STATE OF COLORADO

DIVISION OF RECLAMATION, MINING AND SAFETY
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1313 Sherman 5t., Room 215
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SAFETY

John W. Hickenlocper

October 12, 2012 Governor

Mike King
Mr. Rory Williams Executive Director
Star Mine Operations LLC Loretta E. Pifteda
1675 Larimer Street, Suite 820 Director
Denver, CO 80202

Re: Revenue Mine, File No. M-2012-032, 112d-1 Application, Preliminary Adequacy Review.
Dear Mr. Williams,

The Division has been reviewing the above-named permit application for technical adequacy, and has the
following comments and questions that must be addressed. Several members of the Division’s Minerals
program have participated in the review, and have provided input for applicant to respond to. Their
review comments are enclosed herewith.

Please also respond to the following items.

1. Has Star Mine Operations received any discharge permit water quality levels yet from WQCD-
CDPHE? Please provide copies of that when it is received, as it may affect aspects of your
DRMS-permitted operation.

2. Has it been determined whether the mine’s openings constitute bat habitat, or whether there is a
bat population? If a survey is required, or there are operational considerations, please contact the
Colorado Division of Parks and Wildlife, and provide copies to DRMS of all replies received.

3. Please provide copies to DRMS of any operational restrictions, wetland determinations, etc., that
are received from the US Army Corps of Engineers, as that may affect your DRMS permit.

4. The mill diagrams are extensive, and clearly explain the circuits for the various sulfide minerals
potentially contained in the ore to be processed. However, the diagrams do leave out details of
the vats and vessels, pipes and valves, that are considered for use there. Wherever applicable,
please provide information as to the volumes of the circuits, types of vessels and conveyances,
and materials to be used in construction of the mill facility.

The application review team is still preparing comments regarding the stormwater management onsite,
and water quality monitoring, among other topics. Those will be forwarded to your office promptly.

The Division’s decision date is still set for December 14, 2012. I must ask you to please provide all
responses to me at least one week prior to that date, to allow time for our review and reply.
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Rory Williams/M-2012-032
October 12, 2012
Page 2

Please provide two complete sets of all response materials, Responses should be directed to me at the
Durango address below. Please be reminded that all application-related correspondence and adequacy
materials must be filed for public review with the Ouray County Clerk and Recorder, and the filing
receipt(s) obtained from them must be submitted to me. Materials to be filed must include review letters
from the Division, as well as all responses from you.

I will be preparing an inspection report of my last visit there, to be sent under separate cover. As always,

the Division thanks you and your mine personnel for their time at the site. If you have any questions,
may be reached at the Division’s Durango Field Office: 691 CR 233, Room A-2, Durango, CO 81301.

Sincerely,

Brb (i

Bob Oswald
Environmental Protection Specialist

Enclosures: Application review memoranda from DRMS review team
EC: Russ Means, DRMS Grand Junction

Ben Langenfeld, Greg Lewicki and Associates, PLLC
John Trujillo, Star Mine Operations LLC, Quray

(e:\12-10 docs\Revenue 112d par/rco)
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From: Wait, TC

Sent: Tuesday, September 25, 2012 10:31 AM

To: Oswald, Robert

Cc: Kaldenbach, Tom; Waldron, Tony

Subject: Revenue Mine review team (M-2012-032)

Here are my initial thoughts on the geologic hazards and stability aspects of the permit for Revenue
Mine:

Global Geologic Hazards for the Area:

Geologic hazards for this site include Floodplain, Erosion, Debris Flow, Unstable Slopes (including
rockfall), and Avalanche. This assessment is stemming largely from the HB 1041 hazards maps done in
the 1970s for the Ironton and Telluride Geologic Quadrangles. (I have not been to the site to do any sort
of ground assessment at a site-specific scale.)

The proposed tailings piles do encroach onto the physiographic flood plain for Sneffels Creek. | see they
have shown the 100-year flocd plain in the Exhibit C maps near the ponds, but do not extend that
boundary through the entire site. My concerns for the flood plain are: 1) erosion of the tailings pile,
which could destabilize the piles, and 2) elevated water possibly coming in contact with waste rock that
may be contaminated.

There are a number of debris flow fans in this valley area, and Ouray County is known for its destructive
debris flow potential. One of the mapped fans includes the lower parts of the Atlas drainage south of
the existing pond. Another is slightly down-valley and crosses the road, shedding from the slopes on the
north side of the county road, and there is potential for the entire Sneffels Creek to have a debris flow
run. Debris flows are very unpredictable, and can rapidly jump from one drainage channel to another on
these fans. Although the proposed locations for the facilities relating to the mine are not on the fans, if
the fan by the Atlas drainage drains toward the east or the fan by the county road drains to the west,
they could impact mine structures.

