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CERTIFICATION

I hereby certify that, to the best of my knowledge and based on cbservations and
documentation provided, the construction of the tailings impoundment associated with the Gold Hill
Mill, located approximately 0.5 miles east of Gold Hill, Colorado was performed in general accordance
with the design plans and specifications and approved project changes as described in this report. No

written or otherwise intended guarantee is provided for the integrity or performance of the tailings
impoundment.

Jonathan P. Friedman, P.E.

Colorado Registered Professional Engineer
No. 31665

INS46NCNSTNREP. WPD December 21, 1998
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1.0 INTRODUCTION

This Construction Report documents the construction activity completed at the Cash Mine Gold

Hill Mill Tailings Storage Facility (Site), which is located approximately % mile east of Gold Hill,

Colorado. The work was completed in general accordance with the Design Report prepared by

McCulley Frick & Gilman, Inc. (MFG), dated August 5, 1998. Completed construction activities
include:

. Excavation of the expanded tailings impoundment basin;

Placement of biaxial geogrid reinforcement on existir;g tailings surface;

. Placement and compaction of fill for the embankment raise;

Excavation and backfill of the geosynthetics anchor trench around Phase 1 area;

Placement of a sand cushion layer over the entire basin and embankment face;

. Placement of composite Geo-synthetic Clay Liner (GCL) and 60 mil High Density
Poly-Ethylene (HDPE) liner in Phase 1 area of impoundment;

. Excavation of 24 inches of existing tailing including all organic matter from original
impoundment; )

. Placement of 18 to 24 inches of granular material in the a

rea in which the tailings and
organics were removed;

. Excavation of a geosynthetics anchor trench around the Phase 2 area;

Placement of biaxial geogrid reinforcement on remaining exposed tailing surface;
Placement of buttressing fill on biaxial geogrid and exposed tailing surface;

. Placement of composite GCL and 60 mil HDPE liner in Phase 2 area of impoundment;
. Backfill of the geosynthetics anchor trench around Phase 2 area;

Placement of erosion control silt fence at the downstream toe of the embankment and
topsoil stock pile; and

. Installation of & ft wire mesh security/game fence around th

e tailing impoundment
perimeter.

JASI61N\CNSTNREP. WFD December 21, 1958
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The objectives of this construction report are to document the construction activities and provide as-

built drawings of the tailings impoundment facility.

The Gold Hill Mill Tailings Impoundment is located approxirmately 100 feet northeast of the mill
building, as illustrated on the site plan, (Drawing 5461-C1A). The original impoundment encompassed

approximately 18,000 ft*. The expanded tailings impoundment encompasses a total of 48,680 fi’.

Earthwork activities were implemented under the direction and oversight of ITEC. MFG
coordinated field Quality Assurance (QA) of the earthwork. Colorado Lining International (CLI) was
the geosynthetics lining contractor. The Colorado Department of Natural Resources Division of Mines
Geology (DMG) was present at various times throughout the construction to provide input and address
issues during the construction. The earthwork construction activities outlined in the design were
performed by Lens Excavating, Inc. under contract to ITEC. Additional excavation and fill placement
activities were performed by Max Yeager and KAS Pond & Lagoon, Inc., both under contract to

ITEC. Surveying activities were conducted by Mountain Surveying & Mineral Services under contract

to ITEC and under the direction of ITEC and MEG.

This Construction Report consists of four major sections. Section 2 presents the 1998

construction chronology. Section 3 presents a discussion of the construction activities completed and

addresses modifications to the Design. Section 4 details the QA activities perfbrmed throughout the

progress of the project.

FASI6NCNSTNREP. WPD
December 21, 1998
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2.0. CONSTRUCTION CHRONOLOGY

Construction activities associated with the Gold Hill Mill tailings impoundment expansion

commenced August 17, 1998 and continued through November 23, 1998. Minor work such as security

fencing, embankment slope dressing, and installation of erosion control fencing was completed by

December 4, 1998, Construction of the upgradient diversion channel around the tailings impoundment

was completed December 18, 1998. A chronology of activities conducted is presented in Table 1.

JASE6NCNSTNREP. WPD December 21, 1993
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3.0 CONSTRUCTION ACTIVITIES

The construction activities completed at the Gold Hill Mill tailings impoundment expansion were
conducted in general accordance with the design and approved field changes. The following sections

highlight the activities conducted to complete the scope of work described in the Design Report.

3.1 Embankment Raise and Phase 1 Basin Excavation

The impoundment basin is divided into two parts referred to as Phase 1 and Phase 2. A divider
dike or interim berm separates the two areas as illustrated on Drawing 5461-C2. Material used for the
embankment raise was generated from the Phase 1 portion of the tailings impoundment basin.
Approximately 8915 cubic yards (cy) of soil and rock were excavated from the Phase 1 basin of which

1400 cy of topsoil were stockpiled for future reclamation purposes. The constructed embankment

raise required approximately 7500 cy of fill.

Excavation of the Phase 1 impoundment area was accomplished with a Caterpillar D-10 dozer,
ripping the subgrade to the extent that sufficient material was generated before being hauled and placed
for the embankment. The loosened material was hauled to the area of placement, placed, spread and
compacted with a2 CAT 966 front-end track loader. This process was repeated until the designed
embankment was fully constructed. Quality control compaction testing and construction material
laboratory testing was performed by HP Geotechnical, Inc under direction of MFG.

Compaction/density conformance testing is presented in Appendix A.

The basin shape was governed by the excavatability of the underlying bedrock. A massive quartz
vein trending approximately N 10° W was encountered in the northeast side of the basin, which
precluded any further excavation in this direction due to the indurated nature of this material. A slight
variation in the embankment alignment was necessary to maintain a safe working distance from

overhead electric power lines. The re-alignment occurs at the southern end of the embankment where

the crest shifts approximately 5 degrees to the southwest.

JASI6IMCNSTNREP.WPD December 21, 1998
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Two piezometers (P-1 and P-2) we installed at the locations shown on Drawing 5461-C2. The
piezometers were installed approximately 12 feet into the embankment footprint from the upstream
embankment toe and were manually advanced to the bottom of the existing pond floor. The

piezometers were constructed of 1 inch diameter schedule 40 PVC tubing, with Y6-inch wide slots cut

into the bottom 2 feet. The end was capped and cotton mesh textile was loosely wrapped and secured
with electrical tape around the slotted length to prevent clogging of the slotted openings. The as-

constructed piezometers are illustrated on Drawing 5461-C7.

Water levels in the piezometers were read regularly to monitor the pore water pressure change in

response to increase pressure developed by the overlying embankment fill. Water levels as recorded,

are presented Table 2. A graphical representation of the water levels in each piezometer coupled with

embankment elevation over time is presented in Figure 1. As illustrated, the water level rose in each
piezometer due to the increased load of the embankment; however, over time pore water pressures
within the tailings dissipated which is reflected in the decrease in the water level readings. The

reduction in pore water pressure is indicative of pore pressure stabilization and increased shear strength
of the tailings.

Two settlement plates (S-1 and S-2) were installed near P-1 and P-2, respectively, and surveyed

to monitor the amount of consolidation settlement occurring over time due to the increased load of the

overlying embankment fill. The location of the settlement plates is shown on .Drawing 5461-C2. The
settlement plates consisted of a 1.5' x 1.5" galvanized steel plate, with a 12 foot long, 1/4" diameter

continuously threaded steel rod bolted on both sides of the plate through the center. A 10 foot length of

I inch diameter Schedule 40 PVC casing was placed around the steel rod to reduce friction from the

surrounding fill. The inner steel rod was continuously threaded to allow for extensions as necessary. .

The as-constructed settlement plates are illustrated on Drawing 5461-C7. Settlement plate monitoring

readings are presented in Table 3.

3.2 Phase 1 Basin Preparation

The subgrade in the Phase 1 basin area was smoothed with the heavy equipment and manually

cleared of loose rock fragments greater than 2 inches in diameter. A cushion layer consisting of a

JAS36INCNSTNREP, WPD December 21, 1998
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medium to coarse sand was placed over the entire subgrade surface with a CAT IT28F rubber tired

front end loader. The sand cushion layer thickness varied from 2 to 4 inches.

As part of the basin preparation, the geosynthetics anchor trench was excavated prior to the
placement of the geosynthetic liners. The Phase 1 geosynthetics anchor trench was excavated using a
backhoe excavator. In areas where more resistive material, i.e. massive quartz veins, were
encountered, a skid steer mounted pneumatic chisel hammer was used to achieve the required anchor

depth and width of 24 inches. The anchor trench was backfilled with the material that was excavated

from the trench and compacted once the geosynthetic liners were installed.

3.3 Phase 1 Geosynthetics Installation

Deployment of the geosynthetics liner system consisted of the placement of a Bentofix
geosynthetic clay liner (GCL) overlain by 60 mil High Density Poly-ethylene (HDPE) flexible '
membrane liner. The GCL was deployed from the anchor trench down into the basin. A rubber tired
extend-a-load forklift equipped with a spreader bar was used to hold the respective roll of geosynthetic
while the material was manually unrolled and placed. The spreader bar was required for ease in un-
rolling/deploying the respective material. Once the material was plac-ed as specified, (i.e.). with proper
overlap), all seams were welded as per the technical specifications. Quality control, which was
performed by CLI, consisted of destructive peal and shear tests on the welds a-nd non-destructive air
lance tests and/or vacuum box tests on all seams. Quality control documentation for the weld and seam

testing as well as the “as-constructed’ geosynthetic panel layout is presented in Appendix B.

3.4 Phase 2 Basin Preparation

Prior to the placement of geosynthetics in the Phase 2 basin area, all vegetation, and deleterious
materials, including tailings, were removed from the existing tailings surface to a maximum depth of 2
feet. Due to the potential upstream instability of the embankment raise as a result of the removal of
this material, the biaxial geogrid was extended over the exposed tailings surface area and a minimum of

1.5 ft of granular fill was placed on top of the geogrid to act as a buttress for the embankment. Details

JASHINCNSTNREP.WPD December 21, 1998



of the embankment buttress are discussed in more detail in Technical Revision No. 1, which is included

as part of this report in Appendix C.
Instrumentation

Three settlement plates (5-3, S4, and S-5) were installed and surveyed to monitor the amount of

tailings consolidation occurring over time due to the load of the buttressing fill and subgrade materials.
The location of these settlement plates are shown on Drawing 5461-C2. The settlement plates consisted
of a I.5' x 1.5' galvanized steel plate, with a 4 foot long, '4" diameter threaded steel rod bolted on
both sides of the plate through the center. A 2 foot length of 1 inch diameter Schedule 40 PVC casing

was placed around the steel rod to reduce friction from the surrounding fill. The inner steel rod was

continuously threaded 10 allow for extensions as necessary. Details of the settlement plate construction

and installation are shown on drawing 5461-C7. Settlement plate monitoring readings are presented in

Table 3 and a graphical representation of settlement over time is presented in Figure 2.

Relocation and placement of excavated organic matter and tailines

The excavated tailings materials were transported to the Phase 1 area using the access road
located along the south side of the impoundment in between the impoimdment basin and the mill.
Removal of the organic matter and upper 1.5 to 2 feet of existing tailings was accomplished with a
track-mounted Link Belt 3400 excavator equipped with a 60 foot boom. The t;.xcavator operated from
the embankment crest allowing the operator a more advantageous position. This material was then
placed in the bucket of of a track-mounted dozer which hauled the tailings around the southern edge of

the impoundment, dumping the material at the southwest edge of the Phase 1 basin. This process was

repeated until all required material was removed.

Due to excessive moisture caused by an early season snowstorm, a minor modification was made
to the Phase 2 basin subgrade section. A detailed description of the field modification is presented in
Appendix C. As a result of the discussion between ITEC, DMG and MFG representatives, a detached
sheet of scrap of 60 mil HDPE was placed over two separate areas containing excessive moisture to

provide a more suitable subgrade for the GCL composite liner.

JASI6INCNSTNREP. WPD December 21, 1998
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3.5 Phase 2 Geosynthetics Installation

Prior to the commencement of geosynthetic installation activities, settlement plates S-1, S-2, S-3,

S-4, and S-5 and piezometers P-1 and P-2 were decomniissioned. Decommissioning entailed cutting

the respective apparatus 6 inches below the finished subgrade surface, capping the PVC casing and

backfilling to the surrounding subgrade surface.

Deployment of the geosynthetics liner within the Phase 2 area was performed in the same manner
as in the Phase 1 area. The installation procedure is the same as described in Section 3.3. Quality
control documentation for the weld and seam testing as well as the ‘as constructed’ geosynthetic panel
layout for Phase 2 is presented in Appendix B.

On the afternoon of November 20, 1998, eight panels of geosynthetics averaging 75 feet in length
had been deployed, welded and sand bagged by the day’s end. Between the evening of November 20,
1998 and early morning of November 21, 1998 high winds lifted the working/leading edge of the
geomembrane, forcing the 60 mil HDPE liner to pull out of the partially backfilled anchor trench and
tear along the interim berm. None of the GCL panels were displaced. The HDPE material was
creased and wrinkled beyond use and had to be cut into scrap pieces. The scrap pieces of HDPE were
placed evenly and as flat as possible over the Phase 2 basin floor that had not yet been covered by the

GCL. The remainder of the Phase 2 area was lined ag designed. Placement of the GCL and HDPE
contimied without further incident.

3.6 Security/Game Fence

A security fence constructed of wooden and steel posts and wire mesh was erected and is located
as shown on’Drawing 5461-C2. Fence construction details are illustrated on drawing 5461-C5. The

intention of the fence is to provide security as well as keep animals from entering the lined area.

JASHGNCNSTNREP,WPD December 21, 19938
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3.7 Surface Water Diversion Ditch

In order to maintain positive drainage away from the tailings impoundment and minimize ponding

(=4
of water on the placed tailings, a surface water run-on diversion channel was excavated around the

western edge of the impoundment. Improvements were also made to the mill/impoundment access road

to divert run-off away from the impoundment and mill building foundation area.

JAS46NCNSTNREP.WPD
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4.0 QUALITY CONTROL

Earthworks

Quality control of the embankment fill compaction was done by Hepworth Pawlak Geotechnical,

Inc. under the direction of MFG. A total of 53 nuclear densometer tests and three sand cone reference

density tests were performed on the embankment fill. Fiil compaction frequency testing averaged 1 test

per 140 cy placed compared to 1 test per 500 cy as specified in the earthwork specifications. A

comparison of the specified test frequency and actual test frequency is summarized in the following

table,

TESTING FREQUENCY

Test Frequency (1 Per)

Material Test Designations Specified Actual
Embankment Particle Size Analysis 2,000 cy* or 1 per matefial ype 2 per material type
Random Fill Moisture Content 2,000 cy or 1 per material type 1 per 140 cy
Laboraiory Compaction 2,000 cy or 1 per material type 2 per material type

Field Density/Moisture 500 cy min. or the discretion of the | 1 per 140 cy
field engineer

*cy = cubic yard.

Field and laboratory data sheets for the embankment compaction verification tests are presented

in Appendix A.

Geosynthetics
Installation reports for the geosynthetics, including field data sheets and the destructive and non-
destructive QA testing of the 60 mil HDPE geomembrane liner, are presented in Appendix B. An ‘As-

Constructed’ panel diagram for each Phase is also included as part of the installation report.

JAS46INCNSTNREP.WPD December 21, 1998
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TABLE 1

CONSTRUCTION CHRONOLOGY
GOLD HILL MILL TAILINGS IMPOUNDMENT EXPANSION
1998 CONSTRUCTION

§
.......

Mobilization/Preparatory Work for Primary Earthworks August 17, 1998

Tailings Basin and Borrow Area Development August 18 thru September 25, 1998

August 18 thru September 25, 1998

September 26, 27, 1998
Clean-up/Demobilization of Primary Earthwork Contractor September 26, 1998

. Embankment Fill Placement

Excavation of Phase 1 Area Anchor Trench

Excavation and Placement of Tailings in Phase 1 Impoundment October 10, 1998

Excavation of Phase 2 Area Anchor Trench November 12, 13, 1998

September 28, 1998

September 29 thru October 2, 1993
Clean-up/Demobilization of Geosynthetics Contractor Phase | - October 2, 1998

Installation of GCL and HDPE Liners in Phas= 1 Basin

Mobilization/Preparatory Work for Phase 2 November 16, 1998

November 16 - November 23, 1998
Clean-up/Demobilization of Geosynthetics Contractor Phase 2 November 23, 1998

-~ Installation of GCL and HDPE Liners in Phase 2 Basin

nnnnn
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TABLE 2

PIEZOMETER READING SUMMARY
GOLD HILL MILL TAILINGS IMPOUNDMENT EXPANSION

September 22, 1998 7.85 4.98 embankment construction over
previous tailings surface
commenced September 2, 1998

September 25, 1998 7.50 3.90 embankment construction
completed Septernber 25, 1998

October 3, 1998 7.50 6.05

October 7, 1998 8.65 6.87 readings taken prior to the
removal of organic matter

October 26, 1998 9.50 8.86 readings taken after organic
matter removed

November 11, 1998 8.96 8.58

November 16, 1998 8.95 8.55 piezometers decommissioned,
Phase 2 geosynthetics installation
commences November 16, 1998

* Note: Readings were measured from the top of the piezometer casing.
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GOLD HILL MILL TAILINGS IMPOUNDMENT EXPANSION

TABLE 3

SETTLEMENT PLATE SURVEY DATA

(=
September 14, 1998 8417.22 8417.60 - - -
September 21, 1998 | 8417.52 8417.54 - - -
October 27, 1998 - - 0.0 0.0 0.0
October 28, 1998 - - 0.0 0.0 0.0
October 29, 1998 - - -1.00 0.25 0.0
October 30, 1998 - - -1.00 0.25 0.25
October 31, 1998 - - -1.00 0.0 0.0
November 1, 1998 - - -1.60 0.0 0.0
November 2, 1998 - - -1.00 0.0 0.0
November 3, 1998 - - -1.00 0.0 -0.125
November 4, 1998 - - -1.125 0.0 0.125
November 5, 1998 - - -1.125 -0.125 0.0
November 6, 1998 - - -1.125 -0.125 0.0
November 7, 1998 - - -1.125 -0.125 0.0
November 16, 1998 | 8416.76 8417.31 -1.25 -0.25 -0.125
Net Settlement -3.52 -3.48 -1.25 -0.25 -0.125
(inches)
Notes: Negative Settlement values indicate downward movement.

