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Mine Discharge and Underground Workings

* Flow is approximately 200 to 300 gpm

* Zinc concentration is consistently near 16,000 ug/L

* Cadmium concentrations are near 30 ug/L

* I[ron concentration is approximately 93,000 ug/L

* pH ranges from 5.5 to 6 su.

* Underground workings are estimated at 3000 to 3500 ft.

* EPA and DRMS were able to access approximately 2000 ft in 2013

Ctok PyaHuka u Noa3emHblie Pa3paboTku
enoTok npubamsutenoHo 200-300 gpm

eKoHUeHTpaumsa LiInHKa noctoAaHHO okono 16,000 ug/L
eKoHUeHTpaumsa Kagmus okono 30 ug/L
eKoHUeHTpaumsa Henesa okono 93,000 ug/L

epH ot 5.5 go 6 su

e[loa3emHbie pa3paboTkm okono 3000 go 3500 ¢pyToB.
*EPA n DRMS mornu goctnyb okono 2000 ¢yTtos B 2013



Adits Flow in Cement Ck from 2005 to 2012

[MoToKk n3 WtonbHM B UemeHTHbIE CK ¢ 2005 no 2012

Mine Adit Discharge 2005 to 2011

Flow Rate (gpm)

Elevation A
(feet Bulkhea | July | Septemb | Octobe ;;T:]ge Average
Mine AMSL) | dInstall | 2005 | er 2005 | r 2006 2011 |July 2012 | Oct 2012
Mogul 54
MectopoxaeHue . 11376 | 2003 | 21 27 B 56 128 90 (7)
Moryn (pH 3.5)
MecTopoxaeHue ?;’ldKlmg
Ve
foyng, 11,386 None 42 135 314 206 140 128 55-85
KUHT (pH 2.5 10
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Red &
PMECTOIEO”‘AEH”E Bonita 10893 | Nome | 210 224 233 216 319 314 202
340 U bOHUTA
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gpm - Gallgns per minute.
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AMepUKaHCKIii Tunnel 10,540 2001 95 20 84 101 101 193 103
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Mectopo Bbicota | Mepero | Uion CeHta- | OKTA- BcpegH | BcpeagH | Uonb OKTa6pb
}KAeHue (8 poakKa b 6pb 6pb em em 2012 2012
dyrtax) yCTaHoO 2005 | 2005 2006 2010 2011

BJ/1IeHa




USGS - Part IV: Results — Loads & Sources
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Adit Loading Analysis Conclusion LUTonbHA Morpy3ka AHanmn3 BeiBoabl

* Red and Bonita contributes approximately 18% of the Zn and
12% of the Cd load in Oct 2012 in the Animas at A72 (relative
source contributions vary seasonally)
e Pep v boHuta cbpocunno npumepHo 18% Zn n 12% Cd B OKT 2012 B AHMMAC B

A72 (06bem meHAeTcA B 3aBMCUMOCTM OT CE30Ha
* The flow from Red and Bonita averages approximately 300
gpm and appears to have stabilized since the Am Tnnl plugs
* Bbibpoc ¢ Pag n boHnTa okono 300 gpm m ctabunnsmposasca ¢ 3akpbitma Am TH
e Zn and Cd are two of the primary contaminants of concern
based on the Screening Level Ecological Risk Assessment

e Zn un Cd aBa rnaBHbIX 3arpasHmnTens, cornacHo OueHKn YpoBHA IK-ro PuckKa
* No other single mine source contributes as much Zn in either
Cement Ck or the Animas
e Hu oaunH apyron pyaHWK NocTaBnAaeT cToNbko Zn B LlemeHTe CK nnm AHumac

* USGS reactive / transport modeling indicates that the Zn from
R n B adit is conserved in transport to A72

e CLUATO mogenupoBaHue pearmpoBaHuA/TpaHCNopTa NOKa3bliBaeT YTo
LInHK c LLUTonbHM R n B cbeperaetcs npm TpPaHCNOPTUPOBKN K A72