There are a number of avalanche chutes in the area, including the one shown on the exhibit C maps. |
have concerns about the slopes on the north side of the county road also — they appear to run
frequently based on air photos. The mine structures are below a slope that is less worrisome due to the
presence of mature trees, and a lower total slope elevation. It is wise to avoid having personnel at the
mine during the winter months. In addition, it may be prudent to add avalanche-resistant design to
critical structures that may have offices or workers. Avalanche-resistant designs will also be helpful for
other hazards like debris flow and rockfall. There is no information regarding the proposed Avalanche
Protection Berm shown in exhibit C. For more information on the avalanche hazards for this site, |
would recommend talking with Ethan Greene of the Colorado Avalanche Information Center (303-499-
9650).
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Hazards with less potential impact to the mine operations would be slope creep, landslides, and talus or
rockfall.

Waste Piles

There will be two waste rock piles as part of the permit: The Atlas pile {to the west) and the Revenue
Combined pile (to the east). The permit states the average height of the Revenue pile to be 55 ft. There
will be diversion ditches built on the uphill sides of the piles to “permanently” convey runoff water
around the piles.

The permit states that a stability analysis was not performed on the waste piles because of the apparent
stability of the existing waste material. The proposed slopes for the waste piles will be 3:1, and as
stated above, water will be diverted away from the piles.

Shaft Locations

The permit indicates that three new shafts are proposed and that three existing shafts will also be used
for the mine. These shaft locations are shown in exhibit C-5. The shafts will be up to 6 feet in diameter.
The permit mentions that any topsoil stripped from the location of the shafts will be used to create a
berm around the shaft to reduce water runoff inflow into the shafts. In addition, the shafts should be
evaluated for and protected from avalanches, debris flows, and rockfall. The existing shafts should also
be evaluated and make sure there is some sort of diversion berm.

Geotechnical Stability Exhibit

The permit included a stability analysis for the waste piles and for the regraded disturbed areas (not a
global stability analysis) for the Revenue mine. Specific details for waste rock embankment placement
are given to ensure structural integrity. Based on the analysis, the embankment and regraded areas do
not appear to be at risk for failure under design conditions.

However, | do have concerns about long-term design and maintenance. If a flood or debris flow event
on Sneffels Creek occurs, erosion of the waste rock piles could occur and decrease the stability of the
waste rock. Additionally, should the drainage diversion ditches around the waste rock piles become
compromised, water may encroach into the waste rock and destabilize the piles.

Also important to note is that the stability analysis is not looking at global conditions. As stated above,
the entire site is in an area that has been mapped as a high risk for slope movement {landslide, slope
creep, talus/rockfall). While | do not feel that the locations of the proposed structures are in areas of
exceptionally elevated risk, the entire site is prone for stability problems related to the underlying
geologic conditions, regardless of the mining contributions.

Summary, Recommendations and Questions:

1) Generally well thought-out from a geologic hazards stance. | think the proposed locations of the
mine-related structures are likely in the best possible locations, however that does not mean
they are risk-free. | don’t think there really is a risk-free location at this site. Reducing exposure
by only mining in the summer is a good strategy, but won’t help with flooding or debris-flow
events.

2) The stability evaluation is adequate for ideal conditions for the mine-related portions of the site.
It does not address global conditions, and assumes proper site drainage and maintenance.

3) There should be a maintenance plan developed to monitor and maintain the diversion ditches
around the waste piles and the toe of the waste pile embankments to ensure proper function.



4) The shaft locations should be evaluated and protected for possible geologic hazards.
5) There is no information regarding the design of the Avalanche Protection Berm shown in Exhibit
C. This information would be helpful in determining what facilities the structure should be

protecting, and if it is of adequate design to do so. With design forethought, this berm may also
double as a debris flow berm.

Please let me know if you need further input or clarification on any of this. | can get you maps if you
would like to include them in your review.
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Department of Natural Resources MEMORANDUM
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Sent: Wednesday, September 12, 2012 1:56 PM SAFETY
To: Oswald, Robert
Cce: Means, Russ
Subject: Revenue Mine review team (M-2012-032)
Hello Bob,

I’ve looked through some of the application materials and identified several issues that may need
to be addressed. Let me know if you have any questions for me regarding any of these items.
Thanks.

Regarding stability:

1.

In Exhibit U - Geotechnical stability, the applicant has adequately demonstrated that the
final reclaimed slopes for the Revenuec waste rock/tailings pile should be stable.
However, the applicant has not provided an analysis for the Atlas waste rock/tailings pile.
Stability of the Atlas pile should be separately addressed. Attached are the Division’s
Slope Stability analysis of the Revenue pile, which considered several different scenarios
presented by the Applicant, to show that the slopes should be stable if constructed as
proposed.

