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Beal Mountain Mine - Facility Map
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Beal Heap Leach Pad — looking west
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Leach Pad Conceptual Construction

South

Maximum water level
South Embankment 108 million gallons
(175" x 24007)

Composite Cover
18" Soil

18" Subsoil

HDPE (30) or GCL

North
North Embankment

North Underdrain
Collection Pond

100 200
FEET

Composite Liner
HDPE (40)

16" Clay

Collection System
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Leach Pad Problems

Excessive Water Accumulation
and Water Balance

Very Poor Water Quality
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Solution Accumulation by Month

TABLE 3-10

RATE OF SOLUTION ACCUMULATION ON THE LEACH PAD BY
MONTH

Months of the Year Millions of Gallons per Month
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Leach Pad — Monthly Precipitation vs. Volume Change
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Drifted Snow North Side of Leach Pad
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Leach Pad Water Balance Issues

Water is of very poor quality and needs to be treated before di‘sm

Water must be treated to maintain reasonable water levels on the pad
(no overflow, minimize risk of failure)
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Heap Leach Pad Potential Excess Water Sources

Possibilities -
Leaking through geotextile cover on pad
Water entering over the top of the bottom liner

Damaged and/or Leaking Cover

Groundwater over the top
77 acres, total 101 acres L

of the bottom liner
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Leach Pad Investigation

Dye Tracer Studies
Cover Test Pits
Perimeter Trenches
GW Monitor Wells
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SW Interceptor Ditch - Dye Tracer Investigation

Sump 3Aand Sump 1
Fluorometer Concentrations
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——Sump 3A —#—Sump 1

PVC Joints lapped
the wrong way
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LP Cover Test Pits
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Mantoring Well
Lesch Pad Surp
Abandoned Lsach Pad Sump

£108 Lang! Coond inata Conlral Poind
7437.07 W Blevation Fes)

ALTEE 2000 Laach Pad nvestioation Monitoring Vel
ALPFZZ 2000 Lanch Pad immatigation Plerometer Wal
OLATP-10 2010 Lesch Pad Imestigetion Test Pt
WLATR 2000 Leach P Investigetion Tast Pit

Py

2010 Laach Prd Cover invastigation Teast Pit
Exiga af Exiating Cower

Projection of Pegasus Buge 3 Botom Liner
2006 - 2010 Lewoh

Fad Tranches:

Beal Mountain Mine

2010 Leach Pad Phase Il Investigation
Plan View

Silver Bow County, Montana

FIGURE 3
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Test Pits (wet and dry)

TP-2 wet
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FIGURE 7

Beal Mountain Mine
Leach Pad Liner Investigation
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Silver Bow County, Montana
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LP Groundwater Monitoring Wells and Piezometers
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4 Piezometers

Continuous Water Level Monitors
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Beal Mountain Mine
Edga of Exiating Crwver 2010 Leach Pad Phase Il Investigation
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Leach Pad Perimeter Trenches
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LP Perimeter Trenches — North Side
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Beal Leach Pad Perimeter Trench #2
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Leach Pad Perimeter Trench #1 — Cross-Section Results

COVERSOIL 3.5' THICK
TEST PIT LOCATION

END OF GCL

SURFACE

END OF GEOGRID
COVERSOIL 1.5' THICK

GEOGRID/
GCL

R Pk
WELL SORTED HIGHLY ROERRIEIIAA KR I
000

SASARARISNE

TRANSMISSSIVE

SPENT ORE SRS SRR,
7 ANt

S R
40 MIL PVC ot R \\1‘\\\\: 7 ‘
PPN 2 1
12" CLAY S \\\\/\\\ / :
: ' ‘ ™~ PRE-CONSTRUCTION '
ENBANKMENT [T GROUNDSURFACE | | | | | |] POORLY SORTED (ROCKY
g5qg L L L [ [ [T ' i il O O & BOULDERY) WELL CON-
= = SOLIDATED GLACIAL TILL.

=
$ ANGULAR TO SUB-
ANGULAR CLASTS.

COMPACTED FILL (2)

Leach Pad Trench 1 Spent ore graded off the pad
Cover Extents -GCL termination
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Spent Ore is Highly Transmissive
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Existing Condition Schematic

SW

4}1}95

I Precupltatnon V

Cover Sail

Edge of GLC cover

—-%_
“Hm‘ﬁ-ansmlsswe =
— Spent Ore Low Groundwater

Monitor Well

rC e Bedrock
Clay Liner

HDPE Bottom Liner
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PROPOSED SOLUTION
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Beal Mountain Mine Design-Build

US Department of Agriculture — Forest Service (USDA-FS) has
contracted a comprehensive design-build team comprised of :

Construction Team (Prime Contractor)

JORDAN
CONTRACTING, INC.

Construction Team (Liner Installation Subcontractor)
~
1

o thaest
inings &
eptexlile
roducs
.