Settlement readings for S-3, S-4 and S-5 are relative.
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; &' WIRE MESH
/— FENCE

UP—~SLOPE ANCHOR

TRENCH

I TS
VARIES 10-15 FT: i
s
FOR TYPICAL LINER
SECTION SEE DETAIL

NEW 60-MIL HDPE LINER
OVER GCL COMPOSITE LINER

EXCAVATION
MATERIAL

N WOODEN SECURITY
/ FENCE POST
COMPACTED ANCHOR 6" ROAD WEARING -
TRENCH BACKFILL COURSE :
50 MIL HDPE \ SLOPE n
LINER e L = =
GLC \ AN
COMPOSITE “_l N o
LINER
1 = 1E
1.5 2 COMPACTED 2
RANDOM FILL _/
(SEE NOTE 1)
NOTES;

1. RANDOM FILL CONSISTS OF BORROW MATERIAL GENERATED FROM POND
EXCAVATION. LARGE ROCK FRAGMENTS AND BOULDERS THAT WERE GREATER
THAN 67 IN DIAMETER WERE GRADED TO THE DOWNSTREAM FACE.

2. ALL FILL PLACED WAS COMPACTED TO A MINIMUM OF S0% OF MAX. DRY
DENSITY, AS DETERMINED BY ASTM D-1557.

TAILINGS POND CREST GEOMEMBRANE/GCL ANCHOR TRENCH /"2™\

jous -/
P ™ g e— |
4 [+ 4 FEET
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{PHASE 1)

NEW GCL

INTERIM

(PHASE 1) BERM

PREVIOUS GROUND
SURFACE

PREVIOUS HDPE

LINER REMOVED NEW 60-MIL HDPE
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COMPOSITE UNER

6' WIRE MESH
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CREST ANCHOR
TRENCH

EMBANKMENT RAISE
CREST EL. 8420

TAILINGS CONTAINMENT
INTERIM BERM
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TAILNGS POND EXPANSION
CONSTRUCTION DETAIL /1Y 2\
SCALE C4A Cc2

10 FEET (HORZ, & VERT)

e Q
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SURFAGE

——

NOTES:

1. SLOPE OF DITCH TO BE MAINTAINED AT NO GREATER THAN 2%.

2. HAY BALES SHALL BE PLACED PERIODICALLY ALONG DITCH LENGTH AND AT
THE DITCH QUTLET FOR SEDIMENT CONTROL.

V—=NOTCH DRAINAGE DITCH /3

z Y
o e —
2 o 2 FEET

GCL

,/—SAND CUSHION LAYER

W

TAILINGS WITH
ORGANICS REMOVED

UNER CONNECTIONS AT INTERIM BERM /4 Y 4\

>
7 RS e

TYPICAL LINER SECTION /5 Y5

SEE DETAIL
@ EXISTING
GRANULAR PoLES
T INTERIM BERM vy o
PHASE 2
SEE DETAIL
BIAXIAL FHARSTE 3 PREIX‘S}?& NT
GEOGRID g %gRRACEL‘nE AS
~ / ' NECESSARY
....,,'\ !
’ g
# "“I EXISTING

GROUND

(& PREVIDUS

EMBANKMENT

EXISTING TAIUNGS
ALL ORGANICS AND
DELITEROUS
MAFERIAL REMOVED

CONSTRUCTION SEQUENCE:

(D THE PREVIDUSLY EXPOSED LINER LOCATED ON THE NORTH BANK OF THE
EXISTING PONDC AND THE FENCE $SURROUNDING THE POND WAS REMOVED,

@ A BIAXIAL GEOGRID WAS PLACED OVER THE EXISTING TAILINGS WHICH WAS
COVERED BY THE EMBANKMENT EXTENSION/RAISE. THE DOWNSTREAM SLOPE OF
THE EXISTING EMBANKMENT WAS TERRACED AS NECESSARY TO PROPERLY PLAGE
AND COMPACT THE NEW EMBANKMENT MATERIAL.

(3 EXCAVATE THE MATERIAL NORTH OF THE EXISTING POND TO THE CONTOUR
SHOWN ON DRAWING 5461-C2, AN INTERIM CONTAINMENT BERM WAS
CONSTRUCTED BETWEEN THE NEW EXCAVATION AND THE EXISTING TAILINGS POND.

@ THE EXCAVATED MATERIAL TO FORM THE EMBANKMENT EXTENSION WAS PLACED
AND COMOPACTED AS SPECIFIED.

® THE NEW 60~MIL HDPE LINER AND GCL WAS INSTALLED IN THE NEWLY
EXCAVATED PORTION OF THE POND (PHASE 1) FROM THE UP-SLOPE ANCHOR
TRENCH TO THE CONTAINMENT BERM.

SURFICIAL VEGETATION/ORGANIC MATERIAL WAS REMOVED FROM EXPOSED TAILING.

SIAXIAL GEOGRID WAS PLACED OVER REMAINING TAILING SURFACE, PLACE
SETTLEMENT MONUMENTS WERE PLACED ON TOP OF GEOGRID SURFACE. PLACE
GRANULAR SURCHARGE FILL. OVER THE BIAXIAL GEOGRID.

MONITOR SETTLEMENT, THEN INSTALL THE NEW LINER AND GCL FROM THE
CONTAINMENT BERM, ACROSS THE EXISTING POND, AND UP THE NEW
EMBANKMENT EXTENSION TO THE CREST ANCHOR TRENCH. SETTLEMENT PLATES
WERE DECOMMISSIONED PRICR TO LINER PLACEMENT,

@ SECURITY FENCE WAS PLACED AROUND POND PERIMETER AND EMBANKMENT
CREST.
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HepwORTH-PAWLAK GEOTECHNICAL, Inc.

September 3, 1998

ITEC Environmental Colorado Inc.
c/o McCulley, Frick, and Gilman
Attn: Jon Friedman

4900 Pearl East Circle, Suite 300w
Boulder, CO 80303

Dear Mr. Friedman:

10214 South Progress Ln.
Parker, CO 80134

Fax 303 B841-7556
Phone 303 841-7119

Enclosed are daily field report numbers 1 through 6 for nuclear density testing
performed on the raise to the existing tailings embankment at the Cash Mine
Redevelopment. The criteria established for the fill are a minimum dry density
exceeding 90% of the maximum Modified Proctor (ASTM D1557) within 2 percent of

optimum moisture content.

Results of the Modified Proctor and gradation testing are presented on Figures 1
and 2. Because of local variations in the fill beneath nuclear density test locations, both
rock corrected and uncorrected maximum dry density and moisture content values have
been used. Our field technician determines which values to use depending on visual
observation of the soils beneath the nuclear gage to the probe depth.

If you have any questions, please call.

Sincerely,

HEPWORTH-PAWLAK GEOTECHNICAL, Inc.

Dennis L. Hanneman, P.E.



HEPWORTH - PAWLAK GEOTECHNICAL, INC.
REPORT OF FIELD NUCLEAR DENSITY TESTING

TJ:  ITEC Environmental Colorado, Inc. JOB NO. 298 187

) c/o McCulley, Frick & Gilman, Inc. DATE: 8/24/98
Attn: Jon Friedman DAILY REPORT # 1
4900 Pearl East Circle, Suite 300w PAGE 1 of 1

Boulder, CO 80301

.
i
i

PROJECT: Cash Mine Redevelopment near Gold Hill, CO (Raise existing tailings embankment)

G IERAL CONTRACTOR: ITEC Environmental Colorado, Inc. EARTHWORK CONTRACTOR: Len's Excavating,
TYPE AND NUMBER OF EARTH MOVING UNITS: (1) Dozer THICKNESS OF LIFT: Not Observed
T/ "E & # OF COMPACTION UNITS: (1) Track Loader NUMBER OF PASSES: As Required

NicTHOD OF ADDING MOISTURE: Natural

C{APACTION STANDARD : ASTM D-1557 (MODIFIED}, 90%, +2% OMC
TEST LOCATION DEPTH LABORATORY FIELD % | miN% SOIL TYPE
~\O. OR - or ot | COMP | comp:
: MAaX D DRY . . :
= ELEV DENS pcf MOIST % | DENS pet | REQ.
1 85" S.W., 17' N.W. 8394 137.1 5.8 124.0 5.7 90 90 Silty Gravelly Sand
2 At power pole, 16" N.W. 8383 | 1304 7.7 118.9 5.6 82 80 Silty Gravelly Sand
3 91' N.E., 14" N.W. 8395 137.1 5.8 130.3 4.3 95 90 Silty Gravelly Sand

PART TIME OBSERVATION

HIS REPORT PRESENTS OPINIONS FORMED AS A RESULT OF OUR OBSERVATIONS OF FILL PLACEMENT, WE HAVE RELIED ON THE

CONTRACTOR TO CONTINUE APPLYING THE RECOMMENDED COMPACTIVE EFFORT AND MOISTURE TO FILL DURING THE TIMES WHEN OUR
OBSERVER IS NOT OBSERVING OPERATIONS,

- HE NUCLEAR DENSOMETER METHOD OF TESTING WAS USED IN SUBSTANTIAL ACCORDANCE WITH ASTM D2882 AND D3017

PRELIMINARY OBSERVATIONS AND/OR TEST RESULTS VERBALLY REPORTED TO: Bill, Len, & Jon (* preliminary)

I

© 30GRESS REPORT:

At the time of our site visit (9:00), Len’s Excavating was excavating for the expansion of the Tailings Pond. A lift of fill
~+ras In place on the first bench of the embankment.

|

“ve tested the first lift of embankment fill for in-place moisture-density and obtained a sample of the embankment fill for

‘moisture-density relationships (Modified Proctor) and classification, shown on attached Figures 1 and 2. All locations
| rere referenced from the power pole.

H
b

* Note: Verbal preliminary results were given in the field, based on standard Proctor test performed by Knight Piesold
- .C, Project #5451.1, 6/8/98.

We discussed the construction schedule with Bill Hamling (Cash Mine}, Len Cole {Len’s Excavating}, and Jon Friedman
IMFG). We recommended that the surface of the first lift of embankment fill be watered prior to placement of the next
‘t. It was agreed that we return on 8/25/98 to test the second lift of embankment fill.

COPIES:

lim Riley Nennis Hanneman P F
FIELD OBSERVER REVIEWED BY
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MOISTURE CONTENT - PERCENT OF DRY WEIGHT

LOCATION : Tailings Pond, SE embankment expansion.

{Sample No. 1)

MOISTURE-DENSITY
RELATIONSHIPS

SOIL DESCRIPTION : Silty Gravelly Sand

HEPWORTH-PAWLAK GEOTECHNICAL, inc.

MAX. DRY DENSITY : 130.4 PCF  OPT. MOIST. CONTENT : 7.7 % PROCEDURE : ASTM D1557-91 METHOD C
LIQUID LIMIT : PLASTICITY INDEX : NP JOB NO. : 208 187
GRAVEL : 40 % SAND: 49 % SILT AND CLAY (-200) : 11 %| DATE : 8/24/98 FIG. 1
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HEPWORTH-PAWLAK CASH MINE
298 187 GEOTECHNICAL, INC. GRADATION ANALYSIS FIG. 2




HEPWORTH - PAWLAK GEOTECHNICAL, INC.
REPORT OF FIELD NUCLEAR DENSITY TESTING

.9t ITEC Environmental Colorado, Inc. JOB NO. 298 187

c/o McCulley, Frick & Gilman, Inc. DATE: 8/25/98
Attn: Jon Friedman DAILY REPORT #2
- 4800 Pearl East Circle, Suite 300w PAGE 1 of 1

Boulder, CO 80301

FROJECT: Cash Mine Redevelopment near Gold Hill, CO {Raise existing tailings embankment)

¢ NERAL CONTRACTOR: ITEC Environmental Colorada, Inc. EARTHWORK CONTRACTOR: Len’s Excavating,
TYPE AND NUMBER OF EARTH MOVING UNITS: (1} Dozer THICKNESS OF LIFT: Not Observed
1 PE & # OF COMPACTION UNITS: {1} Loader NUMBER OF PASSES: As Needed

i":iiETHOD OF ADDING MOISTURE: Natural

¢ "MPACTION STANDARD : ASTM D-1557 (MODIFIED), 90%, 2% OMC
TEST LOCATION DEPTH LABORATORY FIELD oL min o SOIL TYPE
o, OR o v | COMP | comp -
: MAX DRY OPT M BRI 8
: ELEV DENS pef MOIST % DENS pcf Jin o | REQL
4 110" N.E., 40" N.W, 8397 137.1 5.8 131.9 5.9 96 90 Silty Gravelly Sand
- 16' N.E., 24" N.W. 8395 " » 127.0 5.8 93 | 90 Silty Gravelly Sand
S 57' S.W., 20" N.W. 8396 " . 126.9 6.2 93 30 Silty Gravelly Sand

:,,,,,‘ART TIME OBSERVATION

THIS REPORT PRESENTS OPINIONS FORMED AS A RESULT OF QUR OBSERVATIONS OF FILL PLACEMENT, WE HAVE RELIED ON THE

. ‘ONTRACTOR TO CONTINUE APPLYING THE RECOMMENDED COMPACTIVE EFFORT AND MOISTURE TO FILL DURING THE TIMES WHEN OUR
~ 'BSERVER 1S NOT OBSERVING OPERATIONS.

THE NUCLEAR DENSOMETER METHOD OF TESTING WAS USED IN SUBSTANTIAL ACCORDANCE WITH ASTM D2992 AND D3017

- RELIMINARY OBSERVATIONS AND/OR TEST RESULTS VERBALLY REPORTED TO: Len w/len’s Excavating

PROGRESS REPORT: Tests were taken in the tailings pond embankment fill.

All locations were referenced from the power
. ‘ole.

Dave Cassidy Jim Riley

FIELD OBSERVER REVIEWED BY




HEPWORTH - PAWLAK GEOTECHNICAL, INC.
REPORT OF FIELD NUCLEAR DENSITY TESTING

T.. ITEC Environmental Colorado, Inc. JOB NO. 298 187

c/o McCulley, Frick & Gilman, Inc. DATE: 8/26/98
. Attn: Jon Friedman DAILY REPORT # 3
“ 4900 Pearl East Circle, Suite 300w PAGE 1 of 1

Boulder, CO 80301

PROJECT: Cash Mine Redevelopment near Gold Hill, CO (Raise existing tailings embankment)

GI ERAL CONTRACTOR: ITEC Environmental Calorado, Inc. EARTHWORK CONTRACTOR: Len's Excavating,
TYPE AND NUMBER OF EARTH MOVING UNITS: {1) Dozer THICKNESS OF LIFT: 1’
TY £ & # OF GOMPACTION UNITS: {1} Track Loader NUMBER OF PASSES: As Needed

Mi’:"!‘HOD OF ADDING MOISTURE: Natural/Water Hose

CCIPACTION STANDARD : ASTM D-1557 (MODIFIED), 90%, 2% OMC
bt
TEST LOCATION DEPTH LABORATORY FIELD Sige o] v %j‘ SOIL TYPE
“710. OR "™ ) | come | comp
P DRY OPT DR MO . g
B ELEV DENS pef MOIST % DENS pcf Lo | RRQ
7 | 75" N.E., 22' N.W. 8400 130.4 7.7 128.3 7.0 sa | 90 Silty Gravelly Sand
L8 | 20'N.E., 24' N.W. 8398 . - 123.8 6.9 95 | 90 Silty Gravelly Sand
L9 | 30's.w., 22 N 8399 " ‘ 124.5 7.5 96 | 90 Silty Gravelly Sand
10 | 88 S.W., 26" N.W. 8400 137.1 5.8 130.0 7.7 95 | 90 Silty Gravelly Sand
£

. \RT TIME OBSERVATION

THIS REPORT PRESENTS OPINIONS FORMED AS A RESULT OF OUR OBSERVATIONS OF FILL PLACEMENT, WE HAVE RELIED ON THE

CONTRACTOR TO CONTINUE APPLYING THE RECOMMENDED COMPACTIVE EFFORT AND MOISTURE TO FILL DURING THE TIMES WHEN OUR
~ 3B5ERVER IS NOT OBSERVING OPERATIONS.

THE NUCLEAR DENSOMETER METHOD OF TESTING WAS USED IN SUBSTANTIAL ACCOBRDANCE WITH ASTM D2992 AND D3017

PROGRESS REPORT: The tests were taken in the tailings pond embankment fill. All tests were referenced oif the power
ie.

Len informed us that his lift thickness was one foot, minus and that the cut areas were watered prior to placement of

.C:!I

Dave Casaidy lirn Rilew
y

FIELD OBSERVER REVIEWED BY




HEPWORTH - PAWLAK GEOTECHNICAL, INC.
REPORT OF FIELD NUCLEAR DENSITY TESTING

TJ: ITEC Environmental Colorado, Inc. JOB NO. 298 187
. cl/o McCulley, Frick & Gilman, [nc. DATE: 8/27/98
Attn: Jon Friedman DAILY REPORT # 4
- 4900 Pearl East Circle, Suite 300w PAGE 1 of 1

Boulder, CO 80301

PROJECT: Cash Mine Redevelopment near Gold Hill, CO (Raise existing tailings embankment)

G IERAL CONTRACTOR: ITEC Environmental Colorado, Inc. EARTHWORK CONTRACTOR: Len’s Excavating,
TYPE AND NUMBER OF EARTH MOVING UNITS: (1) Dozer THICKNESS OF LIFT: Not Observed
T 'E & # OF COMPACTION UNITS: {1} Track Loader NUMBER OF PASSES: As Needed
METHOD OF ADDING MOISTURE: Natural/Water Hose
C/ APACTION STANDARD : ASTM D-1557 (MODIFIED), 90%, 2% OMC
TEST LOCATION DEPTH LABORATORY FIELD % | MIN % SOIL TYPE
""" §O. OR COMP | comp.
i eev | wom | o e oot | | Reo
11 120" N.E., 40" N.W. 8404 130.4 7.7 122.5 7.1 94 90 Silty Gravelly Sand
. 12 | 100 N.E., 40" N.W. 8402 " " 123.0 7.0 94 90 Silty Gravelly Sand
13 48' N.E., 38" N.W. 8403 137.1 5.8 130.4 7.2 g5 80 LSilty Gravally Sand
14 | 30 N.E., 42" NW. 8404 " " 129.3 7.6 94 90 Eﬂty Gravelly Sand
- '.1 5 36' N.W. of power pole 8402 130.4 7.7 123.2 7.0 85 90 Silty Gravelly Sand
--16 | 45" 5.W., 38" N.W. 8404 " " 127.3 7.4 98 90 Silty Gravelly Sand
217 60' S.W., 38' N.W. 8402 " " 126.8 7.1 97 80 Silty Gravelly Sand
18 | 105' S.W., 38' NLW, 8404 130.4 7.7 127.4 7.1 98 90 Silty Gravelly Sand

. ART TIME OBSERVATION

THIS REPORT PRESENTS OPINIONS FORMED AS A RESULT OF QUR OBSERVATIONS OF FILL PLACEMENT, WE HAVE RELIED ON THE

- 'ONTRACTOR TO CONTINUE APPLYING THE RECOMMENDED COMPACTIVE EFFGRT AND MOISTURE TO FILL BURING THE TIMES WHEN CUR
‘BSERVER IS NOT OBSERVING OPERATIONS.