The estimated stability of the tailings piles relies on compaction of the tailings to 94% of
maximum dry density. The applicant has committed to performing field density tests for
every 2,000 tons of tailings that are placed in the piles. In order to ensure that these tests
occur as proposed, results of the tests should be provided to the Division annually.

On page D-19, the applicant states that an existing bridge crossing Sneffels Creek,
installed by the property owner, is adequate for the mine operation. The applicant should
provide construction details of this bridge and include information regarding the weight
of equipment anticipated to use the bridge in order to demonstrate that it is adequate for
the mine operation. The applicant also proposes to construct a similar bridge at the west
end of the permit area. Proposed construction details for this bridge should also be
provided.

Regarding water quality:
4. Inseveral places (pp. D-2, G-2, T-11) the Applicant describes the wall rock surrounding

the ore veins as “...andesite, which is a very fine granite, consisting of quartz, feldspar,
amphiboles, biotite and muscovite mica”. There seems to be some confusion here, as
andesite and granite are two different rock types. Andesite is a volcanic rock in which
quartz is typically absent or only present in minor.amounts, while granite is a plutonic
rock in which quartz is generally a primary constituent. Since the Applicant claims that
the waste rock (wall rock) will be inert, I feel that it is important to accurately identify the
waste rock and its components.

The ore material has significant potential to generate acid mine drainage. It is anticipated
that 99% of the sulfides will be removed through the milling process, thus reducing the
potential for acid generation. In order to ensure that the sulfides are removed in sufficient
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quantities, the applicant should periodically test the tailings material. On page D-15, the
applicant has committed to quarterly SPLP testing of the tailings material during the first
year of operation, with no further testing proposed if the material is shown to be inert.

On pages T-13 and T-38, the applicant states that additional SPLP tests will be conducted
annually on the tailings on an ongoing basis. To ensure the continued effectiveness of the
milling process at removing sulfides, and that acid generating materials are not placed in
the waste piles, the applicant should continue to test the tailings material at least quarterly
over the life of the mine. An ideal sample location would be at the tailings loadout
facility, prior to placement into the waste piles. If materials with acid generating
potential are noted in any of the tests, more frequent testing may be required.

Dustin Czapla

Environmental Protection Specialist
Department of Natural Resources

Division of Reclamation, Mining and Safety
101 South 3, Suite 301

Grand Junction, CO 81501

Phone: (970) 243-6299

Fax: (970) 241-1516



Bujuiy aoepng Jo 010 _ 0 SUBAIYNRUSIENL ~VBOT-ASHULEA ~NDOTANPWRL-FNNIOQND i _
} &:mm | 9id sBuire ) Mooy alSep anuaaay B0 |

e

1 Z10268s 1 pessenas 2102005 L) mms _
00€ (1214 [ A [W=18 [+ H]) 05 0 _

61 Ajejes 40 Jojoe-) |

| symeey | -y
Lo

| leponn cesepng ¢ |
payidug doysig _§,.§._
sifjeuy Aeis ajbuig

| Ay | | | 0z-

{raeyes - ! E e R L T "

oo R e e T R AT D L i e e e —e Pl -

[BIENT« B '5rpn =0 ‘a0 9y 30 1TIe

b e -
H '

sbugey |
2 e |
YI0H a1EM “ e L e 3 L ! — . d L
e = e
wiown PAFTVD |




|
|

Bususy soepng jo all0
B

Nswaom L.ﬁﬁ»&rﬂ.ﬁﬁ%m opang
I

'882)0- 83[EIo)Y m
40 alfiiry et _

161 ‘Arateg jo xRy
Synsoy

<081

By caseng

wbum-1sousdg  poepy
sisfeuy Aiqels sibuis

| TSISAEnY

- sOupe)
T ooy asem
wswoeen  PAITTVD

Lot

JWEaNUBASHRUSIED\L ~YEUT-SILLE\L -NDOQANOWARL-TWNJOOND 51
alld sBunie] piooy s)sepm enusasy Toofoid

est oL - as o

i 09-

-1 02}

' - 1 = OF)




JuiGBiBAIBUBIEO\L ~VBOCHASHLLRA L ~NDDCAWOWAL-SNNIOTVD BT

Buup soepng jo eoo
¢ ainbiy

£102 995 || :pessecaly  ZILOZ 065 LI PEPI I

00E 08z cozZ il 10k 05 0 _
o E , , ; = - e g

3l SBUINR) HOCY ANSEM BNUBASY TIRITg

Log Ajojeg J0 SR _
ey | -

JEnony aoepng :

peydwis doysig  poigepy |
stsAjeuy Aigers aj6uis _ ;
| wEAEny | | -z ;

!
|
n
B i e _Q

T o s _

- . - e = -0z
QTR D TRr 8 s g) vaeS T = = m
- - = -1.-.. il = 1

- e — L i = — ......ln..n. rl.“ln..[nl.. - DV

=

aﬁﬂw .

