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State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

5 ﬁ Southern District ch;:uamm
mmusza

3811 Fish Hatchery Road

DEPT, TURAL BE Fitchburg, Wisconsin 53711
OF NATURAL RESDURCES J TELEPHONE 608.275-3266
George E. Mever TELEFAX 808-275.3338

Sacoratary

February 28, 1995

Ms. Char Bertstrom
P.O. Box 289
Manitowish Waters, WI 54545

Dear Ms. Bertstrom:

You previously requested and received a copy of the 1993 Field Survey of the
Southwestern Wisconsin Zinc-Lead Mining District. Enclosed you will find a
follew-up to that report concerning well water sampling.

This survey, containing thirty-two wells located in the vieinity of past
mines, indicates that groundwater does not appear to be adversely affected
above current drinking water standards by metal contaminants.

We still look forward to remediating water waste piles that adversely affect
surface waters during periods of runoff. Thank you fer your interest in this
survey.,

Sincerely,

Floyd] Stautz E
Assistant Pistrict bi
Telephone: (608) 275-3316

FFS:ps

Enc.

Printed on,




Report on Follow Up Sampling

for

Southwestern Wisconsin Mining District

by
Marty Nessman
SBouthern District Water Supply

February 20, 1995




Summpary

This report summarizes the sample results of a study of private well water in
the southwestern Wisconsin mining district. Thirty-twe wells were sampled to
provide further insight into the potential impacts of past mining activities
on groundwater quality, as recommended in the Waste Water Program Report
"Results of the 1993 Spring/Summer Field Survey of the Southwestern Wisconsin
Zinc~Lead Mining District” by Janet Blabaum, Brenda Howald, and Tom Harpt.
The Water Supply Program decided to sample wells for Arsenic (As), Barium
{Ba), Cadmium (Cd), Lead (Pb), Nickel (Ni), Sulfate, and Zinc (Zn).

Methods

The approximate locaticns of former zinc and lead mines were determined from
USGS paper 309 titled "The Geology of the Upper Mississippi Valley Zinc-Lead
District” by Allen Heyl Jr., Allen Agnew, Erwin Lyons, and Charles Behre, Jr..
These locations were plotted on township plat maps, and were used to determine
which wells to sample. Well construction reports for the township and range
sections of the most heavily mxned ‘areas were examined and a list of well
owners to ccntact for sampling was generated.

With the exceptlon of four wells in the Hazel Green area, walls with
construction reports on file were selected for sampling in order to provide
information on well location, depth, depth to bedrock, casing depth, static
water level and formations intersected. This information was needed to
correlate the sample results with well construction. Wells c¢losest to
abandoned mines were sampled whenever possible. This does not mean that there
were no wells closer to mines. However, it is our opinion that the wells
sampled are representative of most of the wells which exist in the mining
district. See the attached mapz for well locations.

Of the wells sampled, six wells draw water from the Platteville limestone
formatlon,.SLX draw. from.the $t. Peter Sandstone, three from Trenton.
;.Lxmastone, “four from ﬁagnes;al ;mestcne, one from: Franconxa l;mestone, one

:'”from Prairie du’ Chexn Timestoneg ‘and four from unknown formations.  "Ten wells Sl

had casing depths to 80 feet or more and the rest had 40-63 feet. Three of
the wells were of unknown construction (See the attached tables for
ccnstruction information}).

All samples were analyzed at the State Lab of Hyglana. Samples were taken
from ‘various system Jocations; whenever possible, the sample tap before the
pressure tank was used. The sample faucets were run for at least five minutes
to obtain water representative of the aquifer. All metals samples were field
preserved by adding 2.5 mL of nitric acid, and field screened for pH using an
electronic pH meter. Sulfate samples were put on ice for delivery to the lab.

Results

One well in Grant County (EK193) and one well in Lafayette County (GQO19), had
Pb concentrations higher than the public drinking water action level of 15 ppm
(parts per billion) and were resampled. Well EK193 had concentrations below
15 ppb in the second sampling. Well GQO1Y was resampled for lead on three
occasions, with samples taken from locations throughout the system. A total
of twelve Pb samples were taken. Laboratory Pb results varied from no
detection to 110 ppb. Due to the highly variable concentrations, the Pb
detected is believed to be a plumbing artifact and not representative of
aquifer conditions. Additional samples were taken from four wells in the area
for As, Ba, Cd, Pb, Zn and Sulfate. Well construction reports were not
available for these wells (GS968, G8969, GS970 & GT191), but GS%69 was known
to be a tin cased well with a depth of 40 feet. None of those samples had
metals concentrations exceeding the drinking water standards.



Two (or 5.6%) of the wells sampled, had detects of sulfates above the NR140
Wiscongin Administrative Code Public Welfare Standard and NR809 Secondary
public drinking water standard of 250 ppm. A sample from well GQO19 had 270
ppm and well 68970 had 610 ppm sulfate. Except for the unusual Pb results
from GQO19, the other metals detected were not correspondingly higher in
either well. In addition, six of the wells, or 25% of the wells sampled, had
sulfates above the NR140 Preventative Action Limit (PAL) of 125 ppm. It
should be noted that the EPA iz considering a Maximum Contaminant Level (MCL)
for sulfates of 500 ppm. A table of sample results ig attached. Based on the
characteristice of the aguifer, it appears likely that sulfates could be found
in the groundwater in many locations in the area regardless of whether any
mines are there.

Conclusions

Based on the results of this sampling, groundwater does not appear to be
wxdely affected by metals contamination above current drinking water standards
in the mining district, Field pH values were between 6.7 and 7.6 for all
samples. 1In a buffered carbonate agquifer, the pH of groundwater tends to be
. neutral. It is believed that neutral pH values inhibit the solubility of
metals into the water. It is also believed that the return ‘of groundwater to
near pre-mining elevations has decreased dissolved oxygen concentrations
sufficxently to prevent the dissolution of lead and other metals.  This
reduction in the amount of oxygen present has prevented the productxon of
sulfuric acid. 1In the absence of sulfuric acid the pH of the groundwater
remains neutral and the metals remain in the sulfide (sclid) form. It is
believed that the sulfide minerals will not release metals into the
groundwater in a neutral pH environment. It is reasonable to assume that
these factors have limited the mobility of the metals in the aguifer,

Although isolated cases of elevated sulfate or metals concentrations may be
found, it does not appear that groundwater is widely affected by metals
contamination. Therefore, further grcundwater sampling for metals and/or
special casing xequlrements in the mlnlng district are not warranted at this
..time. ; . _ o
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Friday, January 13, 1895

Construction Properfies

WUWN l.ast Name County Township Depth ?ft"és‘g Depth | Static H20 |H20 Bearing
AD140 jBusch Lafayette Benton 124.00 40.00 25.008GAL '
Al7o4 [Reichel fowa Highland 120.00] 42.00 7500 MAG
AWZED [Stone iowa Willow Springs 120.00 42.00 25.00]TRE
CMA7Z [Bennet Towa Mineral Point 204,00 101.00 715.001STP
JTCMATT TAIKIns fowa Dodgeville 2360.00 323.00 250.001MAG
HCM791 jCurran Laiayelle Shullsburg 205.00 50.00 GAL
30874 |Nankee lowa Hightand - NE 100.00 55.00 51.00[GAL
DSEGA [Bertram Grant Platteville 150.00 50.00 73.00|GAL
ED193 || Groom Grant Flatieville 152.00] 80.00 B2.G0UGAL
FEKZ06 |Keicher Towa Highland 515.060 383.00 297.005FRA
TEKA454 [Hanson Towa ‘Highland-SE 260.00 168.00 168 .0015TP
TERB37 [Pavex Towa Highiand 180.00] £3.00 95,00 PDC
IFOB89 [Shepard [Sfayetie Shallshurg 212,00 T18.00] 104 00| TRE
FFQES0 Twilson Lafayette Elk Grove 232.00 50.00 92001 PLA
CHFQe02 T Reamiller lowa Dodgeville 312.00 120.00 160.00iS5TP _
- {FQB05 JFrench Tafayette Benton '222.00 138.00 1017008 TRE
- EUBY8 Laufenberg. Howa Highland T 28000 186.00 178.001 MAG
- §GQ0T5 | Stephenson - lowa Mineral Point C120.00] 42001 45 00| GAL
- §GO0TE |Bauman . lowa Mineral Point - 190.00 42.00 105,004 8TF
- GQ0T7 fHanson - - flowa Dodgeville 310,00 24500 205.00STP
U018 iBeal lLafayetle New Diggings T270.00 40.00 125001 PLA
GR01Y Red Latayetie Benton 185.00 42.00 100.00) PLA
GG02T JLerker Lafayetie New Diggings 22400 42.00 170.C0)STP
GQUZZ [ Caivin Grant Hiatieville 160.00 112.00 70.000PLA
GQo23 [Studier L afayette New Diggings 255.00 255,00 175.005 GAL
GGQUZ4 Digman Grant Platteville 144.00 42.00 50.00GAL
GQ0Z5 73 Van Natta Grant Platteville 284.00 42.00 195,001 PLA
- 1GADZ6 Webber Lafayeite Shuiisburg 200.00 40.00 130.00{PLA
- JGEess [ Freiverger Grant Hazel Green UNK
IG8e6T [Hillary, - fibrant “Hazel Graen —HJRK 5
Harker Uafayette TBerton - TONET T

" FRA = Franconia Limestone

- GAL = Galena Limestone
CUMAG = Magnesia Limestone
CUUPLA = Platteville Limestone
LUPDC = Prairie du Chein Limestone

< 8TP = St Peter Sandstone

“UTRE = Trenton Limestone
UNK = Unknown
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The Capital Times

FOOTLOOSE

The Weekend of July 9-%

By Mike fvey

The Capital Times
Most of the mining
talk in Wisconsin
has focused on
recent
developments in the
northern part of the
state.

But mining has a
? Jong history in the
Badger state, which

; takes its mcl-cnmne
0T the 19th century Cornish
iners who would burrow into
¢ mineral-rich  hillsides  of
suthwestern  Wisconsin like
nimals.
“At the turn of the century,
riing for lead, zinc and other
1etals was the major industry
om . Dodgeville south to the
linois ‘border, supporting towns
ke Mineral Point, Belmont and
‘uba City.
As many as 73 mines were in
-scale - operation...in . 1806,
ccording to state records. Mazxy
f these were.large operations,
ome processing as much as 100
ons ‘of ore. each 10-hour shift.
{ining - continued . until: 1979,

losed. .

Al this digging, unfortunately,
as left a toxic legscy in paris of
awa, Grant and Lafayetie
ounties.