THE NUCLEAR DENSOMETER METHOD OF TESTING WAS USED IN SUBSTANTIAL ACCORDANCE WITH ASTM D2992 AND D3017

. AELIMINARY OBSERVATIONS ANDJOR TEST RESULTS VERBALLY REPORTED TO:

"PROGRESS REPORT: The tests were taken in the tailing pond embankment fill, all test locations were referenced off the
. .ower pole.

» Dave Cassidy lim Biley

FIELD OBSERVER REVIEWED BY




HEPWORTH - PAWLAK GEOTECHNICAL, INC.
REPORT OF FIELD NUCLEAR DENSITY TESTING

1 ITEC Environmental Colorado, Inc. JOB NO. 298 187

. c/o McCulley, Frick & Gilman, Inc. DATE: 8/28/98
Attn: Jon Friedman DAILY REPORT #5
“ 4900 Pear! East Circle, Suite 300w PAGE 1 of 1

Boulder, CO 80301

g

PE'RZOJECT: Cash Mine Redevelopment near Gold Hill, CO (Raise existing tailings embankment)

G:; IERAL CONTRACTOR: ITEC Environmental Colorado, Inc. EARTHWORK CONTRACTOR: Len's Excavating,
TYPE AND NUMBER OF EARTH MOVING UNITS: (1) Dozer THICKNESS OF LIFT: Not Observed
Ti E & # OF COMPACTION UNITS: (1} Track Loader NUMBER OF PASSES: As Needed

N{EfHOD OF ADDING MOISTURE: Natural/Water Hose

C{ APACTION STANDARD : ASTM D-1557 (MODIFIED), 90%, 2% OMC
TEST LOCATION DEPTH LABORATORY FIELD % | MIN % SOIL TYPE
(N, OR . COMP. | comp
_ ELEV ?51?;?59;:’ Moﬁg% Dﬁggvﬂcl MOsT® |- | REQ
_19 130" N.E., 42' N.W. 8408 137.1 5.8 131.5 4.4 96 90 Silty Gravelly Sand
_ 20 | 115' N.E., 40" N.W. 8404 " ’ 130.4 4.5 95 90 Silty Gravelly Sand
21 | 65 NE., 39' NW. 8405 - " 136.7 3.7 100 | 90 Silty Gravelly Sand
L 22 | 45 N.E., 40" N.W. 8406 " " 124.5 4.6 91 90 Silty Gravelly Sand
I"“.23 20" N.W., 40" N.w, 8406 " ! 136.9 5.1 100 90 Silty Gravelly Sand
24 40" N.W. of power pole 8406 » ‘ 127.9 5.7 93 90 Silty Gravelly Sand
225 | 30'S.W., 40" N.W. 8404 . - 130.3 5.7 95 20 Silty Gravelly Sand
| 26 | 50' S.W.. 42" N.W. 8406 137.1 5.8 127.8 5.8 93 80 Silty Gravelly Sand
I 527 B0’ 5.W., 42' N.W. 84086 130.4 7.7 125.8 6.1 97 90 Silty Gravelly Sand
28 | 110' S.W., 42' N.W. 8405 " " 123.6 5.8 g5 90 Silty Gravelly Sand
_. JLL TIME/PART TIME OBSERVATION

THIS REPORT PRESENTS OPINIONS FORMED AS A RESULT OF OUR OBSERVATIONS OF FILL PLACEMENT, WE HAVE RELIED ON THE
;~ONTRACTOR TO CONTINUE APPLYING THE RECOMMENDED COMPACTIVE EEFORT AND MOISTURE TO FILL DURING THE TIMES WHEN QUR
: BSERVER IS NOT OBSERVING OPERATIONS.

foe

THE NUCLEAR DENSOMETER METHOD OF TESTING WAS USED IN SUBSTANTIAL ACCORDANCE WITH ASTM D2992 AND D3017

| RELIMINARY OBSERVATIONS AND/OR TEST RESULTS VERBALLY REPORTED TO: Len wilen's Excavating

_PROGRESS REPORT: Tests were taken in the tailings pond embankment fill, all tests were referenced to the power pole.

-
(4

COPIES:

Dave Cagsidy lim Rilpy
¥

J— FIELD OBSERVER REVIEWED BY




HEPWORTH - PAWLAK GEOTECHNICAL, INC.
REPORT OF FIELD NUCLEAR DENSITY TESTING

1J: ITEC Environmental Colorado, Inc. JOB NO. 298 187

______ c/o McCulley, Frick & Gilman, Inc. DATE: 9/1/98
Attn: Jon Friedman DAILY REPORT # 6
4900 Pearl East Circle, Suite 300w PAGE 1T of 1

Boulder, CO 80301

§HOJECT: Cash Mine Redevelopment near Goid Hill, CO (Raise existing tailings embankment)

G}wiERAL CONTRACTOR: {TEC Environmental Colorado, Inc. EARTHWORK CONTRACTOR: Len’s Excavating,
L

TYPE AND NUMBER OF EARTH MOVING UNITS: (1} Dozer THICKNESS OF LIFT: Not Observed

T ’E & # OF COMPACTION UNITS: (1) Track Loader NUMBER OF PASSES: As Needed

i

l\;ltTHOD OF ADDING MOISTURE: Natural/Water Hose

C VIPACTION STANDARD : ASTM D-1557 (MODIFIED), 90%, +2% OMC
TEST LOCATION DEPTH LABORATORY FIELD % | MIN % SOIL TYPE
¢NO. OR . oSt 5 . COMP | comp
£ AX DRY OPT DRY M T S
_ ELEV DENS pef MOIST % DENS pet . . REQ.

29 115" N.E., 48' N.W. 8410 130.4 7.7 119.7 8.5 92 90 Silty Gravelly Sand
.30 45' N.E., 50' N.W. 8406 " " 125.9 8.0 97 90 Silty Gravelly Sand
31 | 50" N.W. of power pole 8409 137.1 5.8 129.5 7.3 94 80 Silty Gravelly Sand

32 38" S.W., 49' N.W. 8409 " u 131.2 7.6 96 80 Silty Gravelly Sand
l..33 95' S.W., B0' N.W., 8410 . " 131.6 7.2 96 90 Silty Gravelly Sand

‘{ uLL TIME/PART TIME OBSERVATION
I

"THIS REPORT PRESENTS OPINIONS FORMED AS A RESULT OF OUR OBSERVATIONS OF FILL PLACEMENT, WE HAVE RELIED ON THE

~CONTRACTOR TO CONTINUE APPLYING THE RECOMMENDED COMPACTIVE EFFORT AND MOISTURE TO FILL DURING THE TIMES WHEN OUR
IBSERVER IS NOT OBSERVING OPERATIONS,

“THE NUCLEAR DENSOMETER METHOD OF TESTING WAS USED IN SUBSTANTIAL ACCORDANCE WITH ASTM D2992 AND D3017

‘»gfm-RELIMlNARY OBSERVATIONS AND/OR TEST RESULTS VERBALLY REPORTED TO: Len w/ Lenfs Excavating

_PROGRESS REPORT: Tests were taken in the tailing pond embankment fill, all

: the locations were referenced to the power
~iole.

_.sOPIES:

Dave Cassidy Jim Riley

FIELD OBSERVER REVIEWED BY







HepwORTH-PAWLAK GEOTECHNICAL, Inc. 10214 South Progress Ln.
Parker, CO 80134

.......

Fax 303 841-7556
Phone 303 841-7119

October 5, 1998

ITEC Environmental Colorado Inc.
c/o McCulley, Frick, and Gilman
- Attn: Jon Friedman

- 4900 Pearl East Circle, Suite 300w
’ Boulder, CO 80303

Dear Mr. Friedman;

Enclosed are daily field report numbers 7 through 12 for nuclear density testing
performed on the raise to the existing tailings embankment at the Cash Mine
Redevelopment. The criteria established for the fill are a minimum dry density
exceeding 90% of the maximum Modified Proctor (ASTM D1557) within 2 percent of

......... optimum moisture content. Nuclear gage density testing indicates that the tested fill
| meets the compaction and moisture specifications.

Results of additional Modified Proctor and gradation testing are presented on
Figures 3 and 4. Three sand cone tests were performed on September 25" as requested.
The sand cone test results correlate well with the nuclear gage results, considering the
relatively large maximum particle size of the fill.

We appreciate the opportunity to have provided construction materials testing
services for the Cash Mine Project and look forward to the possibility of working with
McCulley, Frick, and Gilman on future projects. With four offices throughout Colorado
in Parker, Glenwood Springs, Silverthorne, and Colorado Springs, we are capable of
| meeting your needs regardless of the project location.

If you have any questions, please call.

Sincerely,

HEPWORTH-PAWLAK GEOTECHNICAL, Inc.

Dot b

Dennis L. Hanneman, P.E.




HEPWORTH - PAWLAK GEOTECHNICAL, INC.
REPORT OF CONSTRUCTION ACTIVITIES

T: |TEC Environmental Colorado, Inc. JOB NO. 298 187

c/o McCulley, Frick, and Gilman, Inc DATE: 9/3/98

‘‘‘‘‘‘ 4900 Pear! East Circle, Suite 300w DAILY REPORT #7
Boulder, CO 80303 SHEET 1 OF 1

F IOJECT: Cash Mine Redevelopment near Gold Hill, Co {Raise existing tailings embankment)

'\ EATHER CONDITIONS AND TEMPERATURE: Sunny +70°s
CINTRACTORS CONSTRUCTION ACTIVITIES:

| AJOR EQUIPMENT:

I _P GEOTECH'S SITE ACTIVITIES:
We made a site visit as scheduled to provide compaction tests on the embankment fill, there was not
| qough fill in place to require testing. We obtained a sample of the embankment fill to return to our
.«boratory for moisture density relationships {(Modified Proctor) and classification, the results are shown

VERBAL COMMUNICATION WITH CONTRACTOR, ENGINEER, ARCHITECT, OWNER:
/e spoke with Len with Lens Excavating, he stated that it would take him two days to place a lift of
embankment fill before he would be in need of compaction testing. Len stated that he would be placing
I over geo grid throughout the day and there was no compaction specifications for this.

Dave Cassidy Jim Riley
FIELD OBSERVER REVIEWED BY




i
vvvvv

........

nnnnnnn

155

IAYA
\ \
AN
\‘ \ \\
150 T ZERO AIR VOID CURVES
\ \ \ Comected
\ \ 1400 pcf @ 5.0% SPECIFIC GRAVITY = 2.80
145 \\ \ \ SPECIFIC GRAVITY = 2.70
\\ \\ \ SPECIFIC GRAVITY = 2.60
\
140 AL
\ AL
P ANRNE W
L / \\\ \\ \
Q Uncorrect
; 135 \ \\ \ 136.1pcfg7.2%
g NS
i AL
> B R\
a 130 ad \
)4 AN
7 M UAA
A
L ANIAN
125 YNIAVEY
L IR AN
AN
\
NEAVAN
120 \
NAVAY
N NEAN
A L\
115 AR

MOISTURE CONTENT - PERCENT OF DRY WEIGHT

LOCATION : Tailings Pond Embankment Fill ( Sample No. 2)

MOISTURE-DENSITY

RELATIONSHIPS

SOIL. DESCRIPTION : Silty Gravel and Sand

HEPWORTH-PAWLAK GEOTECHNICAL, inc.

MAX. DRY DENSITY : PCF OPT. MOIST. COMTENT : % PROCEDURE : ASTM D1557 METHOD C
LIQUID LIMIT : PLASTICITY INDEX : NP JOB NO. : 298 187
CRAVEL : 45 % SAND : 48 % SILT AND CLAY (-200) : 7 =%| DATE : 9/3/98 FIG. 3
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GEOTECHNICAL, INC.

GRADATION ANALYSIS
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[ HEPWORTH - PAWLAK GEOTECHNICAL, INC..
REPORT OF FIELD NUCLEAR DENSITY TESTING

1.J: ITEC Environmental Colorado, Inc. JOB NO. 298 187
c/o McCulley, Frick & Gilman, Inc. DATE: 9/10/98

Attn: Jon Friedman DAILY REPORT #8
4900 Pear| East Circle, Suite 300w PAGE 1 of 1

Boulder, CO 80301

i

Fg'*HOJECT: Cash Mine Redevelopment near Gold Hill, CO {Raise existing tailings embankment)

EARTHWORK CONTRACTOR: Len’s Excavating,

i

'i::‘!PE AND NUMBER OF EARTH MOVING UNITS: (1) Dozer THICKNESS OF LIFT: Not Observed

T E & # OF COMPACTION UNITS: (1) Track Loader NUMBER OF PASSES: As Needed

W;i:":I'HOD OF ADDING MOISTURE: Natural/Water Hose

C"MIPACTION STANDARD : ASTM D-1557 {MODIFIED), 90%, 2% OMC
TEST LOCATION DEPTH LABORATORY EIELD U MIN % SOIL TYPE
~NO. OR . woists | SOMP | comp
: MAX DRY oPT RY SR
iy FROM POWER POLE ELEV DENS pot N : | REQ.
34 110' N.E., 50' N.W. 8412 137.1 5.8 123.7 5.9 a0 30 Silty Gravelly Sand
r*-
'@ !
:.35 65' N.E., 52' N.W. 8412 - " " 125.8 6.0 92 %0 Silty Gravelly Sand
| 36 52' N.W. of Power Pole 8412 140.0 5.0 130.1 5.2 93 90 Silty Gravel & Sand
37 58" S.W., 51' NLW. 8412 137.1 5.8 126.1 5.6 92 80 Silty Gravelly Sand
:_38 90' S.W., 52' N.W. B412 140.,0 5.0 146.9 4.6 100 90 Silty Gravel & Sand

If ART TIME OBSERVATION
"“THIS REFORT PRESENTS OPINIONS FORMED AS A RESULT OF OUR OBSERVATI

ONS OF FitL PLACEMENT, WE HAVE RELIED ON THE CONTRACTOR TO CONTINUE
APPLYING THE RECOMMENDED COMPACTIVE EFFORT AND MOISTURE TO BILL

DURING THE TIMES WHEN OUR OBSERVER 1S NOT OBSERVING OPERATIONS.

o
i HE NUCLEAR DENSOMETER METHOD OF TESTING WAS USED IN SUBSTANTIAL ACCORDANCE WITH ASTM D2992 AND D3017
L.

PRELIMINARY OBSERVATIONS AND/OR TEST RESULTS VERBALLY AEPORTED TO: Len w/Lens Excavating

—

| R0GRESS REFORT: The tests were taken in the tailin
pole. The dozer was down for repairs. Len state
that he wouid call us if needed on 9/14/98.

gs pond embankment fill, the locations were referenced to the power
d that he would be setting up a screening plant most of the day and

.- OPIES:

Dawve (Cacsidy {im Riley
FIELD OBSERVER REVIEWED BY




HEPWORTH - PAWLAK GEOTECHNICAL, INC.
REPORT OF FIELD NUCLEAR DENSITY TESTING

T.9: ITEC Environmental Colorado, Inc. JOB NO. 298 187
c/o McCulley, Frick & Gilman, Inc. DATE: 9/15/98
Attn: Jon Friedman DAILY REPORT #9
= 43200 Pearl East Circle, Suite 300w PAGE 1 of 1

Boulder, CO 80301

F:"HOJECT: Cash Mine Redevelopment near Gold Hill, CO (Raise existing tailings embankment)

G JERAL CONTRACTOR: ITEC Environmental Colorado, Inc. EARTHWORK CONTRACTOR: Len’s Excavating,

'inii‘E AND NUMBER OF EARTH MOVING UNITS: {1) Dozer THICKNESS OF LIFT: Not Observed

T E & # OF COMPACTION UNITS: (1} Track Loader NUMBER OF PASSES: As Needed

NieTHOD OF ADDING MOISTURE: Natural/Water Hose

C "MIPACTION STANDARD : ASTM D-1557 (MODIFIED], 90%, =2% OMC
TEST LOCATION DEPTH LABORATORY FIELD S % M % SOIL TYPE

~NO, REFERENCED OR x| woers | COMP | comp
MAX DRY oPT N L ’ .
FROM POWER POLE ELEV Dot | moers | ool | 'reQ.

39 | 110' N.E., 55' N.W. 8415 140.0 5.0 141.1 4.9 100+ | 90 Silty Gravel & Sand
L 40 | 50" N.E., 56' N.W. 8415 | 137.1 5.8 128.7 6.7 94 | 90 Silty Gravelly Sand
[ '41 | 57° N.W. of Power Pole 8415 " : 126.0 5.2 92 | 90 Silty Gravelly Sand

42 | 43'S.w., 55' N.W. 8415 " ‘ 132.5 4.3 97 | s0 Silty Gravelly Sand
Lo43 | 90" s.w., 56" N.W. 8415 " " 132.8 4.9 97 | 90 Silty Gravelly Sand

i ULL TIME/PART TIME OBSERVATION
L

“THIS REPORT PRESENTS OPINIONS FORMED AS A RESULT OF OUR OBSERVATIONS OF FILL PLACEMENT, WE HAVE RELIED ON THE CONTRACTOR TO CONTINUE
APPLYING THE RECOMMENDED COMPACTIVE EFFOAT AND MOISTURE TO FILL DURING THE TIMES WHEN OUR OBSERVER IS NOT OBSERVING OPERATIONS,

HE NUCLEAR DENSOMETER METHOD OF TESTING WAS USED IN SUBSTANTIAL ACCORDANCE WITH ASTM D2992 AND D3017
[

"PRELIMINARY OBSERVATIONS AND/OR TEST RESULTS VERBALLY REPORTED TG: Len wilens Excavating

[E
- ROGRESS REPORT: Tests were taken in tailings pond embankment fill, all locations were referenced off the power pole.
[

P Dave Caggidy Jlim Riley
) FIELD OBSERVER REVIEWED BY




TO: ITEC Environmental Colorado, Inc. JOB NO. 298 187
= c¢/o McCulley, Frick, and Gilman, Inc DATE: 9/18/98

4900 Pearl East Circle, Suite 300w DAILY REPORT #10
r Boulder, CO 80303 SHEET 1 OF1

ROJECT Cash Mine Redevelopment near Gold Hill, Co {Raise existing tailings embankment)

HEPWORTH - PAWLAK GEOTECHNICAL, INC.
REPORT OF CONSTRUCTION ACTIVITIES

| TEATHER CONDITIONS AND TEMPERATURE: Sunny - 70°F.

