ing Company |

Safe Storage of Tailings

Proven Cap-anp-Liver Tecavorocy
To Store Mine Tarines Sarery

Tre Con don mine tailines o it area vill Lse 2. Drain / Collection System. Water that trickles

proven techrology to pcrmanengdy protectg groundvwase through the tailings meet the liner, then flows downa
* Talings will be placed in engincered basins with caps and. - sloping drain to a collection point, This water is then
. liners similar to those used at Jandfills throughout Wisconsin pumped out and; sent to the reatment plant.
~and the nation. The railings basins will have composite
* caps and liners, each fearuring a Iayer of dlay covered bya
sheet of heavy-duty plastic called a geomembrane. In basic
terms, here is how the technology works:

3. - Cap System. The cap is the key to permianent
environmental protection. When each basin is full, it will be
covered with a composite cap that acts like an umbrella. The
cap will seal out water and oxygen, severely limiting the
processes that can cause acid to form. '

1. Lmer System. The liner rests ar the bottom of the

basin, forming a protective bartier for groundwater. The 4, Monitoring. The tailings basins will be surrounded
liner does its most important work while the basin is

) B by wells used to monitor groundwater to ensure that thc
being filed ' ' p~and»hner system is ﬁmcuomng properiy

L 2 4

®.  tner  Dmin/Collection - Groundwater
cap System System. Monitoring Well
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Protection

Lake and Stream Level

The Crandon mine will have minimal effects on lake
- and stream levels, and only in the immediate area of the ore-
* body. All private water supplies will be fully protected.
Underground mining may require removal of groundwater
that collects in the mine. By Wisconsin law, this process.
— called dewatermg — must not-harm the commercial,
recreational or private uses of any | lake or'stream. At the

o : Crandon mine, all lakes a.ad streams wﬂi be sustained at Jevels

that protect ﬁshmg, boatmg, swimming, wdd rice gathermg
- and otheruses.

Crandon Mining Company has conducted engineering
studies using proven computer modeling techniques to predict
* how mine dewatering will affect lakes, streams and ‘private

- wells. The DNR and the U.S. Army Corps of Engineers will
independently test these studies for ac:curacy Here is what -
CMCs studies have found:

B Tbean{y&zkeﬂéath&’ée:gng?cmtgy@?%mi@mm )
8 daUMnngﬂﬁeMIake a shallpws six-acre lake located.

ertirely on mine property that has no fish population. Fffectson

nearby streams will be minor.

¢ Dewatering may affect up to 12 private water uéfif :
CMC will replace or deepen these and any other wells that
may be affected.

* The qﬁém of mine dewatering will also be temporary. Any
water affected will veturn to normal levels within a fow years

after the mine closes.

Supfase the ¢ffects of mine dewatering ave greater
than the studies predict. How will lake and stream levels
be safequarded? '

During mine operation, CMC will monitor groundwater
and surface water levels. If the effects of dewatering are
greater than expected the company would install mitigation
systefns to maintain akes and streams at the necessary levels.

If this proves ineffective, the DNR could order the

rnme shut down

Changes-in Water Levels (Inches)

Lake -'_Expected ~ Practical Natural
- © Case i Worst Case ‘ -_Vzir‘;ati.gn S
B e

Deep Hole 0.2 4.7 26.8

Litde Sand 0.8 : 5.8 31.9

Skunk 6.4 70 - 56.0

.Chang_es in Flow Rate (Cubic Feet/ Setnnf_i}
Stream Expecceé Practical Matural
Case Waorst Case Variation
Swamp
Creek (.91 1.49 8o 228
Hemlock
Creek 031 0.52 Z4 1053
Hoffman
Creek G.15 0.26 NAwS5
Creek 129 036 0.62 1.1 o 42
Upper
Pickerel
Creek 0.16 0.28 8.4 to 23

g CRANE?I’GN MEN?NG COMPANY, P.O. BOX 856, 7 NORTH BROWN STREET, RHIN ELANDER, WISCONSIN 54501-0850




Accountability

Stare Laws, Locar AGREEMENTS
Horp Minive Company Accountasre

If the Crandon mine is permitted, state laws and

 local agreements will hold the company accountable for

operating and reclaiming the mine in an environmentally
. responsible manner.

1. Permirting Requirements. The mine must meet
strict environmental standards set to protect air, surface
water and groundwater. If the mine fails to meet

those standards, the Wisconsin Department of Natural
Resources cannot issue permits. Once permitted,

the DNR also has the power to levy fines or shut the
mine down.

2. Financial Gwzmntees CMCr must post abondor

" other financial guarantee that the site will be reclaimed.
The amount, set under a forrnula in state law, must cover
- all costs to return the site to an environmentally stable
condition at any stage of the project.

3. Long-term Care. CMC must prove financial
responsibility for long-term care of the site for 40 years
after the mine closes. The DNR can extend thar period if
necessary. Long-term care includes maintenance of the

.~ site and monitoring of surface and groundwater to make

sure the environment is being protected.

4. Perpetual Liability. Even after long-term care,
CMC assumes perpetual environmental liability for the
tailings management area. Wisconsin Statute 144.441
{2)(c) says, "...the owner's responsibility for the long-term
care of an approved facility does not terminate.” Liability
continues "... regardless of reorganizations, mergers,

consolidations or hquadaaon affectmg the

~ mining company.”

5. Local Control. Local agreements signed by CMC
with local governments establish a Citizens’ Oversight
Committee, This commitee will include representatives
from all local governments and has the authority to review
citizen complaings and refer problerns to local jurisdictions
for appropriate action.

CRAN{)ON MINING COMPANY, P.O. BOX 836, 7 NORTH BROWN STREET, RHINELANDER, WISCONSIN 54501-0850



Surface & Groundwater Levels

The Crandon mine will h&vé.minimal effects on lake and stream
levels and only in the 1mmedlate area of the orebody. All private
water supplies wﬂl be. fully protected

nderground mining may v Tim company has undcriakca computerized studies (modehng) that
require removal of predict the extent that mine dewatering will affect all groundwater

" .and surface water levels in‘the area {see charts below). The DNR and
the U.S. Army Cerps of Engineers’ condact mdepcndcnt

venﬁcatzan of these studxcs.

groundwater thar cciiects in

the mine. By Wisconsin law, this _

~ called d t '
process = cafie ¢watcrmg Tmustnot -, Thc Crandoa modclmg showed that mine dcwatcnng will havc :

impair the commercial, recreational or no significant impact on area lakes except Skunk Lake, a small,

- _ 'pnvatc uses of any. bGdY of water, At " shallow §ake w:th no’ fish populatzon entirely on mine property
< the Crandon mine, all. iakcs and v . Compmer modclmg isa pmv&n tcchmquc used worlciwmdc in ,:' L
streams will be sustained at Icvﬁls that ' '~enwronm¢nta§ studles to prcdwt the bchavmr of ¥ water systems.

. -protect fishmg, boatmg, swsmmmg, v })awatenng may unpact up to twcivc private wells which Crandon
wild rice gathering and other public Mining will replace, The Company has committed to deepen or |
uses as required by state law. All _ rcplacc all wclls affected to cnsurc adequate water supply. :
private water supphes will be- fuif}’ ¢ The drawdown effects of ming ciewatermg will be temporary.
protected. S Water - icveis will return to theu' normai levels within a few years

after 0pcratlons ccasc.