Piles of mine waste ~ bare of
1l vegetation because the dirt is
2 contarminated it won't support
fe — still litter the countryside
1 piaces. like Lead Mine and New
uggings. These communities
nee buzzed with activity, but are

1 Wisconsin. ]

- With each successive rainfall
‘nd,  snow melt, more
ontaminants wash from these
saste piles into the creeks and
treams, where livestock drink
nd fish swim. Heavy metals,
ncludinig lead and arsenic, have
eeped into the groundwater
vhere rural residents draw their
irinking water,

Much of this contamination

hen the Shullsburg Mine finally -

ow as poor and desolate as any -

was detailed by researchers in
the state Department of Natural
Resources in a report the authors
say almost never saw the light of
day because of the sensitivity
surrounding the mining issue.
The report, "Results of the
1993  Spring/Summer  Fieid
Survey of the Bouthwestern
Wisconsin Mining District,” was
initiated following
complaints that the Galena River
in southern Lafayette County was

running red with pollution after

heavy rains last spring.

But even though a draft was
completed in the fall of 1993, the
report wasn't released until April
of this vear. By that time, news
of the report's existence became
widely leaked and DNR officials
had no choice but to go public
with the 61-page document.

Janet Blabaum, who authored
much of the report for the DNR,
_claims to thzs day . she was
pressured hargssed .. and

~generalty dmceuraged “4n’her

efforts to  bring . the ‘mining
- problems of southvrestern
‘Wisconsin to public attention.

- Blabaum, » certified geologist,
in convinced that some in stale
government and those with a
vested interest in opening new

mines in Wisconsin didn’t want -

any -publicity that could porizay
mining in a negative fashion.
“For whatever reason, a lot of
people didn’t want this report to
ever be written,”' she says.
Tom Harpt, a DNR engineer

“who also worked on the project,
savs he felt similar pressures,.

even receiving a harassing phone
call at home that left him shaken.

“I guess [ feel it's a shame
when politics and some of these
other issues get in the way of the
DNR's main role, which should
be protecting the environment,”
Harpt says.

But Jim Huntoon, director of
the DNR Southern  District,
denies there was any effort o
bury the report or temper its
content.

“H we had really wanted to
suppress anything we would

citizen . b

il

AT

CRAKS SCHREINER PHOTD

Rain water flows through a pile of mine tailings near the town
of New Diggings, just north of the iilinois border.

never have done an investigation
to begin with,” he says.:

-“Huntoon is'also qu’xck.to point -

cut ‘that mining today is much
more’ sophlstlcax,ed than in the
past . and -must operate . under
strict government controls.

Al} politics aside; however, the
report- - raises - some - serious
questions about potential heaith
impacts for residents in the area.
Tt also "aceﬂmeﬁds further and
more extensive

The DNR has held one pubhc
meeting in  Shulisburg and
promised asrea residents their
water is safe to drink. Tests of
municipal water supplies there
show contamination is within
‘safe drinking water limits.

The department has also
pledged to do further cleanup as
time and money allow. A similar
contaminated site near Mineral
Point has recently been cleaned
up and fish are living again In a
stream there that once wouldn't
support life,

Yet those living daily with
mining's toxic legacy say they
don’t expect anything to be
done. This is a region of
Wisconsin that doesn't carry
much political clout or garner

much public attention.

Earle Griffiths runs ‘his own
construction - business:: and has
lived “'his entire life'-in New
Diggings. He rents a home from
a Chicago area landlord and has
no way of knowing If his private

-watersuppiyispo;sonmghnnw

not, -
“All 1 can tell you, if they
think something is in our water
they ought to get down here and
test it,” he says.

But even some landowners in
the affected areas have been
reluctant to delve into the
problem for fear it may reveal
heavy contamination and drive
dowm property values. Some are
also holding out hope that the
hilly, driftless area may one day
support a tourist economy and
bring some badly needed money
into the region.

But Blabaum says trying @
ignore the p*obiems left from
mining in southwesters
Wisconsin isn't going to make
them disappear.

“It's great to talk abowl
bringing in teunst.s arg
everything,” she says. "But &
me, where are they going to find
water to drink?”
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Voice of the f\unﬁ.y Sl Iimpire

the state is enough to ensure the

T i 'pzpper cleanup of the mine opera- i
< : Saguacharj ! tiﬁr‘ 1
N prem—— il 3 .. Bul a senier Summitville repre-
) SUMMITYILLE | (25) i sentative yesterday denied respon- -

sibility {for the increased toxicity
of the river,
--*To suggest that we have killed
-all Lhe water life for 17 miles of
© the stream is just not true . . . and
we didn‘t contribuie anything to
kitl anything in the reservoir,” said
Russ Russell, senior vice president
of Surnmitvilie’s parent company,
Galactic Resources of Canada.
CCompany officials don't think
‘the water qualily has changed sub-
stantially since mining began in
the avea over g cenlury age, he

N@W C@E«bg Saj}fjﬂssell depi{ed a report {rem.an
_ employee at the Colovado mine
placed on

NG L Aarasa
- Monta
- Viste

[

RECEIVEDD 9 jrc 199

g+ s T T 2 S o

jepariment of Health yesterday
r cyanide leak from a gold mine
Pass and announced the imposi-
estrictions on the discharge of
the Summitviile Consolidated

The Denver Post ! Bruce Gauwl

fiicials have denied that dis-
1nine are regponsible for increas-
> Alamosa River. They have 30
ihe proposed new limils on mine

that the firm tripled s environ-
mental budget on Nov. 1f, & few
hours after The Denver Post first

vted by a Nov, 11 cyanide leak at
‘Pat Nelson, industrial permits
rado Department of Health.

y Horn, a Durango-based district
health department, said he found
discharge totaling 519 pounds
ds of cyanide, 186 pounds of iron
{ zine flowing into the Wightman
asa River at the mine site during
ssample” earlier this year,

Ploaen ean BMIMF nn i

oold mine
discharges

MINE from Page 1A

Although neither Horn nov an in-
dependent analyst dircetly blamed
Summitville for & dramatic in-
erease in river toxicity which kill-
ed 15,000 frout fingerlings in 1990,
both said- poison-levels are much
higher al or below the mine site
than upsiream.

JSumrniiville was fined $100,000
earlier this yvear afiler officials
biamed a eyanide spiil for killing
ali the aquatic iife in 17 miles of
the Alamosa River and the Ter-
race Reservoir, Experts said the
poison may also have seeped
downstream to the Rio Grande. In
addition {c the Nov. 11 incident,
state health officials are investi-
gating & mid-September spill.

" “The mine has produced more

thian 286,638 troy ounces of gold
since it began using cyanide to
leach the valuable metal from ore
in the spring of 1986, Summil-
ville’s leach heap — (he slack of
ore from which the gold is re-
moved —.conlains 40-to-50 million
gallons of cyanide.

Mine to cease leaching
The mine will cease leaching

gperations next summer bol it wify -

take anolher three years to gel the
cyanide out of the heap and re-
move (he threal Lo nearby water
supplzes said David Bucknam, act-
ing director of Colorada's Mined
Land Reclamation Board.

.Bucknarn said he believes 2 $2.2

fiillion performance bond posted
B Summitville al the reanest of ¢

reported the cyanide spills, fines
anpd other problems atl the mine,
The employee asked not to be iden-
tified,

“Calls to the mine by The Denver
PPost were rveferred o cerporate
headquartiers in Vancouver, Cana-
da.

Rancher's complainis

Rancher Don Grett, who takes
irrigation water from the Terrace
Reservolr, insists the water quali-
ty has declined. He said {ish began
dying in his ponds last summer af
ter he used reseyvoir waler.

_Grett said he and several neigh-
bors, who live 15 to 20 mites down-
siream from the reserveir and 10
miles {rom the point where the
Alamosa meets the Rio Grande,
have tried o determine whether
.the high concentration of acids and
.metals that killed their fish might

.Also be damaging their erops, live
stock or drinking waler.

They are awailing a lab repert
fmm the federal Environmental
Protection Agency.

Horn, other health state officials
and the division of wildlife agree
with the mine owners that area
~waters contain high levels of mel-
als and acid because of heavy nat-
wural minerals and old mining oper-
alwons,

increase in acidity

‘However, an increase in acidity
and metal contenl since Summit-

‘ville began operating have raised

the {Qxlcxly peyond the folerance
of [ish or other water Life, DOW,
fish hiologist John Alves said. '

“If we [ind cyanide you know it
‘has to come from the mine, that is.

“ihe only reason it would be in the,

waler,” Alves added as he exam-;
ined the dead reseryoir 23 miles
sotuthwest of Monte Visia recenliyt
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Mining
company
goes bust

Ongoing cleanup
efforts in question

By Mary George
Denvar Post Environmant Writer

The company that owned one of
Colorado’s largest gold mining op-
erations has filed for bankruptcy,
leaving questions about how the
environmental mess it created
near Wol! Creek Pass will be
cleaned up.

Strangled by $70 millien in un-

Teow e

-anticipated environmental costs in |
~ioperating the mine Summitville |-

Consolidated Mining Co. filed for
Chapter 7 bankruptey this week, a
couple of years and millions of dol-
lars before the scheduled comple-
tion of a massive cleanup at its
Sumnmitville Mine,

The open pit mine and gold-ex-
traction operation 24 miles south-
west of Del Norte shut down this
spring.

But in the five years that the
company sprayed cyanide on huge
piles of crushed ore to leach out
the gold, leaks of cyanide-laced
water killed almost all aquatic life
along 17 miles of the nearby Ala-
mosa River.

The company had been repeat-
edly cited by the state for environ-
inental viclations.

The cleanup, which was being
conducted by Surnmitville Mining
Co., is expectéd to cost more than
$20 miilion,

- allow us:{o: do a traditional recla-

" whole company will be pushed into

The company this week an-
nounced plans to lay off all iis
workers Dec. 15.

The Colorado Mined Land Ree-
lamation Board, which directs the
state division overseeing the
cleanup, will hold an emergency
meeting at 1 p.m. Monday to dis-
cuss what happens next.

The meeting is open to the pub-
lic and will be held in Room 0112
at the state Capitol.

Sumimitville already has spent
more than $2 million on grading,
topsoil replacemeni and surface
watler controls.

The state holds a $4.7 millien
bend fer further reclamation of
the 1,231-acre site.

The bond includes about $3.8
riltion in cash and treasury biils,
and $900,000 in mine assets the
state has authority to liguidate.

But dismantling the structures
on the site likely will cost as mueh
as they can be salvaged for, said |
Bruce Humphries, state minerals
program supervisor.

The remainder of the bond “will

mation,” restoring the land to pro-|. .
chictive use,; he said. :

But the money won't begin to
sclve water gualily problems
caused by leaking cyanide.

Summitville is a subsidiary of
Galactic Resources Ltd. of Van-
couver, Canada.

Galactic President Peter Guest
said yesterday his staff has met
with Colorado officials to woerk out
a reclamation plan,

“We are trying to meet all the
reclamation and closure obliga-
tions,” Guest said,

“The problem for us is that if we
continue along these lines, the

bankruptey, and that wouldn't do
anyhody any good.”

