This 
loss cannot be quantified. No rare or endangered species would be 
affected. 

5.013 Employment opportunities would attract some workers from outside 
of the county. This could create housing shortage:&, escala te rent 
prices, and lead to the developuacnt of some temporary housing clusters . 
Upon cessation of mining, some unemployment would result, which may 
place some burden on local and state governments for human resource 
aeaist.ance. 

S.Ol4 There would be a ncgntive visual impact during the construction 
phase of the project . The presence of o large mill complex, 
stripped soil areas , and road a.nd dike construction would alter the 

· exiltil'l8 landscape. 

S.015 Periodic traffic delays would be caused by blaating operations 
in the pit and rail shipmente of concentrate. 
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6.000 ALTERNATIVES TO THE ffiOPOSEl> AC'l'ION 

No At;tion 

6.001 The no aetion alterna tive would be for the Corps to deny tbe 
permit application by Flambeau to fill in the 20 acrea of wetlands. 
Flambeau officia l e have indicated to the CoTps that if their permi~ 
were denied, th•y would pursue redes~gning the waste contatn.cnt area 
to avoid the wetlands and thus eli:Jii.nate th~ need for a Section 404 
peraait fro• the Corps. 

6 . 002 AasUDins Fl.ubeau WQuld pur•ue an alternative to tho proposed w•te 
containment site. the impacts associated with the no action alternative 
...,uld be .., diocuucd earlier in Sections 4 . 000 and 5 . 000 for the mining 
and concentrattns part of the proposal . For the wnsto disposal part of 
t he operation , the impacts would be as discussed later in the Section under 
t he head ins "Alternative Configuration" (paragraph 6 . 006) . 

Alti!buativC Locations for the Waste Containment Area : 

6.003 Five aitea for the waste containment area were evaluated prior 
to selection of the proposed s i te. l nitially, a aite north of the 
ore body vas considered. The advant.ages of this site were 1) the 
small land area requirements, 2) short hauling and pumping distances 
and 3) advant.agea 1o separation of waste rock and movecaent of or·e 
materials. The aite was discounted because of the very permeable 
soils (gravel pit) , a social concern for neighboring property owners 
( residences , college, hospital and nursing boce) and the aesthetic 
infringement on the city of Ladys=itb. 

6.004 A second eite west of the ore body and west of the Flambeau 
River was considered . the company has suffic~ent land and the site 
would not be visible from densely populated areas . nowever, the 
largely outwash type soils were cons•dered too permeable and the 
necessity to bridge t he river, with the attendant economic and 
environmental problems, ruled out use of this site. 

6.005 The areo immediately south of the proposed plant site lying 
north of Meadowbrook Creek was not l arge enough to accommodate the 
proposed facility and still retain buffers between it and Meadow
brook Creek, the Flambeau River. and Highway 27. 

6.006 The three closest potential s i tes having been eliminated two 
other aitea were given serious cons ideration. The proposed site, 
Site A located in Sec.tion 21, is described earlier in tbie r ·eport. 
It vas the laat site to be evaluated because of the necaaaity to 
increase land acqui sition and because of the long hauling and pwaping 
distance. Site I 1a located in Section 10 directly eaat of the open 
pit and east of Highway 27 (see exhibit ~6) . 
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6.007 There would be econo•ie and operational advantag~s to Site B. 
The distance to haul waste rock and pipe tailings would be considerably 
reduced . This reduced in tervening distance would hove reduced tho 
project area ond reduced the number of displaced residents. There 
were major di.sadvantages aaaoci.ated with Site B, however . An elevated 
pipeline and haul road crossing of Highway 27 would be required. The 
vaete conta.inment area. would be core viaible because of its prox.J.aity 
to Ladysmith and the higher ba.se elevation. The complex would be 
within 1,500 fee t of the Flambeau River 4nd elevated 55 feet above 
it. This steep gradient could present hazards in the case of an 
accidental dike failure. The soils underlying Site 8 were found to 
be mor~ permeable than below the proposed site, increasing the 
pos•1b111ty of sroundvater contamination . 

Alternative Configura tion of the Waste Olntairnent Area 

6. 0o8 An alternative contisuration for t he waste containment tu-ea would 
be rw sOOwn in exhibit ~7. This is generally the type of alternative 
Pl&:abeau o!Cicials have indicated they vould pursue 1! the Corps denied 
their present perait application. 

6.009 The impacts associated with this alternate eonf1guration differ 
from the proposed waste disposal plan in the following manner. 

a) The zo-acre wetland would not be ~1;ered and little or no 
vildlife habitat would be l oat as the vaate oonta~naent area would 
be placed almost entirely on agricultural land. 

b) The area o f waste containment would be reduced . Therefore, 
its height would have to be increased from the proposBd 57 feet to 
approximately 110 feet . Thia would increase the aesthetic impact 
of the waste containment primarily becauae of increaaad visibility to 
people travelling Highway 27. 

c) The snfety factor of the dikes would be reduced because 
of the increased height . It is not expected that this would be a 
problem because of the substantial safety factor of the proposed dikes. 

d) There would be a potential for increased seepage because 
part of the waste containDent area would be over more perMeable soils 
than with the proposed design. 

6. 010 The Wioconsin DNR h~o been contacted to determine the acceptability 
ot such an alternative configuration to them . '!'hey have responded 
(exhibit 48) that on the surface , this configuration appears leas dl!
sirable than the proposed plan . 
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Alternative Design or th~ Wu-ut Contairoent Area 

6. 011 An Ulternative to tho basic design of tho waste containment 
f'acility involve~ a. combination of sealing the bnsin and collecting 
the leachate above this imperccal>le tl.oor. Various synthetic materials 
could be used to line the bali n . !here have been l arge acale industrial 
a.pplicatioru; of synth4!tic liners which , it properly installe-d and ectaled, 
~ould be impervious . Such liners could effectively eliminate t he potential 
seepage and surface and groundwater contamination problema . There are 
pro~~ or proper installation over aucb a large irregular area aa the 
proposed aite . In addition , the~ is a danger ot rupturlna the liner, 
especially considering that o. large a:nount of vaate rock vould be dumped 
into the facility . In winter, there io also t ho danger or puncture from 
vind blow ice flovs . The company ha.B stated that "the high cost of ade
quate surface preparation a,nd installation makea thi s alternative pro
hibitively expensive . Wnen considering the lona- tero efteetiveneso of 
synthetic lines , it should be noted t hat the guaranteed life expectancy 
ia 20 yeara maxioum." 

6 .012 Cl.a.y soil materials could also be us<!<! "" a sealant . With proper 
epreadins, grading, and compaction , a. relatively iaperviou.s seal could 
be created wbich liOuld signirieantly reduce the flow of leachate through 
the floor of the vaste containment area and facilitate leaehat~ eoll eetion. 
The 101,000 cubic yard clay aaprolite surplus coUld be a source ot some ot 
this oaterial . Borro'• :fl'()C othtu" sources Oo1DU!d be required . CoJ:tpa.o.y 
atudies have shovn the.e the installed clay ba.se soils \IOuld IJ)t be as 
uniform nor be of lower permeabil ity than the exioting soils at the oite. 
The: company he.s stated that 11atudies alao shov this technique to bo cost 
prohi b1 t1 ve to the proJect ." 

6. 013 To colleet the ponded leachate above the impervious floor, a 
series of tile l ines would be laid on top of the liner. Leachate would 
flow to and through these lines by gravity to o central vet well 
collection area from which it would be puoped to a treatment facility. 

6.014 During mine operation and depending on the water budget , thia 
leachate moy be able to be recycled through the mill proeeas water e ir
cuit. Il this is not possiblo , the bi&hly alkaline (pH 11) leachate 
would have to be treated prior to d~spoaal. Tr~atment would consist 
primarily of neutralization of a pH of 6 to 9 by tbe addition of acid 
ond removal of suspended solids. The effluent would probably be dis.
eharged to the Flambeau River. 

6.015 After Dine closure, the addition of al.k.aline proeesa 'latera 
would ceaae. In time, oxidation of the pyrite tailings would produce 
4n acid ic condition in the waste containment basin. Metals would be 
returned to solution under acidic conditions. To remove the metals, 
the pH would have to be raised to the 8-9 range in the trea~ent 
facility. The metala would be pr~lpitated as insoluble ~tal hydroxides 
suspended in solution. This partially treated effluent would then paaa 
through o clarifying system. either a ~eehanical clarifier or clarif
ication ponds , to physically reduce the amount of metals reaching the 
Flambeau River. The solids collected in the clarifier periodically could 
have to be collected, dewatered and diaposed of. Because of the high 
metal concentrationa, these wastewater treatment sludges would have to 
be disposed of at a l~ndfill site li~enscd to accept s uch wos te . 
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6.0lb oter4tions of thia treat~ent facility would have to be carried 
on indefinitely but would significantly reduce the possibility of 
groundwater contaimination which could . 

Defer Development of the Deposit 

6. 017 Deferment of the development of t:his deposit for the indeter
minate future would delay the impacts of mining, but would not necessarily 
reduce the adverse impacts or tmprovc tbe beneficial aspects. Defer-
ment could require th<lt •ining take place after .ore of the: surrounding 
Drea is developed~ and therefore , the adverse im,pacts could be increased . 
There is some chance that deferment could compromise the economic 
viabilit y of this deposit. alt hough i n light of domes tic mineral short
ages, this se~ms unlikely. The technology of min ing may advance to 
the point that adverse envirorutental iapacts would be reduced further . 

6 . 018 The Flambeau deposit is relntive1y small and the amoun t of 
or~ produced annually would be about .65 percent of the domestic 
production in 1973 (U.S . Department of Interior. 1975). It is doubtful that 
developcent of the deposit at this time or deferment of development 
would have much impact upon the nation's copper supply. 

6. 019 If thta alternative were chosen, it could be assvmed that the 
land would revert to agricultural and forestry uses primarily. Flambeau 
controls approximately 1,200 aores of atrieultural land. Rased on the 
Ruak County overage agricultural land utilization, crop yield, and herd 
size , a total (gross) farm income is es~imated to be approximately 
$178 ,000 per year . The DNR has estimated that the 773 acres of preaently 
or potentially productive timber stunds could yield a mean annual volume 
ot growth valued at about $2,500. Therefore, under forestry and agricultural 
usea , the l'la=beau land ""uld be expected to yield slightly 
over $180. 000 gross tncoae per year. In that the co=pany intends to 
employ a multiple land use QQnagement c~ncept prior to, during, and 
after mining, it \oo'Ould be expected that at 1M8t a portion of the 
potential agricultural and forestry inc<>mes would be realized whether 
or not the "Deferment of Development11 a:lternative was s~lected. 

Alternative Mining Methods 

6. 020 There are two feasible methods o.t mining the Flambeau deposit , 
open pit or underground m.inin.g. The lower costs of open pit mining 
would allow the excraction of more of the shallow low grade ores. 
Underground aining would r equire that the shallow ore be left in pl•ce 
to support the till overburden and to protect the underground workinas 
from groundwater inflow along the base of the till . 

6.021 Open pit mining would provide waste rock and clay material to 
buUd the dikea of the waate contairu:en.t area. The: company feels that 
the traditional cethod of containing tailinss behind dikea built from 
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the coarse fracti.on of the tailings the.mselves is not sufficiently 
reliable to protect against the possibility of a dike failure. there
fore, if the underground mining method was employed, m~~terial to con
struct the dikes would have to be borrowed from other areas which would 
not have been disturbed by an open pit aine. The company estimates 
that betweeo 103 and 130 acres \o'Ould be disturbed for borro,., that would 
be provided with a surface disruption of 55 acrea if the open pit 
method were uaed . 

6.022 ln addition, open pit mining 1s a physically safer method for the 
operators, includins less risk of exposure to chronic healtb hazards 
such as atlicoaia. Skilled labor supply is oore easily obtained for an 
open pit operation than for an underground operation. However, under
ground minin& would require more eoployees and therefore more money 
would enter the local economy. 

Alternative Raul Road Routea 

6.023 Two alternative haul road routes were considered (exhibit 46). 
Route 8 is located 500 feet east of the Fla.mbeau River and is the shOrtest 
distance from the pit to the waste containment area. BQcause of its 
shorter distance, it would cover u,p less of the land surface. Traffic 
along this route would produce less noise and dust pollution with the 
respect to the hom~• in Section 16. On the other hand, traffic on this 
route would be vi.aible from the river and there would be a sreater chance 
of accidental apilla entering the river. The route would croas the 
floodplain of ewe t·ributaries near to the river where long, l~level, 
expensive bridaea would be required. The preferred Route A is located 
l,SOO feet eaat of the river . Because of extensive exietins tree 
screening, with gaps filled in by recent tree plantings, it would 
partially be hidden from view both from the river and the bl&hway. An 
overpas s would be provided over County Highway P where the haul road 
crosses it. The. hou.l road would cross the tributaries where they are 
narrow, thus providing minimum interference with the atraam beds. 

Alternative PlAnt Sites 

6.024 There are no serious alternatives to the plant site. The pro
posed site would bo as close as possible to the open pit, thus providing 
ease of access and supervision. The existing tree screens can be im
proved so that it would be virtually invisible from the river and Odly 
partly visible from State High,.,ay 27. It would be located to the south 
of the pit rather than to the north so that it would be further removed 
from the city and the college-hospital complex. Sited roughly midway 
between St.at'e Highway 27 and river, pollution in the for. of 'Oois:e 
and dust would have aini=.aa impact on either. The exact location of 
the oom.pone.nta vithin the plant site would be dependent on further 
soU testing and detailed design work. 
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Alternative Roil Spurs 

6.02S Three alternative railroad plans were considered (exhibit 46): 

Plan A - Use the oxisting Soo Line facility at Ladys10ith. 

