Ynasnenue Mbiuibsika U3 PyaHuuHbiX Bog B KasingopHuu: [ipumep 0o4nuCTKH

MecTtopoxaeHue UMmnepus -
www.empiremine.org -
Camoe cTapoe, KpynHoe 1
6oraToe 30J10TOE (Au)
MeCTOPOXK/IEHHE B
Kanudopuuu. C1850 go ero
3aKpbITHA B 1956, 661710
no6bITo okoJsio 170,000 kr
(5.8 MUJIIMOHOB YHIUH)
3oJ10Ta Au.... Tam okoJsia 592
KM (367 MUJIb) MO/I3€MHBIX
TOPHBIX Pa3pabOTOK.
BOJIBIIMHCTBO MO/I3€MHBIX
TOPHBIX Pa3pabOTOK
3aTOIJIEHO, 00pa3ys OAWH
MaCCUBHbIN 6aCCENH C
OTMeYEHHbIM IOJ3EMHbBIM
“MecToM BbIOpOCa”, KOTOPBIU
COAEWCTBYET MOAJEPKAHUIO
JIOCTaTOYHO MOCTOSTHHOTO
yPOBEHs PYAHUYHOU BOJbI B
6acceliHe.

/lpeHaxk MaxkeHTa — 3TO IpeHa)X WITOJIbHU, KOTOpas CoeJMHEeHa C TOPHBIMHU pa3paboTKaMu. TaM BbIOPOC pyAHUYHOU
BoZbl C HeTpaJibHbIM pH (MIW) c pacTBopruMbIMH KOTIleHTpausiMu Fe, As, 1 Mn. [IpocsiexkuBaroTCsl BTOpUYHbIE
3arpsi3HuTe Y, Bkiatodas Al, Sb, Ba, Cd, Cr, Co, Cu, Pb, Hg, Ni, Th, V, u Zn, koTopble 6b1711 0OHapy>KeHbI B TPO6AX BOAbI
HabJuitofeHus1 MOKa3bIBaIOT, 4YTO MOTOK B [lpeHaxk MakeHTa HanpsAIMy10 NO/IBEPraeTCs BJAUSHUIO MECTHOMY
KOJIJINYECTBY 0CaJIKOB, KOTOPOE MPOCAYUBAETCSA B OACCENH MECTOPOXK/AEHUA U B TOPHBIE pa3pab0TKH HUXKE YKJIOHA
NOJ3eMHOI0 MeCcTa BbIOpOca, 00pa3ys JOCTATOYHO OBICTPBIM MOTOK B OTBET Ha SIBJIEHUSI IOBEPXHOCTHBIX BOJ,


http://www.empiremine.org

“Llesib 3TOr0 NpoeKTa 3KOHOMUYECKH 3PPEKTUBHO AOCTHUY CTPOTHUE KPUTEPUHU CTOKA, UCII0JIb3YS
NacCMBHbIE OYUCTUTEIbHbIE MeTO/1bl. Ha ckosibko n3BecTHO aBTOpY, [10C nogo6HOTr0 06'beMa U
BJIMSIHUSI HUKOT/]A 10 3TOT0 He O6bl1a nocTpoeHa. OAHAKO, OT/ie/IbHbIE MPOIECChl _OCe/IaHUs
TMAPOKCUA XeJie3a, As afcopouud, aicopbud MapraHiieBOY eHbl U3BECTHAKOM, M aiIcCOPOLUd
BTOPUYHbIX 3arPsA3HUTEIeN MapraHiieBoy MeHo! 3aJJ0KYMEHTUPOBAHHbI B MyOGJUKAIUAX. ITU
MeXaHU3Mbl COBOKYITHO OTBETCTBEHBI 3a YCIeX U3yYeHUsI TEPPACHBIX 60JIOTB JOCTUXKEHUHU
TpeboBaHUM 0 CTaHAapTaM CTOYHbIX BOJ. It is likely that they will function equally well, if not better,
at the design flows anticipated at the Magenta Drain [10C /I[peHaxka Ma>keHTHI.