Galactic has agreed to forfeit
the cleanup bond and has pledged
$2.3 million from the sale of a gold
claim known as the Bodie Proper-
ty near Mono Lake, Calif., Guest
satd.
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Bankrupt mine

exceeding water

By Mary George
Denver Post Environmeant Writer

Water leaving the bankrupt
Summitville gold mine is carrying
maore poisonous copper than the fa-
cility’s permit allows, even though
the Environmental Protection
Agency is spending $37,000 a day
to control water pollution there.

EPA environmental scientist
Melanie Pallman confirmed yes-
terday that effluent from Summit-
ville’s water {reatment plant car-
ries up to 5 parts per miliion of
copper. The state permit for the
mine, located near Wolf Creek
r'ass, allows a daily average of on-
ty 0.30 parts per million. .
~Scientists say the excess copper

- poses a threat to fish in'the Alamo--

sa River downstream of the plant.
But the EPA is allowing the dis-
charges to avoid a more disastrous
springtime overflow of the 280
million gallons in the mine’s “heap
leach” field contarninated with cy-
anide, copper and other heavy
metals, Pallman said.

“There are 300-400 parts per
million of copper in the heap wa-
ter,” she said. “Having that over-
top would be a lot worse than dis-
charging copper at 5 parts per
million.”

Aqguatic life already killed
Cyanide-laced waste from the
gold extraction already has killed
off aquatic life in 17 miles of the
Alamosa River,
EPA’s standard for copper in

the Alamosa is set at 0.012 parts .

per million, and the state’s stan-
dard is 0.125, much lower than
what’s now reaching the river, said
~EPA
Bruce Zander,

pollution lin

~troy ouncesiof gold. . .

environmental engineer

1ts

“If only 1.5 parts per million of
copper were coming off the site,
by the time it reached the Alamo-
sa, it would be about 0.125, Zan-
der said. “But a brook trout will
withstand only short periods at 0.1
parts. per millien.,” EPA still is
studying the copper’s effects on ir-
rigation and crops.

EPA took over Summitville un-
der the tax-financed Superfund
hazardous waste clean-up pro-
gram on Dec. 16, 12 days after
mine owner Galactic Resources
Ltd. of Vancouver, British Colum-
bia, filed for Chapter 7 bankrupt-
cy. Galactic had operated Summit-
ville since 1986, extracting 280,000

Cleanup costs estimated

Last week, clean-up costs were
estimated at $800,000 a month.
Yesterday, that figure was revised
upward to $1.11 million monthly,
largely because of rising labor
costs at the 12,000-foot site, offi-
cials said.

The mine’s treatment plant uses
hydrogen peroxide to neutralize
the cyanide used to extract gold
from ore in the heap, but it isn't
equipped to extract all the copper
from the effluent, said EPA envi-
ronmental engineer Dana Allen.
“If we had a great deal of money
and time, you could meet that lim-
it (for copper). But we’re talking
about much more money and time
than is available to us now.”

Mark Hughes of the Sierra Club
Legal Defense Fund said he was
surprised that EPA wasn’t meet-
ing standards. “It indicates that
the scale of the problem may be of

a larger magnitude than.the public

is aware of."
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Bonds’ use OKd
for mine cleanup

By Tha Associzied Press
Colorado authorilies were given

- the go-ahead yesterday Lo coltect

more than $2.8 million in bends
posted by a gold-mining firm Lhat
was brying {o clean ils mountain-
top site when it ran out of money,

Mined Land Reclamation Board
members, angered at whal they
fell was misleading information
[rom the mine company and ils
parent company, voled 1o grant
collection powers to the state divi-
sion overseeing cleanup of ihe
Summitvilie Consolidated Mining
Co. sile near Wolf Creck ass,

“The forfeited bonds would help.
dontinue. the c]canup and waler

protectlion programs in progress.

Board members angry

Chairman James B. Cooley and
member Luke Danielson were an-
gered thal they and ether mem-
bers, Maxine Stewart and Cather-
ine Kraeger-Rovey, were nol
advised of Summilvilie’s pending
[inancial crisis when they were
given a tour of the site less than a
yeir ago,

A new lawyer representing par-
cnl company Galactic Resources
Inc., Rodney D. Knulson, toid the
board he didn’t have specific infor-
mafion aboul the reasons for Sum-
niitvitle's financial problems. “We
gol no nolice of this {bankruptey
and financial silvation) uniil Fri-
day,” Knuison said,

Danielson said: “Whatl use is
counsel if he is not able to answer
questions? If's not & sign of good
faith. . . . Do one (or the company
is here at alt.”

Another lawyer, Tom Quinn, re-
sponded that “the resources ran
oul before the problems ran out.”

Cooley noted thal he fell the
hoard had been misled. "[Vs only a
[ew montlhs since we had a blue
ribboen tour,” he said. e said it ap-
peared then thal Galaclic was
“well funded.”

Closed last spring

" “The open mt mine and go}{ -ex-
traction operation 24 miles scuth-
west of Del Norte shut down last
spring. Its money ail but depleted
in unanticipated environmental
cosls, Summitville {iled {or Chap-
ter 7 bankrupley iast wecek, with
several years of work lefl and mil-
lions necded before the cleanup's
completion.

The bankruplcy action brought
several contraclors o yesterday's
meeting, complaining they hadn't
heen paid for machinery and con-
sultation. They wondered where
{hey stood following the bankrupl-
cy filing.

They were told the state has no
hand in paying Summilville's bills,
apd thal a bankruptcy lrustee
would have lo be contacled for
debls the company swned.
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g ver since Colorado vaters ap,'i‘:'
g proved the Amendment 1 tax-lim- -

(itation measure, most govern-. |5
% ment officials have beentrying to?;
cut costs and increase efficiencies. But -
~Gov.'Roy Romer’s env;ronmentai regula:
tors responded differently. '
They wasted $15 milljon, -
In & patheiic series of 3tumbies and‘ .

bumbies, state officials let a' Canadian '~
‘mine company transform a southern Col-
~orade ‘mountain‘into a festering toxic -
stew— and then stick taxpayers with- the"'.:
cEeamxp bill. .

- State regulators knew from the very'
beganmng that the Summitville gold mine
posed a major-envirommental risk. Con~
- 'structed near the headwaters of the.
“Grande near Wolf Creek. Pass; the Sun
mitville operation involved spraying m11~'_

forest;

,haavy metals had"doubled. in.a creek

“lutionJevels were 25 times greater

Sumimitville.to violate.standards for, sil
ver. pailutwn for another 16 months. ..

‘in 17 miles; ‘of the Alamosa Rwer down

stream of the leaking mine. . -
iz Onee again, the mine: managers prom
J ised’to dosbetter.” ‘Once again, the;stal
"reguiatcrs ‘fook -them. at their word. In
- stead’of shutting down Summxtvﬂle fo

?onto huge plles of cmshed ore. | .

+The:plan was for-the cysnide:to sepa~
. ‘ratethe’gold- chemically‘from the rock.
“The fear'was that the cyanide might leak- .
outs ami pollute the surroundmg nahonak system broké: down “The mine. -operation’

;. djdn’i Lake 1ong for: iear ta heﬁome.

vhéap-leaching pile with a faulty prntec-'!“ par
**lmns 'of gallons of cyanide-laced. fluids’ gve liner, officials say,-and cyamdeqoon :;agaxn With'a- $27, 000 ﬁne-

Bj 1999 concenitatmns of severa!‘
. downsiream of Sumiiityille. Cyan_de poi~.

Summxtvﬂ%es wrmis were ' siapped
‘againtwithih 5196 000 fine in: 1991 :But ;
~that? penaity was couched further by a.
_'.special state exemption that. permltted;

. By:thenthough, the pollution had tak
‘en ar heavy toll. State wildlife officials .

said almostiall aqaahc life was wiped out _"‘?'texac wastes until tax

"'};axtra $15. mliimn ty

'a'repeate{i @nvkronmentai Jaw- breakmg,{
-the state gave the mine anot;,xcr chance.; ..}

st with a $3600-
fine for failing.to do- required cIeanup;
work and hurtmg a. nearby f*rf.wk

THAT SAME MONTH, the state'
: {mmei (‘yamde_ seeping. through the pre-
- tective Hner. Reguolators: (rdered mine,i
" executives to’ build. w.plimping system w:
'contam the contamination

“In June- 1387 Summétw Ié s pumpmg‘

- +.-dumped at Teast '85,000; gallongiof cya-
_nide-laced waiennw a Rio Grande feed-

artment siappe

w-aoasa's‘. WATCHDOGS

-‘angmpate thig’ maneuver,,All they’ L

S Surmimityille was, tn“post AL (]
'éi‘i;,z;bond. ,farfai;lgan_aa By

So Samnut‘zﬂle mii k

fitnental &:)‘fﬁf’ﬁ{ﬁ
paars on Saturd&y n Denvgx ' The Wes! :
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EPA to take over Summitville mine

Action taken to halt cyanide

By Mark Obmascik
Danver Post Environment Writer

The pollution-plagued Summit-
ville mine in southwestern Colora-
do will be taken over temporarily
by the U.S, Environmental Proteo.
tion Agency, officials announced
yesterday, :

Environmental officials said the
takeover was needed to stop one of
the state's biggest gold mines,
built near Wolf Creek Pass above
Del Norte, from feaking thousands
of gallons of cyanide-laced liquid
into the Alamosa River,

The Summitville Consolidated
Mining Co. Inc., an affiliate of a
Vancouver, B.C,, Canada, corpora-
tion, filed for Chapter 7 bankrupt-
¢y protection this month after ex-

tracting more than 280,000 troy
ounces of gold. Officials said rising
environmental costs helped de-
stroy the profitability of the eight-
year-old gold operation,

The bankruptey means that the
mining company will stop operat-
ing the pumps and treatment Sys-
tems preventing at least 100 mil-
lion gallons of cyanide-tainted
fluid from flowing into the head-
waters of the Rio Grande.

In an agency statement, EPA of-
ficial Hays Griswold said the fed-
eral government wijl operate the
Iine’s pumping system on “a lim-
ited basis while state and federal
officials assess both the possible
tegal actions, and the leng-term
needs at the site”

laced liquid from leaking into river

Colorado state mining officials
have estimated that Summitville
will require at least $20 million of
cleanup work. But state environ-
mental regulators only required
Summitville to post a $4.7 million
cleanup bond.

It still isn't determined who will
pay the $15 millien difference.

Summitville was regulated since
its inception by the Colorado
Health Department and the Colo-
rado Mined Land Reelamation
Board, State regulators fined the
mine $130,000 for a string of envi-
renmental violations. But the EPA
statement vesterday said the Colo-
rado Health Department asked the
government to take over opera-

tions at the site.




By Mark Obmascik
Danver Post Environment Writer

The Environmenfal Protection
Agency is being forced to spend
$800,000 a month to prevent a
bankrupt gold mine from polluting
the Alamosa River with millions of
gallons of cyanide-laced wastes, of-
ficials said yesterday.