UDNTRACTORS CONSTRUCTION ACTIVITIES:

_AJOR EQUIPMENT:

_-P GEOTECH'S SITE ACTIVITIES:

_V'ERBAL COMMUNICATION WITH CONTRACTOR, ENGINEER, ARCHITECT, OWNER:

__ompaction for today, we had not been informed of this. Len requested that we return on 9/22/98 for
compaction testing, he stated that he would inform us if there is a change.

“/e arrived at the job site as scheduled, upon arrival Len informed us that they had canceled the

Dave Cassidy Jim Riley
FIELD OBSERVER . REVIEWED BY




HEPWORTH - PAWLAK GEOTECHNICAL, INC.
REPORT OF FIELD NUCLEAR DENSITY TESTING

+J:  ITEC Environmental Colorado, Inc. JOB NO. 298 187
c/o McCulley, Frick & Gilman, Inc. DATE: 9/22/98
Attn: Jon Friedman DAILY REPORT # 11
4900 Pearl East Circle, Suite 300w PAGE 1 of 1

Bouider, CO 80301

PROJECT: Cash Mine Redevelopment near Gold Hill, CO (Raise existing tailings embankment)

G .\JERAL CONTRACTOR: ITEC Environmental Colorade, Inc.

TYPE AND NUMBER OF EARTH MOVING UNITS: {1) Dozer; (1} Dozer THICKNESS OF LIFT: Not Observed

EARTHWORK CONTRACTOR: Len's Excavating,

T E & # OF COMPACTION UNITS: (1) Track Loader NUMBER OF PASSES: As Needed

METHOD OF ADDING MOISTURE: Natural/Water Hose

¢ MPACTION STANDARD : ASTM D-1557 {MODIFIED), 90%, 2% OMC
TEST LOCATIONS DEPTH LABORATORY FIELD S % 1 MIN % " SOIL TYPE
CUNO. REFERENCED FROM OR ) ot | COMP | comp
i MAX DRY OPT DRY 15 c
' POWER POLE ELEV DENS pcf MOIST % PENS pef s . REQ.

44 | 103' N.E., 60' N.W. 8417 140.0 5.0 139.1 7.1 99 90 Silty Gravel & Sand
L.45 | 65'N.E., 62' N.W. 8418 | 1371 5.8 130.0 7.8 95 90 Silty Gravelly Sand
| 46 | 63 N.W. 8417 " ‘ 129.5 7.1 95 90 Silty Gravelly Sand
47 | 50' S.W., 64' N.W. 8417 " ‘ 132.9 7.5 87 90 Silty Gravelly Sand
g
Lag | 110' S.W., 62° N.W. 8417 " " 128.5 5.5 94 90 Silty Gravelly Sand

'ART TIME OBSERVATION

VTH{S REPCGRT PRESENTS OPINIONS FORMED AS A RESULT OF OUR OBSERVATIONS OF EILL PLACEMENT, WE HAVE RELIED ON THE

~ONTRACTOR TO CONTINUE APPLYING THE RECOMMENDED COMPACTIVE EFFORT AND MOISTURE TO FILL DURING THE TIMES WHEN QUR
* JBSERVER IS NOT OBSERVING OPERATIONS.

THE NUCLEAR DENSOMETER METHOD OF TESTING WAS USED IN SUBSTANTIAL ACCORDANCE WITH ASTM D2992 AND D3017

* RELIMINARY OBSERVATIONS AND/OR TEST RESULTS VERBALLY REPORTED TO:  Len wilen’s Excavating

_PROGRESS REPORT: Tests were taken in the tailings pond embankment fill. The the test locations were referenced off the
iower pole.

; Dave (‘aqcidy lim Rilpy
FIELD OBSERVER REVIEWED BY




HEPWORTH - PAWLAK GEOTECHNICAL, INC.
REPORT OF FIELD NUCLEAR DENSITY TESTING

LJ ITEC Environmental Colorado, Inc. JOB NO. 298 187

c/o McCulley, Frick & Gilman, Inc. DATE: 9/25/98
.~ Attn: Jon Friedman DAILY REPORT #12
4900 Pearl East Circle, Suite 300w PAGE 1 of 1

Boulder, CO 80301

]gﬁOJECT: Cash Mine Redevelopment near Gold Hill, CO (Raise existing tailings embankment)

( MERAL CONTRACTOR: ITEC Environmental Colorado, Inc. EARTHWORK CONTRACTOR: Len's Excavating,
TYPE AND NUMEER OF EARTH MOVING UNITS: (1) Dozer THICKNESS OF LIFT: Not Observed
1;5‘ SE & # OF COMPACTION UNITS: {1] Track Loader NUMBER OF PASSES: As Needed

METHOD OF ADDING MOISTURE: Natural/Water Hose

C MPACTION STANDARD : ASTM D-1557 (MODIFIED), 90%, +2% OMC

_TEST NO. LOCATIONS DEPTH LABORATORY FIELD L% MIN % SOIL TYPE

% PROBE REFERENCE FROM POINT ON OR comp comp

. DEPTH CREST PERPENDICULAR TO ELEV MAX DRY oPT DRY MOIST % REQ.

e POWER POLE DENS pef MOIST % DENS pef

48 {12") 148' N.E., 2' S.E. OF c.l. 8420 137.1 5.8 137.0 7.3 100 S0 Silty Gravelly Sand
. 49 (6") " " . . " 134.6 7.7 100+ | 80 Silty Gravelly Sand
49 8C " " " " " 137.1 8.0 100 80 Silty Gravelly Sand
B0 (12" | 80" N.E., 8" N.W. of c.l. " " " 127.6 4.2 83 20 Silty Gravelly Sand
- so(em | " " " " 128.7 3.9 a4 90 n Silty Gravelly Sand

51{12") 16' S.W., on c.l, v " " 134.5 4.9 98 20 —" Silty Gravelly Sand
- 51 (6" " " * " " 131.8 5.1 96 80 | Silty Gravelly Sand
B 51 SC " " " S " 132.0 4.7 96 90 Silty Gravelly Sand
;““452 (12"} 93' 5.W., S.E. Rt. " " " 133.1 4.1 97 80 Silty Gravelly Sand
- 62 (8 - " " " " 126.4 4.4 92 S0 Silty Gravelly Sand
—B53(12") | 157' S.W., 6' N.E. of c.l., S.E. " " " 130.1 4.7 95 a0 Silty Gravelly Sand
on S.E. embankment curve ’
53 (6"} . . " " ” 124.4 4.8 94 90 Silty Gravelly Sand
53 5C " " " . " 121.2 4.5 88* | 90 Silty Gravelly Sand

" ART TIME OBSERVATION

. HIS REPORT PRESENTS OPINIONS FORMED AS A RESULT OF QUR OBSERVATIONS OF FILL PLACEMENT, WE HAVE RELIED ON THE CONTRACTOR TO CONTINUE
APPLYING THE RECOMMENDED COMPACTIVE EFFORT AND MOISTURE TO FILL DURING THE TIMES WHEN OUR OBSERVER IS NOT OBSERVING OPERATIONS.

THE NUCLEAR DENSCMETER METHOD OF TESTING WAS USED IN SUBSTANTIAL ACCORDANCE WITH ASTM D2982 AND D3017

¢ TRELIMINARY OBSERVATIONS AND/OR TEST RESULTS VERBALLY REPORTED TO: Jon Friedman & Len Cole

“PROGRESS REPORT: At the time of our testing, embankment fill was placed to near grade elevatiion. Chritina L. Kamnikar with the

State of Colorade Division of Minerals and Geology observed the field testing.

¢ ! A coarse sized gravel was left in the sidewall of test hole 53 SC, which may have resulted in a somewhat lower calculated density
...ompared to the nuclear gauge test.

7.C. = Sand Cone Jim Riley Bennis Hanneman
|_|E FIELD OBSERVER REVIEWED BY
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- Geosynthetics Quality Control Data Sheets
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Colorado Lining International

Installation Reports
for the

Gold Hill Mill Tailings Impoundment Expansion, Phases 1 & 2

Gl lning

INTERNATIONAL
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CINTERNATION b

—

‘r Inside Line On Containment
’ December 4, 1998

Mr. Jon Friedman
McCulley, Frick & Gilman, Inc.

4900 Pearl East Circle, Suite 300W
Boulder, CO 80301

Re:  Gold Hill Mill, Tailings Impoundment - 60 mil HDPE & GCL Installation

Dear Jon:

‘‘‘‘‘ This letter shall serve as certification that the 60 mil High Density Polyethylene (LLDPE) liner
and GCL Colorado Lining International (CLI) provided to Gold Hill Mill, met design
specifications for this prcject.

In addition, this liner was installed and tested in accordance with the provided design
specifications. The installation and quality assurance testing also met or exceeded documented
‘.. industry guidelines and standards.

We are providing you with the associated field documentation to support this certification.

On behalf of our dedicated installation team and management staff, we would like to thank you
for giving us the opportunity to successfully complete this project for you.

If you have any further requests, please do not hesitate to contact me.
- Sincerely,

4

Michael S. Bair
Vice President

CORPORATE OFFICE
... 1062 Singing Hills Road  Parker, Colorado 80138  303-841-2022 800-524-8672  Fax 303-841-5780 www.coloradolining.com
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“ Your Inside Line On Containment”

Subgrade Inspection
Pate: ,4’,2 Q" ?g

- Project: Gold Hill MillTailings Pond Expamsion-Phase 1, Boulder,
CO
Owner: ITEC Environmental Colorado, Inc.
Engineer: McCulley, Frick & Gilman
t Contractor:
. Installation Supervisor: Pat Elliott
Material: GCL under 60 mil HDPE-Smooth

Colorado Lining International (CLI) is not responsible for subsurface
conditions, which may affect lining performance.

[s surface is acceptable for placement of peomembranes? Yes_% No

Comments JZM %/( Dér{a—-u% &17[ Dt f eniang O
..... of Somg/ creshiog 4 )MQ GO L  certes /,‘M

~—
ey
» %ﬂ l‘&- ;5 ch.)ézfé _A?Q ’pf:mm—dw éo un'/ A[.PPE .
Date &M/ 29 /998
77—

Accepted By Representative of Owner gw [ //z.._u-L/u

x (Signature)
Print Name/Title K/a 21 /Z_—;::ﬁd/’l*v c-./A - 7 ) /A“ . /0/‘/“ // g
/[f-—' clé X JAAL

Company Lee.,

Accepted By Representative of CLI
(Signature)

Print Name/Title %% f /A}; /TL ,/[;457[4'// < ?L:b 4 § e ViSovy

........

CORPORATE OFFICE )
1062 Singing Hills Road  Parker, Colorado 80138 800 524 8672 303 8412022 Fax 303 8415780 www.coloradolining.com



[KTERRATEONAL

% Your Inside Line On Containment”

i | Panel Placement Log

L - Page_¢ of =
Project: Gold Hill MillTailings Pond Expansion-Phase 1, Boulder, CO
— Owner: ITEC Environmental Colorado, Inc.
Engineer: McCulley, Frick & Gilman
" Contractor:
—  Installation Supervisor: Pat Ellioft P
. - Material: GCL under 60 mil HDPE-Smooth
Panel Roll Date Material Type Width Length Seam
No Number No.
-------- I EESNE I TR4-9% G A3 Yc
2 A3( 73 9.5 % Lo 14 iz
3 A3 9- G~ T4 LG 3 /3
Y 231734 9 29 9§ e 2R 3Y
Y 31734 G- a4 95 LG 20 Sy
k 331739 9~ a9 3§ O 7 15
0| A%73Y G- a9 9% [ ¢ 23 54
& | a3173Yy 929" 98 6o 23 cf
. 4 350134 94 2998 Lo 22 %3
S B EERNTCRY 929" 4% 6o 24 /a3
W[ 2315393 9 - 39 98 LG 23 /A
L 1) | 23173 ¢ - 36-9% Lc 2R /38
- 13 {31736 9- 36-9% 6o A3 /O
. i {3773k 1~ 3c¢-958 LG 2 S/
S 1317136 9 3c-9 Lo 22 Yo
b [ 23171 ¢ 4 36-9% Lo 33 | /ac
I3 [ A% T8¢ 9436798 6o A /49
1S5 234746 - 30-9% X6, S /SR
19 122,136 9- 3¢ 15 cC A2 Yo
A0 | 23893 1- 30794 6 22 ‘sY
NEESYEEN 7008 Lo A3 I
- S DYDY r = F €O PN Yy
. B 22113] §-26 5% 6G 23 9
NERYYEEY Fo o TPy L0 2 36
YN EEEY v Y TEE O A 5]
Total Number of Rolls this Page Total Square Footage this Page

CORPORATE OFFICE
1062 Singing Hills Road  Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780  www.coloradolining.com



L Colorado Lining
NTEENATLINAL

“ Your Iuside Line Ou Containment”

Panel Placement Log
Page A of _ A
Project: Gold Hill MillTzilings Pond Expansion-Phase 1, Boulder, CO
Owner: ITEC Environmental Colorado, Inc.
. Engineer: McCulley, Frick & Gilman
“ Contractor:
Installation Supervisor: Pat Elliott
Material: GCL under 60 mil HIDPE-Smooth
Panel Roll Date Material Type Width Length Seam
No. Number No.
Lol Qe 1 Aa3i737 -3 5§ s '] [y
21 | 3173 7 i Y AA | 3/
I3 33337 G -3 Ry NG, 12 L&
Total Number of Rolls this Page Total Square Footage this Page

CORPORATE OFFICE
1062 Singing Hiils Road Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com



Coloraecto W ’
PRTERGATIOHAL
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Daily Installation Report
Date: 9 - .??(—QX

Project: Gold Hill MiliTailings Pond Expansion-Phase 1, Boulder, CO
Owner: ITEC Environmental Colorado, Inc.
Engineer: McCulley, Frick & Gilman
Contractor:
Installation Supervisor: Pat Elliott
o Material: GCL under 60 mil HDPE-Smooth

‘Weather Conditions N e and  varm tpal})u; Gus \'3

Roll Numbers Installed Today

N/A
/

L. Problems Encountered/Comments

Actived  aronad  J1:30 am . 4Je L4 br.jq and
-Q‘;_rp._l | hot shoe  and gmL q/} 7%53.@, cet 4w cnel
F&JL; 4 Qo . §o~.")§(c\a}'€ il I bm?/ 5‘L£}D€.§1‘a‘!€ QQP ‘s

o
%CZ\Q% 15 ﬁtgw wp 'Ié}e, ﬁﬁ‘ Qﬂgmogg gﬂé approw  of

/}lI‘S‘Qz,.\IOro,jP Qu\b(i‘m 'Aa,

,,,,,,,

CORPORATE OFFICE
1062 Singing Hills Road Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com

......
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“ Your Inside Linte On Containiment”

Baily Installatien Repert
Date: ?*—Q g-9g

Project: Gold Hill MillTailings Pond Expansion-Phase 1, Boulder, CO
‘ Owner: ITEC Environmental Colorado, Inc.
Engineer: McCulley, Frick & Gilman
..... Contractor:
Installation Supervisor: Pat Elliott
Material: GCL under 60 mil HDPE-Smooth

P Weather Conditions \,: ' l ' H&:J ‘ %@

Roll Numbers Installed Today

231492 Y shifof 25G5-39% | Lol ok GCL

Problems Encountered/Comments

Arrise) _arsped 690, Lot sct wZ Gud QJJQ to 0//
S by 798 becnase (SNES 0o kl; GL LEs i a%oe ml The,
6{3\%" 2y e 4—*” 7: 21, '?nm._) (2] Canec Lﬁcs—%ab.qc&_@_éd
'mm are_do  chorY and aL ally ' e
GCL ace <mcshed 0 w(‘u s)se,aéchzj /]ﬂnmﬂ' s Lml( uf, ule
cadelh‘ 5‘1!&A’ 711/ siade jﬁnmgl g2 an(} ‘ILLF\; weee lete AR
sYood aronnd 4 W #:90 anfhem. /Len the wou.la{n Imgrove A corner
Al ¥4 wece p could stedt, ¢ ax aud S Lbor Qleked rocks
Sor TS o p soe got el of GO ol and ceuerfﬁl%%;_%ge

Yook l«te Junch, W[U/L we ?‘é'f‘ back e P,,d- qu' 43‘
5 &l a\/‘w\ of them Cauoch Jusd 1w rime for o Fo sl 2
mece fie.w'\ wg_f\_ji“ d.OWf\‘

CORPORATE OFFICE .
1062 Singing Hills Road Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com
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“ Your Inside Line On Containment”

Daily Installation Report

" Date:_9-20-9%
Project: Gold Hill MillTailings Pond Expansion-Phase 1, Boulder, COQ
Owner: ITEC Environmental Colorado, Inc.
Engineer: MocCulley, Frick & Gilman
Contractor:

- Imstallation Supervisor: Pat Elliott

"""" Material: GCL under 60 mil HDPE-Smooth
Weather Conditions _ Quey ms*-i— and o !ﬂl

Rotl Numbers Installed Today

S 221593 2173 AN LS,
231739

Problems Encountered/Comments

Aevioed ot 6:30 ol Rt lad ikt AMaY ok,
Muoach bel bl ds i) SN 020 do obik brocase scadoc cede puias
et aod they bod b appye (4. 5 bbae 230 gnd 1 agore ot I Mol
Aeeined oF R0 Ol -}:o:j«? besause s call sT’agl‘)L? bt P /ckﬂ{
S I R ‘ e s oathec g S ¢

AL La)f A il s L=s 'l

[ ud éh[j!mzjf,_rﬁ ot t:x%rqu»A [35.- the [f;“'
C?‘Q Z \a,jk_\“ql\} bua& ‘o 76"’ = Og Qba(wekm!-" (-?({ fammqmw
ond Se ,Q we cat do +e r\ﬂa/\.cl wedl pd”al'\f/s arnd desteud;

0\!’1& U'@)Z) X » CORPORATE OFFICE
1062 Singing Hilis Road  Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com
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“ Your Inside Line On Containment”

Daily Installation Report
Date: !O -/ —/9?