Plan 8 - Provide o rail siding along the cain line in Section 10. 

Plan C and 0 - Provide a rail spur from the Soo Line into the 
plant site. 

6. 026 Plan A has merit in that by using existing Soo Line fac111t1cts, 
there would be ainiaal installation cost, no additiona new disturbance 
to site or land use in the township and minimal visual impact . The 
reasons for ita rejection were the long haul from the plant site, the 
increased traffic within the city and the fac t that the corporation 
vishcs to maintain close supervision over the transfer of goods and 
concentrates from the plant . This is to keep corporate control over 
spills, dust or noise for Which the corporation would be liable. Plan B. 
to provide a rail siding in s~ction 10, was investigated and rejected 
as not being a satisfactory total solution. While long truck haulage 
through Ladya-mith would be eliminated, the plant-truck-r«lil transfer 
still remained with the attendant difficulty in total control. A 
sizeable heated storage structure for concentrates would have to be 
constructed and maintained at a remote location from the plant 1D addi
tion to the rail trackage. 

6.027 Plan C or D would provide a spur from the main line into the 
plant area. While it was recognized thot some additional land would 
be required for trackage (12.8 acres, lOo-foot wide right-of-way), the 
sizable remote storage facility would not be required. The spur would 
cross State Hiahway 27 with an inherent traffic interruption during 
train movements. However. this cyclic interruption vas believed to be 
superior in safety to the alternative of continuous heovy trucks ~erg1ng 
with oorma.l vehicular highway traffic. l,lon 0 is preferred since it is 
shorter, would disturb leas land (11 acres). and would require less cut 
and fill during its construction. It alao provides a safer crosatng 
with better train visability froa Highway 27. With all transfer activ
ities confined within the plant, the corporation can better control 
spills and dust. 

Alternatives To Concentrating And Smeltina 

6 . 028 There are no competitive alternative& to the on-sit.e proce.sa of 
concentration by flotation. ln recent years, petallurgic.al research 
hal been increoaingly focueed on bydro~etallurgieal alternatives to the 
smelting process of producing metals from concentrates. This is because 
of the high capita l and operating costs of compl ying with air pollution 
laws applicable to soeltera. To date. however, none hns proved co~petitive. 
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Accordingly, the concentrates would be shipped out of the State for 
smelting in existing smelting facili ties. The post-concentrating 
processes are continually being researched by KCC and the position 
with regard to nam'beau' n concentrate would be continually revieved . 

Alternative Industrial Water SupplY 

6.029 Industrial water supplies are expected to be provided by ground
water inflow into the pit and precipitation into the pit and waste 
containment area. If is difficult to accurately predict long-term 
rates of inflow, but during pit operations the rate should not exceed 
1,620 gpm. Experience with other pits indicates that th11 rate would 
decrease rapidly end may be as low as 320 gpm after hydrostatic 
stabiU.z.ation. It 1a estimat·ed that 73 gpm would be lost through con
centrate ahipmentl and in the waste contatnm~nt area . In &ddition, 
150 gpm would be needed for road wetting, shops and irrigation purposes. 
Accumulated precipitation and groundwater flow into t he pit would supply 
these needs if the actual groundwater inflow exceeded 146 gpm. If this 
amount of groundwater inflow was not realized, additional water supply 
would be obt.aine.d from high capacity wells located in the vicinity of the 
gravel pit. 

Alternative Sewerage Disposal and Potable Water 

6. 030 Several alternatives exist for sewage disposal oo s ite. At a 
cost of approximately $200,000, a water line and ret·uru sewage line 
could be constructed to a.micipal lines at Ladysmith. Oute.tde of the 
cost involved, thie alternative involves the construction of a large 
sewage sump and lift at.ation. A gravity feed sewer 11 not possible. 

6.031 A second alternative would be co inatall an on-eite septic tank, 
soil absorption ayatem of sufficient capacity to handle an average of 
2 gpm. Soil teat1n& in the plant site area has revealed that the soil 
permeabilitiea are too low to provide proper functionins of this type 
of system. 

6.032 Because of the high cost of obtaining water from Ladysmith, the 
company has chosen to get its potable water s upply from a well at the 
mine site. 

Reclamation of the Mine Pit 

6.033 There are only two principal reclamation schemes possible for 
the open pit. The pit could be filled with waste material or it could 
be filled with water. 
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6.034 The company indicates that because of swell , only three- fourths of the 
total waste materia l could be accommodated by the open pit . D~~R 
calculations indica t e tha t the abandoned pic would have a volume in 
excess of 10,000,000 cubic yards. 1he proposed mining opera tion would 
generate waste cacerial held inside the waste containment area 1n the 
following volumes in cubic yards: 

Open Pit Phase Underground Phase Totals 

Waste Rock 4,109,999 36,344 4,146,343 
Tailings 1, 744,975 1,870,602 3,615,577 
Washing Plant Silt 547,051 547 ,051 

Total 5,854,974 2,453, 997 8 , 308 ,971 

6. 035 It appears that all material held within the wa1ce containment 
area could be deposited in the pit . Only the dike valls would remain 
at the site of the waste area . Relocation of the tailings would expose 
them to oxygen and vould possibly inc rease acid production . However. 
the tailinSS would be held in the solid Precambrian rock basin and 
acid would be less l i kely to es¢ape to ground or surface waters. Sealing 
the tailings at the top of the Precaobrian bedrock surface would reduce 
the possibility of contamination of groundwaters ~~ich would flov over 
the top of the basin. The company has examined this alternati ve but 
could no t economically justify the combin~d coat of building the woste 
containment dikes and then returning the tailings to the pit at mine 
elosing. ln addition to the problem oi increased ac id gen~ratton, the 
planner wsce containaent area could be on.ly partially e.xc.avated, leaving 
the dikes, waste rock and intermingled tailings in a ba1in that would be 
difficul t to cover with soil and maintain after operat ion ceased. 

6.036 There ~"Ould be three different sourcea of water which could be 
used to fill the pit for foro a lake: groundwater, Flambeau River 
water, and industrial wastewater remaining 1n the waste containment area 
and milling circuit. There are four possible methods of fi lling the pit 
lake from tho various combinations of water sources: 

Alternative l. Ground water only ; 
Alternative 2. Ground water and river water; 
Alternative 3. Ground water and wastewater; 
Alternative 4. Ground water , river water, and w .. stewa.ter . 

These alternatives are discussed below. 

6.037 Alternative 1 involves slowly fillina the pit by the natural 
infiltration of groundwater. The rate of infiltration initial ly could 
bo as high os 1,620 gpm or as low os 320 g;pm nnd would alowlv 4JJntn1.sh 
until the water level in the pit is at the same l evel of the groundwater. 
It is est tm&ted that it ~uld take between 2 1/4 and 8 yeors to fill 
the pit lake using this aethod . This alternative ~~uld require no pos~
tive action by the company, and in the absence of any other alternative 
method of filling the pit, this method ~~uld naturally occur . 
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6.038 Alternative 2 would spBed up the procoss of fi~linA the Pit 
by uaing water p~~d from the Fl ambeau River aa the Primarv . source 
of water with groundwater also contributing a percentage of the water 
needed . The t.iae needed to fil l t he pit would depend on the rat·• of 
water withdra~~ £roo the Fla.beau River, but would probably be leaa than 
one year. For example, at o pumped rate of 5,950 gpm, the pit coul d 
be filled in less than 7 months . 

6.039 Alternative 3 would involve pumping t he wastewAt er from the 
waste containment area into the bottom of the pit with the remainder 
of the pit beiog filled groundwat er . The piping which had been used 
to convey the wastewater and tailings to the waste containment area 
wo\lld be used as a line through which to pu~~;p the wastewater back to 
the pit. The esti~ted 135 .tl~ion gallon• of wastewater vould cona
titute only 6.75 percent of the water needed to fill the pit. Ground
water infiltration would be relied upon to fill the remainder. This 
alternative could take from 2 1/4 to 8 years to create the lake. 

6 . 040 Alternative 4 involvee usi ng all throe sources of wat er to fill 
the pit. This 1a the method proposed by the company. Initially, waste
water would be pumped into tho bottom as described in Alternative 3. 
Then river water and groundwater would be added to fill the lake com
pletely aa deacr~bed in Alternative 2. Thia alternative would t ,eke 
t he leaat a:ount of t ime, but ooly sli.gbtly leaa than Alternative 2. 

6.041 Preparation of tho loke basin would probably comence during the 
last few years of opon pit mtriing. Waste rock which is relat1v~l,y free 
of sulfides would be usad to cover sul fide-rich rocks of the oro horizon 
remaining 1n the wall s at the ends and bottom of the pit. The waste 
rock, with a low sulfide content, woul d probably be obtained from the 
northeaetern portion of tha pit and would be spread over segment• of 
the oro body on vhich 111n1ng had been eocpleted, instead of beiog hauled 
to che waate cont.aiDlll:ent area. This "WOuld be done to reduce interaction 
between the lake waters and sulfide minerals re=aining in the pit walla. 

6. 042 Additional ceasures s uch as the application of saprolite or 
other sealants could be taken if they were found by research to be 
effective . Should f ut ure ~nve,stigations show that th~ devel opment 
of meromixis (nonmixing lolto ) would be furthered by allowing the lake 
bottoA waters to interact with the su1f1de minerals, onl y the upper 
portion• of the ore horizon exposed at the ends of the pit above the 
predict~d upper ltmit of the monimolimnion (bottoa waters) would be 
sealed. 

6 . 043 The pit walls 
of about 35 degree.s, 
horizontal benches . 
f eet wide; the l ower 

below the l ake surface would have an overall elope 
consisting of 35-foot near-vertical steps and 
The two upper benches would be approximately 35 
benches woul d be somewhat narrower. The 1 , 085 
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level bench would be about 7 feet below the l ake sur face . The shoreline 
would be gently contoured so thDt a safe littoral zone would be created . 
the new l ower bench , at the 1,050 l evel, would be approximntel y 42 feet 
below the lake surface, near the predicted base of the mixolimnion. 
The bench faces would be dressed down ~o re.ove loose rock to create a 
reasonably-smooth surface . To control water chemist ry and wind-driven 
downward wnter currents . a bBri'D approximntely e1x fee t high would bG: 
constructed of l imestone and waste rock on the edge of the 1, 050 l evel 
bench. 

6.044 Above the lake surface, the pit walls would rise from 10 to SO 
feet at an approximate slope of 15 degrees to the original grounds 
.surface. St&bi lization of these slopea with vegetation, .such as crown 
vetch and trefoil , would have been in progress before ceaaation of mining. 
Tree plantings to provide a wind screen around the circumference of the 
proposed pit have already begun and would be completed before the 
conunencemont of mining. Tree species 'Which can survive t he expected 
lowering of the water table around tho pit, and other s known to be 
capable of tolerating .odest rooc~etting such aa ~~uld probably occur 
after the pit is flooded, would be employed . 

6. 045 Prevailing winds in the. Ladysmith area are f rom the west, south
west and northwest. Available records indicate that the overage wind 
velocity in tbe windiest 110ntb (May) ia ll Qph, and that tbe lowest 
monthly average wind v~locity is 7. 9 mph (August). The highest per
centage of winds ~~uld blow ocross the short axis of the pit lake from 
the northwest or southeast, or obliquely from the south, north, east or 
west, and thus would reduce the wind pilin.g effect on the la.ke. Winds 
froa the eoutbvest and northeast would sweep along the long axis of the 
lake for 25 percent of the time. This perspective of the l ake would be 
protec t ed by 50 feet of the pit wall a.bove the wnter level on the north
east and by the llWlture tree canopy SQ- 60 feet high between the pit and 
the river on the southwest . 

6.046 The presence of the 1,085 l evel bench some seven teet below the 
water &ur face t and t he. 1, 050 level bench and ber1o some 42 feet. below the 
aurface would have a combined energy absorbi ng surface equal to approx
iaately 172 percent of the entire lake aurfac.e . Therefore, wave action 
and wind piling would be diminished ac or above the 42-foot depth , 
effectively promot ing stability of any strat ification phenomena in the 
lake. Tho downward thrus t of water masses beyond the. 1,050 level bench 
in a lakeward direction would force upon the next bench, and the moss 
would be restricted to a narr~~r horizontal space. The total effect of 
the stepped pit walla would be to ret•rd downward aoveaenta forcing 
shoreward , nnd to redirect wntet mass~s upward toward the center of the 
lake. 