Prepared by Kirstin Brown, CORMS, 1/2172014 RED AMND BOMITA MAP Legend
Mine Workings past cave-ins are only projected to line of sight ;
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Design Factors and Investigation Result

®akmopbl KoHcmpyKuyuu u Pe3ysnbemamel MccnedosaHus

* Underground Investigations — rock conditions and workings extent
e [Moa3emHble nccnegoBaHUA-COCTOAHME KaMHSA U Pa3pPaboToK

* Rock Quality: American Tunnel (Burns Member) cores & rock

hardness results
e KayectBa KamHsa: Am. TyH. (B CocTtaBe bepHc) pe3ynbtaTbhl TBEPAOCTHU

KamHsa

* Secondary permeability index- packer tests in Red and Bonita at the
bulkhead location — effectively impermeable / 1.54 x 1014 L/m2
e MIHOEKC BTOPUYHOMU MPUHNLAEMOCTU — TECTUPOBaHUE B P3a, n

BoHUTa Ha mecTe neperopogku — Henpo-cTb/1.54 X 10-14 L/v2

* Overburden elevation at bulkhead site ~ 196 feet
e [leperpyXeHHbl NoagbeM Ha neperopoaKke ~196 ¢pyTtos

* Hydraulic fracturing and hydraulic jacking/fractures
e [MAapopaspbiB U rMapPaBANYECKUM OMKPaAT/ pa3pbls

* Probable head pressures analysis

 BepoATHbIWN aHaAU3 AaB/IeHUA



Mine Elevations/Bulkheads/mine pool elevations
YpoBeHu pyaHuka/MNeperopoakn/ypoBHN PYAHNYHbIX BacceMHoB

Mine & Bulkhead Status & Pressure (psi) m

9/xx/19947? Terry Tunnel Bulkhead #1 - constructed Portal 11,554 ft

DATE

9/9/1996 American Tunnel Bulkhead #1 - closed Portal 10,660 ft
Red and Bonita Mine Portal Portal 10, 957 ft

Mogul Mine - bulkhead Portal 11,400 ft

Gold King Level #7 Portal 11,440 ft

American Tunnel Bulkhead #1 Pressure Gauge

9/3/1997 312 Mine Pool elev. 11,380 feet
8/28/1998 359 Mine Pool elev. 11,488 feet
9/24/1999 415 Mine Pool elev. 11,618 feet
10/10/2000 440

12/4/2000 438 Mine Pool elev. 11,671 feet

3/27/2001 438

5/14/2001 438_Final Pressure Final Measure 11,671 ft



Water Elevations / Pressure Heads / Rock Thickness
Hanop Boabl/dasneHue/TonwmHa KamHs

-

1253 feet (Lake Emma) 543 psi 237 feet

714 feet (Sunnyside Mine Pool) 309 psi 135 feet

500 feet (Probable Head) 217 psi 95 feet

1037 feet (hydro-fracing Point) 449 psi 196 feet



Water Elevations and Bulkhead Pressures

YposHU Boabl n laBneHue [leperopoaKku
* American Tunnel bulkhead #2: constructed for a maximum water head of
640 feet, equating to a water table at 11, 251 feet elevation
* Amep. TyH. leperopoaka #2: coopyKeHa Ha MaKCUMMyM Hanopa soabl 640

dyTOB, PaBHO YPOBHIO rpyHTOBbLIX BOoA, 11,251 dyTosB

* bulkhead #2 pressure equilibrated at 11,015 feet elevation when the water
intersected an outlet to surface via the Red and Bonita mine, elevation 10,

957 feet.
e [leperopogka #2 paBneHue ypaBHoBelleHO Ha BbicoTe 11,015 ¢yToB,

KOrgB BoAa nepexsaveHa yepes pygHuK Pag boHuTa Ha yposHe 10,957 ¢T
* Red and Bonita bulkhead - potentially cause an increase in ground water to
the 11, 251 feet, which is the projected Am Tn #2 pressure.
* [leperopoaka Pag n boHUTa- NOTEHUMANIbHO MOXKET MPUBbLICUTb YPOBEHb

rpyHTOBbIX BOoA A0 11. 251 ¢T, 3TO NpeackazaHHoe aasneHne Am. TyH #2
* At 11,251 ft, the pressure head of 294 feet (127 psi) at the Red and Bonita

bulkhead.