Project: Gold Hill MillTailings Pond Expansion-Phase 1, Boulder, CO
, Owner: ITEC Environmental Colorada, Inc,
""" Engineer: McCulley, Frick & Gilman
e Contractor:
Instailation Supervisor: Pat Elliott
- Material: GCL under 60 mil HDPE-Smooth

‘Weather Conditions /f‘/d’fs L}z 5 LJc:al < nrl Paals] 15\

Roll Numbers Installed Today

M A

Problems Encountered/Comments

Aerive ok 800 o occe ,;;é/’n_/e ' g‘/? Gadd

) {x.h:\)f’ ﬁk+ 5'/2)/!4‘1. E‘j Pii-k”ﬂdc (f2 ‘IL!'G‘SJ C:AJ r”,/t’&ﬂltﬁ; “‘fﬂ
M <f%é"’" A%U(dm fo”? M/ajb.n'w:_ ZAJ ﬁﬁJ/I‘J;" /7;%;1'(‘ Mr\/t}é‘

T T

/ 7 N
faa/)h ;_Ja,\/ml .71;‘/ 25 W) (Jenn/ﬁo( to —H}; Qs

‘lréme.‘/-OGJ/

o CORPORATE OFFICE
1062 Singing Hills Road  Parker, Colorade 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com



- NTERRATIORAL
[ “ Your Inside Line On Containment”

Daily Installation Report
Date: (D -7 -~ 7'/?/

Project: Gold Hill MillTailings Pond Expansion-Phase 1, Boulder, CO
Owner: ITEC Environmental Colorado, Inc,
Engineer: McCulley, Frick & Gilman

Contractor:

E Installation Supervisor: Pat Elliott

o Material: GCL under 60 mil HDPE-Smooth

; ....... | Weather Conditions (s M ; \o(‘ e ‘Z/z/ o4 o’ /Daf‘]L / cj r'/,la a,c:jj

Roll Numbers Installed Today

Problems Encountered/Comments

7 ,fn‘rWJ », 650 I maéﬁ /A

LN 1,1)(9/}\ v moJ)' mm{ :;’/07L ﬁae Jak V.90 u() k&?’ fr\ 20od puad
b sheted. Wo et ot by stuibon Lo in ik e delf
45 (:ﬁ l—r}} a‘feuml [0 20 beeuos e —H\aj CJJ/A.{ knaw /n[\ #Fu LXAE
""" ('/‘)MC, \Lc LGJV ‘7Lo Cress 7’7’1/” /J‘l(t_ ol no.‘)‘ +b MOULQ(KAG'_,
bl 2 ‘ ‘ o che

on te tn s-rafd . Doger Wc:rr_[{ V~Eiac.

717 4 7

CORPORATE OFFICE
! 1062 Singing Hills Road Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com
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“ Your Inuside Line On Containment”

Quality Control Air Testing

Page 1 of __2A

Project: Gold Hill MillTailings Pond Expansion-Phase 1, Boulder, CO
Owner: ITEC Environmental Colorado, Inc.

Engineer: MecCulley, Frick & Gilman

Contractor:

Installation Supervisor: Pat Elliott

Material: GCL under 60 mil HDPE-Smooth

Type of Air Test: Pressurization X Vacuum Box, Air Lance

25-30 psi 3-5 inches of Hg 55 psi
Date of Test Time of | Seam | Length Welder No. Operator Test Results
Test No. of Seam Pass/Fail

92399 16 wol | ) £ass
-3~ 9% icsel 3 14 [2a5s
9~ 3¢ ~ 78 ool 3 355 (s
3o % [hes ] § L fass
M 30 9% (N 5 17 4 sy
17 30- 9% |/[[aa ] G 5 iSAeT
9 3¢ 9% e 7 <3 SN
i 3~ 13 [neas| & bt Pass
- 30- 93 ljirida | 9 %2 Hass
1-3c 9% |30 | 1o 105 2455
1736-9%  [eisl Lo 29 /2435

%-26-9% {0 | @ | s fass
- 20-4% Psol iy | Se /i8S
Y-3¢ s é Srea ] i3d Pass
7-3¢-5¢ S s | &3 Pass
J-3¢ 5§ 185-acl 23’ Fass
q-3C iy £:30 1 19 14 Fa58

G- 30 u% Svas | g% | 1Y Pass

G- Bo-$ NEZ2 i L 14% " Fass
30" 9y Isss | 90 [ 59 Pass

9- 3¢~ 9% Gres~ | Al YA Pass
S b Ciis | ax | 37 Pass
e €. A3 | A3 Y3 Pass
300 9% ¢35 | dy (5 Prss

G 30-9F leiy<Sy as | g PAss
G- s0- 9% o] at | 40 Pass

CORPORATE OFFICE

1062 Singing Hills Road  Parker, Colorade 80138 800524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com
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“ Your Inside Line On Containment”

Quality Control Air Testing (continued)

Page X of _ <k
Project: Gold Hill MillTailings Pond Expansion-Phase 1, Boulder, CO
Type of Air Test: Pressurization 2 S Vacuum Box Air Lance
25-30 psi 3-5 inches of Hg 55 psi
Date of Test Time of | Seam | Length Welder No. Operator Test Results
Test No. of Seam Pass/Fail
P s " N ’. = T
HTel - Yh 7.c0 A7 | /Yh faca%y
3A

CORPORATE OFFICE

1062 Singing Hills Road  Parker, Colorado 80138 800524 8672 303 841 2022 Fax 303 841 5780 www,coloradolining.com
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Date: q’l@ ﬁ?@

Project:

Owner:

Engineer:

Contractor:

Installation Supervisor:
Material:

Seam Strength Test

Gold Hill MillTailings Pond Expansion-Phase 1, Boulder, CO
ITEC Environmental Colorado, Inc.
McCulley, Frick & Gilman

Pat Elliott
GCL under 60 mil HDPE-Smooth

Unit Type & No 5~ 70 Z -]#5 2 3 ¢

Fusion Weld E Extrusion Weld

Date of Time of Ambient Unit Temp. Pre-Heat Unit Speed Peel Value | Sheer Value Welding Pass/Fail
Test Test Air Temp. InsigerOutside Tech.
: -~ Temp. £
LA G 7 | 07RO = (US [a T [ 71T e
= - p = — ~ 393 F Iy | VA [ Beea
I -1 = — - \2ar8 /A Parss
R Z /.20 5V 700 — 0.5 12 ¥ 185 L AU | Dess
_______ - = < - — — 31/n& &9 | AU | Fees
- - ~ - — 1357128 AL | Fase
G- /
' /
/
nnnnn /
/
/
/
N /
......... /
/
r /
b /
/

Welding Technician: A@(F‘)u—\.’a o T /‘\ "4 c_o( ’:’wj

Quality Control Supervisor:

Comments:

Pat Elbiott

CORPORATE OFFICE

1062 Singing Hills Road  Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com
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“ Your Inside Line On Coniainment”

Date: 9.—-3& f?g

Project:
Owner:
Engineer:

Contractor:
Installation Supervisor:

Seam Strength Test

Gold Hill MillTailings Pond Expansion-Phase 1, Boulder, CO

ITEC Environmental Colorade, Inc.
MecCulley, Frick & Gilman

Pat Elliott

Comments:

~~~~~ Material: GCL under 60 mil BEDPE-Smooth
| Fusion Weldi Extrusion Weld ﬁ Unit Type & No.
Date of Time of Ambient Unit Temp. Pre-Heat Unit Speed Peel Value | Sheer Value Welding Pass/Fail
Test Test Air Temp. InsiderDutside Tech.
L Jremp. 2 . . o :
PG 30ITI0 6 6° I B0 T — U3 ean | (95 V | ¥Zss
- - - - — | = Hengl tbz | \/ s
& - ~ - - — | — TZgkzd V. fass
“89. 50l A TR 1200 — 170=5 WS 168197 (A [ Fzss
~ - - — — '— hizi&Il 197z VAV Fos
e _ = ~ — - — _ [zl AY [ Fos
N 3=50 19700703 TZ2a07 — 102 W3/Z0 16r | /AT [ tes
= p — — — | — WOzl N\L? | [T | Fzss
et — - — — ~ 1311130 L P
L [0 600 90?350t 5o — 108 [ T40 | AU Fas
+ = — — — — — Bt | (Bl | U | Fss
— — — — — — 1} l;7 AU | Vss
| /
L. /
/
........ ;
/
/
Welding Technician:
Quality Control Supervisor: Pat Elliott

CORPORATE OFFICE

1062 Singing Hills Road  Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.cora
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Date:_/21~2 ~ 9

Project:
Owner:
Engineer:
Contractor:

Field Seam Destructive Test

Gold Hill MillTailings Pond Expansion-Phase 1, Boulder, CO
ITEC Environmental Colorado, Inc.
McCulley, Frick & Gilman

Installation Supervisor: Pat Elliott

Material: GCL under 60 mil HDPE-Smooth

Unit Type & No.:  H.S.# 201 £ A0 Ambient Air Temp.:

Welder Temp. Setting: 9 $0° |\Prc-Heat Temp Setting: Speed: /A4 <~
Date of Time of Destruct | Specimen Peel Value Sheer Action Taken

Test Test Sample No. No. Inside/Qutside Value (Pass/Fail)

Jo=2 &1 Y0 | | Jic fAS [Ass
2 glyo l 28Y e’ 140 | |76 | Pass

LA € Yo l 345 |lps 42 | 176 | Pass

lo-2___ |&1so 2 \ /207 /a3 Pass

fo-a  [Kiso | 3 28 N2 US| tsa | fass

/o-a  |x:so | A 248 (w3 "jig | /557 | Pass

-2 19 go 3 \ w3 us Pass

-2 |9 oo 3 244 (1377 1ys| j70 [ass

w-)_ 19r00 | 3 348 | B "Jac | /70 Pass

Welding Technician: Lﬂj}-ﬂo’\ V 5‘ /F?OZZZ{' i .

Quality Control Supervisor:  Pat Elliott

Comments:

CORPORATE OFFICE
1062 Singing Hills Road  Parker, Colorado 80138 800524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com
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Geomembrane Installation Approval

Date:

Project: Gold Hill MillTailings Pond Expansion-Phase 1, Boulder, CO
Owner: ITEC Environmental Colorado, Inec.

Engineer: McCulley, Frick & Gilman

Contractor:

Installation Supervisor: Pat Elliott

Material: GCL under 60 mil HDPE-Smooth ( Phase 'f-)

The Geomembrane on this project has been installed, inspected and tested in accordance with
Industry Standards and Manufacturer recommendations.

Date [ — 2 9;
Accepted By // M '
(Signature)

Print Name/Title g/é - /j’fﬁ'm C—//VGL M 4/0 .

Company z Tiﬁ é‘/VV/O/l MEAN7 A

All warranties to begin on the date of acceptance.
Warranties to be issued upon receipt of final payment

CORPORATE OFFICE
1062 Singing Hilis Road  Parker, Colorado 80138 800 524 8672 303 84] 2022 Fax 303 841 5780 www.coloradolining.com
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Date: 4 ’/@4 ’,%

Material Inventory Log

Page __ of

Project: Geold Hill MillTailings Pond Expansion-Phase 1, Boulder, CO
Owner: ITEC Environmental Colorado, Inc.
Engineer: MeCulley, Frick & Gilman
Contractor:
Installation Supervisor: Pat Elliott
Material: GCL under 60 mil HDPE-Smooth
Roll Number Width Length Material Condition Return
_ . {(Factory or CLI)
1 L3175 LC3 1 570 (200 = g
-2 S 1H 223514 7d (e (ol S/
3| 7 35/8593 | 22315 Cocoridl AV
4 L3/ 23 A2 V22351420 2208, 99’
5 L5 A 12251420 (2ood 5 /7
6 23] P40 cL51420 Crrood (s pd g prad]
7 L 3124F 7751470 & ood
8
9 [:..CL. 1] ra”ﬁ /5 130> [l’p"L ‘CD(?AJFAAJ
10
il
i2
13
14
i5
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

CORPORATE QFFICE

1062 Singing Hills Road  Parker, Colorade 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com
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Phase 1 - Expansion Pond

2 2.



"ROLL #

wieasurement

“Specific Gravity
- ASTM D-792

MFI ASTM D-1238
SOND. E

;,‘,.,.SRADE: chevron 9638

-Carbon Black Content
. W STM D-1603/4218

mt.:arbon Black Dispersion
~8TM D-5596

‘Tensile Strength
. .STM D-638
.2 inches / minute )

ASTM D - 638 Modified
"2 inches / minute )

| 0=1.3"Yield

Lo = 2.0" Break

| imensional Stability
ASTM D-1204

| =ar Resistance
L.8TM D-1004

T ancture Resistance
| T™MS 101 Method 2065

Puncture Resistance
. 3TM D-4833
ESCR

ASTM D - 1693

dched Constant Tensile Load

ASTM D -5397

et CRU

Subsidiny of AGRU-ALOIS GRUBTR GMBH

231737

A NG

4. CERTIFICATE OF CONFORMITY

Lot # H051253
METRIC  ENGLISH Ehicﬁgess
1.531 60 i eng
i m Width
1.578 mm 62  mil
1.65t mm 61 mil
Density g/cc

Melt Flow Index 190°C /2160 g - g /10 min

Range
Category
Yieid M.D.
Yield T.D.
Break M.D.
Break T.D.
Yield M.D
Yield T.D.
Break M.D.
Break T.D.
M.D.

T.D.

M.D.

T.D,

Load

Load

Minimum Hrs w / o Failures

pass / fait @ 30%

JUSTOMER:  Colorado Lining Co.

P.O# CLI 98/2

Form SME0AA.FRM

I IESTINATION: Parker, CO

%

psi
psi
psi
psi
%.
%
%
%
%
%
Ibs
lbs

Ibs

ibs

hrs

Signature......
Quality Control De

parimén

Liner Type:SMOOTH
1.5mm
128 420 fest
6.86 22,5  feet
AIA'S DATA TEST
SHEET RESULTS
.948 947
.28 .23
2-3 2483
1,2 1
2200 2,434
2200 2,572
4000 4,312
4000 5,169
13 17.92
13 17.15
700 737.9
700 969.2
&1 -.06
+1 03
45 50.340
45 47.890
80 96.192
134.000
3,000 ONGOING
200 ongoing
8/6/98




... CERTIFICATE OF CON -ORMITY

Subsidiny of AGRU-ALOTS GRUBER GMBH

ROLL # 231593 Lot # H051283 Liner Type:SMOOTH
METRIC ENGLISH Thickness  1.5mm 60mil
Measurement MIN:  1.529 mm 66 mil ‘\ﬁf;?;“ ;2886 mo 420 fest
- i . m 225 feet
ASTM D-751/5196 MAX:  1.598 mm 63  mil
~~~~~ AVE:  1.566 mm 62  mil AIA'S DATA TEST
SHEET RESULTS
- pecific Gravity Density gl/ce .948 849
.STM D-792
MFLASTM D-1238
: OND. E Melt Flow Index 190°C /2160 g - g /10 min .28 .23
RADE: chevron 9638
"~ arbon Black Content Range % 2.3 2.44
_STM D-1603/4218
{Qarbon Black Dispersion Category 1,2 1
- STM D-5598
b Yield M.D. psi 2200 2.540
J.ensile Strength , :
: Y T.D. 2200 2,652
| STM D-638 ield T.D _ psi
(2 inches / minute ) Break M.D. psi 4000 4,423
Break T.D. psi 4000 5,263
longation Yield M.D %. 13 18
ASTM D - 638 Modified Yield T.D. % 13 16
- 2inches / minute )
= = 1.3" Yield Break M.D. % 700 742
Lo =2.0" Break Break T.D. % 700 963
__imensional Stability M.D. % 1 ~37
ASTM D-1204 TD. % y +.22
- sar Resistance M.D. ibs 45 - 50.911
ASTM D-1004 TD. Ibs 45 47.532
ncture Resistance
Load s 80 102.760
_TMS 101 Method 2065 °
Buncture Resistance
t Load Ibs 122.140
. STM D-4833 oa
ESCR Minimum Hrs w / o Failures hrs 3,000 ONGOING
£3TMD - 1693
~otched Constant Tensile Load pass / fail @ 30% HES 200 ongoing

ASTM D -5397
; 8/4/98

ém-JUSTOI\J'lER: Colorado Lining Co.
PO# CLi 98/2
 ESTINATION: Parker, €O

orm SMB0AA.FRM

b

g



A EER

"ROLL #

A

Subsidizy of AGRU-ALOIS GRUBER GMBH

231740 Lot # H051253 Liner Type:SMOOTH
. METRIC ENGLISH Thickness  1.5mm 60mil
Measurement MIN:  1.523 mm 60  mil \[ﬁ,‘c‘jgt‘]“ 128 m 420 el
STM D idt 6.86 m 225 feet
ASTM D-751/5199 MAX: 1.576 mm 62 mil
AVE: 1552 mm 61  mil AIA'S DATA TEST
SHEET RESULTS
. pecific Gravity Densit . g
_STM D-792 y g 948 947
MFi ASTM D-1238
- OND.E Melt Flow Index 190°C /2160g - g/10min .28 .23
<RADE: chevron 9638
;-”afbon Black Content Range % 5.5 293
5TM D-1603/4218
Ear’oon Black Dispersion Category 12 1
"STM D-5596
- Yield M.D. psi 2900 2,484
Tensile Strength . .
; Y| .D. 2200 2,572
| STMD-638 ield T.D ‘ psi
2 inches / minute ) Break M.D. psi 4000 4,312
V Break T.D. psi 4000 5,169
wiongation Yield M.D %. 13 17.92
ASTM D- 63§ Maodified Yield T.D. o 13 17.15
i Zinches / minute )
Lo = 1.3" Yield Break M.D. % 700 737.9
Lo =2.0" Break Break T.D. % 700 969.2
. imensional Stability M.D. % ~06
ASTM D-1204 TD. % +1 .03
. sar Resistance M.D. ibs 45 50.340
nSTM D-1004 T.D. lbs 45 47.890
i ancture Resistance
! d Ib: .
| IMS 101 Method 2065 Loa s 80 96.192
Puncture Resistance d b
3TM D-4833 Loa s 134.000
ESCR Minimum Hrs w / o Failures hrs 3,000 ONGOING
ASTMD - 1693
.. >iched Constant Tensile Load pass / fail @ 30% hrs 200 ongoing
ASTM D -5397 :
P _ Date: 8/6/98
LsUSTOMER: Colorado LiningCo. P&l 000
P.O#: CLi98/2 Signature......meZgZ 1.