EPA managers said they have
hired 45 workers to operate waste-
treatment systems al the froubled
Summitville gold mine near Del
Norte. Summitville already has
been blamed for wiping out virtual-
ly all aguatic life in the 17 miles of
the Alamosa River downstream

The Denver Post

24 December 19672

Bankrupt mine costly to FPA

Agency spends $800,000 a month to Geih tip cyanideWastes

from the mine.

Federal intervention was required
after state regulators failed to re-
quire the mine operator, Galactic
Resources of Vancouver, British Co-
lumbia, to post a reclamation hond
big enough to cover cleanup costs.

EPA officials are concerned that
Summitville pollution will kill
wildlife, hurt irrigation supplies for
downstream. San Luis Valley farm-
ers and {aint shallow drinking-wa-
ter wells used by residents of the
small town of Capulin,

The Summitville site now is con-
taminated with at least 170 million
gallons of cyanide-contaminated

liquids. But money shortages may
force the federal government to
stop treating up fo 30 percent of
the polinted discharges from the
mine, said EPA site manager Hays
Griswold.

“It's a bit disturbing what was
put out here,” said Griswold, who's
direeting the crew of workers.
“We're {rying to do the best we
can, but hecause of the cost factor,
we're going to have to scale down.”

EPA hopes to cut pollution-con-
trol costs to $250,000 per month,
Griswold said. But the agency still

Please sae MINE on 58

EPA may run ocut of money
to pay for gold mine cleanup,

-'_'-M!&E from Page ‘IB

is expected to run out ef money to

control Summitville contamina-
tion by May, he said.

The Summitville project is being
paid by the federal Superfund,
which is financed by a tax on pe-
troleum products.

One of Colorado’s biggest min-
ing operations, Summitville open-
ed in 1984 and extracted an esti-
mated 280,000 {roy ounces of gold
before the company declared
bankruptey this month.

State regulators usually require
mine operators to post a bond ade-
quate to cover cleanup costs. But
the Colorado Mined Land Recla-
mation Board only reguired Sum-
mitville to put up $4.7 million —
far short of the $20 million needed
for cleanup.

Both Gov. Roy Romer, who ap-
pointed six of the mine board’s
seven members, and Colorado De-
partment of Natural Resources Di-
rector Ken Salazar, who is a board
member, declined to comment

_ -yesterday on the Summltvxkze fias-
o, '

Mike Land d;rector o§ the state
division of minerals and geology,
said the 3$4.7 million would have
been sufficient if Summitville had
obeyed its state operations p&rmit.
The state levied $130,600 in fines
against the mine company for re-
peated environmental vieolations
hefore Summitville filed for Chap-
ter 7 bankrupicy protection.

Rio Grande County District
Judge John Kuenhold this week
made permanent a temporary in-
junction preveniing the Summit-
ville operator from abandoning
the mine site. But the effect of that
order is unclear. because the EPA
already has taken over mine oper-
ations.

“This is a tragedy,” said Mark
Hughes, an attorney with the Sier-
ra Club Lega! Defense Fund.
“State government saw the trage-
dy coming, but everybody wheo had
the levers of power in state gov--
ernment didn't do anything about
it. The state blew it.”
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Hearing moved

By ERIN MACCGILLIVRAY S#ITH
Special to the Courier

CONEJOS —- The illness of an
assistant attorney general in the
middle of a court proceeding here
Thursddy afternoon forced District
Judge Q. John Kuenhold to conlinue a
hearing on a state request Lo prevent
+Galactic Resources, Lid. of Van-
.couver, Canada, from abandening its
Summitvilie Mine in the San Juan
Mountaing about 25 mites southwest
-of Del Norte.

- Kuenhold said he hag continved the
malter uniit 1:30 pon. today in
Alamosa Districi Coprt,

Assistant Aliorney nuwnthhmelm
&Vhﬁjng Became il dusing the court
hearing in Conejos District Court,
;eqmrmg the continuance. b

Last wiel Galaclic anneunced in
. The Wall Streef Jouraual thal it W3Sk

“closing the cuntroversial mmmg'
operation on Dee. 15,

Several state agencies, including
the © Colorade Mined Land

Rec}amnuon Baard. which learned of

the possible action on Frlday a_fter the
national article appeared ; became
concerned. ;

breach of “good faith’ in th
from Galactic was present_t
questions about it
Consoh(iated Mmmg Co.’ s Chc.‘ :

milh{m iny Sum:mh; 16
bond;noneytoqpnhﬁ_ Eﬁ}
shouid the compan;

* whose parent campariy §3¢al

2

from closing down. sl

s




Mi
Judge grants
request to keep
firms on the joh
By i\;u_v James

District hudze Jobn Kuenhald on
Feiday ardered the awners of the
Summirviile mine 0 keep an aovess
rensd 40 the bigh wountidn site open

and 1o continue ronning the wates
punf‘mzmn pinm 1iarmwh the winter,

“Fhe-dee siid .ﬂ%o;\*mf' Gatactic

PL\c‘uru\E H ity \uh\;dl.m“xzc.
eseape responsibility for the cleanup
presented sn inurinent dunger to the

public décause of porenml cvanide -

pollution of the Alamosa River.
However, federatand Canadian bunk-
rupley judges may make the fina!
decision in the case,

Lawyers from the state Attorey
General’s office sajd the ruding makes
it clear to the operion’s owners that
they must Hve up to 4 sentement
reached last summer with the Cama.’
diva mining firm, Galactic Resources
Lid.; ftx Americin sehsidiary, Galac-
.nc Resources Inc.; andthe opemsm"-;
Teoinpans; Spmnutvﬂ:ef}owab
Mining Gosito clean upiihé cyamc'lc
‘heap-leaching processaf e
;Pcter Gnest, pregident and;cmc{g
: cxccmxveyafﬁccr of G-xlaacm: nﬁd

Sﬁmm{k aazdhemdcv%qii?:d :
PP beudge’s decisicnyFalat i

L ;&mﬁy"l‘homas Quing, S4ithdgdt
: rmf:ng--swnds ﬁmﬁemh?
i56e COURT on Back F’age'

Page 5A
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Continued from Page 1A
knell for my client’s company.

“The state Attorney General's of-
fice thinks they won a great victory,”
Mr Quinn said, “but they really
haven’t accomplished anything ex-
cept to destroy the company and the
plan it had for cleaning up the site.”

He Jabeled the suit by the state
unnecessary, saying that Galactic wasg
working toabide by its agreementand
had already agreed to put all of its
resources into the cleanup effort.

Mr. Guestsaid onthe witness stand
Friday that until a California subsidj-
ary of Galactic was sold, the company
had no more money 1o put inte the
cleanup,

“If you want the last four or five
hundred thousand dollars we have,
you ¢an have it, but we consider that
nothing {toward solving the prob-
femn),” said Mr. Guest.

The prestdent said that he expecled
$12 million fromthe sale of the Cali-
fornia propeny, alsoa gold mine, and
expected thatmoneyto gotoward the
cleanup as had money from the sale
of company subsidiaries in South
Caroling and Nevada,

When asked by Judge Kuenhold if

he had known his company was in
financial trouble when he made the
reclamation agreement with the state,
Mr. Guest said he thought there would
be encugh money available 1o finish
the job but the sule of the California
operation, Galactc’s lastin the United

Alamosa News
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States, had not gone well. He said he
was on his way to Californiato check
on that after the hearing,.

Mr. Quinn said that the temporary
restraining order puts all of the parent

company’s plans in jeopardy. He

added that the decision may force
Galactic utself into bankruptey and
that would let a Canadian trustee de-
termine whatto do with therest of the
company's assets. He said Galactic
had plinned to put those into the
Summitville project.

The judge explained in hisdecision
that he believed an emergency situ-
ationexisted; thatthere wasimminent
danger o the public’s health and the
enviromment; and that Galacticandits
subsidiariey rust get the clear mes-
sage that they have to live up to the
agreement they made less than six
monihs ago.

That agreement calls {or treatment
ofthe watercoming fromthe mineand
complete repair of the Swnmitvilie
site damuge caused by the eyanide-
heap Eeuchmn process and damage,
some s old as 10 yeas, caxzsed by
;)rwaousopemuans '
costs at helween $18 mil lion and $23
avillion | but Mr. Guest said those
figures have never been verfied and
he believes them 1o be closer 1o the
$12million, about what hiscompany
should have available.

Mr. Guest also said that at a meet-
ing i Denver with Summitvitle's
bankruptey trustee, Tom Connelly, he
repeated his compuny’s promise to
meet its agreements until it was no
lonaer able 1o do so and said that the
LS. Environmental Protection

Agency had promised to step in and
continue the cleanﬂp, especially the.
water treatment, the day after, Sum-
mitvilie and Gaiactxcstop opemﬂons.
The EPA said-it would interview
Summitville employees already fas
miliar with the operation if it has to
take over the cleanup pro;ect. That
would could mean fewer of thé 52
employees still working at ths mine
would be out of work., - | 7 .z.‘-i
Mr. Guest said that it Was cestmc
between $250,000 and $300,000 8
month to clean up the site; and that
Galactic had been paymethat bmihe
company would'no longér be abl
dosoafier Dec. 15, =
He said the pa;ent compan had
been paying the bills for Summityille
since he took overthe paremcompany
2 172 years ago and had never mada
anything back s &
“This has not been a gold rnme'.
Mr. Guest said. “It’s been a watcr
treatment and a }and wciamauon
project,” ; -
The mine has earned more than

$130million from the sale of gold but
.. the firmspent $215. miltionto'do it..; 5

Lawyers for both Gaiacuc and-the
state said they were uncertain what
effect Judge Kuenhold’s resmuumv
order would have on an emergency
agreement being worked outbetween
the EPA, the state and the trustee, but
said that could be determined Mon—
day ata meeting among the pumes i

Judge Kuﬁnhold set a hearing ona
prel umnarymjuncnonagamszGalac-
tic for Dec. 21 and 22, at which time
he could make the temporary restrain-
ing order permanent,
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Government takes
charge of cleanup

By Gary Theimer

Members of the U.S. Environ-
mental Protection Agency's Emer-
gency Response Team will be at the
Sumnitville Mine next week 1o en-
sure that the company’s water treat-
ment plant keeps operating,

Theagency’s on-scene coordinator,
Hays Griswold, said he fully expects
tobeinchirge of plantoperations next
Wednesday, after employees of
Summitville Consolidated Mining
Co.andits parent, GalacticResources
Lid,, are expected to leave the job.

“If Gulactic had any money,” he
said, “we might expect them to con-
tinge with ;Eu c c‘mazp Lﬂo;zundarouz
Csupervision”

However, Mz (mswo dsmci bch‘xd
no reason to believe the company
would take any responsibility for duy-
‘to-day operations after next Tuesduy.,

“We had a meeting with Galactic
earlier this week and I'm not reas-
sured,” he said.

Peter J, Guest, president and chmf
execptive of Galactic, said Thursday
that his company had put 5215 mii-
lion into the Summitville project and
only retrieved $130 mitlion in gold
and other minerafs. He claimed that
his company could no longer afford
to operate with that kind of loss.