¢ Before, dm:mg and after mine opcratmns, the compauy pust conduct

groundwater and surface water monitoring on and: around the site to
.. " ‘ensute that these resources are pmtected and that statc rcgulatwns :
- ‘are bemg met. : : L : :

) :.(Zﬁangf_:s in Waa_:cf' Levels (Inéhezs_) SR b R Changes in Fiew Ratf: (Cubm Feet!Second}
Lake Expected Practical - - Natural Stream Expccred Practical Law_
Case : Worst Case . Variation ' Case Worst Case ToHigh
| wDuck 01 13 317 = Swamp L
| | Crek 091 149 8 10228
@ Deep Hole 0.2 4.7 6.8 & Hemlack .
) Creesk .~ 031 .52 ldte 53
w Little Sand 0.8 5.8 _. 31.9 & Hoffman
& Sicunk 64 70 6.0 Creek 0.15 0.26 NAwS
) . C_rp_e_k 129 036 0.62 1.1 42
=1
Pickerel
Creek .16 0.28 041023
There will be no change in water levels as a result of The studies show flow reductions in the five crecks are
mining on 13 lakes. These four, which lie close to thé mine minor, especially when compared to variations

will be affected slightly: between low and high flows,




o same stanciards as other mdusmal

Comprehensive Regulations

_-Wi'scoﬁsin’s environmental laws are tough. Period. The laws and
regulatmns that govern modern mining in Wisconsin demand mines
‘meet the rigorous standards other industries in the State must meet ...
and then some.

. he E&_Ws and regulations that |/ Modern mining technoiogxes must be appliedin comphancg with

o govern mining: in Wisconsin - comprchcnswe regulations. The Crandon mine must earn morc than 40
i are _éompft;heasive_ and  permits before it will be'allowed to operate. State law requires the company
effective in protecting the environment. to prove by scientific demonstration it can and will protect the environment’
The‘y demand mines in Wisconsin- ) _ (mciudmg aix, gmtmd and surface water), public hcaith and safety, unique
g ‘meet. the- Tigorous standards othcr .o+ lands, and archacologicai and cultural resources. (see SECTION 144, 80 TO
: '_méustnes in the Sate: must wieetand _ 144, 836 Azszz) 144.85" ’1‘0 144.937 Wis. STATS. } '

- then some, In addition'to meetln the '
& . v A mining pro;ect must bc sub;ecs to rcgular mon:tormg and on«suc

surve:iiance throughout all phases of the project. Long-term momtormg must

rations, mines must obtain a mine
ope i e contmue aftcr reciamauon (see ci. NR 132 anp NR 182 Wis. abmm CobE.})

- permit and are subjected to the

| scrutiny of the Master He_axf_ing : V' A company must pmvadc financial assurances that mcludc a perfarmancc

* process during which testimony is bond that covers the full cost of reclamation at any time ‘during the
' : constmcnon, opcrauon and reclamation of the mine. (see SE(Z’HON 144.86

- taken under oath.. :
: ' - Wis. STA’FS AND NR 132.09 Wis. Apm. Coms H

. . .# A company must bc held rcsponsﬁ:ic for the long-term care and
. _:cnvxmnmcntal safety of. a mine site. Statc law express!y prov:dcs that m:mngz._..;
operators are responszble in perpetmiy for the long—tcrm care of a tailings.
d:spesai area. In addlaon, mining compames are rcspnnsxble for any
. cnvu-onmcutai damag: forcver (scc SECTIONS 107. 30—107 35 anp 14—4 441- 2
' 144 442 Wis. STA‘FS } v

v Wisconsin has stringent groundwater pmtccnon iaws targctc& specifically to. :
mining activities. These laws provide the same measur_c of protection as the .
laws applying to other activities. (sce NR 182.075 Wis. Apmm. CobE.}




Harnischfeger Corporation

President

February 19, 1992

Representative Marc Duff
408 H

P.O. Box 8952

Madison, Wisconsin 53708

Dear Representative Duff,

Wisconsin's mining tradition Is a long and proud one: - me me"!aad miners who ha!ped setﬁa tha s

minersbdngstata«afﬂwar:tachndogyf_ nvironmentally res
regulates the development and operation of those proj aCls,
ecanomic beneﬁts inherem to anvironmantany soﬂnd mining.

W;sconsin Manufacture:s and c::mmerca Mining Commntee, on which I serve as chaiman, has beeng _
working over the past year to help foster public understanding regarding mining in Wisconsin. As part of
that effort, the Mining Committee recently commissioned and released two important reports that, in thelr
scope and styls, provide Wisconsinites with a ‘better undemmnding of Wiscongin's metallic mineral
regulations and the economic benefits of mining in Wisconsin. 1 'am pleased to enclose WMC's reprints
of thosa repons in the hope ths documents wﬂi be of interest and use to yow

5 The ﬁrst :eport. Wtsconsin Metailic Minaral Regulation A Synopsis, authored by Thomas J Evans cf ;
the Wisconsin Geological and Natural History Survey, was prepared from the criginai 130-page report. The
study offers insight into the extensive regulatory process necessary for any company to obtain approval to
mine metallic minerals In Wisconsin and underscores the fact that all metallic. minerat deveicpmem is
comprehens!vety and stricﬂy regulated undef Wiseonsin s §aws and ru!es ST

The secand reporz refers to a smdy conﬁuc:ed by Ds' Richarci Gfeen from the Uuiversity of Wisconsin-
Madison Business School, The Economic Benefits of Mining ‘in: Wisconsin considers the potential -
economic impact mining projects will have for citizens In Rusk and Oneida Countles. Dr. Green examines:
and puts Into context income levels, employment patterns and overall economic health in both those areas
and in doing so, reveals that the economic impact would be significant and positive,

On behaif of the WMC Mining Committee and its over 130 members, | thank you for your time and attention.
Please do not hesitate to call on any of us if you need further information.

Enclosuras

Box 310
Mitwaukee, Wisconsin 53201

southwastem pan of our Staie, fo the ma_n and wonwn-ln-@my:{:cm y who wofk:ta make the machines - .

__smcitlzenscanmatizethesubstanﬁal '
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Tie ECONOMIC BENEFTTS OF %mmn IN WISCONSIN

EXECUTIVE SUMMARY

The mining projects contemplated for Rusk and Oneida Counties will have a
significant positive economic impact on both counties. \

The potential employment impact of the proposed Flambeau mine in Rusk
County isenormous, Theaverage numberof people unemployed in the county
each year could be reduced by as much as 15% to 20%. The county’s
unemployment could be reduced as much as 1.5 percentage points, and the
total number of employed in the county could rise by 1.5 percent. This is
particularly important considering that every year since 1985, unemployment
in Rusk County has at some time exceeded ten percent, and during that time
has been higher than the state of Wisconsin as a whole. It is also important -
because current per capita income in Rusk County is less than two-thirds of
the per capita income of the state and appears to be falling further behind."

While the economic situation in Oneida County is better than Rusk County,
mining will also have a positive impact. If the Noranda mine proceeds as
currently planned, it will likely cut unemployment in the county approxi-
mately 15 percent.