e Ha 11,251 ¢1, gaBnenune 294 ¢t (127psi) Ha neperopoake Pag n boHuTa
* The next pathway for ground water to surface would be at the Gold King

level #7, 11, 440, which would create a pressure head of 483 feet (209 psi)

at the Red and Bonita bulkhead.
® ﬂ,pyrom A4O0CTYN Ha NOBEPXHOCTb ANA TPYHTOBbLIX BOA, Ha I'oyn,u, KUHr YPOBEHb

7,11, 440, uyto co3gact Hanop 483 ¢T1 (209 psi) Ha nep-Kke Pag n bBoHuTa
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Red and Bonita Bulkhead Design Basis — analysis and results

OcHoBa KoTtcTpyckumum leperopoakun Pea n boHUTa- aHann3 1 BbiBOAbI

* 6 foot long bulkhead (reinforced) will perform adequately under a pressure head
of 500 feet (217 psi), which is Gold King — 7 level plus
e [leperopoaKa AsnnHon 6 ¢pyToB (YyKpenneHHan) BbiHeceT aasneHue 500 pyToB, Ha
foyna KnHr-7 ¢ aMwHem ypoBHeM

15 foot long bulkhead (reinforced) will perform adequately under a pressure
head of 1253 feet (543 psi), which is the pressure head that would occur on the

Red and Bonita mine if the Sunnyside mine pool were to climb to the Lake Emma
outlet elevation.
e [leperopoaka anunHoi 15 ¢t (yKpenneHHana) BbiaepKUT Hanop 1253 ¢t (543psi), noTeHUNaNbHbIN

Hanop Ha pyaHuke Paa n boHnTa B cayyae ecnm BoaHbIN 6accemH CaHucana AOCTUTHUT YPOBHA
O3epa Imma

* While this scenario is considered highly unlikely, EPA and CIMRP determined that

itis prudent to construct the Red and Bonita bulkhead to this conservative

standard. (The cost difference is small.)
IT0 manosepoATHO, HO EPA u CIMRP pewwnnmn, 4To 370 NpaBuUIbHO NOCTPOUTbL NeperopoaKy Ha Pag n
boHuTa cornacHo KOHCUPBATUBHOMY CTaHAOAPTY

* This is true even in the case of a potential Gold King mine bulkhead.
* JT0 NpaBAa AaXKke B CNy4Yae Neperopogku Ha pyaHuke loyng MawnH

* This design uses the methodologies detailed in Einarson and Abel (1990) and

Lang (1999) for maximum hydrostatic head at the bulkhead of 1253 feet and an
earthquake acceleration of 0.185 g.
e 34ecb MCNONb30BaHbl METOA0N0MMM ONMUCcaHHble B EiiHapcoH 1 Abe (1990) u Jlanr (1999) ana

MaKCMMaIbHOro Hanopa Ha neperopoake 1253 ¢t mn npu yckapennm 0.185 r. npwu
3emMneTpAaceHumn



Red and Bonita Bulkhead Design Spreadsheet
KapTa no [insaunHy lNeperopoakn Psg n boHnta

19

-~

B1 -~ (> fe |
A | B e D E
i ':Funching Shear Design | !
2
3 Inputs: *Change values on Input Tab*
4 Concrete Compressive Strength (f,.) 3,000 psi
5 Bulkhead Height (hy) 10 ft
6 Bulkhead Width (wy) 7.1t
7 Design Head (H) 1253 ft
8 Water Density (y,.) 62.4 pcf
9 Fluid Static Load Factor (¢s) 1.4
10 Factored Water Hammer Pressure (P'.) 115,103 Ib (Calculated from Water Hammer Tab)
11
12 Calculations:
13 | Concrete Shear Strength (f.) f =2 109.5 psi
14 Static Fluid Load on Bulkhead Face (F,) F; =H*y, “hpy™w,= 5,473,104 Ib
15 Factored Static Fluid Load on Bulkhead (F.') Fe'=F;"Ps - 7,662,346 |b
16 Length of Bulkhead Required for Shear (L,) L = F.' /(2% (hy+w,) *f . *144) 14.29 ft
17 |
18 Earthquake Consideration (Water Hammer):