6. 047 Because the croundwater flow in the area of the pit is westerly 
toward the Flambeau River, the water in the pit lake would flow out 
through cho. unconsolidated glacial material toword the river . Therefore, 
the water n~ar t he top of the pit lake woul d be s lowly replaced by ground
water from eas t of the pit. In additiont leaching of minerals (prtmarily 
copper and iron sulfides) would occur from the walls of the pit . 
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6.048 Regardless of the method of filling the pit, it i s l ikelY t he lake would 
eventually become meromictic . The water quality of the mtxoi tmnion 
would be similar to chat of the ground water except possibly for 
elevated concentrations of sul fate, total dissolved solids, and var ious 
metals. The mixol imnion should be highly aerobic so that high concen
trations of sulfide should not occur. The water temperature would vary 
with seasonal changes in air temperature but would be higher than those 
of the monimolimnion except in winter. Nutrient concentrati on would 
not be high enough to cause algae gl ooms. The mixoliminion should not 
contain any unusual color, odor, or turbidity. From laboratory studies 
conducted by the Metal Mining Division Research Center of Kennecott 
Copper Corporation related to alternative 4, it is concluded that: 

1. EPA water quality standards can be met for all toxic 
metals except possibly for copper in the pit lake. 

2. Copper concentrations in the pit lake water may reach a 
max~um of 0.04 to 0.07 mg/1 after 15 to 30 years. 
EPA water quality limits of 0. 02 mg/1 would be exceeded 
after 3 Years .• 

J, Periodic lime treatments equivalent to approximately. on_~-.h~lf, 
ton slaked lime per annum for the fi r st ten years should 
be able to decrease the copper content of the lake water 
to within acceptabl e limits (0.02 ~g/1}. 

4. Limestone fragments added to the 1,050 level bench of the 
rehabilitated pit might serv~ inatead of periodie lime 
additions . 

S. It is probable that the copper concentration in solution 
would be limited to less than 0.02 mg/1 by the precipitation 
of the basic copper carbonate, azurite. 

6. Because the lake is likely to be meromictic, the lower 
stagnant layer of the lake water would become anaerob~c and 
tend to scavenge toxic metals from the upper aerobic layer . 

6.049 The water quality of the monimolimnion can be expected to be 
quite different from that of the mixolimnion. The monimolimnion would 
be anaerobic so sulfide minerals which would be leached out of the 
walls of the pit lake would not be oxidized to sulfate but would remain 
as sulfide. The water would have a low pH so a large per~entage of the 
sulfide would be in the form of hydrogen aulfide. Most metal sulfides 
(including copper sulfide) are Very insol uble, SO the monfmolfmnion shoula 
be low in dissolved metala. 

6.050 It is expected that the sulfide concentration of the monimolimnion 
would be sufficiently high so that copper sulfide (and other metal 
sulfides) would precipitate out at the interface between the monimolimoioD 
and the ~olimnion. Thus the monimolimnion should act to scavenge 
copper and other metals from the upper water, keeping their concentration, 
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below vhat would otherwise be expect.ed . Tbe. teaperature of the bottom 
vater would be cold and would not change appreciably throughout the 
ye4r. Due to the lov pH and high sulfide concent~ation , the water 
would be highly corrosive and would hav~ an objectionable taste and odor. 

6.051 All methoda of filling tho pit wuld reGult in a pit l ol<e which 
would be aesthetica lly ttcceptable. In ttll cases, the color of the pit 
lake waters would b6 acceptable. The aerobic upper water •~uld 1n all 
caeee not have an odor. HOW"ever, if the lake were to completely "turn 
over" (1. e. completely taix from top to bottoa:), the sulfide contained in 
the monimolimnion would then be mixed throughout the water and hydrogen 
sulfide gas would be released from the lake water. The amount of H2S 
liberated would probably be small, so any unpleaeant odor would proDably 
be dct~cted by people only directly on or very near the pit lake. As 
mentioned previously, the possibility of a complete lake turnover is 
very emall . 

6. 052 I t is unlikely that nuisance algae blooms which would be aestheti
cally unpleasant would develop aincc the lake would contain enough 
dissolved copper under all circumstances to inhibit algae growth. 

6. 053 No significant area of nuisance aquatic plant growth would develop 
due to the small area of the lake wh1cb is suffici•ntly shallow for such 
plants to take root. 

6.054 The water quality of the pit lake would be of sufficient quality 
to allow for such partial-body contact activities such as boating, 
sailing, and waterskiing, under all methods of fillin8 fhe lake . The 
water pH, hardne&s ond alkalinity of the mixolimnion can be expected 
to be within a range which would not cause any unusual corrosion or 
sc.aling of equip•ent. However, the small si.ze of the lake .as well as 
its ebape present only very l~ted opportunitiee for these vater-related 
aetivities. 

6. 055 The water quoli~y of the m1xolimnion ahould also be of sufficient 
.' quality to allow for swimming diving and other whole-body contact 

activities under all methods of filling the lake. The mixolimoion of 
the pit lake would not cont.ain sewage or other domestic vastes so it 
should be ba.cterioloa.ically safe. The lake would also contain no 
appreciable concent rations of toxic metals or toxic chemicals . Even 
if the copper concentration in the lake reaches levels several times the 
maximum concentration predicted, tho levels would stil l be quito aofe 
considering the small amounts of wotcr which i s normally ingested during 
such activit ies. Again, the area of the lake which is shallow enough 
for swimming and the steep slopes of the lake bottom limit the potential 
for S\limming. 

6. 056 The quality of the waters in the mixolianion of the pit lake 
would not meet the standards set by EPA for public water supplies. It 
may be possible to treat this water to meet the standards; however, 
the distance of the pit lake from the n.earest public water supply system 
(the city of Ladysmith) would make ualng the water aa a public water supply 
economically unattractive in the foreseeable future due to the costa of 
puaping the water to the city. 
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6.057 The quality of the water in the monimolimnion would be much 
poorer and the water would have to be extensively treated for remOval 
of hydrogen sulfide and metals, adjusted to a neutral pH, and possibly 
aerated as well. This would be very costly. Thus use of the bottom 
water for a public water supply would be highly unli kely • 

6. 058 Upon completion of mining, the site. ~O!J~d be !J~ed for an ·. ·~d';l~..:. .. : 
erial · facility. Ready acceSS to the s~.te ~...X . .!d.~.l a~d h.~&hWflY .. &~ve th~. 

'Site' sOme pOtential for future industrial devel opment. 

6.059 Another attractive feature of the site is that an industry de
veloping on the site would find an inexpensive and readily available 
source of cooling water and/or process water. The pit lake would, in 
some respects, be ideal as a cooling pond for a user of large volumes 
of cooling water such as a steam electric power plant. The 55-acre 
lake would be large enough to provide the cooling needs of a power 
plant in the range of 50-100 megawatts (HW). If spray cooling modules 
were added to the pit lake to increase the cooling capacity of the 
lake, a much larger plant (in the range of 500-1,000 MW or more) could 
possibly be built on the site. 

6.060 Although the water of the monimolimnion would be of poor quality 
and would have to be treated for mose process water uses, it might 
in many instances be acceptable as cooling water without pretreatment. 
The upper waters woUld be of high enough quality so that it could be 
used as process water or cooling water in most industries without pr e
treatment. 

6.061 Although the water quality of the mixolimnion pit lake would be 
high enough for such agricultural purposes as irrigation and stock 
watering, other sources of such water in the area are much more readily 
available. 

6.062 With the possibl e exception of copper, the water quality of the 
upper layers would be high enough to allow for the development of a warm 
water fishery. As mentioned previous,ly, the copper concentration ia 
expected to increase over a period of time to a point where it may be 
toxic to fish and other aquatic life. Even if copper concentrations 
which are toxic to aquatic life do not occur , the relative lack of 
suitabl e habitat for fish would severel y limit the development of a warm 
water fishery, and since the temperatures in the mixolimnion would 
be expected during most times of the year to be above those preferred 
by cold water species, development of a cold water fishery is unlikely. 

6.063 Because the monimolimnion would be expected to be anaerobic an.ci 
have a low pH and contain concentrati·ons of hydrogen sulfide which 
would be toxic to f ish and most other aquatic l ife, it could not 
support any fishery. 
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6. 064 1'Vo poeetble lake aanagement practices are poas.ible to reetore 
the quality of the water in the pit lake if it were to degrade below 
that determined to be acceptable for any of i t s uscs1 

l. Addition of lime t·O neutralize the a.cidi-c wastewaters and to 
precipitate di5&olved copper in the lake; 

2. Aeration of the monimoltmnion to oxidize the toxic s~l!idea 
to sulfates; 

6.065 As previously ment ioned , the sulfides l eached out of the walls 
vould be oxidi&ed in the mixolimnion to sulfates , m4king t he water more 
acidic in the process. Periodic additions of a neutralizing agent 
(aucb as lime or limestone) would neutralize the acidity generated by 
the oxidation of the sulfides. In addition, the dieaolved copper would 
react with hydroxide and/or carbonates, thus reducing the copper down 
to levels acceptable for fish and aqunt ic life. 

6.067 The very poor quality water of the bot too of the lake might be 
improved by aeretion . In chis method, large coapreaeors would be used 
to inject compressed air (or pure oxygen) into the monimolimnion. This 
would aerate the Anaerobic bottom water and oxidize the sulfides to 
sulfates. However, adding enough air to adequately aera te the mon1mo
limn1on would probably cause the waters of the l ake to mix , with the 
subsequent release of substantial amounts of hydrogen sulfide gas which 
vou.ld cause objectionable odors on and in the il:u::lediate vicinity of the 
lake when the oeration was first begen. In addition , the oxidation of 
the sulfides to sulfates would also generate substantial quantities of 
acid which would have to be neutralized. 

6.068 Although aerat ion on this scale might be technical ly feasible, 
the costs of pumping such large volumes of compressed air (or oxygen) 
aaay u ke thJ.s alternative economically prohibitive. There would also 
b4 tremendoua additional costs of adding ~hemicals (euch as lima or 
limestone) on o continuing basis to neutralize the acidity generated by 
the oxidation of sulfide&. Thus, total treatment of the l ake, while it 
may be technically feasible, is probably not an economically practical 
alternat.ive. 

6. 069 Two of the alternative methods of filling the pit lake do not 
involve the usc of the wastewater left over in the Waste Containment 
Area and the milling ciruit ot the end of mining oporutions. If either 
of these alternatives were chosen, the wastewater would have to be 
dilposed of . One method would be to discharge the wastewater into the 
Flambeau River after treat•ent. Recently EPA has proposed effluent 
guidelines for new discharges of wastewaters in the Ore Mining and 
Dressing Industry. 
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6.070 To meet these limits the company would havo to install a 
treatment system for precipitation of copper and other metals , remOval 
of suspended solids by clarification or filtration, and pH adjustment 
with acid if necessary to bring the pH of the wastewater to within 
the range of 6.0 - 9.0. 

6.071 The company would h4VC to obtain a WPDES (Wisconsin Pollution 
Di scharge Elimination System) permit before they would be allowed to 
discharge. The pe~t would contain at a minimum the effluent l imita
tions shown below 2, as well a1 requirements for monitoring of the 
effluent and reportin& the resultl to the DNR . 

EFFLUENt LllllTATIONS FOR DISC!IARG! OP Tit£ WASTEWATER AT THE END 
OP HINlNG OPERATIONS 

Pa.rm:le:ter 

Total Suspende4 
Solids 

Copper 
Zinc 
Lead 
Mercury 
CadmJ.um 
pi! 

MonthlY Averaae 

20 
0.05 
0. 2 
0. 2 
0.001 
0. 06 

Effluent Liaitation (in mg/1) 
DaHy MaxiJ:rua 

30 
0.1 
0. 4 
0.4 
0.002 
0.10 

within the range of 6.0 - 9.0 at all times 

6.072 The cteation of a pit lako would require a Chapter 30.19 permit 
since it would be located within 500 feet of navigable water, the 
Flambeau River. Title to the. bed of the lake would be retained by the 
com,pany. Tha waters of the lake would ·become navigable waters of the 
state . 

6.073 Under Alternative 1 no addional permits would be l'ecjUfred. 

6.074 Under Alternative 2, a Chapter 30.18 permit would be required 
to divert water from the Flcmbcnu River to fill the lake. 

6.075 Under Alternative 3, a discharge permit woul d be l'equired to 
dispose of the waatewatcr in the pit. Under present DNR legal inter
pretation, the effluent would hove to meet the water quality standards 
of NR 102. It is unlikely that these standards could be achieved even 
if the best treatment tec::hnology was used. Therefore, it' appears that 
t his alternative could not be allowed unless an exemp tion were granted 
through an amendment of the Wi•conain Administrative Code. 
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6.076 L1kev1ae, Alternative 4 probably would not be legally per
aissible at this time. A Chapter 30.18 permit would also be required . 

6.077 It the wastewater is not disposed of in ch~ pit lake, the 
alternative is to discharge it to the Flambeau River. A WPDES dis
charge permit would be required. It is likely that such n discharge 
could be permitted if the wastewater wos created to remove suspended 
solids and if the pH was adjusted to near neutral. Discharge to the 
river could be permitted, whereas discharge to the l ake could not because 
of the greater aaaim.ilative capacity of the river . 

ln summary, although the water quality of the mixoltmnion of the pit 
t.ke would be of acceptable quality for most water uses, the location, 
si~e •nd shape of the lake would .ake it rather unattractive in comparison 
vith other water resources in the nearby area . The bottom vater·a 
would be ot poor quality and would need substantial pretreatment before 
they ~~uld be acceptable for most consumptive water uses. The large 
volume of water availabl e might moko the site attractive for industrial 
development, especially ~ne which needs o large volume of cooling water . 
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7.000 THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF THE 
ENVIRONMENT AND THE MAINTENANCE OF LONG-TERM PRODUCTIVITY 

7.001 Within the space of on~ gener•t1on, the operation would ex
tract an entire mineral deposit. During aino life, a s ign1f1c4nt 
economic benefit would accrue to the local municipalities , citizens 
and• to a lesser extent, to the·.s crite. I t 11 characteristic of the 
mineral extraction process that resources ore depleted and that the 
presence of mining in a locale is short-term. There is no way that 
the benefits of mineral production can be extended in a sin,gle eco- . 
nomic setting beyond the physical and economic ltmits of ~e de~osit. 