If the proposed mines in Rusk and Oneida Counties begin to operate, they will
also provide between one and five million dollars a year inrevenue to the local
. units of government through the local portion of Wisconsin’s net proceeds tax, |
* royalties, property tax paid by the mines, guarantees, and other fees.

The most salient economic characteristic of the mining industry is that it
produces a lot of value added, manifesting itself in high wages - higher wages
than any other major industry classification in Wisconsin. For every dollar
produced by the zinc and copper mine industry, nearly fifty cents goes to labor
employed in the industry. Wages paid by other industries that provide imme-
diate products to the mining industry add another forty cents to labor
-indirectly. Conservatively, each mine job creates at least one other local, non-
mining job. :
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PREFACE

Asaresult of the renewed interest in mining in Wisconsin, the Wisconsin
Manufacturers & Commerce (WMC)commissioned this investigation of
the potential economic impact of mining in Wisconsin. The study focuses
on how mining affects the economies of Rusk and Oneida counties, where
mining is currently being planned or contemplated. :

The study has three major components, including: 1) a survey of the
- -economies of Rusk and ‘Oneida Counties and their réspective surround-
ing areas; 2)an assessment of the potential impact of mining on employ-
‘ment, wages, property values, and taxes in these areas; 3) some general
comments about the implications of locating -- or not locating -- mines in
these areas.! . T S ‘

| Taking Stock: Where Two E{:énomiés'Stand Today -

Measuring economic performance is often not as straightforward as one
might think, For example, most economists consider the best measure of
economic performance to be per capita real gross product -- the inflation
adjusted value of goods and services produced in a given area. |

' Unfortunately, gross product numbers are not available at the local level

" (indeed, the Commerce Departmentonly recently began estimating gross

products at the state level). We therefore must rely on other measures of
economic performance and draw the best inferences we can from them.

Four ?heasﬁfes, 'ﬁhenz iaken -{tégeﬁlé:;; can giveus a rqasonéﬁly goodper«
spective on the health of alocal economy. These measuresare unemploy--
ment rate, employment growth, per capita income and wage levels.

! The data utilized in developing this report either comes from, or is entirely consistent
with, national data on mining operations found in the Statistical Abstract of the United
States and the Input-Output Tables of The United States, and includes information pro-
vided by the mining companies and data from official Wisconsin sources.
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The task of analyzing the state of Rusk County’s economy
based on these four measures is not especially hard. Unfor-
tunately, it is Rusk County’s generally unsatisfactory per-
formance that makes the analysis easy. -

Let us begin with unemployment. Exhibit ] demonstrates
that unemployment in Rusk County has been mghcr than the

L. Rusk County

" . .UNEMPLOYMENT IN Rusk
COUNTY HAS BEEN HIGHER THAN
THE STATE OF WISCONSIN AS A
WHOLE FOR EVERY MONTH SINCE
January 1985."

state of Wisconsin as a whole. for every month since January 1985 (1985 was the year
Wisconsin began emerging from the painful recession of the early 1980s). This in itself is
problem enough. What we cannot yet see in this exhibit is that while its- uncm;}loyment rate -
remained higher, Rusk County’s labor force growth rate was lower than the state’s. This
means that despite the fact that it was absorbing fewer new workers, Rusk County connnueé
to have a more chronic” uncmploym&nt problem than Wisconsin.

Exhibit I reveals somethmg else: unemployment in Rusk. County is far more seasonal than
itis statewide. Unemployment in Wisconsin follows a pattern of small hills and dales; in
Rusk County, it is a pattern of sharp peaks and valleys. Many people who work in the
summer in Rusk County cannot find work in the winter. In every year since 1985,
unemployment in Rusk County has at sorne time exceeded 10 percent.

REES

Unemployment: 1985-1991

—  Rusk
- Wisconsin '
Northwest

Exhibit 1

Seasonality in unemployment is not necessarily bad for an economy. For example, if a sub-
stantial number of workers earn good livings in the (highly seasonal) construction trades, they
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canearn a good living during the months they do work, and live off the accumulated savings
in the months they do not. Unfortunately, as we will see below, seasonal employment does
present problems for Rusk County. : :

Before documenting the problems of seasonality for Rusk County, however, let us look at
the mirror sideof unemployment: employment growth. Exhibit 2 shows precisely why,
despite the fact it has not had to absorb many new workers, Rusk County’s unemployment
performance has been worse than the state’s. From 1985 to 1991, average annual total em-
ployment in Rusk County has remained flat. When one considers that the county now has
around the same number of jobs that it did in a year when the state was just emerging from

recession, the county’s difficulty in creating jobs becomes - _ .

particularly obvious. - -

"From 1985 1o 1991, aveg-
" AGE:ANNUAL TOTAL EMPLOY-
. MENT. ¥ Rusk COUNTY Has
‘REMAINED FLAT.™

'Employment data tell us only part of what we need to know .
to analyze an economy.  Income performance is also an.

~ important component of ‘the analysis: For a number of
reasons, income and employment performance do not al- =

Total Employment 1985-91 (1985=1)

1.2 4 : o
1.0 -} ';:
.6.8 A f:
i ns
041
0.2 ~
Exhibit 2 O19BS 1986 1987 "'.'§988I' Cieme asse 1w

ways follow each other closely.

They do, however, in Rusk County. Income performance in Rusk County islike unénigloyw
ment performance -- by Wisconsin standards it is substandard. Per capita income in the
county is less than two-thirds of the per capita income in the state (Exhibit 3).

Price differences can probably explain part of the difference bczwﬁcn state and county per
capita incomes. Housing, forexample, is much more expensive in Madison and Milwaukee
than it is in rural areas. This means that in real terms, Rusk County’s income performance
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Nevertheless, standards of living in Rusk County are "
surely far lower than they are statewide. Inthe first place, | "PERCAPITA NcoMEIN Rusk
it is highly unlikely that price differences could explain | COUNTY 1s LEsS THAN Two-
such a large-income gap. Second, when compared with | THIRDS oF THE PER CAPITA
only its brethren non-metropolitan counties, Rusk County | INCOME i THE sTaTE."

1985-89 Per Capita Income

$20,000

Rusk
Northwest
Non-Metro
Wisconsin

$10,000 47

el 1%

Exhibit 3

still fares poorly. Per capita income in Rusk County is 20 percent lower than it is in other
non-metropolitan counties.

“Rusk County seems to be falling further behind. As
Exhibit 4 demonstrates, since 1989, income has grown less rapidly in Rusk County than
it has either in non-metropolitan counties or in the state as awhole. Right now, only four
counties in the state have lower per capita incomes than Rusk County.

Perhaps even more distressing,’

Part of the reason incomes are, on average, so low in Rusk County is because of its
chronically high unemployment rate. Just as important, however, are the wages the
people whodo work are paid: they are very low. Exhibit5 shows that wages paid in Rusk
County are consistently lower than wages paid elsewhere. Ironically, Rusk County relies
quite heavily on two industries -- durable goods manufacturing and government -~ that

Total Income Growth

(1985=1)
| ¥ Rusk
&3 Northwest
'8 Non-Metro
0O Wiscensin

Exhibit 4
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relatively high wages (for: '_the county and

generally pay
see Exhib-

state’s relative reliance on various industries,

its 6 and 7). They don't pay high wages in Rusk County.’