On Dec. 1, Summitville Consoli-
dated Mining filed for Chagter 7bank-
ruptey hiquidation in federal court,
saying that it could not afford to con-
tinue operation of the mine’s water
treatment plant, or to finish construc-
tion of i waste water management

system, now only 70 percent done,
Under the direction of ~Mr,
Griswold, the federal aoencywﬂi fake
the lead in the cleanup. He'said {hat
first the agency would estabhshmv a
“holding action” to enSure that no.
further degradation fo the site o F \Wa-
ter quality occurred; After that} ihﬁy
would try to getahead of the problem.
Jim Horn from the Durango office
of the state Department of Health'said
he was convinced that the ageficies
could make the treatmentplant work,
but changes made to lhe p]am Jast
month have notimprovedits perfonn-
ance. Water sent through the’ system
the first time does not-meet quality

standards and hag to- be recyc!ccf a--

second time before a new bateh bf
water can be processed. Mr. Hom
explained that onthe firgt pass through
the systern, water taken out. o? the
leaching poad has very high conc
trations of cyanide and heavy mélals..

“Copper may be 200 ppm’ abqve
permitted levels,” he: saxd "Gnca
treated it may be only 2 or3 ppm em
of to'erance. TR .

Mr. Horn said that by epemlmﬂ Ehe
treatment plant in thisiway, it} W:i!
never be able 10 ach;eveimax:mum
performance. : Y N

How muchthe clcanupw;i! coé? and
the role each agency w'li'wsii p!ﬁy)?
still very much in dpuhe w-«**r

- Whatis not ifi doabi is who xﬁn
ing the shots. Mr. Griswold ofEPA'
made it very clear. | i :

“The federal govemment haé &;}f{eﬁ
cverand we're incharge,” he sai‘q’;
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Mining board delays decision
on cleanup of cyanide leaks

The Associated Press

DENVER -~ The state Mined
Land Raclamation Board has de-
fayed action on two cyanide leaks at
A controversizl grold mine neay
Walf Creek Pass us it continues 1o
discuss plans on shutting the mine
down.

The state and the mine's owners
ure inthe midst of prolenged nego-
tiations about how the sprawling
site witl he shiit down, cleaned up
and recluimed,

Some board members in 2 two
Rour meeting on Wednesday ques-
tioned whethey $2.2 million in ve-
clamatior bonds ave adequate 1o
<over the entire cost of
reclamation,

Peter Guest, presideit and chief :
- : e =N

execulve officer of Cialac
sourzes Lid, of Vancouver, B.C.,
“has said it might cost 30 million 1o

i}

$15 million to shu! down the opera-
tion and Feclain UTE SiTE OVer The
%

nest three years,

Galactie awns Summitville Con-

ssalidated Miming Co. The fiom il

have extracted an estimated-
300,000 woy onnces of gold from
Uie area by next spring — 33,000
bunces more than 50 underground
mines in the area produced in 60
YEears,

Board members had many ques-
tions about how Summitdiie plans
to flush out and detoxify 354 acre-
fect of cyanideduced water in the
48-acre leach heap. The cyanide-
waler mixture Is used 1o exiract
gold from ore. One acre foot of wan
ter equals 325,850 galions,

The company has been fined

Umerd than 130000 Tor cyanide

teaks prior to the pios( recent leaks
in September and November,
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BOND {rom Page 1A

ing company agreed to start ve-
claiming land on the site. In re-
tarn, the slate was compelléd ta
refund. some of the gompany's
money in three installments hegio-
alng et 20,

The compray had pravsdcd the
state with bonds worth §7.2 million

o tecensure that the gite, near Wnli’;
o, Creels Pags, would be r:ﬁ:ﬁa e gnd s
= pendered: harmias:s o the envirane
ment, That wmount wagto be i

evaluzted afler publication of an
. amended reclamation plap, which
th divislon reguoaled after mauy

disokarge vialmons i}y t}za ming:

3 'npgraisr

< The. amenacd pii:m WAl wmpiﬁb. :
ed Mov, 30, Suramilyille notlfleq .
“the'ztate of is intenlion to file f:xr_-_

bankruptey the next dey, Deg, 1)
"We wore going along in good
faith and ‘boom,”"” said Mike
Lung, who hecame divislon direc-
tor early last ysar State officials
had hecome comarncri that the
eogt of opera l% the mine's water-
iraabment Eacilities, while com
pleting {and reciama{ioza would
{ar exessd origlogl estimates,
The final report by Golder Axso-
ciatex In Lakewood zet clesnup
conts at £30.% yaillion, far I¢os {hso
- the original §79 milllon estivaate.
- Gtata. mmé:&ta& eriteris
changcd ooasiderably by lhe tims
the fondl report wes lesved | suid

mal-ni-ai_m_

Dirk Van 2L e{ (iolder Assoc:iates
And the state diviglon sheuld have

Jnewn {hat #s cleznup money

would be Inadeguate, bt added,
Sumrnitvilie apparently alveady
Bbad been preparing fox {he worsl,
*1 thint i{ goes back {0 the fact
that everybedy saw the writing on
the wall” sald Mike Bolmes of the
EPA’s office of external sifaira

!"We heard from some of their for-

mer ampmyﬂ&'

Aprile
Since Lhe EPA hegan operating

_ the site, sbx more people had to he

hired }mt to:keap wp with repairg,

“Hohmes waid: " We hired most of
the “Burnmitville cmpigyee;s. but

that wasn'tiepongh”

[The EPA team ook cnntmi ai‘
uater purification ang 3now Fo-
moyal Dee. 15 after Somnitville
Mining and tts Canadian pareat,
Grlactic Resources Lid, told the
state {hat they po Ecugar cayld af-
ford to protect the environment
while recladming land al the open

pit gold mine high in the S Juan
I\'iounim

The mine’s threa walvr-lreat-
menl plantd must gperate to pre-
vant water laged with cyanide and
with high conceatrations of heavy
metals from wpiliing Inlo surfacs
¥renms,

Gataciic operated Sturmmitville
sinca 1986, extracting 259,000 troy
olprey of rold worth faate thau

- equipraent i

bond partly repaid

5130 leliOﬂ

Having signed the July seftle-
mment, howeyer, the division had4d.
refund the com;)a:my & botidmonsy,
perdding Golder's final rr:;mrt.

To prevent such problems in the
futare, Long sald, "We're logking
al writing .good permalls, doing,

-good inspeclions and 1mpmvmg

the banding procesy.”
Bat, Mfyone golng to plek one
E':tm 1t's defioltely the hond

the bond necds to be improved,

Since 1986, Summitville re-
ceived xpyep viclation notices
from ihe division for reléase of
-poliuted water into Cropsey draln- -
aggfe, Wightman Fork and evzmiuala«
ly the -Alamasa Rlver, o0 .

Why ¥e4. the pompany aﬁawzﬁ«.

to Continue processing gold? - - 7

“Tiwish 1 conld’ answer Bt
Longsaid “But if you look at Bats
tie: Mountaln Goid, you'll see w$,
handled thai very dsfferant‘gy we
made them shut down.

“If the Summltville violations
happened today, we would ﬁm't
therry dawn, too.”

The Colorade Mined Land Rec”
lamsation Board will mect Wednes-
day to decide whether to keep
Summilville’s remaining 4.7 mﬁi*
Yien hond.

And the EFA and the Offjce of
Mined Lemd Reelmmation will vpy
date the board ob the siatug of mm
lamhiition efforts:

e ahility ta Tonk at and: E:Yahmit‘.f.'_.”' e
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Mine gets refund;

<payers hold

bg

Bond..pared just before banlquptcy

By Qary Thaimer
Bpacial tv The Danver Poit

ALAMOSA ~ A Colerade agency
charged with protecting the environ-
mant frorm mine poliution got a sur-
iety hond for about $7.2 million
from 2 mining company for a masg-
sive cl&:\m}ys - hith refunded 12.5
milkden just 1'% months belore the
compaay daclared bankrupley.

“mediation al the gold mine south of
Del Norte conld cost up {0 $76 mil
Hon, .-

~Mow the cleanup Lsz.mstmg V.S ) _
Laxpayers about $37,000 & day. The  Colorade Departmedt of Natural:
‘U8 "Enviroomenlal Protectlon

Agcncy will hit ita $2 million spend-

ing Hmit.on the cleanap Feb, 15, The
CEPA Lears then must find move

maney or slop operations,

Unless natued cooperates, the
EPA said this week, more thay 160
million gallons of cyanide laced wa-

Yot n:report issued ‘Ang 30—
ote {han 1% months before ihe m—_ '

_dead for 17 muiles becauss.
fiund = had said reclamation and Te

tar could spill wezt spring into a
ereek, the Alamosa River and per-
hiaps the Rio Grande, I the claanup
stops, that is cerlain to happen, the
EPA says.

The Alameza River, downstream
[rpm the mine, supplies waler Lo San
Luis Valley farmers =nd ranchers
throvgh a series of canals and epters
the Hin Grande below Alarmosa,
Aguatic Jife in the Alamosa Rivec 53_.-- :

ot spitls at the rnine.:

Summitville Consolidated }rhmng
Co. [ied for Chapler 7 bankrupley
profection Dee, 3, nol long after it
pol the §2.5 milion refund from the

Resources’s Division ﬂf Mﬁncr’ﬂs-

‘and Geology.~

But inJely, Suram] %.vtlh:, th: siate
division and the Coloradoe Depart-
ment of Health hrd signed a setiio-
rneat apreement In which the min-

Pluase see BOHD on 204



By. Mark Obrascik -
Denver Post Enwmﬂmgnt Wmer
Environmental damage caused
by the Surnmitville mine fiasco
prompted the Colorado Depart-
ment of Natural Rescurces yester-
day to propose'a moratorinm on
- state approval of any new chemi-
cal mining operations,

After the Summitville gold aper-
ation polluted southern Colorado

‘streams with cyanide and copper.
— and-left taxpayers with-an esti-
mated $15 million in cieanup cosis

by declaring bankruptey — state

regulators have. come under fire -

for their handling of - the situation.

The Denver Post
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Chemical-mine moratorium urged

“T think everybody understands

there needs to be some dramatic.

action fo prevent this kind of situa-
tion from happening again,” said
Ken Salazar, director of the de-
partment- of - natural resources.
“We need some sweepmg change.”

Cok)rado is homie to 23 chemi-
cal-treatment mine operations. Sa-
lazar asked the Colorado Mined

Land Reclamation Board to reject

all permit applications for new cy-’
* anide-heap-leach operations until
the state can toughen its mine stat-

utes and’ regmatmﬁs

The pmpc}sai was opposed by the
Colorado- Mining Associatmn

which regresenis 115 local mine’
companies,

*1 don't think there’s a need to
put a moratorium on all applica-
tions,” said Dave Cole, director of.
the . assocxation “T think these is-
sues can be addressed undur the
present laws.”

The Mined Land Reclamation
Board . schedunled-a meeting next
month {o consider the department
of -natural’ resnnrces moratormm
request.