1.002 With the exception of about 312 acree, the land of the project 
site would continue ,to provide agricultural and forest producta aa 
has been its history. Of the disturbed acreaae, some could be reha
bilitated to its previous uses. The pit lake would produce a perma
nent teature not now available on the site . However, it may require 
lo~a-te~ water quali~y monitoring and periodic treatment to be a 
uaa.bl~ body of wat~r. 

7.003 There is a possibility that seepage from the waste contain
ment a rea Would constitute a long-'term problem requir~ng surveillance 
for centuries. The queation of whose reaponaibility i t would be to 
maintain the project site in an environmentally acceptable manner 
cannot be answered at thi,s time. The policy decis ion on the lenath 
of the company's res ponsibility and the conditions under which that 
respons1b111ty coul4 bo t otm1nated would be made through the regu
latory proceas . 

7.004 Unemployment at mine closing may create long-term dislocation 
for a few, but should not c.ause major straina on the community'• 
resources sinc.e the local economy is not aine dependent. 

7.005 The development of this deposit would undoubtedly inteneify 
exploration for and possible expoloitation of other deposits in 
northern Wisconsin. Thia could be a signi!icont l ong- term economic 
and environmental consequence to the entire State. 
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8.000 IRREVERSIBLE AND IRRETRIEVABLE COlOIITMENT OF RESOURCES ~'IUCH 
WOULD !E INVOLVED IN THE PROPOSED ACTION SHOULD IT BE 
IMPLEMENTED 

8.001 The propos~d mining operation would entai l irreversible commit
ments of minerals, land, energy, manpower, And materials. The kno~~ 
copper reserves contained within the project area vhteh are recover
able by open pit mining would b~ totally exhausted by the proposed 
mining operation. Approximately 116,000 tons of refined copper metal 
would be produced from the extraction and processing of these reserves 
during the anticipated 11-ycor life of the operation at an average of 
11,000 tons per year (except during the lost 2 years). Most, if not 
all. of this copper would enter the domeatic economy. With respect to 
Crant Township, extraction of the copper contained in the Plaabeau de
posit is e completely irreveraible coa.ltment of resources. Fro• a 
notional viewpoint, how~ver, the commitment is not entirely irreversible . 

8.002 Copper by its phystc.nl properties is one of the more permanent 
ot common industrial metals. Reclamation of copper from scrap sources 
now provides on the order of 25 percent of the u.s. supply. The eoa
pany has and continues to suppor t this eatablished practice which ia 
essential to supply and demand of the metal. 

8.003 Ther~ oro two forms of secondary copper recovery, termed "new 
acrap11 and "old scrap" . New scrap 1.& generated in the production and 
fabrication of finished copper products. It is metal that has not yet 
reaehed the consumer market. Old scrap is copper and copper alloy 
produces that have been discarded because they are obsolete, damaged 
or worn-out. It is noroally collected and retur ned to the proceea 
flow by dealers not associated with the primary copper producers. The 
company is a primary producer. or one whose production is pr imarily 
from new eourcee -- ores, and continually recycles the cir·culatins 
load of new scrap generated in its operations. Old scrap. because of 
the identification, classification and separation required. is generally 
treated and returned to market as pure metal or copper alloys by cus
tom smelters and foundries. 

8.004 It could be anticipat~d that about 25 percent of the copper 
produced by the Fla=beau mine ~~uld be recycled at least once. 

8.005 Potential by-producta contained in the copper reserve are sold, 
silver, zinc and the iron sulfide mineral pyrite. Self-interest would 
assure optimal recovery of these commodities by Flambeau. At least 60 per
cent of the gold and silver contained in the ore would be recovered in 
the processina of the copper conce.ntratea. The remainder would be lost 
t .n processing. although soae of this aay ultiaately be recoverable 
from the mill tailings. The zinc: contained in the ore would be re-
covered if it ia found profitable to do eo at the time mining reaches 
the zinc-bearing portion of the ore body. Shoul d zinc recovery prove 
to be economically unfeasible under those future circumstances, the 
zinc mineral sphalerite would be left in the tailings. The pyrite
bearing tailings eonstitute a potential aulfur and iron resource whieb 
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would not otherwise be available. Pyrite is not oarkctable at this 
time; therefore~ it 11 planned t o deposit the pyritic ta i li.ngs tn 
the waste containment area . Although this material could later be 
retrieved and reprocceeed to recover the pyrite together with a por
tion of tho previously-discarded gold., silver and zinc, the economic 
and environ=ental costs of doing so cay be prohibitive. 

8.006 Extraction of the copper mineralization which will remain be
low the bottom of the open pit would be contingent upon future cir
cumstances. Yet-to-be determined ch$racter1st1cs of the deposit 
itself , such as rock strengths and the nature of the ore-to-waste 
contacts in detail. which .... ould becocne known as minin.s progresses, 
plus future technology and econo~cs~ ~~uld determine the ulttaate 
extraction. Should steeper- than-planned pit slopes prove feasible, 
the economtcal depth of the pit would be greater, thua reducing the 
amount of mineralization remaining available for underground mining. 
A commitment on the extraction of th~s potential resource would be 
aade durtna the later years of tbe open pit mining operation, vhen 
all of the parameters would be better known. 

8.007 Two parcels of lend - the 55-acre opon pit site and the 156-
acre waste containment area - would be irreversibly committed to a 
new use entailing a permanent change in the contour of the land. 

8.008 Excavation of the open pit to its plenned depth of 285 feet 
would destroy 55 acres of land surface now occupied by upland foreat 
and old-field pasture. A new aquatic and ahoreland habitat would be 
created on this acreaae when the pit is rehabilit ated to a lake upon 
t he cessation of mining. In the human tiae fr~e, thb change would 
be pe:rmanent. 

8.009 Utilization of the waste containment area would destroy 156 
acres of surface now occupied by fa~land and wetlande. This area 
would be covered to a depth of at least 20 feet with the tailings to 
be generated by the Dining operation. The entire 156-acre area 
would be committed to auch use from ~he outset of the operation aa the 
waste containme.nt fAcili ty is designed to provide capocity for all 
waste materials generated by both the open pit and the possible under
ground mining operations. The surface area to be affected would be 
the sace: tn all ca.sea; the he1S.ht of the accWDUlated waste mat.ertala 
would be dependent upon contingencies related to sales of by-product 
pyrite and the feasib ility of underground mining. When rehabilitated, 
the waste containment area would forcm a flat-topped hill from 30 to 
SO feet high supporting a vegetation of graases and shrubs. It would 
probably never be usable for agriculture because of the potential 
dangers of bioconcentration of metals by plants grown upon it. All 
uses of the surface of the waste con tainment area would be limited to 
these l and uses which would not potentially puncture the imperviou.a 
cap. 

8.010 Should underground cining of tbe mineralization below the eco
nomic depth of the open pit prove feasible, the extraction of gravel 
to be used as underground fill would destroy approximately 30 acrta of 
land surfac~ nov occupied by old-field pasture and upland forest. This 
acreage, which adjoina the former Ru.sk County gravel pit, would be 



rehabilitated after use to form a smoothly-contoured depression soae 
15 feet deep and vegetated with l ocal shrubs and grosses. 

8 .011 Another Qajor comoitment of resources ~~uld be the energy con
sumed by the m1niTtg operation. Nearly all of the energy uaed in the 
operation would be derived from middle·dist1lla t e fuels and alectric 
power reserves. On-aite energy requtr~nta for the construction 
period and 11-year open pit operation are estimated to be: 

Electric power: 
Diesel fuel: 
Fuel oil: 
Gasoline: 

12S.4 million KWH 
2.7 million gallons 
1.3 million gallons 
0.5 million gallons 

8.012 The commitment of approximately 1,100 man-years of work on the 
site during the full 2-year construction and start-up period and 11-
year operating life of the open pit mine, represent an irreversible 
cocm!taeot ot human resourcea by society at large. 

8.013 The capital investment of approximately $15 million by FMC to 
eonscruct and equip the mine and concentrator would constitute an 
irreversible commit•ent of financial resources only if the enterprise 
should fail. A viable enterprise would not only return the original 
investment, but would also generat e capital for investment in new 
business activity. 

8.014 The commitment of materials required for construction and oper
ation of the mine is not conaidered to be sisnificant because of the 
relatively saall quantities involved and tho fact that much of the 
material and equipment would have sufficient salvage value to assure 
its ultimate recovery. 

100 



9.000 COORDINATI ON 

9.001 On 13 February 1976 a meeting was held in St. Paul with repre
sentatives of Flambeau. the St. Paul Distriet Corps of Engineer a, and 
the Green Bay Office of the u.s. Piah and Wildlife Service (PWS) pre
sent. At this meet~n& representatives of Flambeau outlined their pro
posed project to the represen tatives of the Corps and the FWS. 

9.002 On 3 March representativel of the Corps and the FWS made a f ield 
visit to the project, accomp8nicd by Flambeau representatives. Pol
lowing t ho field tour another meeting was held to diseuse various as 
poets of t hQ project. 

9.003 On 4 March Corps representotlvee a ttended a public hearing held 
in Ladye~ith by the Wi sconsin ONR to consider the adequacy of the State 
BIS. 

9. 004 On 16 April the Corps iaaued a public notice st.attna that Pla.a
beau hod applied for a Department of the Army permit and that the Corps 
was so tna to prepare th~s environmental impact statement on the proposal. 
Aa of lS July. the Corps' had received 17 l etters of comment from private 
individual•. 

9.005 Tho Corps wil l hold a public hearing in Ladysmit h following the 
circulation of this draft ElS ond before the preparation of the final 
EIS. The time and place for this hearing has not yet been oatablished. 
The hearing will be announced at least 30 days before it ia held. 

9.006 The U.S . Fish and Wildlife Service has stated that they would 
heve no objection to the issuance of a permit to Flambeau with appropri
ate conditione (exhibit 50). 

9.007 In accordance with the Endanaered Species Act of 1973 (16 U.S.C. 
1536 Supp. III 1973) the U.S. Department of Interio r hao been consulted 
to evaluate the potential impacts upon threatened and endansered species 
of plants and wildlife (exhibit 51) . 

9.008 The Wisconsin State H~storic Preservation Officer hoe 6een con
ducted to determine the potential for impact upon cultural resources 
(exhi bit 48). 

9.009 the following agencies, interest groups and tndividuala arc being 
furni.ehe.d copies of the draft environmental ilt!:paet st.ate•ent for review 
and eo1111nt. 

Honorable Caylord A. Nelson. U.S. Senate 
Honorable WilliamS. Proxmire, U.S . Senate 
Honorable David R. Obey. U.S. House of Representat ives 
U.S. Environmental Protection Agency 
U.S . Department of Agriculture 
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u. s . Department of Coccerce 
U.S. Deportment of Heal th , Educat ion and Welfere 
U.S. Deportment of Ho using and Urban Development 
U.S. Department of the Interior 
U.S. Department of Transportation 
Federal Energy Adainistration 
Advi sory Council on His toric Pre-s ervation 
Wi sconsin Depart ment of Natural Resources 
Wisconsin DepartmGnt of Agriculture 
Wisconsin State Bureau of Planning and Budget 
Wis consin State Archaeologiat 
Wisconsin State Historical Societ y 
Wisconsin Environmental Information Cleoring !louse 
Water Resources Commission 
West Central Regional Planning ~Ilion 
Soil and Water Conaervation District . Eau Claire County 
State Board of Soil and Water 
Chief, Mi ne Recl amation Unit , Wisconsin Depart ment of Natural Resources 
District Director, Wis consin Department of Natural Resources 
Hayor, LadysPdth , Wisconsin 
Rusk County Board of Supervisors 
Rusk County Highway Depar tment 
'town of Grant 
Rusk COunty Clerk 
Flaabeau Hining Corporation 
Audobon Workshop, Sarona , Wisconsin 
Wi sconsin Canoe Association 
Bau Claire Leader-Telegram 
Chi ppewa Herald Telegram 
Ladyo.Uth News 
Rice Lake Chronotype 
Eau Claire Spectator 
Lester C. Tiews 
R. Lee McNair 
Randall K. Backe 
Thomas Calazen 
Mrs. John M. Arts 
Mr. and Mrs . Leonard J . Gleason 
Christ ine A. Nash 
Kevin Hasen 
Evel yn Churchill 
Mr. and Mrs . Fred Erdman 
Kr. and Mrs. Paul Meszaros 
Roscoe Churchill 
Char les Plantz 
Joan Kluetznik 
James Saxild 
Bee Breen 
Bill DeNuu 
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9.010 Cop~ea are also beina •~nt to the follo~ing librar~es where 
they will be ava~lable. 

Ladysmith City-County Library 
Mt. Senario College L.ibrary 
Cornell Public Library 
University of Wisconsin Center - Barron County Library 
Univer·sity of Wisconsin Memorial Library, Ma.d~.son 

Hadison Public Library 
Chippewa Palla Public Library 
Durand Free Library 
Eau Claire Public Library 
Mabel Taintar Memor~al Free Library, Menomonie 
Un.ive.rsity of Wisconsin - Eau Claire Library 
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CLOSSARY 

Benthos - Thoae organisms which live on the bottom of a body of water . 

Coniferous - Pinea, cedars, spruces , etc; aade up of evergreen trees . 

dBA - A 11wei.aht.ad11 measure of sound pressure level which provides 
relatively hish correlation with subjective eatimatel of 
loudneaa of certain noises ; e.g. 30 dBA • soft Whisper; 50 
dBA • average ho~ noise; 75 dBA ~ busy traffic ; 100 dBA • 
PneUIIUltie drill. 