Workers who are laid off in the winter lilééiy struggle to
get through the winter months. That seasonal workers in

b ININE N WISCONSIN

* WAGES rAID IN Rusk

 COUNTY ARE CONSISTENTLY
LOWER THAN WAGES PAID ELSE-
WHERE."

1989 Average Wages byIndustry

" Rusk vs. Wisconsin

“Frans/Comm/Pub; e
_ Mah_ui_’gg'tl_mpg' - T——————— P
Construction - [Ssussm
U Total e
Government S ——
Wholesale Trade ‘ji sy
Ag/ForFishing |,
_Services ' m———
Retail Trade - fusmmeamim,
Nonclass Establ

B Rusk
B Wisconsin

Exhibit §

. $30,000

Rusk c:ou'r;?;;m not particularly well paidisunderscored by the fact thatthe seasonaljobs |
- are in short supply in the county. While 3.7

that generally pay best -~ construction jobs --

ercent of Wisconsin workers are in the construction trades, only one percent of Rusk

County workers do construction. * =

‘Rusk County is a place thathas, by any Staﬂdards,senousccononnc
dar& ds of Appalachia, it is poor by any.o

. is perhaps not poor by the standa

‘dards. Tts .uimmfhymem rate is consistently and substantially hi han | :
are substantially lower (and Wisconsin 1s a state with income that is

_its income levels _ :
slightly below average by national standards).

roblems, While it
er American stan-
than its state’s, and

Exhibiits 6'& 7 .'1

135% [° -Retail
2.6% [
38% {0
9.4% M |
21.7% B
105

%L
24.6% £
2.6% E3

Average Monthly Employment by Industry 1989

19.1% L1 Retil
S.4% [ Wholesale Trade
4.5% B Trans/Comm/Pub
'102% M- Nondurshle
15.6% M Dunble
- 3.7% Ml Construction
213% M Services
" 9% F Ag/For/Fish
139% Government
J% B4 Mining
3.5% [ Fin/nsur/Real
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The economic news from Oneida County is far better than "__EMPLOVMENT GROWTH
itis from Rusk County. While performancein Rusk County | n Onema Counry mMm-
is substandard, Oneida County is in many ways nearly RORS ITS UNEMPLOYMENT
average by Wisconsin economic standards. Still, as we shall PERFORMANCE." -
soon see, the county has considerable room for economic o
improvement. :

Oneida--('}c_ix_im'y’s Iunemﬁloym'em record, though, looks pretty good right now. As Exhibir 8
demonstrates, after many years in which the unemployment rate in Oneida County generally
exceeded unemployment rate in Wisconsin, it has in the last year become lower than the state

Tate. '

0‘14_.__.-}_' : ‘Monthly Unem pit;ymexjt '1985'-19_91
0.12 ': “ : '
0.08 & l\

: — Oneida
oo T - Wisconsin
.04 L +«- Northwest
402 + .

Exhibit8

What is particularly interesting is that now evert when employment in the county hits its
““down” season (i.¢., January and February), the unemployment rate is still no higher than
itis statewide. During the rest of the year, unemployment in the county is now lower than
itisin Wisconsin. This is no mean:achievement. While Wisconsin’s income performance
lags the nation a bit, its unemployment performance has been substantially better for quite
some time. Indeed, over the last year, Wisconsin's unemployment rate has consistently
. been more than a full percentage point lower than the nation's unemployment rate. Oneida

County’s even lower unemployment rate is therefore very impressive. -

As was the case in Rusk County, employment growth in Oneida County mirrors jts unem-
ployment performance. Because unemployment performance in the county has improved
relative to the state, and because its labor force growth has more than matched the state’s,
we can infer that employment growth in the county must have been more rapid than it was
for the state since 1985. And so it was. Exhibit 9 shows how total employment in Oneida
County (as well as surrounding counties) grew faster than it did statewide.

A ININD _ L. ONeA COUNTY




Tue Economic Benerms of

ININD 1N WISCONSIN

In light of Oneida " Total Employment 1985-91

County’s strong employ- (1985=1)

ment performance, its - '

income performanceisa 12 -

little bit puzzling. It.is

true that as non-metro- 1

politan counties go, in- | =B

come in (l)ncéga .Cou;;ty _ i 2F 'M
is a little better than | & :
average (see Exhibit 10). | "‘ | %m::'"‘
But while  non-metro- _ .

politan counties make a :

useful basis for compari- 0

son, it is alio mgortaélt _ _ Sl 2Bl BRI 28 )

to . note - that Oneida hee -

County’s per capita in- _Emmg ms 1986 1937 ms 1939 1990 1991

come falls well short of

Wisconsin’s.- ~While. -

once again, living costs -

canexplain part of the dxfft:rencc, thcy mast lzkely cannot
expiam all the difference (and, in fact, data from the Wis-
consin. REALTORS' Association suggests that housing
costs in the Oneida County area are- high by the standards
ofrural Wxsconsm) We should alsoreiterate that Wiscon-
sin per caplta mcomc is not hlgh by nanonal standards

The level of income in Onetda County, hewcver, does not

"Onewa County's PER
CAPITA INCOME FALLS WELL
SHORT OF WISCONSIN'S,"

give us our real puzzle, Rather, it is income growth performance that isa imie perplex-
ing. Generally speaking, strong employment growth will | bring on strong income growth.

 Exhibit 11, however, shows us that from 1985 to 1989, income in Oneida County grew B
more slowly than 3t did statewide. Some might argue that the county’s laggard income

1985.1989 Per Capita Income
s20000 T i
$10,000 1
0 MR . g ;
1985 1986 1987 1985 1989
Exhibit 10

growth is a function
of the large number
of people who retire

to-the area. But a

look at wages and in-

dustrial mix gives us

another explanation.

Like Rusk County,
wages in Oneida
County are generally
lower than they are
in Wisconsin as a
whole (see Exhibit
12).  Two factors
explain why. First,
with the exception of
the non-durable
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e

goods manufacturing and _ .
mining sectors, average . Total Income Growth (1985 = 1)
wages paidin each sector of S

Oneida County are lower
than they are statewide. Sec- : 21
ond, Oneida County has |
relatively heavy concentra-
tions of employment in the
services and retail trade
sectors (see Exhibits 13 and : .
7). Thesesectorspay among 3
the lowest wages. In fact,
the retail sector pays the
lowest wages of any of the .
major industrial categories.

M Oneida
1-{3 North Central -
3 ‘NomMetro
1[I Wisconsin

a

Theindustrial mix of Oneida
County alsoaffectsincomes Y Exhibit 11

through mechanisms other :

than wages. Generally

speaking, theretail and serv- :

ice sectors are not high “value added” sectors: most of the
revenue generated by these sectors is returned to intermedi-
ate goods. High "value added” sectors are important be-
cause they generate the wealth required fo support the other
sectors. It is probably fair to say that the retail trade and
service sectors of Oneida County are 10 a large extent
supported by wealth generated outside the county. Thereis.
nothing wrong wit_h'this-’pcr-seg:itj'nst_gqes'along.way_tQWaré'___'- TR C R
explaining why the county’s income position does not match its employment position.