In’ addition to the: meratorzum
Salazar:asked the board tolet the
state require mine companies to
post’ hzgher reclamation bonds.

Sumrmtvﬂle s parent files for bankruptey in Canada

‘By Gary Theimer -
Speciat 1o The Denver Post

The Vancouver- ¢ompany whose
subsidiary ran the beleaguered
‘Summityille Min
“terday that:i
ruptey in Canada: becan:
orado’s inability- to: reach a

settiement agreement” on f:the

Consolidated Mimflg Co, Inc., filed .
for hqmdatmn Dec‘”’é under U, S_
E FUVTE the treatment ‘plarnits “shitt

b
federal cleanup

expects to. get’; an extra mﬂhon
from'its headquarters 4o keep the
watermtreatment plants runmng

~keep an 18

Y EPA" erew ‘in the meantxme '

Officials of both companies told
the state then that they couldn't af-
ford to keep the mine’s three wa-

cleanup.
'So~ the “state department of

i, health and thp depariment of nat-
t 4 fural TéSpurdes’-division ‘of miner--
“alg @nd geology asked the federal
‘government -to- step -in. The U.S.

;Envxmnmental Pmiection Agency

toek control ‘of the 'site Dec. 16

ter treatment piar;ts runmng or -

~m11£'-access road open_ -
in- winter, both needed for the

down, water containing, cyamda
and heavy metals will begin spill-
ing_ into streans at the Summit-

. ville Mine, 24 mlies soathwest of .
'Del Nerte—‘- : Lo
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High Country News

Colorado mining industry strikes again

Whas was Colorado’s largest gold
mine in g 19805 is sow die shire"s worst
mine polivlion disaster.

On Dec. 15, Summitville Consolidat
ed Mining Co. declared bankrupey nnd
abaadenad its eyanide heap-leach goid
ming ot 11,700 {cot in sowthern Col-
oruda’s ropeed San Juan Mountains, It
left behind a six-year jogacy of poiluion
vioiaions, & 1¥-mile stewch of the Al
osa River sterifized by mine wasie, aind a
170 mithion-gution wilings pond leaking
targe amounty of eyaide,

A day Iater, on Deg, 16, worrnicd saie
officiaks called in the Eavironmental Pro-
lecuon Agency (o preveni wholesate dom-
age (o the Rio Geande basin, The agency's
Superfund program now has 45 peeple
witking at the mine and it is spending
S38.000 a day 10 trem
the cyunide waste.

Daniclson says the design, which aiso
buricd u creck under the pile, shouid
never have been approved. However,
under st faw the Division of Mincrals
antd Geology only has 120 days 10 review
a nusning appiication before a permit is
aviomatically gronted. Dumiclson says the
faw alows cawemely narrow grounds 1o
deny o perndi, Morcover, the division s
finsited in what sesaicions B con enforce
and how high it caa set reclamation
bonds, As a result, the mine won casy
approval with an inital bond of less than
§1 mitlivn,

To make mauers worse, in 1984, the
year Summitville went inle operasion, 1he
Colotade Legistatore ehiminaicd the divi-
sion's catire budper. Says chief geologist
James Pendleton, there were no ning

by creating an emergency reclamation
fund sad by giving mare moncy and
autherny o the Mincd Land Reelamadon
Board antf its stadl in the state Division of
Mincrajy and Geology.

Sumitvitle, Daniclson warns, may
a0t be the onty prodleoy, In 1988, 3 small
er, yeu mireer mape of Summitville
oceuried neir Cripple Creek, where the
carthen diun of 1 Cyanide pond owned By
ihe bankrupt Newmont Mining Corp.
burst. In that case. she stite had only
requircd 0 560,000 bond; the clepnup bill
ulimately excecded $250,000. Baniclson
syyx many of ihe sa's 330 oporating
mines wmay have inadeguate bonds, or,
because of o ruie that bars adding inlla-
ston sates, bonds that are significanuy out
dalcd.

H{Wa) kind of had
i piched in the middic
of aur laps,” says -
Superfend spokeswom-
an Soeaya Pennggk,

EPA officiuls esti-
mawe the chasnup could
cvenlunily €08t 1axpay-
ey S20 mithion -
uaicss the agency 8 for-
e shoogh 10 get
siang of bk From g
hankrupicy ¢oud,

@ othe meantimg,
the EPA Iy wouderiog
how o pay For W, Tha
Colorado Mined Lond
Regtamution  Boand,
which permils, refus
Lates und seis bonds for
A miniig - fogrations is

= 7Eha st only obinined
353, miltion Bond?
fron Sumunitvitic Con-

solidated. Ang Sum-

matvitie’s parest Come

pany, Galactic ike-

souices Inc., of Nevada, has alko gone

under, ) A

As un sngry Colorade pubhic and
EPA officiids confront the siate Mincd
Land Reclamation Board over ithe disas-
rer, the stery ahat unfolds reveals an envi-
rommzntat and {inuncial boondoggic that
state officiuls suy they were hefpiess o
Jatvens.

Seven people sit on the Minest Land
Reciamation Bosrd, They are appuinicd
by the governor antt afBrmed by the state
Seante. Critics say 1hal geacrally rosuls
in a shight ingusury bing, but board mem-
Lers say that ksa’t the probiem,

“The key reason why things tueened
oit the way shey did is the {(Colorado}
Mined Land Reclusation Act,” 5353 caviv
rosimental Iawycr and six-year board
wmember Luke Dasictson, "There is 2
swong prodindustry bent i the way our
law is writien.'”

Pranicison, onc of wo bourd mcm.
hers appoiied @ represerl tho consea-
tion tonununity, says the chronatoyy of
Sumenitvitle ithetraics what's wiong with
the kaw, Tn o bean-leach gokd mine, ore is
crushed, piled in a heap oand thens sprie.
kled with gyanide. As cyanide filiers
theorugh the pite i disselves the goid, The
“pregaunt” sobaion is then pumped Oul,

oo oshe pold reeavered and the cysaide fe-
L nsed. Sumemitvilie wan o pormit for a
“valicy-fill" heagrleach in 1934, Yalley
“fift :means insiend of building o specid
hesp-lench -pad, the company simply

Averenast e wad? vadie

inspections aaywhers in Colordo for one
andd i hadf years, Thes, the ageacy didn't
find otst sat] 1989 du Swusnmitvilie's
heap-leach pile had o dangorous water
imbalance, with more walcr coming in
than going oul.

In addition, the company reporicd
that cyealte was icaking through the phs-
e liner and Into groundwaicr below, The
atompied sepair - Uapping the contami-
nated grouadwaler and pusapiag it back
intg e hicap-leach gile — did noi work.
Daniclson says the rising waters threni-
ened 1o breach the dam,

“The mine couldn’t be shut down
without causing more problems than we
alrcady bad” says Daaiclson. Without an
cmergency cleanup fend, or a higher
bang, the mining bosrd members [elt tust
the siaie’s only aption was 10 iry amd koep
Summitvitie i busingss 50 B could con-
o the problom.

Ultisicty, the company was (fncd
SI00.000. In nogouaiums with suue offi-
cinls, mine officialy slin agrecd so faisc
gk bund 1o wlisost §3 mitlion and build
4 walCr reatnent plant 10 St empiying
tic wilings pond.

Atshaugh stie officials such as
Masicison asd Peadicton have tiken the
hest for e disasicr, ihey say the blame
fies with the ssae Legisiature and the
state’s powerfal mining iohby.

"Fhis is what hapgens when the Leg-

“isature degides W wke a politcal pot shot .
A u stae program,” Daniclson suys. e .-

e L evidlaiars 10 fix the probiem

Gonsion of tAnerals ang Boology

A Summitvitie wiste pile, partally reclaimed, foreground, with the beap lesch pad hehind

State and natipnal environmental
gEGups worry thai mure dHsasiers are
primad 10 happen. But Division of Miner-
sls and Geology spokesman Mike Long
says the bulh 'of the problems were fixed
in 199G, when she division won permis-
sion from the Legishuure o fund i pro-
erams by charging higher fces, How
SNSECCHONS are up.

~The fevel of cxpertise on our staff
hug increased by kops anid bounds
Long, "We have taken great pains to
makc Suse dur prople have the proper
backgroundy.”

Laog and his depasiment will soon
have a chance 10 show that Uity 4re up 1©
speed. The largest cyanide pold minc in
e share will apes near Victor, Colo.,
butes wvhis yeas {HFCH, 571802} Long says
the proposal for the so-calicd Cresson
Ming is receiving “more scrutiny” in e
wake of the Summitvitie debacie,

But Jim Lyon af the refprmeminded
Minerad Palicy Center ia Washingion,
D, says added raining won'i salve
Cotorado’s itls, "It docsn’t have us much
1o o witls Sxperiise as i does with polit-
cnl witl” Lyon siys.

L.yon fcars that given the historic
power of e mining indusry in Colorsdo,
ihe st can's be wrusted. The EPA should
e involved in permiliing nad caforcex
men, 00t just cicanup, be says ke

. witf be more Summitvillessntiess there iy
at federa? appropeh.” o el e

um Kteve Hinchoan, Harry Norces

25 January
1993
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ABSTRACT

Following closure of the Shullsburg Mine, an underground zinc-lead mine
in southwestern Wisconsin, water quality in nearby private water-supply wells
deteriorated. Affected wells were located within the cone of depression cre-
ated by the large pumps used to keep the underground mine dewatered. Follow-
ing mine closure, groundwater from these wells showed increased levels of
sulfate, iron, calcium, magnesium; and total dissolved solids. The mechanism
for increasing the concentrations of these materials in the groundwater is
postulated to be the following sequence: (1) oxidation of sulfide minerals,
(2) formation of soluble sulfate mineral phases, (3) breakdown of carbonate
host rock by acid produced during sulfide oxidation, and (4) dissolution of
soluble materials by groundwater within rock strata that was previously de-~

watered durins active mining.

INTRODUCTION

The Shullsburg Mine in Lafayette County, Wisconsin, is a complex of zine-
lead ore bodies ranging up to 350 ft below the land surface within dominantly
dolomitic host rocks (fig. 1). The mine, operated as a single mining unit ac-
cessible initially through a vertical shaft and later through an incline, was
opened in 1949 and was operated almost continuously until the mine closed in
1979, A second mine (known as the Blackstone Mine) was opened in 1950. The
two mines were joined by mine drifts in 1970. Cones of depression developed
as a result of pumping necessary to dewater both mines. Because of the mines
close yrox;mity and similar location about 300 ft. below the pre-mining water
table, these areas of water—level deeline coaleseed shortly afﬁer 1950..

Hithin one year following cessation of mining operations. private water—
supply wells in the immediate vicinity of the Shullsburg Mine began to produce
water with elevated concentrations of sulfate which ranged from 700 mg/l to
3500 mg/l (fig. 2).  The laxative effect of sulfate in drinking water is
well-documented (Environmental Protection Agency, 1976).  The adverse impact
of these sulfate-laden waters on both humans and livestock prompted citizen
complaints to the Wisconsin Department of Natural Resources (WDNR). In addi-

tion to diarrhea and related pastric distress in humsns, some loecal farmers
noted pronounced declines in milk production from dairy cattle.