Evapo- transpiration - Process of water l oss to the atmosphere as 
vapor via evaporation from sur faces or t ranapiration from plant s . 

Fauna - The animals of a given area taken collectively . 

Fl ora - ThA plants of o given area t aken col lectively. 

Moraine· - Material deposited by glacier s during advonco or retreat . 

Overburden - Material, soil and rock , that must b~ reaoved to uncover 
the ore body. 

Saprolite - A type of clay for.ed fro~ rock decomposina in place . 

Stopes - Tetracea formed in open pit mine as mining operation goes 
deeper. 
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SEEPAGE ANALYSIS, WASTE CONTAINMENT AREA 

* . 
SE EPAGE ANAlYS IS: 

.\V( t.OSS THROUGH E t.( ldEN T 
tt ~ I 

':0 0~9~8 ·-/ ft dom 
! =0 02890 doy 
3=0 00007 
4 : 0 00 006 
5,0 0 0 805 

9 =0 00833 ) 
TOTAl.~O 10499 ~ ~I dom 

doy/ ' 

*Derived ftOI'I'I Unit e t le tnel'l t model 
~UJymin9 IQ f991 wi4t ~I!IQft lt!l'l~t. 

a $7 root hiQI\ lmponded . oter ...... .. 
!!Q.!!: 

Estl mote <l fio•time fro m CIOint 

:Q, 78 - ft dom •·';. .. , 
oot/doy 

: 6 .3 901/min 

SOJl DATA, PERt.I!£A8!t.l "" 'l CM/ SEC 

SOIL l A, SANi>STONE ANO MINE RQCI( "'/<J P YR ITE I • I Q · l 

19 , WAST( MIN( FI:OCK WITH PY~IT£ I • 10· : 

2. SAPROJ.. Il ( <Mtl U J tO · ' 
3 • Ud~W:;$ 

4, S ILH ML) 

~,SA NO MEDIUM OENS£(SM 1 

6, SI\.TY SA ND OENSElSM) 

EL. 1195 ( TOP OF' DAM) 

' ~ l 
to·• 

1.0 .. tO' ' 
1.0 • 10 ' ~ 

1.0 t to·• 

EL 1189 {WAT E R L E VELl ®"© 
@to© 

9. 4 yeors 

18. 6 ye<:tr$ 

~;,;;;-, ""' --l-1 

SOIL 6 

( OATA TAK(N FROM REPORT BY SOIL 
TESTING SERVICES OF WISCONSIN, INC •• 
OAT EO SEPT Z7, 1973 ) 

• 

cvrort 1 RENe,.. SOIL 6 

,. , .. 



,. ••• 

FACTORS INFLUENCING SLOPE STABILITY 

SOIL CLASSIFICATION 

SOIL I SAND OR MINE ROC I( 

SOIL 2. SAPROLITE ( WL.) 

SOIL 3 TAILINGS 

SOIL 4 S ILT tWLl 

~.rBCNYTH VALU£ O£NSf!r 

ll! ~ 
e'• 32' C• 0 125 

1 ' •3<>- C•300 110 

e·· o• c• o 120 

e'• o- C•IOOO 125 

SOIL 5. SAN()· N ED. DENSE (SP) I '• )t-' C• 0 125 

SOIL 6 . SILTY SANO DENSE e'• 3~ C•tOOO 130 

SOIL 6. 

(SW/ Wl l 

( ) UNI FIED SOIL CLASSIFICATI ON SYSTEM 

~· • ANGLE OF INTERNAL FRICTION 

C : COHESION 

CUTOFF TRENCM 

SOIL 3 . 

EL. 80TT. OF OAM • 
• 1130 ' 

to' uo' 
' 



MONITOR W&LLS LOCATION 
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STATE WATER QUALITY STANDARDS FOR FLAMBEAU RIVER 

The Flambeau River is required to ~et t he water quality standards for 
recreati on , and fish and aquatic life of Chapter UR 102 of the Wiscons fn 
Administrative Code. TM applic<Jbte standards are as fol lows: 

NR 102 .02 

(3) STAUOAROS FOR FISH AIID AQUATIC LIFL Except for natur•l 
conditions , al l waters classifi ed for flsh and aquatic l ife shal l meet 
the fol lowing cri ter,a: 
(a) Dissolved oxygen: Except for waters classified as trout streJms 
1n Wisconsin Trout Streams, Publicat ion 213·72, the dissolved oxygen 
content in surface waters shall not be lowered to less than 5 mg/1 
at any time. 
(b) Temperature: 1. There shal l be no t emperature changes t hat may 
adversely affect aquatic l ife. 
2. Natura l dai ly and seasonal temperature fluctuations shal l be 
mainta ined. 
3. The ~ximum t~perature rise at the edge of the mixing zone above the 
existing natural teG~perature shall nOt exceed soF for s t reams and JOF fo-r 
l•kes. 
4. The temperature shal l not exceed 890F (31.70C) for wanm water fish. 
(c) pH: The pH shall be within the range of 6.0 to 9.0, with no change 
greater than O. S units outside the estimated natura l seasonal maximum 
and min illlum. · 
(d) Unauthorized concentrations of substances are not pennftted that alone 
or in 'ombination vi th other llldteri<lils present are toxic to fi sh or other 
aquatic l ife . Questions concerning the permissibl e levels. or changes in 
the same, of .t substance. or combina.tion of subHances, of undefined 
toxicity to fish and other biot.1 sha.lJ be resolved in accordance with 
the methods specified in "Water Qua l ity Criteria," Report of the 
Natfonal Technical Advisory Committ~e to the Secretary of the Interior, 
April 1. 1968. The committee ' s recommendat ions wil l also be used as 
guidelines in other aspects where re~~nmendations may be applicable. 

(4) STAflDAROS FOR RECREATIOfiAL USE. A sanitary survey and/or evaluation 
to assure protect ion from fecal ·contamination is the chief cr1 terion 
in determining the sui tabi l ity of a surface water for recreat ional use. 
In addition, the fo11owl ng bacterio1·ogica l guidelines arc set fo,.th: 
(a) The ll'l('ntbrane f i lter fecal col i foro count sha l l not exceed 200 
per 100 ml as 9eome tr ic mean based on not less than S samples per 
month, nor exceed 400 per 100 ml in ~re than lOZ of all samples 
during any month. 

. EXlliBil" 21 
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K4JOR OISCKARGE IH THE FLAHB£AU RIVER BASIN 

Avt r,.ge Oa11l Discharge 
Typo of Gil./ 8005 r.s.s. • 

Source Waste Treatment O.,l pbs.j {lbs.j Date 

Ctty of 
Lady..,tth Sewage Su:ondary 541,000 125 103 4/lS 

Puvey Paper Fiber 
Mills Paper Recovery 1,612,000 1,765 1,905 J/lS 

Cl ty or 
Par- Fa11s Sewage Secondary 614,000 133 4/75 

10/69 

Flambeau Sulfite Pulp Ft ber Recov-
Paper and ery. Evapo· 
Company Paper ration & 01s· 

posal 6,650 ,000 17,051 1 o,soe 3175 

Mercer 
s.o. 11 S...ge Secondary 38.000 14 10/69 

vn hgo or 
Butternut Sewage Lagoon 190,000 JO 33 10/69 

4/75 

Ct ty of 
Phtll t ps Sewage Secondary 281 ,700 79 95 4175 

•Total Suspended Solids 

Source: Upper Chippewa River Pollution lnvestlgltlon Survey - ~~R - 1970; 
Unpublished Self Monitoring Reports, 1975 

EXI!IBIT 22 

A-34 



' " " / ~'\ 
··:.-1 :-.-:: .. ' 7?.. . "' . • ' ..,. ' I .: . 
' ' 
'-) -:"". ... 
i.··,. ..... 
.. "" 

v. 

'· ..... 

.. , 
\ .. ,.. . 

AND GROUNDWATE • TEST HOLE MONITO~ GRADHN1' (ONTC ;]\ . . 
.. • . WELL !.OCATI •· fu•• 
! \ \ "' ·,· ... l, .... !_.,L.~! ··· ONS -~ORE BODY AJ\EA 

• " •; • "f ~ /) ', / I I 
'. ... 0 \ I 'I • 
. ... : , ·o .('... . '.. · .. J ... ,.-....... ~ ,.... •• ' . ' . , , ~ ---" . ,.. . \ 
. •• ' . \- ..... : . ... . • .. ," /~---:• - _1,, ...... ,,.:.:-·.. ' \ .. ' .. . ' - '" ,. ,- ' \ \ ',/ , ' // / / ( I . ' ' ' . • '• 

--~~~-1:~~· r-f-i:-~~·:-:·~·Jt " _., -' , , , , , I 

, ., ·. -.·· . ..-/ , I ~ , ...... , , ~ . \' ·. ·" '' ' ' \ \ - ., ······· ' , , ' 
1'\ ·~ " ' " • , ._ , ' ~--- I ' " ' ' \ • I ,. ' \ ':::D \. ,.· \ . ...... ......... :.- 0 / 7 ,' ---1. ..) ' / \., ~\· · ·; ~ .. · '\, I { · II .I 1' ----:o;--o· '· :! '•.•':· .,. 

:. ; • · I ' ' •f · I < f " ,''\ ' '·' +~~:;,· f-'----'1 
O::•;'·, ,~.., J~. ! / /'!' r._ .. ·'"'/ •''''• • I _ ..... : .; :~:-·' { . 

\ 

.n 

I 
. . 
·' .. . 

r.-·---. ____ ___, 
.... . ...... 

.. ,. 

, I , t ( 1 , I / I ,' I 1, "~ - JJ ... · • ·· ··''1'· -, :: 
I . " ' · ..:....,· / I I / . · . " .. -- ... j I "'"" -·"t 

. · .. ~\' -~·· :-y (I ;;-1)~" .-::-1. . _;~ .. ---/ ' / . . ,._: · : . """ { 
'''>' \ II II " " " . ,,.,, < I ~ .. ;:·., • ' • 1' / ~----, . _.. '" ~: . . ::r.::". ' . 

, , ·, I I _.' I r • ""' • , " "" 

-

_ _ _j._)~ I I 1 1 .·' I I "" I'IU • • ,L. ~'41 1 \ \ · ' ,. I _...---~---, . ,, . .,.U 

; ·- - >•,' ' \ \ • n+ ' I y ,_,.,... , / , ___ ,._ __ ,_c• ' I •' !'" '•-"" -, r ' ' " "' I / ''( \ ·•· = I 'i"·fl ~l ' ' ,'''<'!:-...i'_:. -" y£1 I . 

•

I \ / I 1';'

1

1 . · ' I ---, . I I / 
· · / I• ) / . • --- ' "'\ • I I .. • / . .... , , • • . - r -·- __ .. :../. / .t/1~ v-

" ' -- --· 
> 
I 

~ 

..... .. . . ..... '•· .. 

·-· \ '-1 .; / / 4' ... j ~/·:;/ ·: /_./ / - I 1:-·~ ·: 
' ·, \ , • • • ·1/ : ·f " . ' • • .,~.,, .• I . I 11. 

.. ·-

.. ·~ .. 
~--·~.,· / .. 

.···· : . . . '"". .. ' • / ·,</ 

\ : ;j I l f. i , ;, ,' / 1 ~u·"''.·f ' ~1 /~ '" 
\ • . , , 1:~'· t .. / ' \ ... . ~ I .:>

1 
I •. i - I I ' I , • __ , \ " ' . ' • •' . ,-- -- I t'- 1'"{~:.,. L ·:•(•;: · · • .-: ·' iiJ·I <v I """ f. """ 

: . ' \ ~-.""•-' ' ' :" •.!'''"··/ r • I I ~ 
, , . ' · ' ' .... ' ' · I ~L ' ' I I --l)~'\:'t-,::<':---'~~-· \':·:~ '· -.~....... ,, : --~ • .L . I · _./·" '1'7-- ~t.&\t E { ~ > .~ •• \ • /) M>o ' .-' I · 0 'f'! / ' ~~~~• I ' " 

<.,. ,_:: !;:~~I;) .) ; ),. •-: . ;/· ·g\ \ I . 
4,<9. •. ~~~· ~ r·~)~U·t·H· r/-f--.. -.,-· . '" I I \.. I II ~"~- :,-(. l: , • ._. -w·,t .. , ... y · 1 · -·_j·.-"\-~\~ .. -:_:_ .. ___,_[-_ 

v ' ~ /~( I ,., . ' 
1

- \ I ' '~t :·: .... r:f:/ .j :.._ I .

11 
.... o ~ ~\ \ \ . 'i ..... 

.. ' "'"' ..... . . '\ "' ·-. 
.. x>. .. ..,. / , ::£: ' .. ,. . ~ .... ~ ... ~~-~---·± l rV''"l .... ·· :~ 

W '' • Y ~ lo/ . •" ~i~ ,I .... :r : :·+ ... · ---
! • , . I 

'', .,t, r --:....= ·•· . ~J~(!}J· rl'' ...... ' 1' • ••• • 

' 11\\ - . '- ''1 \ ,,,~ , .. ~ ·. . . I l ~'~,"0, \ •; ..:· !: · I t --·'\" __ , .. ::·--.~::.
1 

· ~,\, \~1 ' '~·· • ' ,,• ten !' I . I 1' \'~'\'\ r \ : · :I , .. ,/ -· l ,. I ·· '~' \ " \ ' • .... l ' _ ..,.. I J '1: ' •' ' > -,- - ' ... I I I ,~1\ r . ; ·, •. \ I I , . ..·.,-·'1' 
· - 1\1.:.' l '• _, ' :;, · • / I u [} r-..J .. r t1 

..... ,.>.\1> ' " ' -- / I I jl - -~ • • ' • ., r. •• -. -::-,;:-- / ·;· . o -- _. .. , ;' 
/ ... :. ~ ~ . 