. I

* Waces IN ONEIDA
 COUNTY ARE GENERALLY
. LOWER THAN THEY ARE.IN

WISCONSIN AS A WHOLE."

1989 Average Wages by Industry: One:da vs. Wisconsin

o i
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Exhibit 12
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Average Monthfy Emﬁloyment by Indu$try: Oneida County 1989
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Mining
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Exhibit 13
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We finished the last section with a discussion of value added. Perhaps the most salient
characteristic of the mining industry is that it produces a lot of value added. In fact, the
Substantial Abstract of the United States reports value added statistics only for the
manufacturing and mining sectors. One reason for this is arguably because these sectors.
produce so much more value added than do other sectors (another reason is because it

is much easier to measure value added in these sectors).

One manifestation of high value added is often high : _
wages. Because workers in manufacturing and mining |~ "MINING PAYS HIGHER WAGES
generally produce substantial wealth, they are highly | THAN ANY OTHER MAJOR IN-
productive. Wages are a function of productivity -- in | DUSTRY CLASSIFICATION N
fact, in a competitive labor market, wages in an industry | Wisconsm.”

should just equal the marginal productivity of the last
laborer employed in that industry. - - o

The productivity of workers in the mining industry is made plain in Exhibit 14. Mining
pays higher wages than any other major industry classification in Wisconsin (notice,
too, that the next highest paying industries are manufacturing and construction.
Construction is another industry that adds wealth toan economy). Returning to Exhibits

1989 Wages by Industry - Wisconsin.

Durable
Manufacturing § )

Construction - §
Nondurable
Wholesale Trade
Trans/Comm/Pub
Government
Fin/Insur/Real
Total
Services
Ag/For/Fish
Nonclass Est

Retail {pum—

0 $10,000 $20,000 $30,000

B Wisconsin

Exhibit 14
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5 and 12, we may also note that mnélr(z)g pags Iéifhcr wa{ges
than any other industry in Rusk and Oneida Counties (we "MNNG

shouldn’t take the Rusk County average too seriously yet, G ALSO CONTRIBUTES
however, because very few people there are now employed
in the mining sector).

TO INDUSTRIES BEYOND
THOSE THAT PROVIDE INTER~
MEDIATE GOODS,"

Mining, moreover, returns much of its revenues to labor.
According to the Input-Output Table of the United States,
of every dollar produced by the zinc and copper mining industry, nearly 50 cents goes to
labor employed in the industry. When we add the wages paid in the industries that provide
mgznne&hatc products to the mining mdustry, we find another 40 cents goes 1o labor
indirectly -

Beyond labor, rnmmg, like every othcr mdastry, smnulatcs demand. in other industries.
Among those mdusmes most affected by mining are utilities, the wholesale trade industry,

the banking and i insurance industry, real estate services, other services, auto services, trans-

portation services, the electrical and non-electrical machmery industries (which are among
Wisconsin’s most important employers), and ‘the residential construction mdust:y The
amount of goods demanded from each industry per: $100 of zinc and copper mining output
is detalleci n Exhibit 15.

Mining also contributes to mdustr;es beyond those that provxde intermediate goods. As al-
ready. noted, those employed in the mining industry earn good wages: They therefore have

discretionary i income they can use to support locai retail, finance, insurance, real estate, and
service sectors. This indirect im-

. pact of an industry, also known as
the multiplier effect, is often over-

. :Major Commodity Inputs - | || stated. Very often, if a particular
* Required Per $100 In Nonferrous || industry in an area were to disap-

consumer goods and services, we

- pear, others ‘would pick up the
Mining Industry Output . slack, and the impact on the retail
Chemicals and Ch | Prod: m 438 - “and service sectors would be neg-
emicals and Chemica u 8- B lxgﬂ:le In the 'current context,
Re aar and Maintenance Constr. 1.40 - :
g;:bber 8; Pia{‘tzig t!:re?dum _ %.ég N much about that problem. In Rusk
ALY . ron - |l County, the new jobs would allow
o ,‘f&g%ﬁi"mﬁ- 143 the economy 1o absorb a number
gnnstr & ?'&ﬁg}% yment %gg of unemployed workers, and the
énera) ndusiria inery a9 reiauvciy high wages paid would
Eﬁfﬁ”gﬁ:& & wa“h‘msmg 1&:32 give a boost to local wealth. In
;?lw i;;fcketanl Trade : i%g Oneida County, the high wages
nance nsyrance -
Real Estate & Rental 509 _couid help bolster the already im
Auto Repa:r & Services 3.68
: ' . Putting together both the industry
N , - demands for intermediate goods,
Exhibit 15 and the wage-earner demands for

10
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may estimate very conservatively thateach mining job creates at least one other local non-
mining job (a good case could be made that each mining job creates at least two non-min-
ing jobs, but we are seeking to err on the side of understatement). :

From this analysis, we may determine that the potential employment impact of the
proposed Flambeau mine on Rusk County could be enormous. If two-thirds of the jobs
created by the construction and operation of the mine are claimed by current members of
the Rusk County labor force, the average numberof people unemployed in the county each
year could be reduced by as much as 15 to 20 percent. The county’s unemployment rate
could be reduced by as much as 1.5 percentage points, and the total number employed in
the county could rise by 1.5 percent. _ :

The impact of the proposed Noranda mine in Oneida
County would be smaller, for the simple reason that
: S Oneida County’s labor force is more than two and one-

"...MINING COULD HAVE A half times larger than Rusk County’s. Nevertheless,

SUBSTANTIAL FISCAL M- | under the assumptions described above, the Noranda
pacT ON RUSK AND mine would likely cut unemployment in the county by
Ongma Counries.” approximately 15 percent. The impacton the unemploy-

Oneida County’s relatively large labor force.

Beyond wages and employment, mining could have a substantial fiscal impact on Rusk and
Oneida Counties. First, every million dollars in ore extracted each year would indirectly
push up property values in the counties by roughly $50,000 due to an increased demand
for real estate resulting from the increased wealth brought into the county.

Second; and more important, if the mines begin to operate, they will provide between one
-and five million dollars a year in revenue to their local units of government through the

local portion of Wisconsin’s net proceeds tax, royalties, property taxes paid by the mines,

guarantees, and other fees. (The range is a function of the wide range of potential future

mineral prices. The top of therevenuerange reflects proceeds arising froma “middle-case”

ore price scenario). In the context of these counties current local tax base, this is a
_ potentially enormous sum. According to the Wisconsin Blue Book, in 1987 alithe taxing

authorities put together in the two counties raised around $36 million in taxes. An addi-
tional one to five million dollars could bring property tax relief, help the counties develop
the infrastructure required for further economic development, or both.

ment rate would, once again, be smaller, because of .

11
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i Up until now, this study has focused oneconomic statements about how things are, rather.