' JESTINATION: Parker, CO
Form SMB0AA.FRM

Quality Control Departr




AGRU / A.

Subsidizry of AGRU-ALIS GRUBER GMBH

ROLL# 231736
Measurement MIN:
ASTM D-751/5199 MAX:

. AVE:

- decific Gravity

{ 3TM D-792

MFt ASTM D-1238
| OND.E

&RADE:

~arbon Black Content
3TM D-1803/4218

chevron 9638

Carbon Black Dispersion

. 3TM D-5506

Tensile Strength
- 3TM D-838
-2 inches / minute )

ciongation

-~ inches / minute )
La=1.3" Yield

Lo = 2.0" Break

“ mensional Stability

ASTM D-1204

L :ar Resistance
ASTM D-1004

'; incture Resistance

L. MS 101 Method 2065

Puncture Resistance
, 3TM D-4833
ESCR

,f‘ STM D - 1693

ASTM D -5397

| USTOMER:
P.O#

| IESTINATION: Parker, CO

—

Form SMB0AA.FRM

ICA, INC.

Lot #

METRIC ENGLISH

1.521 mm 60 mil

1.597 mm 63 mil
1.583 mm 61 mil
Density

H051253

Thickness
Length
Width

g/ce

Melt Flow Index 190°C /2160 g - g /10 min

Range
Category
Yield M.D.
Yield T.D.
Break M.D.
Break T.D.
Yield M.D
Yield T.D.
Break M.D.
Break T.D.
M.D.

T.D.

M.D.

T.D.

Load

Load

Minimum Hrs w / 0 Failures

pass/ fail @ 30%

Colorado Lining Co.
CLi98/2

Signature
Quality Control D

%

psi
psi
psi
psi
%.
%
%
%
%
%
ibs
ibs

Ibs

Ibs

hrs

epartme

Liner Type:SMOOTH
1.5mm 60mil
128 m 420 feet
6.86 m 225 feet
AJA'S DATA TEST
SHEET RESULTS
.948 .947
28 .23
2-3 2.93
1,2 1
2200 2,484
2200 2,572
4000 4,312
4000 5,169
13 17.92
13 17.15
700 737.9
700 969.2
+1 -.06
+1 .03
45 50.340
45 47.890
80 96.192
134.000
3,000 ONGOING
200 ongoing
8/6/98




AGRUVA,ICAINC.
""" ubsid.i I' AGRI-ALOIS RER ‘EB
ROLL # 231734 Lot # HO051253 Liner Type:SMOOTH
METRIC ENGLISH Thickness 1.5mm  60mil
Measurement MIN:  1.521 mm 60 mil \'ﬁ,‘;?;“ 1528 m 420 fest
STM . i .86 m 225 feet
A7TMD-751/5199 MAX: 1.585 mm 62  mil
AVE:  1.563 mm 62  mil AJA'S DATA TEST
SHEET RESULTS
secific Gravity Density glce .948 .947
.3TM D-792
MFI ASTM D-1238
- OND. E Meilt Flow Index 190°C /2160 g - g /10 min 28 .23
sRADE: chevron 9633
" arbon Black Content Range o 2.3 2.76
- 3TM D-1603/4218
garbon Black Dispersion Category 12 1
"'5TM D-5596
Yield M.D. psi 200 2,439
Fensile Strength Yield T.D. psi 2200 2,526
| 3TM D-638 _
{2 inches / minute ) Break M.D. psi 4000 4,331
Break T.D. psi 4000 5,355
iongation Yield M.D % 13 19.73
ASTM D - 638 Modified Yield T.D. o 13 17.60
I Zinches / minute )
Lo = 1.3" Yield Break M.D. % 700 725.5
Lo=2.0"Break Break T.D. % 700 998.0
__mensional Stability M.D. % 1 ~.08
ASTM D-1204 TD. % 41 03
. ar Resistance M.D. Ibs 45 49.959
ASTM D-1004 T.D. Ibs 45 47.617
mmcture Resistance
L Ibs 80 98.956
..'MS 101 Method 2065 oad 9
Puncture Resistance
; d Ibs 133,
3TM D-4833 Loa 040
ESCR Minimum Hrs w / 0 Failures hrs 3,000 ONGOING
“3TM D - 1693
-.atched Constant Tensile Load pass / fail @ 30% hrs 200 ongoing
ASTM D -5397
. 8/6/98
_JUSTOMER:  Colorado Lining Co. Date

Signature........ : JC—\

Quality Control Departmen

_PO#: CLI 98/2
| JESTINATION: Parker, CO
Form SMBOAA FRM
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TERNATTIOR R

“ Your Inside Line On Containment”

Papel Placement Log
Page___l_ of

Project: Gold Hill Mill Tailings Pond Expansion, Phase 2, Boulder,CO

Owner: ITEC Environmental Colorado,Inc.

Engineer: McCulley, Frick & Gilman

Contractor:

Installation Supervisor: Jason Tapp

Material; GCL under 60 mil HDPE-Smooth

Panel Roli Date Material Type Width Length Seam
No. Number No.

| [i-7¢ 6o m ) ppe | A7 Je -’ \

2 A4 h-17 1 [/
3 [ 2/3
“ , L N2 l 3/
< 14 Vv v v

Total Number of Rolls this Page

Total Square Footage this Page

CORPORATE OFFICE

1062 Singing Hills Road  Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com




 loracdo Lining
IKTERRATION AL
“ Your Inside Line On Containinent”

Daily Installation Report
Date: | /- /(-9%

Project: Gold Hili Mill Tailings Pond Expansion, Phase 2, Boulder,CO
1 Owner: ITEC Environmental Colorado,Inc.
b Engineer: McCulley, Frick & Gilman

Contractor:

Installation Supervisor: Jason Tapp

Material: GCL under 60 mil HDPE-Smooth

" Weather Conditions __ SiAymany . ’ 8"

Roll Numbers Installed Today

;’ 3( 1 3 ’—( - ' ;ﬁ(}// /3:’,,47;277"&

Problems Encountered/Comments

v, Ao ! . -
Af Cave cl, fen & ’71‘f‘., 1"/-; é{“:/\ rj Send e deE ,lev"s‘f Yon o, \57((4:1 Q["!f?q
hd ’ \/ "/

Wt'd‘c’,r/ I(C"‘/} e,){(,c’/(ﬁ'.\uz". VTl TS fh’r’ﬁ‘t—ﬂ?‘l /&ﬁnﬂ A b}’\j Eap ST

4 )e St ) Ao b INEF C r-»z,\;i‘.nj LaSam  Avur 3B lﬁhj,

WS A L{Lé(":.f e, ():f/!_ V‘(\C'/<5J 5'/,&"?:? Lo, Tt Sem A Anf')—\

ﬁ\\hl}-l{\j r\.(’.iﬂgjwd Q shecfs oL beonchln L Slecl af Gu.l, S
o H'/S‘C&"}“\d“ J‘)t’r P o /_ﬁ:)l“'-w?dktid 4 Lo T e mpted FPLad-

Lot Wil ke [k pud Eveglbced,

FKG 5 s, 16 Laher x_Yhys.,

CORPORATE OFFICE
1062 Singing Hills Road  Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780  www.coloradolining.com
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Colorado ﬁW

IRTERNATION M

“ Your Iuside Line On Contairment”

Daily Installation Report

Date:_ " {-17-9%

Project: Gold Hill Mili Tailings Pond Expansion, Phase 2, Boulder,CO
Owner: ITEC Environmental Colorade,Inc.

Engineer: McCulley, Frick & Gilman

Contractor:

Installation Supervisor: Jason Tapp

Material: GCL under 60 mil HDPE-Smooth

Weather Conditions Ydvmra 523"

Roll Numbers Installed Today

F\ V20

Problems Encountered/Comments

/,AZ\J:)-;F' n’:b r\j"f— YWV u\w‘h\\ QL3000 My J.Lg- B TR ]@5’/-6\_“3‘ JO 3¢

woyehy

Lew‘\rﬁ NSO 0'-"\lj 4 Loakoes, \Jweone, _govidep A st [0 3¢cun,

T T owsed  caete Dol to help g\e,p\n:j CCfee e, wen~ able 4
Teobell 50 oF 60 X ) Coll b £Cali . ind

(L.ﬁ“_fﬂ’_ l"‘\-v\d’\ ) Ir’a‘ e Ad‘owmx\,’r l‘lf\\/\ﬂ_/'\\ ff:wx@i‘a\ﬂm\u\n X 0\)0\@
v/ \J J

Wy bc,\w\g Shock R’mé?ﬁ,

T RN Y JenShes \AD X7k <

CORPORATE QFFICE
1062 Singing Hills Road  Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com



 Clorado Lining
TERNATIOR A

“ Your Inside Line On Containment”

Daily Installation Report
L Date: “ / 147 / q%

; Projec't:‘ Gold Hill mill Tailings pond expansion, Boulder, CO
Owner: ITEC Colorado
. Engineer: MFEG
Contractor:
Installation Supervisor: Ryan Heath
. Material: GCL under 60 HDS

Weather Conditions H\i\}\ Wi MJ\’

Roll Numbers Installed Today

Problems Encountered/Comments

No | ,\Qn/, Cytcep 2 t_L_/\r\A\ COU\O\ A

u/or\/\ o\ L‘..Mg_f‘

CORPORATE OFFICE
1062 Singing Hills Road  Parker, Colorado 80138 800 524 8672 303 8412022 Fax 303 841 5780 www.colaradolining.com



ERNATIONAL

“ Your Inside Line On Containment”

H

Daily Installation Report
Date: \\/ 4] /Gi 4

Project: [ Gold Hill mill Tailings pond expansion, Boulder, CO
Owner: ITEC Colorado
Engineer: MFG
Contractor:
""" Installation Supervisor: Ryan Heath
Material: GCL under 60 BDS

Weather Conditions (Wel C.Q\ ‘5’\— G D ;’\OU/ '\ ANeN

~

Roll Numbers Installed Today

Problems Encountered/Comments

gﬂ)\'& Wc-u\oir\} Qlldw 04 -lro C‘l@ {)\07 L\@CQU& Q_
R S on ﬁubgr(}&o}

CORPORATE QFFICE
1062 Singing Hills Road Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com



(ot o Liriigy
IH,I'EHNAIHIHH

“ Your Inside Line On Contaimment”

Date: !\L’lgzéj.ﬁ

Daily Installation Report

Project: Gold Hill mill Tailings pond expansion, Boulder, CO
Owner: ITEC Colorado

Engineer: MFG

Contractor:

Installation Supervisor: Ryan Heath

Material: GCL under 60 HDS

Weather Conditions C‘O\A \/ :'J\ &\//

Roll Numbers Installed Today

Problems Encountered/Comments

'g;f K\‘\W’JE‘\‘ WOU\AWL\- S"%LQ s Lr\e:.e()f(*l o (\e_{\.)QC € _

el

shacter; MW patelnpo -Q_mi,g\&r:\ ON

\

D\G{y\{ ol ok \SC}éor\ ﬂp& d e 1 l()‘}l ﬁo\ Q.\SO

IDEO\ Te in Yo Cxiclipe }mﬂ/ g}uf@&

{)&(“3\— Q(‘\J@O‘ Som N0 l\\f\ e,\/ﬁl\{‘j\fi\),

CORPORATE OFFICE
1062 Singing Hills Road Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com
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FRUATIONAL
“ Your Inszde Line On Comtainment”
Daily Installation Report
Date: | %
Project:? i Gold Hill mill Tailings pond expansion, Boulder, CO
Owner: ITEC Colorado
Engineer: MFG
Contractor:
Installation Supervisor: Ryan Heath
Material: GCL under 60 HDS

Weather Conditions E‘x’ fre via D ) u/'\ "\{"X‘ (OO r»—[‘\-—.%,./

Roll Numbers Installed Today

ROVISD 2 Qe Goo

CantAut

PN
2NN

Problems Encountered/Comments

/Ar(i\fec o~aie. i O\/\o\ Q\ @Q ‘\‘\/\L Uv’\ﬂ%&ﬂ(‘\

‘de b\o\mp)\ NG ﬁlr\m 80 Der “rFO\/@(:\ \Nma?

Q\DMA _,\.qclc IPa op +L\Q Jr(aevxcl,\

i
qn&\ tore. +le  ndire Te_ W~ SeQa— .

Wind calmed orpond 1130 Berid LA

ek Deploved g/ Wevond  exaiblns,
‘ ne( O\/u"k (\{L(,;\ ‘_l—-‘; WA >

CORPORATE OFFICE
1062 Singing Hills Road  Parker, Colorado 80138 800524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com
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INTERRATION AL

“ Your Inside Line On Containment”

Daily Installation Report
Date:
Project: Gold Hill miil Tailings pond expansion, Boulder, CO
Owner: ITEC Colorado
Engineer: MFEG
Contractor:
Installation Supervisor: Ryan Heath
Material: GCL under 60 HDS

| A
Weather Conditions C,/(_\'(“ (V| V'\(D\ \/Z

Roll Numbers Installed Today

Ao\ 144 e GO

Problems Encountered/Comments

Q@w @U:\ OQ R@nr:b!()(f ﬂtn(; to i 4=
¥ poada., Yo Conigln nond

L \
QL\ %ﬂ 1M{\13r3v€(‘ -‘\Q/\] D lled | Q\\ testing

CORPQRATE OFFICE
1062 Singing Hills Road  Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com




Coloraado
¥

TERNATIDAAL

“ Your Inside Line On Containment”

Quality Control Air Testing

Page 1 of ___1{
Project: Gold Hill Mill Tailings Pond Expansion, Phase 2, Boulder,CO
! Owner: ITEC Environmental Colorade,Inc.
e Engineer: McCulley, Frick & Gilman
Contractor:
Installation Supervisor: Jason Tapp
Material: GCL under 60 mil HDPE-Smooth
Type of Air Test: Pressurization_J, Vacuum Box Ailr Lance
25-30 psi 3-5 inches of Hg 55 psi
Date of Test Time of | Seam | Length Welder No. Operator Test Results
‘ q:l:est No. of Seam i : Pass/Fail
\-Ad-9% 103 . ’Pf"\ 11’ &5\ Jocan Aveting 0A4S
= -3d-94 05 [N 787 1% 103 Matt Blred 0955
-20-94  Noigal 5 747 | 13} JA S
9294 0511 4F (27 | 103 AR hase_
1-29.9§ ol [ = " [7]’ =Y D ass
LAd-9g Nodd | [ [b% \035 AR £ 95
CALGZ NOES 77 67 | 13 Yk D4
I Addg WiC [ % ' \03 MA 444
B I 15 At o O Y S T M Pass
"""" W AR VR R il 131 S A Da5%
- Abga WSO [77 | 103 M A PG5S
n%%'% W 13 [F77 1 131 YN 1 pags
W-ARAYINZ3 | 13 9 05 fAN pALs
W2 94 [WAB | 1 [ 57 131 YN r'?czg.
- IR9% 3905 (15 [ 103 MY _Lavie | pees
( dags [Nz b [7Z)° \0% NL hods,
e i e ——
. . 0. 1 ! VL 0aé
vg [l ~5-4% A« [3607] 103 Mot Bled e

¥ W Vacl e 1304

CORPORATE OFFICE
- 1062 Singing Hills Road  Parker, Colorado 80138 8005248672 303 8412022 Fax 303841 5780  www.coloradolining.com
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INTERKATEDN AL

“ Your Inside Line On Containment”

Seam Strength Test

Project: Gold Hill Mill Tailings Pond Expansion, Phase 2, Boulder, Co
Owner: ITEC Enviromental Colorado
Engineer: McCulley,Frick & Gilman
Contractor:
Installation Supervisor: Jason Tapp
Material: GCL under 64 mil HDPE«Smoot;ﬁz -
Fusion Weld ﬁ Extrusion Weld Unit Type&Necé \3\
Date of Time of Ambient Usit Temp. Pre-Heat Unit Speed Peel Value | Sheer Value Welding Pass/Fail
Test Test Air Temp. Inside/Quside Tech.
Temp.
WAWD 1900e- [ o0 [HHO™ [\ e 1ar 7951180 1 Jamn Al pogs
VAU 00, (507 A [N Mle lqb /a6 [THL T Ih  [hogk
Wold K o0s. [50° HOO" [N e ci.?\ﬁqq B Y
O/ 1995 [H57 (0807 T |l oo W /TATHE (YA | puss
A8 Bdo  4S°  U50° Wepe G2/ 11D TN | pass
W24 g4s  1de™ TJen° [~ b A4 1/’10\ J A po%
\ 23004 | GO0 | HE? H50 | ~ Wgpe WA\ JGE WY Tod] pass
\/22]44 1900, [(4S” G460 | ~ |\ H NA/120[ 15D [NL p g5
\‘/33),/@6’ QO@.— s 50 ~ [l g 04 5‘&\ AL pass
/
/
/
/
/
/
/
/
Welding Technician: ) 4= i\ \
Quality Contro]lslupervisor: }\/“(‘\L LG\/\ ™

Comments; G‘DOO( ) \OQ‘ \

CORPORATE OFFICE
1062 Singing Hills Road  Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5786 www.coloradolining.com
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Coloradto resvry
[

) N
INTERRATIDNA :
“ Your Inside Line On Containment” -
Seam Strength Test
Project: Gold Hill Mill Tailings Pond Expansion, Phase 2, Boulder, Co
i Owner: ITEC Enviremental Colorado
Engincer: McCulley,Frick & Gilman
Contractor;
Installation Supervisor: Jason Tapp
Material: GCL under 66 mil HDPE-Smooth
Fusion Weld ’}{ Extrusion Weld__ X Unit Type & No. \}6%\‘%05 U_] QM 5
Date of Time of Ambicent Unit Temp. Pre-Heat Unit Speed Peel Value | Sheer Value Welding Pass/Fail
""" Test Test €air Tetmp. Tnside/Outside Tech.
. ) Temp. i
VA 941600 Ay ST [N 0 e NLAATAD /WA hogg
/A\ /99 1900 S0 vgls I 0D ree hott N0SNY7 | MK 04¢
Y qg 100 U” QR0 T~ [[{Dge \\5?09- M 1hase
WeHEIGHS o | HCT (G207 [~ W0 ho| /ag V39| /Wa DOSS
| ] r [ ~ L oS (o \Yh  [MA | ek
(- |~ = T % ~ A ol 7{0d ¢ hass
/ / '
Wa3AF[T00, [ USO8 |~ [\0 g BA 73] TSU [ ANA | o
| i) 1 ~ \ M6 7109 LAGY | /NN [ gk
T = ~ S 4945 NS
/ L
- ,f 5
L WP I000. 98T TOR0P |35 |\ | AL /130 T\ H(— | pogs
N l \ e | ! \__ e ghesl R [eas
' ~ | = = hl v N RV /120 KG— lpay
. » /
B I005 95T 50 RP° [~ IBUiNEL [ RG— v
[ { 1 | | N1 ABT\ e~ Ls— | Ongt
~ ol ~ N hall N 133y Rér— N7
Welding Technician: /\)\QAF A\ [d A— K,{}/\ C/g@?{j-&ﬁf—
Quality Control Supervisor: [

Comments:

CORPORATE OFFICE
1062 Singing Hills Road  Parker, Colorado 80138 800 524 8672 303 841 2022 Fax 303 841 5780 www.coloradolining.com
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L ﬁbﬁMﬁW'
- NTERNATION L

“ Your Inside Line On Containment®

Geomembrane Installation Approval

— Date:

Project: Gold Hill Mill Tailings Pond Expansion, Phase 2, Boulder,CO
P Owner: ITEC Environmental Colorado,Inec.
f Engineer: McCulley, Frick & Gilman

Contractor:

Installation Supervisor: Jason Tapp

Material: GCL under 60 mil HDPE-Smooth

The Geomembrane on this project has been installed, inspected and tested in accordance with
Industry Standards and Manufacturer recommendations.