R S e S I LTI RP L AN - swg 4 ~ e B L =P LR I N . sit_ffhb cvw
wswsan AT TV |

S - —_ g = ]




Buiuiyy asepng o 8210 Jut6 2 HIBATBUAEON L -VEOCHNSHULA -NIOTANPWL-INNI0GND B

j ombi alid SBujiz 1 pHo0y B1seM BnuBAsy Toalig

| zigzdes L, pesssoass Zi0zdos |1 a3 |

L D0eE 05z 00T 051 noL 0s 0

S8l 98010 03pssEN) b - : e — —_———— — i -
40 oIy FeuLs . _

20 Aiajog o so1oe | _
synseyg : - _ 0¥

_w. MR :208pNg

wBup-1eousdg poyiewy | | i
ssAjeuy Auggeg ojfuig _
| | AR | L 1_5-

L . —0Z
QUL = - g Cog ol wienEsT
o e o RIS -
i ,_.l e T, T S P BT P x o = P " —ov
_ _ ) . G =
P {RIEST = b "0re =0 et =] Slerrrer o
' -’

- - = 09

: ;
sbupel. | i
*..Etwgm e — ] N | N ] T

e pAITTVD

PR P Py A —
PN TR R e




Bujugy adepng jo o0

g anby

2102995 1) Poseosng  ZhOT 4OS 1L ONPT _
i

Snsoy |

g0y eoepng
‘ Paydung dousig -pouyapy |
i smleuy Auigeig efbuis
. | SEAEDY |

l
102 HMyayes 0 1oped _ i

oot

- wgm.n
o wouansy
i wsweeA pIAITTEFD

N

(.71

]

PSS

L e

051 00! as 0
. == cnl

R T—

JWB-aNUAASH\BUBIEONL ~VEOO- NSNS\ L ~NDJOTANLPL ~INNDOND BT

109

o

- 08

7001

0zl

— N - P — | ]

afid sBulne i Mo0) BISEM enuersy ToBI0K |




oLt

e

sisAleuy Amgels sibuig

C0'G WEBA

| Bujuyn 22epng 0 80O

gainfy

ZI0T 095 || pesseonys Z10Z08S LI pepI _

756040 2oyRsRIUY !
10 ey our |
Ajggeg jo sopey

Snsoy |

ERNG edeung
WBuMm-saousds  poifapy |

| SEEABUY

séupes

o FeArm
VNITTVD

Jwib enuaAGH\eUSIEO\ L -YEAG-SULLA L ~NDOQAMAUP L-SNNJ0OND 7

3lid sBullie | Mooy aisep anusAsy ToBoIg

00E 0sZ ot st il 05 0
ya T - e e O
= - 08
| ;
*.. ot~
| i
| -
N 5 Rt FLAY el ||-IL.|L.1.I i
i i e S S ety enam PP A ST R RS s -
e |
v' o = !..l........... 0z
| . .
_ ....... \\\
— 4
_ (g LG = 9) sty -~ \....\.\....1.
w \ ¥
0
: i
m o
|
F 1001
|
. 174N
|
e o - E - L iopL




| mswse pATTYD

Bujm 3o8MS JO 89O _ J CNUBASBUBIEONL ~VEOC-WSIIBAN L ~NDOCANPURL-INNDOVD i |

L &:.mm alid sBuie | pooy eIsep snuanay J3al0kg

Z40zdeg )y pesseans)  ZLaz 9eS LI pepd |

00g nux Wi (6213 ug! r= [t}
o — S e e R T 08

Lot Ajoyug j0 Joped |
Sjinsay L og-

sy seogpng | |

payiiduns doysia poyiery
sishjeuy Agiges 9ifuig _
| SEAEDY |

“1 O 5 ‘atgp @ TRt D) W Ela
I
|

o R

1

i
]
;
I
|
i
i

e ‘AR =9 kbazrieg

sBugrz) 7!
Yooy eep | =i

PrT—— e T 0 SN X S Lot



1
H

WT:

—

i s e

: ez
T

 Bujuy 2aeping Jo eayo
g ambiy

ZI0zdog 11 PesSEI0Ks ZLOZ RS |1 PeET |

<42l 5830 aojfsieju]

0 aibuy ey
FA ) Ajgjes jo Joped A
sjnsey _

mrany soepng |
Whum-saousdg  poylepy

sisfeuy Aujiqe;s afbulg
| SEAeDy

|
|
T

mswnen PAITTVO |

]

|

0oe 052

fegp1. ‘TU3h oAt

T I I i e ot

[ C Gt Y

A o T R Y <

JwhanuarBUEON ~VBAA-NSINLA L ~NJOTANUIRL~IWND0MND B

051

i) ‘ 6s . o ¢

[

-0zt

— — o

alld s6UlIE | ooy SiseAn anuaAsy Toalolg _