= than how they-should be.. In the end, however, I feel it necessary to step out of the realm
of positivismto discuss a potential implication of not allowing the Flambeau mine, which
:Iready has received a permit, to go forward. '

In 1983, then-Governor Anthony Earl appointed a blue ribbon panel to determine the ;
state of Wisconsin’s economy and to develop strategies for Wisc_onsin’s economic

future, That panel, known as the Wisconsin Strategic l

Development Commission; found that one of the greatest. -

problems then facing the state’s economy at thattime was | ™Ag A CONSEQUENCE [OF

the way regulations were being used in the state: t0 | wisconsiv's REGULATORY |

‘iscourage business development. | ATMOSPHERE] THE STATENOW : 5

R L B A e |  USUALLY PERPORMS WELL

‘he commission did .not particularly quarrel with the | _o o v suseess cMATE |

regulations themselves, but rather with the way they Were. | g aoevs anp  ENvIRON- | i l
" being implemented. Perhaps because of the wayregula- | | ool o0y supvevs.”

tion was put into operation in Wisconsin, the state atthe: o ALQ T N

time routinely finished at the bottom of various rankings
of "business climates.” ~ - * - S _
Since then, in part perhaps because of the work of that commission, the state has made
great strides toward encouraging companies to locate and expand in Wisconsin. It has
not done so through widespread deregulation; rather, it has worked with companies to
find how they could prosper in Wisconsin’s regulatory atmosphere. As aconsequence,
the state now usually performs well both in business climate surveys and environmental
quality surveys. ' , . '

* Clearly, Wisconsin, although not without economic problems, is now in many ways in.
-an-enviable position.-That position, which took many years for the state to acquire, is
something that can be nurtured or destroyed. How Wisconsin handles mining will be part
of the nurturing -- or destruction -- process.

DATA SOURCES FOR EXHIBITS

Wisconsin Department of Industry Labor and Human Relations: Exhibits 1, 2,
5,8,9, 12, amd 14. ,

U.s. Departmem of Commerce, Bureau of Economic 'Ana}ysis, Survey of
Curent Business: Exhibits 3, 4,6, 7, 10, 11, and 13.

U.S. Department of Commerce, Bureau of Economic Analysis, Input-Output
Table of the United States: Exhibit 15,
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State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

Southern District Headquarters
3911 Fish Hatchery Road
Fitchburg, Wiscensin B3711
TELEPHONE 608-275-3266

WISCONSIN
DEPT, OF NATURAL RESQURCES

TELEFAX 608-275-3338

George E. Meyer
Secretary

June 3, 19%4

‘Ms. Char Bergstrom
P.0O. Box 289
Manitowish Waters, WI 54545

Dear Ms. Bergstrom:

Enclosed as requested is a copy of ‘the draft report of the 1993 Spring/Summer
Field Survey of the Southwestern Wisconsin Zinc-Lead Mining District. We are
required to charge copying and mailing fees for this type of request. The
fees are as follows:

Processing fee - time, ete. $2.00

Sixty five pages @.10/page  $6.50

Third Class Postage $1.56

$10.06 Pp. b5- T

Please send me a check in the amount of $10.06 made out to the Department of
Natural Resources,

This. report has not yet received final review by various interested programs

o inthe DNR, o

The recommendations in this report, if implemented, will require significant
expenditures of time and money to accomplish. Such projects will have to be
evaluated and priorities established to finance and perform in comparison with
our other routine and special projects.

Some limited actions may be able to be taken now, such as additional sampling,
but extensive surveys or remedial actioms will have to be further evaluated.

Sipcerely,

¥Fiéyd Stautz
Assistant District
Telephone: (608)

Fre:1h
9406 \Bergstrm. £3

Papet
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RESULTS OF THE 1993
SPRING/SUMMER FIELD -SURVEY
OF THE SOUTHWESTERN WISCONSIN
ZINC~LEAD MINING DISTRICT

By: .Janet M. Blabaum .~ A.I.P.G. Certified Professicnal
IR S Geologist No. 3109
Brenda L. Howald  Chemist and DNR Environmental
Specialist
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ABSTRACT

Surface waters, groundwaters, sediment, soil and rock specimens were collected in the
Shullsburg-Benton-New Diggings, Wisconsin mining subdistrict during the spring and
summer of 1993 in response to a citizen complaint of acid mine drainage being observed
entering a feeder stream of the Galena (Fever) River. The samples were taken from
underground mines, springs, public and private wells, seeps, roaster waste piles and rotary
roasted jig tailings. These samples were analyzed for the following heavy metals: arsenic,
barium, cadmium, chromium, cobalt, copper, lead, manganese, mercury, molybdenum,
nickel, silver, gold and zinc. These samples showed positive detections for all of these
elements except for molybdenum which could be present but is in quantities below the

instrumental -detection limit. All of these elements are unmistakably linked with the minerals

typical of the Southwestern Wi_scbnsi_n-typé (and similarly classed) zinc-lead mineral deposits.

. Other elements commonly linked with these types of mineral deposits include thallium,
‘gallium, germanium, indium, iridium, selenium, tungsten; vanadium, yitrium and zirconium.

'While the elements which were detected are natural components of the ore deposit, they have
been physically and chemically concentrated above and below ground in stored and
abandoned blasted ore and various mine wastes. These elements have been rendered more
chemically reactive and mobile as well as more biologically toxic by in-situ exposure in the
highly jointed and fractured area bedrock, by mining and ore processing technologies used by
the mines of a previous era in this mining district, and by exposure of these mining by-
products to infiltrating, corrosive waters.

Because of the distinct possibility that chronic, Jow level exposure to these elements through
© ingestion forf-inh_a.’i_aﬁen__may_-ne;gativel_y impact human health and because there are visible

* " chemical and biological impacts to-the local watersheds; it is._.pmdént.-_fdr-;_ihe Departmentto = = ¢

take note of the findings of this study and to Temedy the more urgent pollution problems
which exist in the Southwestern Wisconsin Zinc-Lead Mining District.

S 'INTRODUCTION
Purpose of Report:
The purpose of this report is to provide detailed documentation of the 1993 spring and
summer field investigation by the DNR-Southern District Office Wastewater Section
concerning a citizen complaint about acid mine drainage seen entering a feeder stream of the
Galena (Fever) River in Lafayette County, Wisconsin during the year’s intense rainfall
events. This document includes background material in appendices so that the reader can

examine the technical foundations that support this study and the final conclusions and
recommendations of the authors.
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Problem Statement and Delineation of Problem Components:

During the spring storm events of 1993, Tom Harpt (Industrial Wastewater Engineer/DNR
Southern District) responded to a complaint from a local resident in the Shulisburg,
Wisconsin vicinity. The complaint described feeder streams and branches of the Galena
(Fever) River in Lafayette County as running red in color. Discussions with local citizens
indicated the observed problem was a long standing one associated with the local mines.
Citizens also observed that the "red water” has caused skin burns, extreme eye irritation and
sometimes ulceration.

The Southern District Wastewater Section is responsible for regulating storm water run-off
from industrial sites and surface water and groundwater impacts from industrial sources in
Lafayette County, Wisconsin. Additionally, the Galena (Fever) River is classed (down to
Buncombe Road in southern Lafayette County) as an "Exceptional Resource Water" as well
as being an interstate waterway. Therefore, the complaint required that a field investigation
be performed. This investigation looked at possible impacts to surface and groundwaters and
sediment as well as mine waste composition and the chemical composition of the minerals
commonly found in the mine waste piles.