.. • - -· 1.-:L.- +;:··· .. 

• -9. 
-·~'~-~~ 

-· .. ~ ---~ : 



N 

17 

• 

15 • 
' 

OUTWASH 

• • 
• 

I 

{!,. 

F·5 

24 

18 • 

Gravel Pit 

• 

• 
10 

~· • • 4 
• 

I I • • 

IG 

• 

• 

I 

' 

• 

• 

~ 

~· .. 
OA 

7 
• 

, 

-

• • 
• Tl LL 3 

• , • 
2 • • 

14 
• 

' 

TILL 

• -
• 

• 

• • 
• • 

• 

• 
Lim it • • 

STH 

' 

G • • • 
5 • 
• 

4 LEGE NO 

• 

• 

6 
F-2 

• • • f Permeability 6: Seepage) 

• ~ Hi gh 

~ Medium ' 
F.i.t 'j Low 

CEOI'IORPIHC ZONES 

IN THE 

OREBCf.Y AREA 

SCALE : 1" ' !500' S73 



I 

HYDROGEOLOGIC CROSS- SECTIONS OF THE ORE BODY AREA 

-=-------------~--------------~ 

............ --.... -··· ' ....... -. --·~ · ., .. -.. ..... ~ ... ... .. 

. · ~-·--····· ..... . 

--!." --~ 

'If 
.. _ ... -· <-.~ 

~-
-. ... --· 
· ·-·~ ·--

A-37 

......... 
CC!l .......... ..... 
[il";:;l -. . ...... .. _ 

L-J•- -·--- ::.-::::.::.~ .... ......... _ ..... -... .. ...... _ ........ _. ..... ..... ...... - .... .... __ ..... __ _ 

'"'"1 ..... 

I •<•"•·~~'' • .-- -t"7* ... .... - •• _,. _,..,...,_,..,.! ........ ~ ....... -. 
........ ....... _ ;-- .. ~--

--:. 

EXHIBIT 25 
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SUMMARY OF FIELO PERMEA61LITY TESTS 
ORE 600Y AREA 

Test No . 
(hhlbi+ n> 

Permeabi 1 it~ 
Ft/Day G DtftZ Matertal Tested 

T.W. 8 7 •. 15 53 .48 Outwash {SW) 
9 5.07 37. 9Z Outwash (SW) 

29 7.06 5UIO Outwash {SW) 
34 0.53 3.96 Outwash {SW) (?) 
39 1. 47 11.00 Till (SM) 
42 3.51 26.25 Outwash {SW) 
43 136.2 1018.8 Outwash (SW) 

ST-9-17 A 3. 96 29.4 Outwash {SW) 
18 5.57xlo-6 4. 17xlo-s Till {SM) 
19 5.66 42.34 . Bedrock • Sandstone 
19A 10.63 79.51 Outwash {SW) 
20A 4.42xlo-3 3.3lxlo-2 Bedrock - s~ndstone 

21 1.32 9.:87 Bedrock • Sandstone 
22 7. 94xlo-5 5.94xlo-4 Bedrock - Sandstone 
22A 2.66 19 .90 Tfll (SM) 
23 2.85 21.32 Bedrock - Sandstone 
23A 4.25 31.79 Till (SM) 
24 3.19 23.:86 Bedrock - Sandstone 
25 2.06 15. 41 Till (SM) 
26 1.46x lo-2 0. \\ Til 1 PMl 
276 4.83xl0·2 0.36 Till SM 
288 l. 1 J 8.45 T111 (SM) 
29 1.\6xlO-l 0.87 Till (SM) 

Pen:neabil it ies: Bl: lfthologl: 

Soils - sw 20 to so gpd/ft2 50 Avg. 
Soils - SM o. 1 to 20 gpd/ft2 5 Avg. 
Bedrock-S-and-

to 50 gpd/ft2 stone 10 20 Avg. 
Til 1 Sectio.n 20 Avg. 

BY Pi t Sector (in till - sandstone section) 

West Side 
Southwest Side 
Remainder 

50 gpd/ ft2 (approx. f rcxn ST -9-18 to 20) 
10 gpd/ft2 (apprOx . frcxn ST-9-26 to 18 ) 
20 gpd/ft2 

A-39 
EXHIBI'f 26 



> 
I ... 

0 

§ 
ANALYStS OF GROUNDWATER WELLS. MIN[ SI TE. fLAKR(AU UlV(lOVHtNJ PROJECT, 

LADYSMITH. Wl $COHSIN 

-----------''-'E~ST _ll(l~ M.Ot!lly__ _ ____ --- ·--· ···--
., ANAin rs' ::l 

61 Ia' 292 coS 
u 

415 
6.Z 

N pH ($tandal"d UnHs) ... . 6.9-7.2 
7.2 
6. 9-7.6 

'·' 6.5-6.9 
1. 1 
6.6-7.6 

6.7 
6 .3-6.9 
&.6 
6.3 •7.0 

6.4 
6.0-6.6 
6. 6 
6.1·7.2 

6 .14 6,4 
6.8 

5.9·6.3 
•• pH (S.U. - Laboratory) 

Total H.lirdness Ccaco,) 

IC! U'ate ICi trogtn (I ) 

SulP!'!tu 

All.flllnllll ug/1 

Ar-senic 

191 
170·206 
250 
l70· ll0 

0.2-2.3 

•.01-< .05 

99 
92-110 

<1-c6 <6 

90 
80· 112 

124 
80· 176 

J.i 
0.2·12 

&.r1um cQ.2 c0 .2 cO.Z • 0.2 

!8o!!roo!l!!!'-------'-':.;·..!:0~2·;·..!:06!!... __ .:;•..J.O!j2i:•..J·04!:!... __ ,~.:_!0~2----.!'...!!·02·.02 

ta~tu. <.001-<.02 <.001-<.02 <.01·<.02 c.OOI-<.02 

lOS 
60-195 

0.3-0.8 
4.4 
0.1·9 .0 

<.02-.03 

<.001-<.02 

6. 1•7.6 6 .1-6.7 
63 76 
44· 104 6~·88 

10 l 
10-143 65·250 ... 

0.4-1.0 
16.2 

0 . 1-0.8 
16.§ 

8·J2 11.32 

cO.S-.:6 .:O.S-<6 

cO. Ol <0. 01 

c0.2 c0.2 
. 14 .13 
.02·. 24 .06·.24 

<. 001-<.0l c.OOI · •t.02 

( .02-0.2 <.Ql ... lS ·'~·n.~~'""~-------·~·~0~2 ____ ~·~·02~----~··~02~-----~·~·02 ------~·~.02~ -----T~~~--~~~~--
~ptr c.~S-<.05 < •• 025-<.0S <.025-<.0S <.025-<.0S <.025-<. 0S .025-4.35 

0.1Cf 
Fluoride <. 02- . 14 <.02-c.08 <.02 <. 02-c.08 c .02-c.08 .02- .14 

•• 
!I~~~·~------------~~~-~~·~1~2-----~~~.1~·~1 3~--~·~.0~2~5·,_,Bc_ _ _ ~l~.5··~3~.5c_ __ -L7~.4~·~18~.~5---~~r---~~n------

led c.OOl-<.1 <,001•<. 1 <. 001•<.05 <.001-c.OS <.001-<. l 
11.8 • •• 6.6 9.8 8./ 

.~~·~·~·'"'""~-----'~s~.3~·~42~--~l.~2~-l~•----~4~.s~-lo. ________ ~6~-l~7 _______ .J-~4~2----~·~------~~------

<.ozs- .51 <.OU-0.7 <.025· .18 c.02- .06 <.02'5· .5 <.OJ ... 63 .78·1.29 

t!srcury ug/1 '1 <I <I ----------~·~· ,------~·~~--------~·~--------·~~~---------
~Ho!!,l!JY:!!bd!!!e!!•!!!...,~----....:.',.!OO~l::·'~·.!!4 _ _:.' ..!· OO!,U,!.l·:.:''-'·~4 _ _:<~.~00!!,1!.:•::.'~· 4!_ _ __ ,!'..J·OOI·<~ . 4 <. 001 -<' . 4 !.:JO~Ic_ __ ..!.,< ~ P:O•!l ________ _ 

~N!!Ic'-'k-"e~l _______ ....;.•,.O,I.::·~··~o,s _ _..::.<.Ol · c.os c.ol-<. 05 c ~Q_1 -c 05 <.01·<. 05 c.OI-.18 <. 01- . 15 

!5e!!,l!.!Je:!!n!_!h!!!_lll _____ ....!,<!!· O~l~-·~·,_;Jc__<~·,.!O!,tl ;o·•'-'·~3'----'''-':..::0:!.1·::..•~·~3-----S.':!" Ol·s . 3 < . Ol -c'-'·c!3'---..S.-"•O~IL..._ __ ~"·~O:!,l _____ __ 

S11vt l" c.01-<l <.OI•cl c. Ol - c l c.Ohsl c ~OJ -cl <.01 y01 
.8& .l'l o.20 

Zinc . 17-1.32 .. 025· . 06 ,.oos-, .01 •• o:s- .06 ,.005·2. 3 .07-.23 .09·.51 
ls..pHng cW~Rnced July 1911 2s-pl1ft9 COUr....tnctd SepttGiber 1971 3Sap1H .Niy 1971 to Oecet'lber 1971 
4$M!p1tng C()mlltnced Jlnuuy 1912 Ss.,.Hng connenced December 1972 6Ail values •rt fn ~/1 unless fncllctttd o therwise 
7The- lower values 1rt t~ r• nge. The upper values •re tbt .ean. In some c• ses~ ~an v•l~es •r• not eppl lc•b1e since so-t 
trut values were Mlow ttlt detec:t.1on llmtts of the applicable tests . .. • 
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PERKEASILITIES OF SELECTED BASE SOILS UNOER THE WASTE CONTAINMERT AREA 

S•mpllng Oepth & Thickness Soil Aver•ge Ptrmeab111ties 
Statton of Soli Tes ted !ft! T~2e { feetl~tar ~ 

21-27 6.0-7.0 511 t over s ll ty 
sand 

0.67 

21 -Jl 2.0-3. 5 Cl ayey s1 1t over 
silty sand 

1.13 

21-38 0. 0-8.0 Silt over 1.74 
$1ll,y .. nd 

21-53 2.0-5.0 Sfl t over 0.07 
silty sand 

21·40 0.0-11.5 S11t over 0. 93 
silty sand 

Source: Soil Testing Services of vtsconstn. Inc. 1973 
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DESCRIPTION AHO DISTRIBUTION OF PLANT COHMUNITIES 

Ptrctnt of Percent of 
.llap Total Major 

SYI!!bol Name MaJora Species Acreage Area C01m1unfties 

A Mtxed deciduous· Aspen, red maple, ash, 282 16.6 28.2 
coniferous lowland elm, White birch 

8 Shrub swamp Alder, willow, dogwood 262 15.4 26 .2 

c Mixed decidUOUS• White birch, red maple, 176 10.3 17.6 
coniferous upland aspen, sugar maple, black 

ash, basswood, elm, hemlock, 
bur oak, butternut 

0 sedge aeadow Sedges, cattails, 
grasses, rushes 

111 6.5 11. I 

E Old field Grasses 103 6.1 10.3 

F Bog Sphagnum mat, erfcads 28 1.6 2.8 

G River Basin Community Grasses. sedges, 
willow, stlver maple 

23 1.3 2.3 

H Wooded swacnp Ta.~~araCk ~ --:.2. 1.5 

1,000 58.7 100 

OTHER REGIONS WITHIN AREA (not studied) 

I Field Disturbed annually 618 36.3 

J Residential Disturbed continuously 60 3.5 

K Gravel pit Disturbed recently ___.ll 1.3. 