Length of Bulkhead Required (L) L, = (F.'+P'/(2%(hy+tw,) *f"144) 14.50 ft



Red and Bonita Bulkhead Features and Specifications

YepTbl n XapaKTepuctuku lNeperopoakn Psa n boHnta

* bulkhead dimensions are 6’ x 8’ x 15’ long

e Pa3mepbl neperopoaku 6’X 8 X 15’ B onnHy

* bulkhead volume is 27 cubic yards — this may require adjustment once
bulkhead location is scaled and mucked

e 00bem neperopoaku 27 Kybmnyeckmx apaos; MoxeT bbiTb NnpucnacobneHa

onpeaeneHHoOMY MecCTy

* low pressure grouting is necessary around the upper contact of the
concrete with the roof of the adit

* flexural reinforcing at the bulkhead outby end is #9 bars on 9 inch centers
and temperature shrinkage rebar at the bulkhead inby end is #6 bars
* [nbKoe yKpenaeHne Bo3ne Neperopoakm n B AByx KoHUax bpeBHamm
#9 Ha 9 [llonmoBOM LieHTPE M #6 B KOHLLE NyTEM TeMMNepaTypHOro
COKpalleHunsa
e eight inch stainless steel bypass and three-fourth inch monitoring piping

will be installed
e 8-mu ArormoBbIn 06xoa 13 ctanu n 3-4 arommoBsas Tpyba moHUTOPUHIa byaeT yc

TaHOBJ/1EHA

* Concrete will use sulfate resistant Type V cement, 559 Ibs. per cubic yard
of concrete and 240 Ibs. fly ash, water/cement ratio of 0.52 by weight, and
will include Xypex® admixture for waterproofing

e beToH ncnonbayet cynbdat Tun 5 6eToH, 559 PpyHTOB Ha Kybnueckum

apa, 6etoHa W 240 pyHTOB Nenna, cooTHoleHne Boabl/6eTtoHa 0.52 no
BECY W BKJ/IKOYAET pac- TBOP Xypex AN BOA03aALMThI.
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Monitoring Pressure and Water Flow / Quality

MoHuTopuHr asnenuna u NMotoka Boabl/Kauectso

* Pressure Monitoring — transducer and standard pressure gauge
e MaHUTOpPUHT [JaBNeHUA-NMPUEMHUK N CTaHAAPTHbIM MaHOMETP

* Bulkhead Sampling Port and Injection Line
e [lopTtan npob neperopoaKku n NPOCAONHAA NNHUA

* Water Flow and Quality Monitoring
e [lOTOK BOAbI M MOHUTOPUHT KayecTBa

* Adits: Gold King, Mogul, American Tunnel, Gold Point, Adams and Silver Ledge
e LUWTonbHu: Tloyna, Moryn, AMmepukaHckui TyHHenb, lfoyng MouHT, Agamc un Cun-

* Bep Jlegx
* Surface Water: NFCC, bracket Rn B reach CC03 & 03B, CC17 CC18B, CC18,
C48, , Eureka Gulch, A72

* [losepxHocTHble Bogbl: NFCC, B npegenax R n B go CCO3 n 03B, CC17 CC18B,
* CC18, C48 2BpunKa lanu, A 72

* Seeps/surveillance — R n B vicinity
* [pocaumBatbcsa/HabnogeHne — B npeaenax R n B

* Visual inspection of the bulkhead and surrounding zone
® O603pMM8F] UHCNeKUnNA neperopogrkmn m npmnemaLu,eH 30HDbI
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