Because the investigators had reviewed the published United States Geological Survey
documentation (Heyl, 1959) of the chemical make-up of the local mineral deposits which
were mined in the area of complaint and since the complaint entailed known run-off from
residual mine wastes, it was decided to quickly screen a few accessible mine and mine waste

sites which have obvious surface water and groundwater associations. The limited sampling

included five surface water samples, two sediment samples, three mine waste pile samples,
five mine groundwater samples, three public water supply samples, and five private well
samples ‘which had observable close proximity to known mined ore deposits. Heyl’s paper
was used as an analytical guide to the elements which would normally be present in the mine
waste and therefore also in the run-off to surface waters and the leachate percolating into
groundwaters. '

Background information is included in the appendices. This is done so that the reader can
understand the significance of the sample data results. Appendix A is a brief history of the
mining and mining methods employed in the Southwestern Wisconsin Zinc-Lead mining
district since these activities directly affect the type, physical occurrence, distribution, and
strength of mine wastes that may be impacting sediments, surface waters and groundwaters in
this investigation.

Appendix B contains a discussion of the reported and observed minerals from this mining

area. Appendix C links the mineral species to the elemental chemistry of mineral deposits
and the mine wastes. It also demonstrates the strong connection between locally abundant
mineral sources and the elements found in the surface and groundwater samples.
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The stability and solubility of these mineral species when exposed to both surface and
groundwater are important concepts to review as well as the concepts of mobility and fate of
the dissolved elements from these minerals. These topics are covered in Appendix D.
Selected technical papers from other researchers listed in the GEO-REF database (compiled
by the American Geological Institute) are included which demonstrate the fate of these
elements under similar geochemical conditions from other mining districts both here in the
U.S. and in other countries.

Finally, a review and list of generally available information on the toxicological effects of
these elements on human, animal and aquatic systems makes up Appendix E. The authors do
this to emphasize their concern that a further, more extensive study should be funded in
order to ensure that human health and welfare are protected in the study area and to possibly
mitigate negative impacts to the environment where economically feasible.

Study Procedures:

Tnitial sample testing was performed in response to a public complaint, for a range of
common metals due to the previous mining history of the study area. When sample resuits
showed significant concentrations of metals corresponding to the minerals found associated
with the local mines, further sampling was suggested. The additional sampling points were
targeted to mines and mine waste and associated surface water, groundwater, and sediments.

The aim was to determine possible migration of metals from sources of contamination found
at mining sites.: These. sources include roaster waste piles, jig tailings piles, waste rock piles

: 3':-.{.'a’@gi__;Eéprséd._fmine;ifg}izagiqg;*_s_;s.'ri't_hi_z;l}i-;h.@ﬁi'i-izﬁdéfgfﬁnnd_fmiaa_"W'Q_rkiﬁgs_;_ proper.. - i

The heavy rainfall during 1993 resulted in the availability of 2 wide range of sample points
for mine associated surface and groundwaters. Surface water run-off was associated with
many of the mine waste piles. ‘Also, a heavy influx of groundwater into abandoned mines
through bore holes, tunnel collapses, and flow through fractures in the surrounding rock
formations meant that many of the mines contained water. The data from the sampling
performed is summarized in tables contained within the report.

Samples were taken using plastic bottles which were cooled with ice packs until delivery
within 24 hours of sample collection to the lab for analysis. Some solid samples were
collected in glass bottles. Aqueous samples were preserved with nitric acid to allow a
sample holding time of six months for the analysis of the metals. The sample parameter list
for metals analyses was composed of metals typically associated with the minerals found in
the mining area - arsenic, barium, cadmium, chromium, cobalt, copper, gold, iron, lead,
manganese, mercury, molybdenum, nickel, silver, and zinc.
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The samples were analyzed at the State Laboratory of Hygiene using "Standard Methods,
17th Ed.", methods 3120 (ICP) and 3113B (FURNACE). The laboratory encountered
interferences in the analytical methods when trying to analyze the solid samples of roaster
waste, sediment and leachate. The high concentration of iron and manganese in these
samples interfered with the determination of concentration for other metals in the samples.
Quality control performed on these samples included replicate analyses and spiked samples.
The recoveries of the known added concentrations in the spiked sample were outside of the
acceptable quality control limits for spikes and ranged from 60 to 84 percent for the majority
of metals and up to 115 percent for manganese. This indicates that the reported sample

concentrations for roaster wastes are lower than the actual levels occurring in the sample,
mth the exception of manganese.

Studz Results and Discussion:

Mme—Assoczated Groundwater Sample Results

The results of the chemical analyses of mine-associated groundwaters (samples 001, 004,
GW-1, GW-2, GW-4) alt show heavy metal impacts to groundwater. The suite of heavy
metals detected is consistent with those previously reported by Heyl (1959) and others in the
mining district’s mineral compositions (see Appendices B and C}.

The following comparisons are based on State demgnated drinking water preventahve action
~ limits.and maximum contaminant levels because mine related _groundwater is potentially a

limits. “Also note that these samples did not contain visible suspended solids at the time of
sampling and sample preservation. For references to the toxicological information cited
here, please refer.to Appendix E: Toxwoiogy of the Elements Found in Southwestern
Wzsconsm Mmmg DlStﬂCt Ores.

amglc QQ (SE% SE% of Section 2, Tewnsmp IN, Range 1 E) was a sample of spring
water emergmg ‘from a buried orifice at the Etna Mine. The Etna Mine is centrally located
between, and is connected to, the Pittsburg-Benton Mine and the Applebys (a.k.a. Looney
Level) Mine (see Heyl, 1959, Plates 1, 5, 21). Considerable collapse of the upper shallow
level of the Pittsburg-Benton Mine can be seen on the land surface with evidence of
numerous coalescing sink holes. One of the pipes for either de-watering or venting can be
seen in the midst of the collapsed area. According to the landowner, a portion of the
Applebys Mine is also actively collapsing. A local farmer’s tractor collapsed a portion
during the spring of 1993 while the farmer was plowing over the buried access tunnel. The
analytical results for sample 001 follow.

Arsenic was detected at 110 ppb (0.11 ppm) and was 2.2 times the maximum contaminant
level of 50 ppb. Arsenic is a known carcinogen and is considered poisonous at
concentrations equal to and greater than 0.01 ppm. This groundwater sample (when units are
converted) represents a 0.11 ppm concentration and exceeds the known poisonous threshold
by 11 times.

o .source of drinking water. Sax (1986) prevzdes the animal, livestock, fish and aguatic toxicity
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Cadmium was detected at 180 ppb (0.18 ppm) and was 18 times the maximum contaminant
level of 10 ppb. Cadmium is a known bioaccumulator, is a carcinogen and has a "super
toxicity rating” for humans. The chronic animal toxicity limit is 0.05 ppm. This sample
represents a cadmium concentration of 0.18 ppm and exceeds the chronic animal toxicity
limit by 3.6 times.

Cobalt was detected at 36 ppb (0.036 ppm) with no established maximum contaminant level.
Cobalt has a naturally occurring radioactive isotope commonly used in medical applications
(Fetter, 1993). Radioactive cobalt wastes usually require special disposal repositories classed
for low level radioactive medical waste. Cobalt salts are known to be toxic to humans when
ingested. One teaspoonful to one ounce may be fatal. Cobalt compounds are suspected
carcinogens of the connective. USsues and lungs. Cobalt is a known bicaccumulator,
Livestock toxicity is 0.1 ppm. Itis. mterestmg to note that a treatise on mining iechnology
from the 1500’s mentions that the toxic effects of cobalt and arsenic beanng ores were
known and much feared by miners and metaii refiners cf the time (see Agncoia 1556).