1,701 99.8 

EXHI BI T 32 
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WOODY SPEC IES WITHIN THE OPEN PIT AREA 

fAll SURVEY 

GYMNOSPtRMA£ --
PINAC(A£ 

P1nus ~si nn~~ ~ ~ed pine 
m~rOtr-is-- whi tt oint 
laru 1ar"C1(1fW - t4--arac.
A1i•es bals~nC'a • balscJ.m n ,. 
fsuga canJdinSl s - hemlock 

TAXAC[AE 
laxus canadtnsls - A=e~lcan yev 

AtiACAROI AC(A( 

AtiGIOSPtRMAE 

r~d maple 
• SUCJtll" ROaplt 

• st!'ler .apl e 
- mountain llWIPle 

Ahus r"adi ca~s - poison ivy 
!fiys tzph in;-. st~ghorn s~~c 

AQU I FOLIAC!A< 
llex ver t lc,1 1ata - black 41der 
Nemop.anthus mucronata - mountai n holly 

CAPRIFCI. IAC(A( 

- Amerfcan hazelnut 
t>e•~ed hozel1111t 

•romoood 
bluebcech 

rch 

Oierv il la lontcera • bush honeysuckle 
l.on1cera canaCiiMTs - Amerfcan fly hOneysuck le 
[onlcera tJ fdf"i'U-: tuta r lan hOneysuckle 
Sambucus can,de'ilSis - con11110n elder 
Viburnum lentago • nannyberry 

ERICACEA£ 
Gaul then a pnxu-bens - wintergreen 

FAGAC£~£ 
Oue-rc~o~s Ncroca rpa • bur oak 
gue•·cus r ubrJ - red oak 

JUGI.A.~f)At[~{ 
Juglans cincc~ea - butternut 
tuya cordt.io.mTs - bitternut hickory 

A-49 

ROSACEAE 

RUBIACEAE 
Mltchcl la repcns - pJr t rtdgcberry 

RIITACEAE 
Xanthoxrlu. al'lilf!'rkan~An • pdckly .nh 

SAX I FRAGAC~E 

.. puS$Y wt l 1 ow 
- crack wfl l ow 

• large-toothf'd upcn 
- qualting aspen 

Rtbes c~anosbati -
R1bes h1 rtill"iiii- saooth gooseterry 
Rrbes rotUftdl folluo • 

THYMElACEA 
Dfrca pa lustris .. leatherwOOd 

TlliACEAE 
Tilia ~rtcana - basswood 

VITACW 
Parthenocissus guinqvenfolia 

Yirgi n1a creeper 

EXIIIBI'r 33 



' · EXUIBI'l' 34 

FERNS ANO FERN ALLIES Of THE OPEN PIT AREA 

OPH IOGLOSSACEAE 

br~cken fern 
denha i r fern 

f•oolna - lady f•rn 
crested fern 

- florist fern 
- long beech fern 

.. oak fer·n 
sensitive fern 

~~~!.£! - ostrich fern 

Botrychi um virg inianum - rattlesnake fern 

EQUISETACEAE 
£guisetum h}!t!e'lae - tall scouring-rush 
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Pllnt 
SP«Its 

C.nado 
t histle 

Oandel to 
Catt.a 11 
A 1 dtr 
Red·Osh 
Oog>rood 

AVERAGE METAL CONCENTRATIOIIS IN VEGETATIOII 
OOWII GRADIENT OF TilE WASTE· CONTAINMEIIT AREA 

1r4 15oect Humber 
I ll Ill !Y V Yl 
~ ln Cu Pb Zn Cu Pb _]!t -·tUPb Zn Cu Pt~ Zn Cu Pb Zn 

10 42 30 70 47 306 
34 63 51 

47 4) 249 52 48 266 ca 37 213 12 36 244 
49 951083 132 114 010 l79 41 749 153 92 870 196 1051139 

42 68 231 46 52 2R2 41 60 182 35 60 182 85 67 356 

Note: All contentrat tons tn parts pe~ mill ion. 

EXJIIBIT 35 
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Famjly 

cantdu 

Castorfdae 

cervidn 

Crfcet1dae 

Fell doe 

Leporidae 

lllstolldae 

Procyon1dae 

Sdurfdae 

Sorictdae 

Talpfdae 

Zapodldae 

F.XHI BIT 36 

SPECIES LIST 
All HAMHALS OBSERVED AND/OR TRAPPED 

lntervol 9-16-72 - 6-10-73 

Rtd fox 

Beaver 

~hlte-tofled detr 

Deer moun 
Htadow vole 
Muskrat 
Rtd-bocktd volt 
Whfte-footed mouse 

Bobcot 

Snowshoe hare 

Badger 
Hfnk 
Rfver ott.er 
Striped skunk 
Weasel 

RaccOOn 

Eastern chipmunt 
least chtp;aunk 
frankl fn•s ground squirrel 
lkirteen-lined squirrel 
Northern flying squfrrel 
Southern flying squirrel 
Eastern gray squtrrel 
Re.d squi rrel 
Woodchuck 

Masked shrew 
Short-tailed shrew 

Starnose mole 

t~adow Jumping mouse 
lloodland joqln9 mouse 

A-5Z 

Vulpu fulva 

castor canadensh 

Odocofleus virginianus 

Lynx rufus 

lepus amertcanus 

Condylura crfstata 



COMPOSITE BIRO SITING LIST 
(and where observed) 

Pit R .. d Pit Road 
-~ ~ Side ~ ~ Side 

Grebe, Horned X Brown Trasher' X 

Grebe, P-b X Robin X X 

Heron, G-b X veery X X 

Bittern, Am . X Bl uebird, East . X X 

Duck, Wood X X Kinglet, G-c: X 

Duck, Am-Gold-eye X Waxwing, Cedar X 

Duck, Suf. -head X Stulin9 x x 
Hawic., S-s X Vireo, R:-e X X 

Hawk, 8-w X Vireo, Warbli ng X 

Hawk., Marsh X Warbler, Yellow X x 
Hawk, Sparrow X Warbler. Y-th X X 

Rai l, Sora X Warbler, C-nut-sided X X 

Kill dee,. X x Oven-bird X X 

Woodcock X Redstart X 

Snipe, Wi lson's X Sparrow, House X 

Plover, Upland X Bobolink X X 

Tern , Slack X Meadowlark, East. X X 

Oove, Rock X Meadowlark, ~est. X X 

Oove, Mourning X X Bl~ckbird, ~-w X X 

Cuckoo, 8-b X Oriole, Sal t . X 

Nighthi!lwk X Blackbird, Rusty x X 

Slofift, Chimney X X Blackbird, Breu. X 

King~isher, B. X X Grackle X X 

Flicker, U-s X X Cowbird X X 

Woodpecker, R-h X X Taniger, Scar. X 

Sapsucker, Y-b X X Grosbeak , R-b X 

woodpecker, Ha iry X X Bunting, Indigo X 

Woodpet ker, Downy X X Grosbeak, Eve. X 

Kingbird, Ent. X X finch, Purple X 

Flycatther, Crest. X Goldfinch X X 

Phoebe, Eut. X Towhee X X 

Swallow, Tree X X Sparrow, Sav. X X 

Swallow , Barn X Sparrow, (e Conte's X 

Swallow, Cliff X Sparrow, Vesp. X X 

Martin, Purple X Junco. S-d X X 

Blue Jay X X Sparrow, Tree X X 

Crow X X Sparrow, Chtp. X X 

Chickadee, 81-c X X Sparrow. Cl-c X 

Nuthatth. W-b X X SparrOtt, W• th X 

Wren, House X Sparrow, Fox X X 

WY'en, S-b Marsh X X Sparrow, Swamp X X 

Catbird X X Sparrow. Song X X 

JOOIIBIT 37 
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FIS~ OF THE FLAMBEAU RIVER BETWEEN LADYSMITH AND THE THORNAPPLE DAH 

Family Common Name 

Acfpenserfdae 
lake sturgeon 

Catostomidae 
Wht te sucker 
Short~ead redhorse 

Centrarchidae 
Slack crappie 
Bluegill 
Pumpki nseed 
Rock bass 
Stnallmouth bass 

Cyprinidae , 
81acknose dace 
( ()CI"r.X)n shiner 
Creek chub 
Emera ld shiner 
Hornyhead chub 
Longnosc dace 
Northern red-bel ly dace 
Reds ide dace 

Esocidae 
Muskel lunge 
Northern pike 

Gad idae 
BurbOt 

lctaluridae 
Slack bullhead 
Channel catfish 

Percidae 
JohMy da rter 
Wal leye 
Yel low perch 

Percops idae 
Trout-perch 

EX~!BI'l' 38 
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Scfent1ffc flame 

Ac1penser fulvescens Rafinesque 

Catostomus commersoni {Lar.ep~de) 

UPxos t~-a~nac ro 1 ep.!_~?.~ 

Esox masguinongz (Mitchl l l ) 
"Esox lucius Linnaeus 

Lota lota (l innaeus) 

Jctaluras mel as (Rafinesque) 
lc taluras punctatus (Rafinesque) 

Percoes i s omi scomaycus (Wa 1batr.n} 



.... 
;M Upland forest 

:;;f.:. ·.:•;J Lo~land forest 

~Form land 

W&J Old field 

~ Shrub swamp 

~Grave-l m ining 

~ Tree plantation . 
N Tree nursery 

LAND CONTROLLED BV FMC . . 

F LAMBEAU MINING CORP. 

PROPOSED LAND USE 
Propos ed ProJec t Site 

Grant TownshiP. Rusk County, Wiscon,in 



ESTIMATED AVERAGE Y~LY SALARI ES AND INCOME TAX FOR CONSTRUCTION PERIOD 

Class of 
Average 
Mtllb@r 

Vorker r.elo~ 

Cons tt'\IC t So.n 
aM oper•ttng 120 

Service employees 
during construction 
period 34 

Total ytarly 

C~nstruct1on period 
2-yeu tot.al 

Average 
Ytarly 
1~ 

$15,800 

7,500 (est.) 

Yearly State 
Person~ I 
lnc:G~~e Tu 

$898 

255 

Total Yearly 
State Per·sonal 
JncOtae Tu 

$107,760 

8,670 

$116 ,430 

$232,860 

ESTIHATEO AVERAGE Y~LY SAlARIES AND IIICC»tE TAX FM OP£AATIIIG PERIOD 

Class of 
WOrker 

Construction crew 
Including supervision 
and administration 

Service employees 
durfng oper•tfng 
porfod 

Opor•tfng porfod 
yearly total 

Hunl>er 
Ellploytd 

78 

22 

AYer"age 
Yearly 
Income 

$13,077 

7,500 (est.) 

Yearly Sutt 
Personal 
Inconre Tax 

$654 

255 

1974 FMC REAL ESTATE TAXES 

Full value as dete~fned by Oepar~nt 
of Revenue 

tocal •ssesscent rate (83%) 

Hfll r1tt .036679 - Total Tax 

Distributed as follows: 

EXHIBIT 40 

SUte 
~assessment 
County 
School - ladysmith 
Vocational school 
Grant Township 
Gross tax 
Less state tax credit 
'R'i"treal estate tax 

.000241 

.0014045 

.006791 

.028918 
• 0015995 
.001 
.039954 
.003275 
.036679 

A-S6 

· ~ 

$1,248,675 

1,036,400 

lmprov~~~~ents 

$ 51,600 

428,250 

s 353 
2,057 
9,946 

42,355 
2,343 
1,565 

$58.519 
4,797 

$Sl.12Z 

Total Yearly 
Stite Per-son.a l 
lncocne Tax 

$51,012 

5,610 

$56,622 

Total 

$1,300,275 

1,464,650 

53,222 



ESTIMATED fl!C REAl ESTATE TAXES DURING ot>ERATIOHS 

land Improvements To!•1 

Estimated full val ue $2,250,000 $1,050,000 S3. 300,000 

EstiNted l ocal assessment rlte (831) 19867 .soo 871 .500 2,739,000 

Hill rate .036619 - Total t.tx 100,464 

Distributed as follows: 

State .000241 s 660 
Reassessment .0014045 18.294 
School - l adysmith .028918 79,206 
Voc.ational school • 0015995 4,381 
&ra.nt Township • 001 2,739 
Gross tax .039954 $109,434 
less state tax credft .003275 8,970 
Net real estate ux .036679 11 00 ,<164 

F.XHIBIT 41 

A-57 



"' X 
RUSK COUNTY AS A RESULT OF THE FLAMBEAU PROJECT :c ESTIMATEO EMPLOYMENT INCREASE IN ... 

"' ... ... .,. A B c 0 E F G H ., Total e~.~~~ulathe 
£Jnployoes Total Added Total Added Popuht1on 

Ehpsod Total Total on Project Sel"vke Service Toul Now Jnc-reue 
Time Afttr Constructfon Operating Oerlnd front ~loy .. s [Jnployoes ~loytts of County 
Start of Crew Crew Residents u Result fro. Residents '""'Out u Result 
Construction £a2;lO,l!fS ~lor:ees of COuntx of Project of Cou:ntx or Covntx of ProJoct 

1 110ntl'l 8 5 2 4 3 12 28 
2 29 5 5 10 8 31 59 
3 34 5 6 11 8 36 68 
4 60 s 10 18 14 59 lOS 
5 80 5 13 24 18 78 137 
6 90 s 14 27 20 88 154 
7 100 s 16 29 22 96 166 

> 8 100 5 16 29 22 96 166 I 9 125 5 20 36 27 119 204 "' 0> 10 155 5 24 45 34 147 250 11 170 5 27 49 37 160 272 12 185 5 29 53 40 174 295 
13 210 5 32 60 45 198 335 14 220 s 34 63 47 207 351 15 193 10 35 57 43 182 309 16 163 15 33 50 38 157 272 17 140 20 33 45 34 138 245 18 77 78 59 43 32 107 245 
19 40 78 SJ 33 25 73 188 20 30 78 51 30 23 64 172 21 15 78 49 26 20 so ISO 22 5 78 48 23 17 41 136 
23 5 78 48 23 17 41 136 24 months 5 78 48 23 17 41 136 
Average 93 27 29 34 25 100 176 
3 years - 12 years 0 78 47 22 17 36 127 
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~ PERNEABIL!TIES AND EXPECTED TRAVEL TIME OF TAILINGS WATER THROUGH ... SELECTED BASE SOl LS UIIOER THE IIASTE CO!ITAIN~.ENT AREA .. f1 .,.c In d•y~ ro:~vir:d fl)r loJlo:r(S) ... 
H to polh thr~gh soli str•l \.11.;.(..,} .,. 

Thi tkn~U of et v•rlo~s ~e~ds In d•y~ • .,. 
8orll'l9 s~pl e Depth t Thickness of So l i Aver•9ed Petmc<tblt>fles 

Porosity(}) 
Soil lilyU t~ t I ' •• 10 ' Z$' ';c;. 

~ Tuted S•ple Tested Type( I) clfl/sec . leet/d/Jy t ot ssle~te ~e~d '~) 

ST·l1·27 • 6 ' to 7 ' ,. 6. 5 ~ 10- 7 1.8£.2 X ro·l 0.2) o to 7' 6100 1017 610 1'4 "' 
ST•21•)) I 2' to J.S' Hl 1.1 It 1 o·6 ) , II • ro· l 0. )) 0 t o ) .8• ISSO ISS ISS 61 )I 

ST•21•) 8 I 0 to 2 ' OL ( } 
2 2' to 1! • sx-"L ~1.7•10"6 ~ x 1o· l ) \' to 6' '" 4.81 0.28 o to a• mo 62S )75 ISO 71 

-
6• to 8' SH ( } 

SHHl 2 2' tO %0 Hl 6.6. 10"8 1.87 • ro"' 0.28 0 co ... 2 .. 01) 400 140 !6 48 

SH H 0(7} 1 0 to 2 ' Hl ( } 
x 1o"3 

' I ' tO,.., Hl (!.lxiO"l ) 2.S7 0.26 Otoli.S' I),)SO 2,225 l,llS SJ' 267 
s 10' to 11.5' "' ( ) 

'l' g;: Note•: 
I. As per Uni f i ed Soli Classlflcu i<M'I Sytterfl 
2. \there number of s-trata were tested, 

the •rltbnetl~ average was ea l culated. 
P'e3se see SJS Repor t ~970, dated 12~12~12. 
hrt I, flgvre 8. 

) . i ot31 porosi t y 
~ . Ca lcvlations of travel t lce based on assueptlon 

that all of head i s dissipated through thlt tl\lckflou. Thus, the calcula~IOllt lrliY be c011nrvatJvo . 
S. talwlulons of t r avol cl~ baud on fo llowing forll!lNiu: 

a. v uc~gc • v dlsctlarse velocity d l 
· s pores lty • v tcl'.arse • ~ 

• • 
•• ,_ v, kl 

• 

Source: Soil Testing Services of Wisconsin 
January 15, 1976 

d. t • tine • thi ckness/ v 
(Reference : $eepatzc. OJ&Jn3gc & Flow Nets. Cederg ren , Harry R. . (Joh.n WI Icy & Sons , 1967) 

6. lhc ana lysi s 11ssvmes th>t t there will be no solf·s~llng In the .. ·ute conul t~mcll t <~rc;~ f rom s l lees. (Kowr:,er , 
experle11ce wl th exist lng tal lings ponds svggut tl\at ' llll'lel accurMJ luI on wi II act to sui tha pond bott011 to 
that laaktgo wl11 be r.~lnln l zcd. 

1. Thl t soli would not be f looded 1,mtll e.ore thanE- feet o f talllllilS ar.-d ... atet' have .cc~.~.~latod In the MUte conu lnmant .uea . 



ESTI~TEO ACREAGE OF CHANGED VEGETATION COMMUNITIES DUE TO CONSTRUCTION OF HINE 

~ ~ 

• ~ 
i~ "' ~ N 

0 

~ -

~ 
• 

~ i~ 
... -u u 

8 8 

r u .. 
6~ ~~ Jj ... .g 1~ ~ ·,g g X 

i: ~ 

"' 
Mine Fc1cf1i ty '"' .. <..> 0 ~ ..; .. "' - .. 
T~t.ll ~c~! with 

9 7 70 12. 3 12.9 0 0 0 1200. r. 312 

pit 41 14 55 