JlpeHaxxk MakeHnTa IlaccuBHast OunctutenbHas Cuctema (I[10C) cocTouT u3:

[ ycTpo¥icTBO Mo c60py BOJbl M HACOCHAS CTAHIUS

[ Hag3eMHbIe U M0I3€MHbIE IPOBOAUMbBIE TPYObI

[ ICocTOBHBIE YaCTH NACCUBHOTO OYUINEHUS (OTCTOMHUK U MHOTO-sTYeMHOE 60JIOTO C CBOOOIHO
NPOTUKAEMOM BO/IOM )

[ lcooTBeTcTBEeHHAass UHPPOCTPYKTYpa (JOCTyn AJis1 MAlIMH U KOMMYHHKa/JIbHbBIX YCIYK)

- U3 cnepyromedt [yoamkanuu: dmillsaps@parks.ca.gov



mailto:dmillsaps@parks.ca.gov

1 - OTCTONHUK

2 - BogooTBo/ U3
oTrcTorHuKa K [Ipyay No.1




3 - BogooTtBog k IIpyay No. 1

4 - BogHble pactenus gpeHax [Ipyg No. 1

5 -Ileperopoaku ob6ecne4yrBarOT AJUHHbBIN YTh
notoka IIpva No. 1



6 — [Ipyx No. 2




7 — 3aKpbITad
JipeHaxkHas TpyOa rae
3arpsi3HeHHas BoJa
cobupaeTcsa u
OTKauUBaeTcs B
OUYUCTHUTEJIbHYIO
CUCTEMY

8 - BoiooTBO/, C OYMIIIEHOM BOJIOM

9 - OyuieHHas Boja
BJIMBAETCS B py4YeU rae
paHbllle TeKJia 3arpsi3HeHHas
BO/A




Cnacu60 3a BHUMaHue!




Arsenic removal from mine water in California: An example of remediation

The Empire Mine -
www.empiremine.org -

is the site of the oldest,
largest, and richest gold (Au)
mine in California. From 1850
to its closing in 1956, it
produced about 170,000 kg
(5.8 million ounces) of Au....
There are about 592 km (367
miles) of underground mine
workings. Most of the
underground mine workings
are flooded, comprising one
massive mine pool with an
identified underground “spill
point” that contributes in
maintaining a relatively
constant mine pool surface
elevation.

The Magneta Drain is a drainage adit that is connected to the mine workings and it discharges net neutral pH mining
influenced water (MIW) with dissolved concentrations of Fe, As, and Mn. Trace amounts of secondary contaminants
including Al, Sb, Ba, Cd, Cr, Co, Cu, Pb, Hg, Ni, Th, V, and Zn have also been detected in water samples. Observations
suggest that the flow in the Magenta Drain is directly influenced by local rainfall, which infiltrates into the mine pool
proper and into mine workings down gradient of the underground spill point, producing a fairly quick flow response
to surface water events.


http://www.empiremine.org

“The goal of this project is to cost-effectively meet some very stringent discharge criteria using passive
treatment methods. To the authors’ knowledge, a PTS of similar scope and effluent goals has never been
constructed. However, the individual processes of iron hydroxide settling, As adsorption, manganese
oxide adsorption to limestone, and secondary contaminant adsorption to manganese oxide are well
documented in the literature. These collective mechanisms were all likely responsible for the success of
the wetland bench study in meeting the required effluent standards. It is likely that they will function
equally well, if not better, at the design flows anticipated at the Magenta Drain PTS.

The Magenta Drain Passive Treatment System PTS is composed of:

[ la water collection structure and pump station

[ loverland and partially buried conveyance piping

[ Ipassive treatment components (settling pond and a multi-celled free water surface wetland) and
[ lassociated infrastructure (vehicle access and utilities)

- From “PROCESS SELECTION & DESIGN OF A PASSIVE TREATMENT SYSTEM FOR THE EMPIRE MINE STATE HISTORIC PARK,

CALIFORNIA”, James Gusek, Lee Josselyn, William Agster, Steve Lofholm, and Daniel Millsap, 2011 National Meeting of the American
Society of Mining and Reclamation, Bismarck, ND, June, 2011 - dmillsaps@parks.ca.gov
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1 - Settling Pond

2 - Qutfall from Settling Pond
to Wetland No.1




3 - Qutfall to Wetland No. 1

4 — Aquatic plants and drain in Wetland No. 1

5 -Baffles insure long flow path in Wetland No. 1




6 — Wetland No. 2




7 - Sealed mine drain
where contaminated
water is collected and
piped to treatment
system

8 - Outfall of treated water

9 - Treated water enters
stream where contaminated
water used to flow




Thank you very much for
your time and attention
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