Lead was detected at 480 ppb (0.48 ppm) and was 32 times the preventative action limit of
15 ppb. Lead was also 9.6 times the maximum contaminant level of 50 ppb. Lead isa
known bioaccumulator and has been found to cause nerve damage and measurable diminished
mental capacity in humans, especially children.

Manganese was detected at 3600 ppb (3.6 ppm) and was 72 times the maximum contaminant
: level at 50 p;}b

" Nickel was detected at 91 ppb (0 091 ppm) and was appmachang fhis ‘masimtiin Contamtnzine b

level of 100 ppb. Nickel is known to be toxic to aquatic systems under certain chemical
circumstances. Threshold acute hazard level for fish is 0.05 ppm. Chronic aquatic toxicity
limit is 0.38 ppm. Airborne nickel is classed as a lung irritant. Humans can experience
toxic effects but most usually are able to- excrete ingested nickel compounds faster than they
are abserbed mto ihe system (Sax, 1986). :

Zinc was detected at 91000 ppb (1 ppm) and exceeded the maximum contaminant level of
5000 ppb by 18.2 times. Zinc is most toxic to aquatic systems since it increases the
susceptibility of salmonids and other fishes to lethal ulceration. Livestock toxicity is 5 ppm.
Zinc is listed as an irritant to human beings and can be corrosive to the skin and
gastrointestinal tract when concentrations reach 675 to 2280 ppm.

The pH for this mine spring was measured two months after the original sample was taken
and was found to be 2.3, Sulfur-eating bacteria were collected from this spring and were
identified as "Siderococcus” by the State Laboratory of Hygiene.
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Sample 004 (SW4, SW4, Section 24, Township IN, Range 1 E) was a spring sample
originating from a seep from the Penna-Benton Mine. This mine-related groundwater
discharges into the ditch line along State Highway W and into the New Diggings Branch of
the Fever (Galena) River. The analytical results for sample 004 follow.

Arsenic was detected at 22 ppb (0.022 ppm) which was below the maximum contaminant
level (MCL) of 50 ppb. Cadmium was detected at 29 ppb (0.029 ppm) which exceeded the
MCL of 10 ppb by 2.9 times. Cobalt was detected at 190 ppb (0.19 ppm). Lead was
detected at 260 ppb (0.26 ppm) and exceeded the action limit (15 ppb) by 17.3 times. Lead
also exceeded the action limit (15 ppb) by 17.3 times. Lead also exceeded the MCL by 5.2
times. Manganese was detected at 7400 ppb (7.4 ppm) which exceeded the MCL of 50 ppb
by 148 times. Nickel was detected at 140 ppb (0.14 ppm) which exceeded the MCL of 100
ppb by 1.4 times. Zinc was detected at 33000 ppb (33 ppm) which exceeded the MCL of
5000 by 6. 6 times. _

Sample GW-2 (N%, NE%, Section 30, Township IN, Range 1E) was taken at the Badger
Mine which is part of the Shullsburg Mining Museum. The sample was taken while the
mine was in a flooded condition and copious fracture flow could both be seen and heard back
in the mine. The pH was read at the time of sampling as 7.4. Lead concentrations (42 ppb,
0.042 ppm) in this sample exceeded the 15 ppb action limits by 2.8 times. The lead

concentration was approaching the 50 ppb MCL. Concentrations of the other metals did not
exceed their respectzve action lmits.

' _;_Samgle GW-4 (S% NW% Sectzen 30, Townsth IN, Range 2 E) was takenatan -

‘engineered orifice with'a metai grate (part of a mine wastewater reclamation project initiated
by Tom Hunt and the Bureau of Solid Waste) that directs mine-related groundwater out of
the sealed entrance of the Thompson and Crawhall Mines on the east side of White Oak
Road and just south-of County Highway W. A prolific bloom of a filamentous algae was
observed at the orifice while collecting the water sample. No exceedances of action limits or
maximum contaminant levels were found. For example, there was less than 1 ppb arsenic
found in this sample. Cadmium was found to be 0.22 ppb and lead was found to be 1.9 ppb.
NOTE: This project should be reviewed as the water quality suggests the remediation
methods used were successful.

Sample GW-1 (SWi4, SE%, Section 32, Township 5N, Range 3 E) was taken outside of the
study area and in the Mineral Point mining subdistrict. This location is known informally as
the Piggy Sow Mine. The sample was taken in the mine shortly after a major flood storm
event. The mine was flooded and copious fracture flow could be both seen and heard in the
mine. There was evidence of recent rapid fluctuations of water levels in numerous scum
lines on the walls of this mine. The entrance to the mine also showed signs of the mine
filling to its roof line and overflowing at the entrance due to a thick accumulation of fine
mud.
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Old electrical wiring and ceramic light sockets were still in place in the mine ceiling and
spiral-flighted piping was still in place in the floor. One of the historians from the Platteville
Mining Museum indicated to Harpt that this pipe was commonly used both to drain
groundwater from the mine, and later, to pump tailings "mud"” back into the abandoned parts
of the mine. - Subaqueous disposal of mine tailings is still practiced today. See Subaqueous
Disposal of Reactive Mine Wastes: an overview of the practice with case studies; by
Pelletier and Birch; published in 1990 as a monograph by the Geological Association of
Canada.

Mine water was clear and free of visible suspended solids. The pH was recorded at the time
of sampling as 7.3. The analytical results for sample GW-1 follows.

-Axseme was. {ietected at 120 ppb (G 12 ppm) and exceeded the MCL of 50 ppb by 2.4 times.
Cadmmm was detected at 1.1 ppb with no MCL exceedance. Cobalt was detected at 80 ppb
with no established MCL. Nickel was detected at 210 ppb (0.21 ppm) and exceeded the
MCL of 100 ppb by 2.1 times. Zinc was detected at 3300 ppb (3.3 ppm) with no
exceedance of the MCL at 5000 ppb.

For a complete listing of detected elements for these mine-related groundwaters, please refer
to Table 1-Mine Related Groundwater Samples.

TABLE 1
e " oo Mine Reiated Groundwater Sampias
o g/ opb)
MCL GW-2 GwW-4 GW-1 001 004
Arsenic || 50 1.4 <1 120 110 2
Barium | 1000 85 <40 40 <40 <40
Cadmium | 10 0.04 0.22 1.1 180 29
Chromium 50 <1 <1 <1 - -
Cobalt - <10 <10 80 36 190
Copper 1300 1.5 <1 61 360 18
- Tron 300 <50 100 140 - -
Tead 50 42 1.9 6.5 480 260
Manganese 50 <40 <40 <40 3600 7400
Nickel 100 <10 11 210 91 140
Zinc 5000 <10 330 3300 91000 33000
pH (s.u.) ~ 7.4 7.4 7.3 2.3 -

GW-2 Badger Mine

GW-4 Thompson and Crawhall Mine Spring
GW-1 Piggy Sow Mine

001  Etna Mine Spring

004  Penna-Benton Mine Spring