Design Team (Technical Coordination/Engineering Design)
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Design Components

Extended composite soil and GCL/Geodrain leach pad cover; l

Construction of a surface water diversion channel to direct water
collected from the cover away from the leach pad;

French drain to the north of the leach pad intercepting shallow
groundwater and preventing it from entering the leach pad;

Removal of the Detoxification Pond, regrading and construction
of a composite soil/PVC leach pad cover system; and

Construct a new injection well for treatment system reject water.
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Beal Mountain Mine —

- 7 vy
__ COMBINED SURFACE WATER DIVERSION
— AND GROUND WATER DIVERSION

A

SURFACE WATER DIVERSION

-7

= DETOX POND REGRADING AND

~ SURFACE WATER DIVERSION
SEE SHEET 6

Site Plan View

4
Exremméno(:'/, /
INECTION WELL ~~~~

__

PADBOTTOM LINER
—
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Cover Liner Repair

COMBINED SURFACE WATER DIVERSION /
- AND GROUND WATER DIVERSION OUTFALL STOCKPILE AREA
_ SEESHEETSAND DETALLS ONSHEET 9= !
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10 TEMPORARY ACCESS
ROAD (151 GIF SLOPES)

LAY BACK MIN 15'0F

EXISTING GELIGEOGRID

EXISTING GROUND (~4:1)

STRIP EXISTING COVERSOIL AND SUBSOIL TO
Vo Tl GCLAWASTE ROCK, STOCKPILE SEPARATELY,
REPLACE AFTER GCLIGECGRID INSTALLATION
-~
-~

~
-~
oy
NG —
GOLIGEGCOMPOSITE
KEY AND OVERLAR NEW
GCLIGECGOMPOSITE WITH EXISTING

SEE DETAL
NEW GCLIGEOCOMPOSITE

{2\ LINER REPAIR TYPICAL w/ ACCESS ROAD AND KEY TRENCH

Liner Excavation along the northern edge of the Leach Pad

Construction of the extended composite soil and GCL/Geodrain leach pad cover
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Surface Water Diversion and Outflow Channel Objective

v BIEBEBEERESE

Provide adequate outlet for surface waters to be discharged away from the
leach pad and prevent surface water infiltration into the leach pad.
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TO MAINTAIN EXISTING
DRAINAGE

French Drain Construction Objective

NON-WOVEN GEOTEXTILE
WITH 6" OVERLAP —\

&«

/ >
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S\ ‘.Z

8" ADS N-12 HDPE
PERFORATED PIPE OR
EQUIVALENT

ALA
(COMBINED SURFACE WATER DIVERSION ’/
AND GROUND WATER DVERS!)N(I.’TFM.L’
SEE SHEET 5 AND DETAILS ON SHEET &
7~

/7 FRENCH DRAIN TYP. SECTION
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STOCKPILE AREA
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FRENCHORAN GROUNDWATER
WITH PERF. PIPE STA 0+00 TO STA 7400

GROUNDWATER DIVERSION
SEE DETAL
TN

8 SOLDPIPE
- STATHOTOSTA 10429
e e e

Intercept groundwater at an elevation below the top of the leach pad base-

liner, divert groundwater away from the leach pad perimeter, and thus
prevent groundwater infiltration into the leach pad during high groundwater

events such as spring run off and high rainfall events.
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Detoxification Pond
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Detoxification Pond Reclamation Objective

WATER - J
AND GROUND WATER DIVERSION OUTFALL ﬁ? a7 |
SEE SHEET 5 | 1
r 7
SURFACE WATER DIVERSION
SEE SHEET 3

) ol
OUTFALL CHANNEL EXTENSION

SEE SHEET S

STOCKPILE AREA

FRENCH DRAIN GROUNDWATER DIVERSION |, .
SEE SHEET 4

S DETOX P
e 7 surFacq
-~ —~ SEE SHE|
™ S
o

SURFACE WATER |
DIVERSION CHANNEL

3+00 4+00

/2> PROFILE VIEW - BB
6/ VERT SCALE = 2x

Further eliminate another source of precipitation and surface water from

infiltrating into the leach pad.
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Injection Well Objective

AND GROUND WATER DiveRsion outPALL £ 7 [ 1

= DETOX PONG REGRADING AND e
7/ SURFACE WATER DIVERSION —
~ SEE SHEET 8
~

P

Eliminate the potential for treatment system reject solution
from exiting the leach pad base-liner containment.
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= # - BLANKET ¥
HOLLO 0 ee 0 DE ¢ COLLECTION ¥
DRAIN POND -~~~

Drevio s ateg aste _—={BCOAY

Bottom ofr proposed well to be | RRXK XXX XX R
appro ate 0 Teet above '

4

- , ‘ MW LP{TP2 i
DOLULC -J/,l i 7

Legend
- ~ N ] cap-aomirvc
Sul | [ Cap - 40 mil Texiured LLOPE
fsoer” ¥ PSO50 Cop- oL
3 7 ot = - 77 cap-Geogrid Drain and GCL
o Py : B Stage 1 Grading Extents
o Z : ——— Stage 1 Liner Extents
— ik A Wt RPN Final Grading Extents
. Final Liner Extents
tr It A Monitoring Well
=3 Z. ©  Leach Pad Sump
- %3 A o Abandoned Leach Pad Sump
— o “'"'""-H__w_—;: = 3 ALPMW-2 Leach Pad Investigation Monitoring Well
[Col - x ALPPZ-2 Leach Pad Investigation Piezometer Well
E | : BWLP-TP1  Leach Pad Cover Investigation Test Pit