Date A/e? /o ZS 99453
/ ] Iy
3 / 7
Accepted By - LY I Y. c.{w.,?
(Signature) s el
Print Name/Title \ A/‘-/ /'—; LIENEY 4/(/

"""" Company /474 C«//&v} ]:::J QA /wa

All warranties te begin on the date of acceptance.
Warranties to be issued upon receipt of final payment

CORPORATE OFFICE
1062 Singing Hills Road  Parker, Colorado $0138 800 524 8672 303 8412022 Fax 303 841 5780 www.coloradolining.com
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Phase 2 — Expansion Pond



AGRU/ A.
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Subsidiary of AGRU-ALOIS GRUBER GMBH

. CERTIFICATE OF CONFORMITY

ROLL # 231753 Lot # H051253 Liner Type:SMOOTH
| METRIC ENGLISH Thickness  1.5mm 60mil
Measurement MIN:  1.533 mm 60  mil ’\ﬁrﬁ“ ;2886 mo 420 et
A -75 a9 ! . m 22,5 feet
STM D-751/51 MAX:  1.587 mm 62 mil
AVE: 156 mm 61 mil A/A'S DATA TEST
SHEET RESULTS
| 3pecific Gravity Densit fec 948
t_ ASTM D-792 y 9 ' 947
. MFI ASTM D-1238
. JOND. E Melt Flow Index 190°C /2160 g - g /10 min .28 23
- 3RADE: chevron 9638
~“>arbon Black Content Range % 2.3 268
| \STM D-1603/4218
Carbon Black Dispersion Category 12 1
| ASTM D-5596 '
""" Yield M.D. psi 2200 2,550
_Fensile Strength . .
e eld T.D. S 2200 2,608
. \STM D-638 Yield TD. P!
“{ 2 inches / minute } Break M.D. psi 4000 4,783
Break T.D. psi 4000 5,048
_ASTM D - 838 Modified Yield T.D. o 13 16.51
. 2inches/ minute )
«_0=1.3"Yield Break M.D. Yo 700 798.6
_Lo=2.0"Break Break T.D. % 700 937.1
hhhhh Yimensional Stability M.D. % 1 -.06
,,‘?‘STM D-1204 TD. % £1 03
- ‘ear Resistance M.D. Ibs 45 51.738
ASTMD-1004 TD. bs 45 43.144
. 'uncture Resistance
; 80 .
|_TMS 101 Method 2065 Load Ibs 106.960
Puncture Resistance
_.STM D-4833 Load S 124.760
ESCR Minimum Hrs w / o Failures hrs 3,000 ONGOING
ASTM D - 1693
i..'lotched Constant Tensile Load pass / fail @ 30% hrs 200 ongoing
STM D -5397
P 8/6/98
;‘MSUSTOMER: Colorado Liniﬂg Co- Date ---------------------------------
~P.O# CLI 98/2 Signature. ...z

. DESTINATION: Parker, CO
‘Form SMBOAA.FRM

Quality Control Depselin




AGRU / A,
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ROLE 294214
éMeasurement
ASTM D-751/5199

MIN:
MAX:
AVE:

¢ ipecific Gravity
{ \STM D-792

_MFI ASTM D-1238
| 'OND.E
L SRADE:

~“arbon Black Content
- \STM D-1603/4218

Carbon Black Dispersion
. STM D-5596

. STMD-638
-2 inches / minute )

{.longation

ASTM D - 638 Modified
. 2inches / minute )

L 0=1.3"Yield

Lo = 2.0" Break

. imensional Stability
ASTM D-1204

rear Resistance
‘~STM D-1004

‘uncture Resistance
L TMS 101 Method 2065

Puncture Resistance
STM D-4833

ESCR
ASTM D - 1693

é__motched Constant Tensile Load
ASTM D -5397

. SUSTOMER:
POw# Reno Celt 1C

. JESTINATION: Hutchinson, KS
Form SMB0AA.FRM

A
= Sehsidiary of AGRU-ALOIS GRUBER GMBH

Colorado Lining Co.

ICA, INC. i

: CERTIFICATE OF CONFORMITY -

Lot# H031325 Liner Type:SMOQOTH
METRIC ENGLISH Thickness  1.5mm 60mil
1.455 mm 57  mil Length 128 m 420 feet
Width 6.86 m 22.5 feet
1.563 mm 62 mil
153 mm 60 mil AJA’S DATA TEST
SHEET RESULTS
Density g/cc .848 .948
Melt Flow index 190°C /2180 g - g /10 min .28 .23
Range % 2-3 2.47
Category 1.2 1
Yield M.D. psi 2200 2,557
Yield T.D. psi 2200 2,638
Break M.D. psi 4000 4,566
Break T.D. psi 4000 4. 540
Yield M.D %. 13 18.6
Yield T.D. % 13 171
Break M.D.. % 700 764
Break T.D. % 700 823.9
M.D. % *1 -89
T.D. % %1 .08
M.D. Ibs 45 50.7
T.D. {bs 45 49.2
Load [bs 80 96.8
Load ibs 133.9
Minimum Hrs w / o Failures hrs 3,000 ONGOING
pass / fait @ 30% hrs 200 200
Date:.......c........... 198 i
Signature.., . .

Quality Control Depa




AGRU /4

Subsidizy of AGRU-ALOIS GRUBER GMBH

iICAINC.

CERTIFICATE OF CONFORMITY

ROLL# 231749 Lot # H051253 Liner Type:SMOOTH
METRIC ENGLISH Thickness  1.5mm 60mil
Measurement MIN:  1.522 mm 60  mil 53_29;“ 128 m 420 feet
A -75 1at 6.86 m 22.5 feet
'ASTM D-751/5199 MAX:  1.609 mm &3 mil
AVE: 1569 mm 62  mil AJA'S DATA TEST
SHEET RESULTS
© specific Gravity Densit .
| STM D-792 y g .948 .947
MFI ASTM D-1238
. OND.E Melt Flow Index 190°C /2160 g - g0 min .28 23
L GRADE: chevron 9638
E;"?arbon Black Content Range % 2.3 2.73
STM D-1603/4218
h}@arbon Black Dispersion Category 1,2 1
STM D-5596
Yield M.D. psi 2200 2,550
Tensile Strength i .
e id T.D. 2200 2,61
STM D-638 Yield T _ psi 0
‘¢2 inches / minute ) Break M.D. psi 4000 4,564
Break 7.D. psi 4000 4971
\-longation Yield M.D %. 13 19.32
ASTM D - 638 Modified Yield T.D. % 13 17.96
. 2 inches / minute )
| 5= 13" Yield Break M.D. % 700 772.3
Lo=2.0"Break Break T.D. % 700 922.4
. imensional Stability M.D. % i -.06
ASTM D-1204 D, % 03
. 2ar Resistance M.D. Ibs 45 51.341
‘“WSTM D-1004 T.D. Ibs 45 48.849
~ancture Resistance
. 8
_TMS 101 Method 2065 Load 1bs 0 106.060
Punciure Resistance '
| STM D.4833 Load ibs 129.120
ESCR Minimum Hrs w / o Failures hrs 3,000 ONGOING
ASTM D - 1693
.otched Constant Tensile Load pass / fail @ 30% hrs 200 ongoing
ASTM D -5397 :
| JUSTOMER:  Colorado Lining Co. Date:................. -
_PoO# CLI 98/2 -/

i JESTINATION: Parker, CO
Form SMB0AA.FRM

Signature.. g7\ .
Quality Control Departa
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BENTOFIX TECHNOLOGIES, INC.

BENTOFIX MANUFACTURING CERTIFICATION

CUSTOMER: FLUID SYSTEMS SHIP DATE: 09/11/98
PROJECT:GOLD HILL MILL TAILINGS NO. ROLLS/B.O.L. NO20/000085
ORDER NUMBER: 8V72110 PRODUCT TYPE: NSL

Bentofix technologies, inc. hereby certifies that the Bentofix Geosynthetic
clay liner purchased and shipped for the above referenced project meets or exceeds
Bentofix Technologies, Inc.’s specifications for Bentofix.

The Bentofix product has been continuously inspected for the presence of
needles and is certified to be needle free.

The tests listed for the bentonite component have been performed on each
batch of bentonite. The tests listed for the finished geocomposite product have been
performed on at least every 40,000sq. ft. (3,716 sq.MT) for the Mass Per Unit Area
according to method ASTM D5261 and for the Grab Tensile according to method
ASTM D4632. The tests listed for the finished geocomposite product have been
performed on at least every 9,290 sq. Mt. (100,000 sq. ft.) for the geotextile
component and the finished geocomposite water permeability according to method
GRI GCL-2.

The lot and roll numbers for this project are as follows:

LOT# R8081503

ROLL# 425,483,484

LOT# R8081803

ROLL# 501

LOT# R8082503

ROLL# 735,736,779,780

LOT# R8082603

ROLL# 804,805,827,851

LOT# R8082903

ROLL# 895,938,939

RECEIYED SEP 1 6 1398



LOT# R8090203

ROLL# 1033

LOT# R8050803

ROLL# 1272,1331,1332

e el

71/

TIM MALLOY
QUALITY CONTROL MANAGER

DATE



STRAIGHT BILL OF LADING

eRre 316 ORIGINAL~—NOT NEGOTIABLE BT 0000 8 5

seALro Order No. 8V72110 oRosA RO

""""" CHRISCO Transport Invoice No. g6 10-Sep-98
N....E OF CARRIER DATE
wwonee  GOLDHILL MILL TAILINGS sieren  BENTOFIX TECHNOLOGIES (USA), INC.
v T 1 M.E. OF GOLD HILL W. OF stEET 300 PARR BLVD.
St BOULDER, SUNSHINGOLD HILL, CO 80302 oman  RENO, NVEast2 (702) 333-1003
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Date:09/10/98 BENTOFIX TECHNOLOGIES, INC.
~PAGE S

BOL # : 000085 Shipment Date: 09/10/98

Roll # Length Width

Lot #: RB0B1503

425 150.00 15.5
"""" 483 100.00 15.5
484 100.00 15.5
* Subtotal [ft] 350.00
Lot #: R8081803
""""" 501 139.99 15.5
* Subtotal [ft] 135.99
iJot #: RB082503
o 735 150.00 15.5
; 736 150.00 15.5
- 779 150.00 15.5
780 150.00 15.5
Subtotal [ft] 600.00
E.ot #: R80826023
) 804 150.00 15.5
- 805 150.00 15.5
| 827 150.00 15.5
o 851 150.00 15.5
5_ Subtotal [ft] 600.00
"ot #: R8082903
3 ) 895 150.00 15.5
938 150.00 15.5
939 150.00 15.5
* Subtotal [Et] 450,00
ot #: R8090203
—————————— 1033 150.00 15.5



Yonraan

Date:09/10/98 BENTOFIX TECHNOLOGIES, INC.
PAGE 2 b -t T e

BOL & : 000085 Shipment Date: 09/10/98

Roll # Length Width

1272 150.00 15.5
1331 150.00 15.5
1332 150.00 15.5
-* Subtotal [ft] 450.00
* Total [ft] 2739.99
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Thermal Lock “NSL” Geosynthetic Clay Liner

« Technical Bulletin

1ofix Thermal Lock “NSL" is a needlepunch reinforced GCL comprised of a uniform layer of granutar
¢_fium bentonite encapsulated between a slit-film woven and a virgin staple fiber nonwoven geotextile.
‘he needlepunched fibers are thermally fused to the woven geotextile to enhance the reinforcing bond.

" EQTEXTILE

TEST MINIMUM TEST VALUE VALUE
PROPERTIES METHOD FREQUENCY - ENGLISH - - S| -
ap Nonwoven ASTM D 5261 1/200,000 sq. ft 6.0 oz./yd® MARV 200 g / m* MARV
 ass/Uait Area (1/20,000 sq. m)
Woven Scrim ASTM D 5261 1/200.000 sq. fi 3.1 oz./yd” MARV 105 g / m* MARV
~ass/unt Area (1/20,000 5q. m)
_ENTONITE
PROPERTIES
el Index ASTM D 5890 1/100,000 Ibs. 24 mi/ 2g min. 24 ml /29 min.
(50,000 kq)
Moisture Content ASTM D 4643 1/100,000 |bs. 12 % max. 12 % max.
(50,000 kq)
| ‘uid Loss ASTM D 5831 1/100,000 Ibs. 18 ml max. 18 mi max.
) {50,000 kg)
. INISHED GCL
~ROPERTIES
~entonite Mass ASTM D 5993 1/40,000 sq. ft 0.75 Ib. / sq. ft 3.66 kg / m® MARV
_ erUnit Area’ (1/4,000 sg. m) MARV
‘srab Strength® ASTM D 4632 1/40.000 sq. ft g5 ibs MARV 422 N MARV
(1/4,000 sq. m)
. irab Elongation” ASTM D 4632 1/40,000 sq. ft 150 % Typical 158 % Typical
{1/4,000 sq. m)
Deel Strength’ ASTM D 4632 1/40,000 sq. ft 15 Ibs. min. 66 N
IR (1/4.000 sg. m)
. ‘ermeability’ ASTM D 5084 1100000 sq. ft | 5x 10° cysec max | 5 x 10 casec max
) (1/10,00Q0 sq. m})
" dex Flux' ASTM D 5887 1/Week 1 x 10° mimsec 1 x 107 m/m’Isec
max _max
internal Shear ASTM D 5321 Periodic 500 psf Typical 24 xPa Tymcal
wength’®
DIMENSIONS
- Nidth x Length nominal Every Roll 15.5x 150 ft 4.7 x45.72 m
' rea per Roll nominal Every Roli 2325 ft° 216 m°
« Packaged Weight typical Every Roll 2600 ibs 1179 kg

. Oven-dried measurement. Equates to 0 84 |bs when indexed to a 12% meisture content.
7 Measured at maximum peak, in the weakest principal direction.

~ Modified 1o use a 4 inch wide grip. The maximum peak of five specimens averaged.
. De-Awed Tap Water @ 5 psi maximum effective confining stress and 2 psi head.

» Typical peak value for specimen hydrated for 24 hr and sheared under a 200 psf normal stress.

-
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BENTOFIX TECHNOLOGIES, INC.

QUALITY CONTROL CERTIFICATE

LOT# ROLL# DATE
R3081503 425 09/10/98 BOL# 000085
PRODUCT: BENTOFIX NSL DIMENSIONS: 150.00 fix 15.5 ft

45.72m x 4.72m

1. FINISHED PRODUCT TYPE: BENTOQFIX NSL

TENSILE (LB)  ELONGATION (%) MOISTURE
MASS(Ib/ft2) LENGTH CROSS LENGTH CROSS PERMEABILITY. K{cm/s) CONTENT(%)
540 101 237 72 40 <5E-9 94
2. TOPLAYER TYPE: NON WOVEN

LAYER # MASS{Ib/t2)

930713205B-1 0.050
3. BOTTOMLAYER TYPE : WOVEN

LAYER# MASS(Ib/ft2)

7378903 0.023
4. BENTONITE TYPE : 30 MESH

SHIPMENT# %MONTMORILLONITE SWELL INDEX(ml} MOISTURE CONTENT(%%} MOISTURE ABSORBTION{%) MASS OF BENTONITE
BN-49073 20 25 9.4 663 0.867 (Ib/fi2)




BENTOFIX TECHNOLOGIES, INC.

QUALITY CONTROL CERTIFICATE

LOTH ROLL#  DATE
R8081803 501  09/10/98 BOL# 000085
PRODUCT: BENTOFEX NSL DIMENSIONS: 139.99FTx 15.5 ft

42.66m x 4.72m
1. FINISHED PRODUCT TYPE: BENTOFIX NSL

TENSILE (LB) ELONGATION (%)

MOISTURE

MASS(Ib/ft2) LENGTH CROSS LENGTH CROSS PERMEABILITY. K{cm/s) CONTENT(%)
0.969 [03 271 76 43 <5E-9 8.8
2. TOPLAYER TYPE: NON WOVEN

LAYER # MASS(lb/a2)

980713058 0.051
3. BOTTOMLAYER TYPE : WOVEN

LAYER# MASS(Ib/f2)

7363135 0.023
4. BENTONITE TYPE : 30 MESH

SHIPMENT#  %MONTMORILLONITE SWELL INDEX(m!) MOISTURE CONTENT(%) MOISTURE ABSORBTION{%) MASS OF BENTONITE
19341 g0 30 8.8 736 0.895 {ib/fi2)




LOT# ROLLE  DATE
R8082503 735  09/11/98

PRODUCT: BENTOFIX NSL

BENTOFIX TECHNOLOGIES, INC.

QUALITY CONTROL CERTIFICATE

1. FINISHED PRODUCT TYPE: BENTOFEX NSL

BOL: 000085

DIMENSIONS: 150.00fix 155 ft
45.72m x 4.72m

TENSILE (LB) ELONGATION (%) MOISTURE
MASS(1b/fi2) LENGTH CROSS LENGTH CROSS PERMEABILITY, K{cm/s) CONTENT(%)
0.924 1035 66 255 38 <5E-9 9.3

2. TOPLAYER
LAYER# MASS(Ib/fi2)
9808172058 0.051

TYPE: NON WOVEN

3. BOTTOM LAYER
LAYER# MASS(Ib/fL2)
7343309 0.023

TYPE : WOVEN

4. BENTONITE

TYPE : 30 MESH

SHIPMENT# % MONTMORILLONITE SWELL INDEX(ml} MOISTURE CONTENT(%) MOISTURE ABSORBTION(%) MASS OF BENTONITE

49317 90

28 9.3

669 0.850 (Ib/fi2)




BENTOFIX TECHNOLOGIES, INC.