~~~r~~t and ' 3 

4 1 5 
waste conta1 Mlent 

5 11 1.0 1 ,. 

¥o*. 1 ~ ' ' 2 1 1 32 36 

~au~ a f!~~;n;::• 9 .3 .4 I.R 11.5 

road 7 9 16 

l~c ;t:~n 
an/~;a~i" "'" ot 1.5 1.5 

~~!:~:n~! .' on 
phase shaft minel 17 11 '" 
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A LTERNATIVE 

WASTE CONTAIN M E N T A A:EAS 
RA ILROAD SIDINGS 

A NO 
HAUL ROADS 



\ 
\ 

• 
5 

8 

ll ' -<~ -;Jo 

" 

N T 

·--
20 

"' 

. ... . . . 
' 
,,. 

- / 

- - l ... - :'-- ' -
-- - : 21 . . 

.... " . 
G R A 
~ 

.. 

A-63 

:4 
f 

/ 
' 

N 



THE STATE HISTORICAL 
SOCIETY OF WISCONS IN 

81 6 ST A ll! STR!!T I ;,jA OISO N , WISCON$1N U106 I JAW. IlS MOR TO N S W.I fH, OIIU!C lOR 

Strltt IIIJtOI/C hut,vtttlon O{fl« 

J~ly 20, 1976 

Mr . WUU311 L. Goetz 
Chief~ Construction~erotlonl Dlvt.ion 
St. Paul District. Corp• ot £nglneare 
1135 u. s. Post Office & Ouot .. ~~~•• 
St. Peul, Minnesota SSlOl 

Dei\r Hr. Coeu: 

SHSW 0408- 76 
Re: KCSED-ER 

We have reviewed the ar eheologieal aurvcy report of the 
proposed Fl3abeau Mining Corporation project prepared by 
Mr . Joseph Tiffany . 

We concur with the finding• of Mr. T!ffony, and we r ecocmend 
that the alternate route of the rollrond spur not b~ selected 
for construction. 

We see no renson why t he Cotpa of Engineers should not issue 
the proposed permit (NCSCO-S 76-S3-317-000-01) to the flamb~au 
Mi ning Corporation . The re ore no eitt!!l of historical or archi
t ectural s ignificance i n the project area that a r c listed 0 1\, 
or eligible tor , the National Register of fl1storic Places . 
With the one exception, stated ubovc, t h.ts S{lme is true for 
archeological sites . 

Please infor~~t us whe n n fina l decision is reached on t he 
location of t he rnUrond spur. 

Sincerely, 

. . . " .. 
Jamoa Horton Smith 
State Historic Preservation Officer 

JMS:rdc 
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StAte of ~Visconsin \ DEPA R TMENT OF NAT URAL RESO U RCE S 

Ju ly 16 , 1976 

Mr. Robert F. Pos t 
Chief, Envi ronme ntal Res . Branc h 
St. Paul Dist., Corps of Engineers 
1135 u. s . Post Off ice & Custom House 
St . Paul, tiN 55101 

Dear t-lr. Post : 

AmhorwS. E••' 
S.CIIIIM'V 

60X4SO 
MAO!SON. WIS(:ON$ 1N S310 1 

IN REPLY REFER TO: 2700 

Reference is made to your July 9. 1976 letter to Mr. Ca rroll D. 6esadny 
rega rd ing the ElS which t he Corps of Engineers i s pre paring on Fl ambeau 
Ni ning Corporation 's proposed copper mine near Ladysmith. Wiscons i n . 

You reques t ed the Department's views on the acceptab il ity of an alternative 
alignment of the proposed was te containment area, as shown on the map 
~ ttachcd eo tha t letter. 

Fl ambeau Mining Co rporation has never submitted a proposal for s uch a con
figuration to us. They indicate that they do not ptesently have the con
Struct ion plans, see page tate calculations, and other data which would be 
requir ed for us to make o meaningful determination of the acceptability 
of such an al ternative configuration. 

In t he company ' s ElR submitted to the Department in J une of 1974, they had 
i ncluded a port ion west of the nor thwest portion of the alignment shown in 
t he De partment ' s EIS , published i n February, 1976. Info~ation submitted 
with the EIR i nd i cated that this western extension would contain soils of 
significantly highe r permeability than in the balance of the area, with 
resulting greater hazard o f seepage of l eacha te co t he ground water. This 
more permeable western extension, which was subsequently removed f rom the 
proposal by the mining company, would again be included in t he alternative 
alignment shown on the ~p attached to your l et ter . Obviously, this would 
make t he a l ternative alignment much less desirable , without extensive 
modifica tions such 3$ cutoff t renches and i ncor poration of a clay l iner in 
the WCA. 

A- 65 EXHIBIT 49 
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Mr. Roberc f. Post • July 16, 1976 2. 

ftaeod upon inforn\Otion you provided to us , it oppeara that the sudncc ~rea 
of the structure would be constdcrably less than for t he <llignmcnc l'hown in 
the ElS. Thus , in otder co sccormrod,'ltC the same amount of >;,•.,see mnte ria l . 
the alternative structure would have to be considenbly higher than th:ln 
proposed in the EJS. 

When and if the ncce1sary info~tlon [or any alternative propos al I~ sut 
mltted to us , we will proceed with 11 de t a iled review to determint< lts 
occcptnbility. 

Sinc:crcly, 
Bureau of Water Rcgul~tion & Zontns 

/( j ·- · · · · , : ,r-; ,c..l: .. · .. ~ 
' Floyd F. Staucz, P.£. 

Director 

CHR: kb 

cc:: Ed Maye 
R. Hcnneger 
o. Gebk:en 
o. Niehola 
P . Di d i <>r 
Northwes t District 
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United States Department of the Interior 
FISil AND WILDLIFE SERVICE 

Ftdtral Buitd•nt. Fort Sndling 
Twi.n C1ties. Minnelota SSt I I 

Colonel Forrest T. Gay, Ill 
Distric t Engineer 
U.S. Army Corps of Engineers 

St . Paul 

J L 

1135 U.S. Post Office and Custom House 
St. Paul, Minnesota 55101 

Dear Colonel Gay: 

lWR-PER 

This refers to Pub lie Notice NCSCO-S (76-53-317-000-01), dated April 16, 
1976 , concerning an application from Flambeau Mining Corporation, ladysmith, 
Wiscons in to deposit approximately 4,100 ,000 cubic yards of mine tailings 
from an open pit copper mine which is to be located immediately south of 
ladysmith, Wisconsin. The disposal site would cover an area of 156 acres, 
of which 19 acres is wetl and with dra inage to the Flambeau River . The 
project is located in Section 21, T. 34 N., R. 6 W., Rusk County, Wisconsin . 

These comn~nts have been prepared under the authority of and in accordance 
with provisions of the U.S. Fish and l!ildlife Coordination Act (48 Stat. 
401, as amended, 16 U.S.C. 661 et seq.) and are consis tent with the 
intent of the National Environmental Policy Act of 1969. The application 
and the Wisconsin EIS have been reviewed and discussed with the Wisconsin 
Oepar~nt of Natural Resources personnel and several mitigating measures 
have been approved between the Wisconsin Department of Natural Resources 
and the Flambeau Mining Corporation . 

It appears that the best available site for the waste containment 
structure is the proposed site. No other site is suitable which contains 
the low permeabi l ity of the subsurface soils that would prevent toxic 
mine tai lings from leaching into the surrounding wetlands and the 
F1 ambeau River. 

The proposed disposal site contains 19 acres of a Type VI shrub swamp 
(U.S. FWS, Circular 39), of value to several wildlife species. 
Construction of the waste containoent dike will resul t in the loss of 
this shrub swamp. 

Although a planned network of nature trails and the establishment of an 
environmental visitors ' center on the applicant's property would not 
replace the shrub swamp per se , these facilities should be built to 
provide additional outdoor areas , environmental education, and 
outdoor recreation for the pub lic, at no fee. 

A- 67 
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The U.S. Fish and Wi ldlife Service recommends that any permit issued 
contain the following stipulations: 

1. Free public access be provided to areas which pose 
no safety hazards to human health. 

2. Nature trails be developed to encourage environmental 
education and provide outdoor areas and opportuniti es 
for public recreation. 

3. An environmental education visitors' center be developed 
to foster appreciation of the environment. 

Sincerely yours , 

' ' 

~ ' ..... Regional Director 

cc: Secretary, Wisconsin Department of Natural Resources, Madison 
Bill Richie, HW District WDNR, Spooner 
U.S . EPA, Federal Activities Branch, Chicago 
Director, BOR, Ann Arbor 
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United States Department of the Interior 

Hr . Robert F. Post 

FISH AND WILDLIFE SERVICE 

Federal Building, Fort Snellin& 
Twin Cities. Minnesota SSJ II 

"... .. 

Chi~f, Environmental Resour ces Branch 
Engineering Division 
St . Paul District 
Corps of Engineers 
Department of the A~y 
1135 u. s . Post Office & Custom House 
St . Paul, Minnesota 55101 

Attn: Mr . Cary Palesh 

Dear Mr . Post : 

.,. aaP&.v -.uu. TO; 

1\FA-SE 

In response to your letter of July 15 (NCSED-ER), Mr. Engel of my 
s ta ff called Mr. Palesh and discussed endangered s pecies found within 
the Flambeau Mining Project area. The only species currently listed 
ty the Fish and Wildlife Service and found within the area is the 
Arctic peregrine fa lcon. It is possible this species passes through 
the 3rea during spring and fall migrations. 

1he Federal Register for June 16 > 1976 on Planes proposes a number of 
plant species for the endange red speci es list, some of which may be found 
within the area of concern. Consi deration for t hese s pecies and the 
possi bility of listing t hem as endangered should be included in all 
planning efforts . 

We hope this information is of assistance to you in development of 
the envi ronmental impact stat ement and look forward to the opportunity 
of reviewing the document. 

Sincerely yours~ 

""l • ... •• • • . .. . . . . . 
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