The Wisconsin Geological and Natural History Survey (WGNHS) initiated an
investigation in 1980 to determine the extent of groundwater quality decline
in the area, to identify the probable cause of the poor water quality, and to
suggest mitigation measures for affected landowners (Evans and others, 1983).
The results of this investigation indicate that there is 2 close spatial and
temporal relationship between mine dewatering and subsequent recovery of water
levels and the development of adverse water quality. The role of water-well
construction in the presence or absence of poor-quality groundwater in private
wells near the mine complex was also evaluated. 1In cooperation with the WDNR,
the WGNHS formulated guidelines for new well construction to mitigate the lo-
cal water-supply problems.




LAFAYETTE COUNTY
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MINES /OREBODIES
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FIGURE 1.-- Map of the Shullsburg Area, Lafayette County, Wisconsin, showing
location of the Shullsburg (including Blackstone) and Bear Hole
¥ine complexes. Each complex represents a group of ore bodies or
separate mines that were interconnected by underground mine drifts
(tunnels). The Bear Hole Mine complex is discussed by Evans and
others (1983).
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FIGURE 2.-~ Location of wells sampled during investigation of the Shullsburg
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represent wells with high concentrates of sulfate. Circles (0)
represent new wells constructed during the course of this investi-
gation.
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GEOLOGIC AND HYSROGEOLOGIC SETTING

~The - Shullsburg Mine is iocatad in southwestern Wisconsin in  the Upper

ulasissippi Valley Zinc-Lead distrzct (Hyle and others, 1859). Humerous,
small zinc-lead ore bodies occur as ninerslized zones associated with (1) ver-
tical joints’ {gashwvezn deposits), (2) incline& fractures (pltchas), {3) bed-

dingwplsue ftactures (flats), and (4) as disseminated occurrences of sulfide
minerals. The Shullsburg Mine includes principally ore bodies of the gash-
vein and pitch-and-flat types, but disseminated sulfide mineralization is also
common within the carbonate host rocks.

Mineralized zones include sphalerite (ZnS) and galena (PbS) as ore nmin-
erals. . Common gangue minerals include marcasite and pyrite (FeS,), cal-
cite (caco ), and minor amounts of barite (BaS0,). Sulfide mznerali—
zation extends into country rock strata from nmneralizad fractures as a re-
-piacemant phenomana for distances up to 400 ft (122 m) (Hmliens, 1964)

“Thy 'host rock fcr zinc—xead ore bodies ‘at the Shullsburg Mine is tha H1d~””

dle Ordovician Sinnipee Group (Platteville, Decorah, and Galena Formations), a

more than 300 ft sequence of dolomite with lesser amounts of limestone and
shale {table 1). The Sinnipee Group. is overlain to the southeast in the imme-

diate area by the Upper Ordovician Haquoketa Formstion,'a shale. unzt that in-

ereases in thickness from 0 ft at the. Shullsburg Mine to over 100 £t towards.

the southeast. The Middle Ordovician St. Peter Formation underlyxng the sinm
nipee Group is a very finﬁ to’ coarse-grained quartz sandstone ‘that varies from
less than 40 ft to more than 100 ft thick within the 1mmediate Shullsburg
area. A 1-ft to 3-ft shale interval (Middle Ordovician Glenwood Formation)
overlies the sandstone of the St. Peter Formation, but is not present every-
where. The St. Peter and Glenwood Formations are known collectively as the
Ancell Group.

- From a hydrogeologic perspective, the Sinnipee Group and the St. Peter
sandstone of the Ancell Group are aquifers (table 1, fig. 3). The Maquoketa
Formation and the . Glenwood Formation of the Ancell Group (where present) are
aquitards. .. The Sinnipee aquifer is characterized by fracture flow within the
fractured and cavernous dolomite and limestone. To the northwest, where the
Sinnipee Group crops out and the Maquoketa Formation is absent, the Sinnipee
aquifer is unconfined. To the southeast the Sinnipee aquifer is located below
the Maquoketa aquitard and may behave as a confined aquifer, but hydrogeologic



Table 1. Principal Geologic Units in the Shullsburg Area

Dominant
Stratigraphic Unit Lithology Hydrogeologic

Group Formation {(thickness in fi) Function
Maquoketa gshale (0-100+) aquitard
Galena

Sinnipee Decorah dolomite (300-340) aquifer

~ Platteville

‘Ancell Glenwood shale (0-3) aquitard

8t. Peter sandstone (40+) aquifer

data are lacking in that region. The St. Peter aquifer is confined, with the
potentiometric surface, as measured in area wills open only in the St. Peter
aquifer, being approximately 100 ft (30 m) above the top of the St. Peter For-

mation.

GROUND-WATER QUALITY AND QUANTITY NEAR THE SHULLSBURG MINE

Prior to Mine Development

The construction of the Shullsburg Mine began in late 1948 with shaft
sinking completed in 1949 to 765 ft above mean sea level (m.g.l.) for a total
depth of 330 ft. Prior to mine construction the shape of the water table gen-
erally feflected land-surface topngraphy.- 'The potentiometric . surface of the
Sinnipee aquifer for January 1947 is ‘shown. in. Figure 4A  (data from. CQL R.-
Holt, Jr. in an unpublished manuscript on Shullsburg Mine hydrology prepared
in the early 1960s).

Groundwater quality data for ‘the pre-mining period in the Shullsburg area
are lacking. Construction reports prepared for private water~supply wells in-
dicate that water quality in ‘the Sinnipee aquifer was acceptable for domestic
use. Hindall and Skinner (1973} ‘characterize water quality from the Sinnipee
aquifer in the region as “good" with the following averages for selected chem—
jcal constituents: total dissolved solids, 375 mg/l; sulfate, 40 mg/l; and
total alkalinity as CaCO,, 320 mg/l.

During Active Hine Development

Figure 4B shows the potentiometric surface of water in the unconfined
Sinnipee aquifer as of June 1958, about nine years after Shullsburg Mine de-
velopment and dewatering of the Sinnipee host rock had been initiated.
{Water-level data after June 1958 and before mine closure are not available.)
The maximum decline in water level within the Sinnipee between 1947 and 1958
is in excess of 280 ft (fig. 4C). According to Holt (undated), rates of
groundwater pumping for mine dJdewatering ranged from 4 to 17 million gallons
per day. Higher rates of water removal were necessary when mining activity
involved development of a new area of mineralization. The increased rate of
water inflow as mining reached a new ore body reflected the fractured nature




MAQUOKETA
AQUITARD
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FIGURE 3 — Schematmc illustration of groundwater conditions during active
o .min1n3 in the shullsburg Mine. (modified from Holt, undated). Ar-
Tows show inferred directions of ' ground-water flow. Dashed line
at top of Glenwood aquitard indicates the irregular occurrence of
the Glenwood in thisg area.

of the Sinnipee host rock associated with zinc-lead mineralization. The areal
extent of the cone of depression regsulting from mine dewatering had reached
over 12 mi? by 1958 (fig. 4C).

Investigations during active mine development in the late 1950s (Holt, un-
dated) and within three years of mine closure (Eagle-Picher Industries, 1977)
indicate that groundwater quality changed as a result of mine-related activi-
ty. Increases in total dissolved solids, zinc, sulfate, calcium, and magne-
sium are apparent (Table 2). Holt (undated) suggested that the change in wa-
ter quality from groundwater collected in wells near the mine and from water
¢ollected as it entered the mine along fractures, solution channels, bedding
planes, and open drill holes was the result of dissolution of oxidired sulfide
(now, sulfate) mineral phases. These more-soluble sulfate mineral phases were
dissolved by groundwater moving through the dewatered bedrock in the wvicinity
of mine workings. Alternatively, data in Table 2 could also be explained by
assuming that the chemical quality of groundwater near mineralized zones dif-
fers from groundwater present some distance away from these zones even before
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mining began. However, the presence of soluble sulfate mineral phases within
the zone of saturation in the Sinnipee Group has not been observed (Heyl and
others, 1959). The first explanation as proposed by Holt (undated) is the
more likely hypothesis to explain the observed water quality.

Following Mine Closure

Pumping to dewater the Shullsburg Mine ceased in late September 1979. Wa-
ter-level recovery, as measured in the main vertical shaft, was initially rap-
id with the rate of recovery declining over time (fig. 5). At present, water
level in the main shaft at 945 ft above m.s.l. is approximately 180 ft (55 m)
above the active-mining water level. The original (pre-mining) water table
elevation at the main shaft was 1050 ft m.s.l. (Holt, undated). Thus, the
current water level in the shaft remains 100 ft below the pre-mining level.

Figure 4D shows the cone of depression decline remaining in mid-1983 in
the Sinnipee Group near the Shullsburg Mine. The cone of depression developed
during mine dewatering is still present four years after mine closure, though
less pronounced than during active mining (Toran, 1984). The areal extent of
groundwater decline is over 14 mi? indicating the maximum development of
the cone of depression during active mining' must have exceeded 14 mi2.
This larger areal development of water-level decline as compared to that mea-
sured in June 1958 (fig. 4B) is the result of continuing nine development

after 1958.

Groundwater quality in the vicinity of the mine following shutdown in
September 1979 was determined by sampling private water-supply wells and water
within the main shaft. Table 3 shows average values of selected chemical con-
stituents in water sampled during the course of the present investigation.
‘Table 4. .shows. groundwater quality during and after mining - for specific wells
_sampled in the 1950s and in the early 1980s. Data collected to date indicate .
that groundwater that has moved through rock strata dewatered during the ac-
tive phase of mine development shows increased levels of sulfate, calcium,
magnesium, zinc, and total dissolved solids. Increases in iron concentration
within this same water is suggested as well.

 CAUSE OF WATER QUALITY CHANGES

Water-quality changes resulting from mining activity include increases in
the concentrations of sulfate, calcium, magnesium, zinc, iron, and total dis-
solved solids. The cause of these changes is postulated to be the oxidation
of sulfide minerals present within the Sinnipee Group. Field observations wi-
thin the Upper Mississippi Valley zinc-lead district indicate oxidized mineral
phases are common in areas above the water table. Examples of oxidized min-
erals encountered include hydrous magnesium sulfate (epsomite), hydrous iron
sulfates {(copiapite and melanterite), hydrous calcium sulfate (gypsum), and
iron oxides, such ag hematite and limonite (Heyl and others, 1959).