7450 7450 - - - - Leach Pad Cover/Bottom Liner
0+00 10+00 20+00 30+00 Investigation Trench

MW-1

7650 7650
7600

7550

7500

Saction F e Unsuitable for Injection Well
S Potential Injection Well Area
@ W-1 Injection Well Proposed Location




Injection Well Location and Construction

&' STEEL WELL CAP

WL ACCESS PORT
\ 0.5 PSI GLYCERIN FILLED PRESSURE GAUGE

# HDPE SUPPLY

11D STAINLESS
SOUNDING TUBE

% /< EXISTING LEACH PAD GOVER
BENTONITE CHIPS

&' STEEL SCH 40 WELL CASING

1"IDP _/
SOUNDING TUBE

s
(TOP OF SCREEN)

DETOX POND REGRADING AND
SURFACE WATER DIVERSION

NATURAL FILTER PACK OR CONSTRUCTED
SEE SHEETS

40 OF & STAINLESS STEEL
0.085 - 0.100" CONTINUCUS WIRE WRAP WELL SCREEN

188'
(BOTTOM OF
| SCREEN)

§'OF & STAINLESS STEEL END CAP

| 160
(BORING
DEPTH)

NOTE

1. FOOTAGE ESTIMATED. ACTUAL DEPTHS TO BE DETERMINED IN THE FIELD BY ENGINEER
2 SOUNDING TUBE THREADED TOITHROUGH WELL CAP WITH CAP OF ITS OWN
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Beal Mountain Mine Design-Build Cost Estimate

-

Estimate is $1,114,000

JORDAN
CONTRACT[NG INC.
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Questions?
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Leach Pad - the Problem

END OF EXISTING GCL

SURFACE

END OF EXISTING GEOGRID

EXISTING

WELL SORTED HIGHLY

% Q
CRIXHXAXAK SRRKEE % ~
TRANSMISSSIVE ’o.e’a‘ooooo’o’o“o“
X o‘o’o’o‘o‘o 0’0’0‘&9 ROAD
X XX ot
SPENT ORE :.2,0,0,0.000,@;.0, e SNres

Xt =51 POORLY SORTED
o o €SS \\\\\\\\\ 7 tmooky soubemy
/ / Z WELL CON- SOLIDATED

GLACIAL TILL. ANGULAR
COMPACTED FILL PRE-CONSTRUCTION TO SUB- ANGULAR
ENBANKMENT GROUND SURFACE CLASTS.

1\ EXISTING COVER SECTION
\_/ 1"=20 Cover Extents

Cover Extents @ TETRA TECH




Surface Water Diversion and Outflow Channel

_STA=540150
EL = 7506.64

NORTH DITCH
/-IMPROVEMENT
7530

SURFACE WATER
DIVERSION @)
7530

7520 7520
| I e / |

7510 — oy 7510
T . I 4‘-_;-‘/— =)

7500 t  092% ; \_ { 7500
24" CMP I ~ EXISTING GROUND ELEVATION ] 30" CMP. !

7490 CULVERT] i
1 / ~ SUBGRADE ELEVATION 1 CULVERT |

7480

EXISTING GROUND
[~ FINISHED GROUND

1478.68

L= 7504.20
4+85.78
[7501.37

STA

STA=
[

OUTFALL CHANNEL EXTENSION
SEE DETAL

7506.4 <!
7502.91 %

2+ 4+

PROFILE VIEW - OUTFALL CHANNEL
VERT SCALE = 2x

PROVIDE AND INSTALL 30° CMP CULVERT
SEE DETAL

o TvPE 3 RIPRAS

gl 4
COMBINED SURFACE WATER DIVERSION /| //
AND GROUND WATER DIVERSION OUTFALL ; /.

HONWOVEN GEOTEXTILE

. QUTFALL CHANNEL CONSTRUCTION TYPE 1 TYP. SECTION
N FALE

. PROVIDE AND INSTALL 24* CMP CULVERT
&EETNL@
E o
{ = FRENCH-DRAIN GROUNDW/
= y ExsTiNG SROUND

SURFACE WATER DIVERSION
SEE SHEET 3 AND DETAL

F BEDDING GRAVEL
NENWEVEN GECTEXTILE

@ OUTFALL CHANNEL TYPE 2 T¥P. SECTION

EXTENT OF EXISTING
LEACH PAD COVER LINER EXISTING GROUND

LEACH PAD COVER

LINER REPAIR LIMITS

SEE DETAIL/ 1)
&/

R
1 TYRE XX RIPRAS
2 BECDING GRAVEL
NONAWOVEN GEOTEXTILE

QUTEALL CHANNEL TYPE 3 TYP, SECTION
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