The oxidation of pyrite and marcasite is postulated to be the principal

cause of ohserved water-quality changes within groundwaters passing through
formerly dewatered rock strata in the vicinity of the Shullsburg Mine. Under



table 2.-~ Average values of selected chemical constituents in groundwater

sampled during active mining. See Holt (undated) and Eagle-
Picher Industries (1977) for sampling methodology, analytical
laboratories, and analytical methods.

d

A.. Private Water-Supply Wells Near Shullsburg Mine®
Congtituent
Aquifer Dissolved
Iron Lead Zine Calcium Magnesium Suifate Solids pH
Sinnipee Gp. 0.6 - — — - 33 400 7.4
(5)P (5) (5) (5)
Sinnipee and ,
Ancell Gps. 0.5 0.003 0.4 74 42 75 370 7.3
(St. Peter) (13} (5) &) (3) (3 {13) 3y | (13)
Ancell Gp. 1.5 0.05 0.3 61 35 8 280 7.5
{St. Peter) (7 (7)) {7) {4) (4) n () N
B. Groundwater Collected Within Shullsburg Mine
Constituent
Source - L AT S Dissolved
O T . -Iron .Lead . Zinc Calcium Magnesium . Sulfate Solids. . pH
Mine® 0.1 0.02 0.4 110 61 200 650 7.6
Workings - {12)  (10)  (10) (100 (1) (13 (13) (13)
Shullsburg®  -- 0,01 1.1 . 3904 480 740 6.8
Pump . (24) (24) C(24) (24)
(24) (24) - ' '
Blackstone® -~ 0.01 2.2 3404 230 740 6.8
Pump (24) (24) (24) {(24)
2 Data modified from Holt (undated). Samples collected and analyzed in

late 1850s. Values rounded to reflect probable analytical precision.
All values shown are in parts per million, except for pH.

HNumbers in parentheses are number of analyses included in the average
value,

Data from twice-monthly sampling in 1976 in support of Shullsburg Mine
permit application (Eagle-Picher Industries, 1977). Samples collected
at groundwater discharge points. All values shown are in milligrams
per liter, except for pH. :

Values shown are for alkalinity as CaCO, in mg/1.
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FIGURE 5.-- Water-level recovery in main shaft at Shullsburg Mine
(data courtesy of Eagle-Picher Industries, Inec. and
Inspiration Mines, Inc). Original (pre-mining) water
level is about 1050 feet above mean sea level (Holt,
undated). Dots indicate actual wvalues; line indicates
inferred values.




TABLE 3. Arithmetic averages of selected constituents in wells near Shullsburg Mine sampled
after mine closure. See Evans and others (1983) for discussion of sampling
methodology, analytical laboratory, and analytical methods.

Constituent
Aguifer Dissolved Alkalimity
Iron Manganese Ltead Zinc Calcium Magnesium Sulfate Solids {(HCO3 )
Sinnipee Gp. 0.16% 0.05 0.012 0.42 115 63 230 800 388
(b 9 (¥ 9 (19} (19 (20) (1 (18)
Sinnipee and 3.2 0.05 0.044 0.54 106 61 210 730 386
Ancell Gps. () (5] mn 8 ® n (n (10)
(St. Peter)
Ancell Gp.  0.60 - 0.05  0.003 0.45 = 68 40 57 490 %57
(_S"_t.. Pet.g'r)_- {35) (36) (31 (3) - 3D {3N {30) {33) (28)
Cc_t_miaint-"-_m- -
vestigation® 4.3 0.89 0.033 6.05 357 330 1,860 3,310 445
[Open to both (31) {29) (34) 31 (3D (30) (28) (29) (24)
Sinippee and

St. Peter Aquifer]

a All values shown. are milligrams per liter,

b Numbers in parentheses indicate number of analyses included in average.

c Complaint-investigation wells are wells sampled as a result of a complaint
concerning water quality.

aerobic conditions as would develop with dewatering, the iron sulfide is oxi-
dized releasing hydrogen ions and sulfate, probably in the form of hydrous
iron sulfates. The hydrogen ion would be available to attack associated sul—
fide mnerals, such as sphalerite.

?haz‘efore, groundwater that is in contact with oxidxzed iron-sulfide-~
rich: intervals, which include other: sulfide minerals that are: lesg- teadily O
idized, should show an increase in the concentration of iron, sulfate, certain
metal cations, total dissolved solids, and hydrogen ion. Increases in hydro-
gen ion concentration (lower pH) within groundwater sampled near the Shulls-
burg Mine have not been observed reflecting the buffering effect of the car-
bonate host rocks of the Sinnipee Group. Increases in the concentrations of
caleium and magnesium indicate dissolution of dolomite. A more detailed in-
vegtigation of the geochemical relationships responsible for the changes in
water quality is currently in progress (Toran, 1984).

ROLE OF WELL CONSTRUCTION
bomestic water-supply wells in the Shullsburg area are typically con-

structed to depths of 100 to 200 ft into the Sinnipee Group and are cased to
depths of 40 to 50 ft. 1In the wvicinity of Shullsburg Mine the lowering of

H



Table 4. Arithmetic averages of selected constituents in groundwater sampled during active
mining and after mine closure. See Holt (undated) and Evans and others (1983) for
sampling methodology, analytical laboratory, and analytical methods.

Constituent
wWell No. of Dissolved Alkalinity
Nurber Samples Iron lead Zinc Calcium Magnesium Sulfate Solids (Heog ™)
1§15 During 2 0.6 S5 05 60 24 6.7 290 344
Post 2 4.4 27 12 257 120 800 1540 383
LF42 During 2 0.5 w0 0,07 8s 54 107 484 403
Post 3 0.6 4 6.9 355 369 2050 3650 414
L £-50 During 2 0.7 <3 1.5 66 35 14 312 380
™ post 3 3.7 &1 85 448 395 2830 4080 524
LF-B4 During 1 1.3 <1 0.04 61 34 13 290 346
Post 1 <.1 <3 18 320 160 1260 2450 —
LF-221 Buring 1 0.8 - — - o 14 -— 349
Post 5.2 5 2.9 419 840 3450 £820 480
Lf.zzﬂs-mring 3 0.2 - — — - 30 — an
O post -4 01 .2 1.5 415 438 2970 4290 430

a All values shown are in milTigrams per liter except for lead which is shown as micrograms
per liter, :

area groundwater levels due to dewatering required the deepening of several
private wells, which was a common practice of the mining companies active at
the Shullsburg Mine complex. Additional casing was generally not added. Be-
cause the amount of water-level decline was significant, deepened wells were
completed into the underlying St. Peter aquifer. Due to the confined nature
of the St. Peter aquifer, water levels within these deepened wells were gener-
ally 100 ft above the top of the S8t. Peter sandstone.

As long as the mine was operating and pumps maintained the lowered water
level within the Sinnipee Group, the deepened wells, which were open to both
the St. Peter and Sinnipee aquifers, produced water of acceptable quality.
Upon cessation of mining and the ensuing recovery of water levels within the
Sinnipee, contaminated groundwater (water containing increased levels of sul-
fate, caleium, magnesium, certsin metal cations, and total dissclved solids)
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entered the open boreholes of wells., As water-level recovery continued and
increasingly larger volumes of contaminated water became available, the qual-
ity of water pumped from the wells declined and complaints of poor water qual-
ity were made. The initial concern regarding declining water quality came to
the attention of local officials about ten months following mine closure. To
date, 14 wells have been affected by the sulfate-contaminated groundwater,

In a few cases wells had been constructed by the mining company for land-
owners near the operating mine that were cased into the St. Peter aquifer.
All these wells have continued to produce water of acceptable quality. Thus,
the importance of well construction to the mitigation of inferior water qual-
ity in the vicinity of the Shullsburg mine ig clear (fig. 6). Since hauling
water from some distant source was prohibitively expensive and construction of
shallow wells was impractical due to .slow water-level recovery, the only re-
course:  to mitigate the water-supply problem was a new well drilled into the
undarlyzng St. Peter aquifer. New wells, cased and pressure-grouted into the
St. Peter sandstone, have been completed for ten households, and at least one
nore weil is 'scheduled for completion in the near future (Summer 1985). In
all cases where the wells have been constructed properly (with one exception,
see following paragraph}, tha walis have produced water of excellent quality.

A review of the head relationsh1ps between groundwater in the 5t. Peter
aquifer and in the Sinnipee aquifer indicates that recovery of water levels
within the Sinnipee to an elevation higher than the potentiometric surface of
the St. Peter will result in a head reversal. The downward gradient resulting
from the reversal of head across the Glenwood aquitard overlying the $t. Pater
aquifer poses a continuing threat to new wells constructed to alleviate exist-
ing water-supply problems. New wells cased and pressure-grouted into the St.
Peter aquifer may produce water of inferior quallty if some path allowing wa-
ter mwvement between the Sinnxpee and the St. Peter aquifers exmsts {Glenwood

one new well constructed in agcordance with official stata guxdelines to miti-
gate the Shullsburg water problem has been adversely affected by this head-re-
versal phencmencn.

Eventually, the Sinnipee water levels should recover sufficiently to al-
low movement of contaminated water away from zomes having soluble sulfate min-
erals.  With dilution and dispersion the impact of declining water gquality in
the Shullsbnrg ‘area ‘is expected to eventually disgipate. However, estimates
of rates of water-level recovery and rates of infiltration of uncontaminated
water into the Sinnipee aquifer in this area have not been made.

SUMMARY AND CONCLUSIONS

The dewatering between 1948 and 1979 necessary to develop the numerous
zine~lead ore bodies within the Sinnipee Group south of Shullsburg resulted in
the formation of soluble oxidized mineral phases, principally hydrous sulfate
minerals. Upon mine closure and cessation of pumping the formerly dewatered
area in the vicinity of the Shullsburg Mine workings became newly saturated.
Groundwater entering the formerly dewatered rock strata digsolved the oxidized
mineral phases and promoted further dissolution of asscciated sgsulfide min-
erals. The quality of water in private water-supply wells open to either the

13
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FIGURE 6.-- Schematic illustration of the role of well construction in deter-

mining if groundwater that has been in contact with oxidized sul-
fide minerals (sulfates) will enter the well. Well on the left is
open to water contaminated with sulfate; the well on the right is
not. Movement of sulfate-laden groundwater down inte the St.
Peter Formation following a head reversal may permit contaminated
water to affect newly constructed wells (right).
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Sinnipee aquifer alone or to both the Sinnipee and St. Peter aquifers is char-
acterized by increased concentrations of sulfate, iron, caleium, magnesium,
zine, and total dissolved solids as compared to water from these same aquifers
in locations at some distance (more than one mile) away from the mine.

Sulfate levels in: affecteé wells ranged from 700 mg/l to 3500 mg/l caug—
ing physical discomfort among humans using the water and serious econonic los-
ses for dairy operations having cattle affected by the water. Complaints to
the WONR and the WGNHS by affected individuals resulted in a program of inves-
tigation, recommendations for new well construction, and help in obtaining
financial assistance for new well construction.

The eventual disposition of the Shullsburg water problem is not known at
thig time. Dilution and dispersion of contaminated groundwater in the Sin-
nipee Group is expected. Hawaver, no estimate is yet possible of when this
severe impact of mining on grnundwater near Shullsburg will actually disappear.
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