QUALITY CONTROL CERTIFICATE

LOT# ROLL# DATE
R8082603 804  09/10/98 BOL# 000085

PRODUCT: BENTOFIX NSL DIMENSIONS: 150.00fix 1558

45.72m x 4.72m

1. FINISHED PRCDUCT TYPE: BENTOFIX NSL
TENSILE (LB) ELONGATION (%}

MOISTURE
MASS(fb/ft2) LENGTH CROSS LENGTH CROSS PERMEABILITY, K{cmvs) CONTENT(%)
0.992 108 247 [RY 58 <5E-9 8.8
2. TOPLAYER TYPE: NON WOVEN
LAYER # MASS(Ib/f2)

9806292058 0.051

3. BOTTOM LAYER TYPE : WOVEN
LAYER# MASS(Ib/f2}
7338086 0.023

4. BENTONITE TYPE : 30 MESH

SHIPMENT# % MONTMORILLONITE SWELL NDEX(ml) MOISTURE CONTENT{%) MOISTURE ABSORBTION(%} MASS OF BENTONITE
BN-434776 90 25 28 663 0.918 (b/fi2)




PRODUCT: BENTOFIX NSL

BENTOFIX TECHNOLOGIES, INC.

QUALITY CONTROL CERTIFICATE

09/10/98

FINISHED PRODUCT TYPE: BENTOFIX NSL

TENSILE (LB) ELONGATION (%)

LENGTH CROSS LENGTH CROSS
115 279 68 157

BOL# 000085

DIMENSIONS: 150.00 ix 155

4572mx4.72m

MOISTURE

PERMEABILITY, K{cm/s) CONTENT(%}
<5E-9 9.7

TYPE: NON WOVEN

BOTTOM LAYER

TYPE : WOVEN

TYPE: 30 MESH

27 9.7

SHIPMENT# % MONTMORILLONITE SWELL INDEX (ml)} MOISTURE CONTENT (%) MOISTURE ABSORBTION (%) MASS OF BENTONIT

789 0.969 (Ib/fi2)




sy

BENTOFIX TECHNOLOGIES, INC.

QUALITY CONTROL CERTIFICATE

LOTH ROLL¥  DATE
R8090203 1033 09/10/98 BOL# 000085

PRODUCT: BENTOFIX NSL DIMENSIONS: 150.00m x 15.5 fi

45.72m x 4.72m

. FINISHED PRODUCT TYPE: BENTOFEX NSL
TENSILE (L.B) ELONGATION (%)

MOISTURE
MASS(Ib/ft2) LENGTH CROSS LENGTH CROSS PERMEABILITY, K{cnvs) CONTENT(%)
1.015 103 249 74 43 <5E-¢ 8.4
2. TOPLAYER TYPE: NON WOVEN
LAYER # MASS(Ib/ft2)

9808252058 0.047

3. BOTTOM LAYER TYPE : WOVEN
LAYERY MASS(Ib/ft2)
85102 0.023

4. BENTONITE TYPE : 30 MESH

SHIPMENT# %MONTMORILLONITE SWELL INDEX(ml) MOISTURE CONTENT(%) MOISTURE ABSORBTION(%) MASS OF BENTONITE
311906 90 27 8.4 580 0.945 (ib/f2)




BENTOFIX TECHNOLOGIES, INC.

QUALITY CONTROL CERTIFICATE

LOT# ROLLY  DATE
R8090803 1272 .09/10/98

PRODUCT: BENTOFIX NSL

1. FINISHED PRODUCT TYPE: BENTOFIX NSL
TENSILE (LB) ELONGATION (%)

BOL# 000085

DIMENSIONS: 15000 fx 155 ft
45.72m x 4.72m

MOISTURE

MASS(Ib/fi2) LENGTH CROSS LENGTH CROSS PERMEABILITY. K{em/s) CONTENT{(%)
1.015 134 277 70 32 <3E-9 10.2

2. TOPLAYER TYPE: NON WOVEN

LAYER # MASS(Ib/f2)

9808212058 0.053

3. BOTTOM LAYER TYPE: WOVEN

LAYER¥ MASS(Ib/ft2)
7439706 0.023

4.  BENTONITE TYPE: 30 MESH

. SHIPMENT# % MONTMORILLONITE SWELL INDEX (ml) MOISTURE CONTENT (%) MOISTURE ABSORBTION (%) MASS OF BENTONIT

455986 90 28 10.2

593 0.939 (th/fic
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APPENDIX C

Technical Revision No. 1, Summary of Discussion, November 16, 1998
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CASH MINE/ GoLD HiLL MILL
GoLp HILL, COLORADO

TAILINGS IMPOUNDMENT EXPANSION

TECHNICAL REVISION

A. EMBANKMENT STABILITY AND LINER FOUNDATION
Background

The original design for the expansion of the tailings impoundment at the Gold Hill Mill includes a
12-foot raise of the embankment, based on a modified upstream construction technique. The footprint of
the embankment raise extends approximately 40 feet out from the upstream face of the orj ginal embankment
onto the surface of the existing tailings. Approximately 20 to 25 feet of the existing tailings remain exposed
beyond the upstream toe of the embankment raise. A biaxial geogrid was installed on the surface of the
existing tailings, within the footprint of the embankment raise, prior to construction of the new embankment,
to facilitate placement of the initial fili layers, The geogrid was not specifically designed as a reinforcing
member in the embankment raise, although some reinforcement benefit is realized.

The stability of the raised embankment was analyzed as part of the design for the new facility. The
rotational failure potential of the upstream and downstream slopes of the facility was evaluated at various
stages of filling of the impoundment. The soil parameters used in the computer model analyses were based,
in part, on results of laboratory analyses of representative soil and tailings samples collected from the site
and, in part, on conservative estimates from published literature and previous experience with sirnilar
materials. All of the stability analyses indicated factors of safety greater than the minimum acceptable
values. The indicated governing condition was determined to be the post-construction condition, with
saturated tailings as the foundation for the embankment raise and no buttressing by newly placed tailings.
Minimum calculated factors of safety were 1.2 for static conditions and 1.14 for pseudo static (seismic)
conditions. Throughout the analyses, it was assumed that the existing tailings would be left in place.

It was subsequently proposed that a portion of the exposed saturated tailings upstream of the
embankment raise be removed to improve foundation conditions below the new liner system for the
expanded impoundment. Observation of the embankment raise following completion of construction has
revealed no evidence of distress that would indicate potential instability of the foundation. However,
initiation of mechanical removal of the exposed tailings and established vegetation in two areas of the
existing impoundment gave rise to concerns that such removal may compromise the stability of the
embankment through removal of the existing materials that are providing passive resistance against
movement of the foundation tailings under the embankment raise. Analysis of possible block failure
mechanisms in the embankment and foundation tailings was conducted using the soil property and soil/liner
interface friction values employed in the original stability analyses. This analysis of possible block failure
mechanisms indicated potential instability, even with the existing tailings left in place. The factors of safety
calculated through the analysis were in the range between 0.85 and 0.91.
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A proposal was made to leave the existing tailings in place, and to enhance the foundation conditions
for the new liner system over these tailings by extending the geogrid across the full surface area of the
tailings and placing a nominal layer of granular soil over the geogrid prior to installing the liner system. This
proposal was rejected by the Colorado Division of Minerals and Geology. The Division acknowledged the
validity of the concern regarding the stability of the embankment, but cited concerns regarding the long-term
integrity of the liner system on a foundation of unconsolidated tailings in support of their rejection of the
proposal. Accordingly, a compromise proposal was developed as follows:

. Surficial organic materials are to be removed,
. The majority of the existing tailings are to be left in place.
. The geogrid reinforcement layer is to be extended across the balance of the surface of the existing

tailings, secured to the previously placed geogrid mat near the upstream toe of the embankment
raise, but left unsecured at the other edge of the mat extension near the toe of the inferim berm.

. Settlement gauges are to be installed at representative locations on top of the geogrid mat extension.

. Surcharge fill (waste rock or other available material) is to be placed on the geogrid mat to preload
the tailings (At ITEC’s discretion, excess fill material may be placed in order to expedite
consolidation).

. Consolidation of the underlying tailings is to be monitored via the seftlement gauges.

. When the rate of settlement is observed to decrease si gnificantly, indicating achievernent of primary

consolidation of the tailings, the majority of the surcharge fill materia} may be removed, at ITEC’s
discretion, and a cushion layer of finer grained material placed over the fill, as necessary.

. The second phase of the bentonite geocomposite liner (GCL) and HDPE primary liner is to be
instalied to complete the liner system.

| bilite Analvcd

Based on the observation that there has been no distress of the embankment and underlying tailings
foundation following completion of the embankment construction, the values for material properties and
interface friction used in the previous stability analyses were reviewed. The block failure analyses were
rerun to back calculate appropriate realized values for the various parameters, given that the apparent factor
of safety is at least unity under current conditions. Figures 1a and 1b present graphical representations of
the existing post-construction scenario (static and pseudo static, respectively), which are considered to be
conservative. Table 1 presents the apparent minimum realized values for the various parameters.
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Table 1
Strength and Physical Property Values for Soil, Tailings and Geomembrane Interface
used in the Slope Stability Analysis

Bulk Saturated Friction
Seil Density Density Cohesion Angle
Unit Material {pcf) {pci) (psf) (degrees)
1 Tailings 94 100 40 20
2 Embankment 130 130 0 35
(proposed)
3 Embankment 123 130 0 30
(existing)
4 Overburden 125 130 0 32
5 Bedrock 138 138 0 37
6 Tailing/Geomembrane 100 100 30 17
Interface
7 Soil Buttress above 110 115 0 33
Tailings

The minimum apparent parameter values, determined through the reanalysis of the existing condition
at the site were then utilized in further stability analyses to assess the factor of safety against block failure
if the existing exposed tailings were to be removed., This procedure was also used to determine the thickness
of surcharge material that should be left in place over the existing tailings upstream of the embankment raise
to provide a minimum safety factor of 1.2 against failure under static loading conditions. Figures 2a, 2b, 3a
and 3b (static and pseudo static, respectively) present these scenarios graphically and Table 2 summarizes
the predicted factors of safety for the respective conditions. The results show that removal of the tailings
would result in instability of the embankment (F.S. = 0.81 for the static condition and 0.77 for the pseudo
static condition). The required surcharge thickness was determined to be approximately 1.5 ft. The stability
of the embankment will be further enhanced as tailings are placed in the new impoundment. The tailings
will be spiggoted from the new embankment so that the initial beach will be established immediately against
the upstream face of the embankment raise and the loading from the tailings will act to increase the ballast
on the existing underlying tailings upstream of the embankment raise. The impoundment will be maintained
such that the decant pond is toward the back of the impoundment, A revised design cross-section through
the impoundment is shown on Drawing 5461-C5.
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Table 2
Summary of Slope Stability Analyses Results

Safety Factor
XSTABL Pseudostatic
Figure file Parameters Static | (k,=0.02g)

Up stream analysis, Rankine block (tailings -
geomembrane interface), post construction of
1 PCRB20 | embankment raise, saturated tailings {phreatic surface 1.02 0.98
1 ft below exposed surface), static and psendo-static
ground motion.

Up stream analysis, Rankine block (tailings -
geomembrane interface), post construction of
2 UPXRBI1 | embankment raise, wedge of the tailings removed, 0.81 0.77
saturated tailings (phreatic surface 1 ft below exposed
surface), static and pseudo-static ground motjon.

Up stream analysis, Rankine block (tailings -
geomembrane interface), post construction of
embankment raise, 1.5 ft of soil butiress on top of
tajlings, saturated tails (phreatic surface 1 ft below
exposed surface), static and pseudo-static ground
moftion.

3 PCRB21L 1.20 1.15

B. LINER EXTENSION AND CONTINUITY

The original design of the liner system for the tailings impoundment expansion contemplated that
the trimmed upstream edge of the existing HDPE FML would be secured in an anchor trench excavated in
an interim berm lefi between the original pond and the excavation area of the expanded pond. The first phase
of the new liner system (GCL and FML) would then be secured in the same anchor trench, followed by the
second phase GCL component of the new liner system. Finally, the upstream edge of the second phase of
the new FML would be deployed such that it would overlap the anchor trench and this edge of the FML
would be welded to the previously installed first phase FML to produce a continuous new liner system
throughout the impoundment, During excavation of the expanded impoundment, bedrock was encountered
in the vicinity of the interim berm that precluded the effective construction of an appropriate anchor trench.

Proposed Liner System Desien Modification

The following alternate approach is proposed to secure and maintain the effective continuity of the
various components of the liner systems:
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Trim the upstream edge of the existing HDPE FML such that it terminates along the crest of the
interim berm.

Deploy the GCL component of the first phase of the new liner system such that it significantly
overlaps the trimmed free edge of the existing FML.

Deploy the FML component of the first phase of the new liner system such that it extends beyond
the end of the deployed GCL and weld the new EML to the underlying existing FML.,

Deploy the GCL component of the second phase of the new liner system such that it significantly
overlaps the weld securing the first phase FML to the previously existing FML and the first phase
GCL.

Place a bead of granular bentonite along the free ends of the second phase GCL panels to provide
an enhanced seal against moisture migrating under the GCL.

Deploy the FML component of the second phase of the new liner system such that it overlaps the

free end of the second phase GCL component and weld the second phase FML to the first phase
FML.

All FML seams are to be tested both non-destructively and destructively, in accordance with approved
protocols, to ensure the integrity and strength of the welds. A typical cross-section of the proposed liner
system design modification at the interim berm is shown on Detail 4, Drawing 5461-C5.
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CasH MINE/ GoLp HILL MILL
GoLD HiLL, COLORADO

TAILINGS IMPOUNDMENT EXPANSION

AMENDMENT TO TECHNICAL REVISION
DATED 10/09/98

The Technical Revision (TR) submitted to the Colorade Division of Minerals and Geology (DMG)
on October 9, 1998 presented, in part, a proposal to install a layer of ballast material on the remaining
exposed tailings in the original tailings impoundment at the Gold Hill Mill site. The effects of this ballast
material will be to preconsolidate those tailings, prior to placement of the lner system for the expanded
impoundment facility, and to enhance the stability of the embankment raise constructed partly on the
adjacent portion of the originally impounded tailings. The proposal presented in that TR was based on the
outcome of field discussions and follow-up telephone conversations between representatives of the DMG
and the operator’s consultant, as well as the DMG inspection report of October 7, 1998.

Subsequent to preparation and submittal of that TR, additional data has been obtained regarding the
depths of tailings at various locations along the approximate centerline of the remainin £ exposed portion of
the original tailings impoundment. The tailings depths range from less than one foot to a maximum of
approximately 4.5 feet. A plot of the approximate locations of the soundings and the corresponding depths
of tailings is attached. There is a significant area in the central portion of the exposed tailings empoundment
where the depth of tailings is approximately one foot or less. This area of shallow depths is consistent with
the alignment of an underlying bedrock ridge that was encountered during excavation of the western portion
of the expanded impoundment and the intermediate berm. Another area at the north end of the impoundment
reflects a shallowing of the tailings towards the lateral boundary of the original basin. The data regarding
depths of the exposed tailings is consistent with the depth trend identified during earlier limited soundings
along the upstream toe of the new embankment raise. The data from these soundings are also shown on the
attached plot.

In light of the newly obtained data, it is suggested that it would be neither necessary nor appropriate
to universally apply the consolidation and stability enhancing measures proposed in the TR over the full area
of the exposed tailings. The block failure analysis conducted in support of the TR, and described therein,
conservatively evaluated conditions for the maximum cross-section through the impoundment. Similarly,
the estimate of possible consolidation and surface settlement in the remaining area of exposed tailings was
based on the maximum cross-section with tailings depths under the embankment raise taken to be as much
as ten feet. The new data indicates that these analyses were overly conservative.

Accordingly, it is proposed that the tailings consolidation and stability enhancing actions described
in the TR be refined as follows:

. Remove surficial organic materials from the tailings (now completed).
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. Extend the geogrid reinforcement layer over the full surface area of the exposed tailings, as

proposed.
. Install settlement gauges at representative locations on top of the geogrid layer.,
. Place a ballast layer of waste rock (selected oversized material screened from the stock being

prepared for mill feed) over the full width of the exposed tailings in the two areas where the
indicated tailings depths exceed one foot, As previously proposed, the final thickness of the ballast
layer will be at least 18 inches, but the operator may initially place the material to a thickness greater
than 18 inches in order to expedite consolidation.

. Place no ballast material in areas where the indicated tailings depth is less than one foot.

. Monitor the consolidation of the surcharged tailings, through regular surveys of the settlement
gauges.

. When the rate of settlement is observed to decrease si gnificantly, remove or redistribute any excess

waste rock ballast, and place a cushion layer of finer grained material {minimum 4-inch thickness),
as a base for the liner system.

. Install the second phase of the liner system for the expanded impoundment.

The actions proposed herein will effectively consolidate, in a timely manner, those portions of the
remaining exposed tailings where surface settlement subsequent to installation of the liner system might
compromise the integrity of the liner. The waste rock material will also provide appropriate ballast to
adequately increase the factor of safety against block failure of the foundation materials supporting the
embankment raise during the immediate “post-construction” period, prior to buttressing of the embankment
by newly placed tailings.
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TAILINGS STORAGE FACILITY
EMBANKMENT STABILITY ANALYSIS

The tailings facility at the Gold Hill Mill was expanded in 1998 under the supervision of the
Colorado Division of Reclamation, Mining, and Safety. As part of the Designated Mining
Operation conversion, CDRMS has asked for a re-evaluation of the stability of the embankment
of the tailings storage facility. The analysis detailed here addresses this request.

1. Site Specific Data

The tailings storage facility was expanded in 1998 by ITEC. The construction of the expansion
consisted of installation of a new liner atop of a taller embankment to increase the total storage
capacity. An overall diagram of the expansion is shown in Figure 2. Material properties for all
components of the construction were documented in the as-built from McCulley, Frick, and
Gilman, Inc. (Figure 1). The material properties were determined by assuming the pre-1998
embankment was stable at unity (FOS = 1.0) and determining the material properties that would
generate that FOS for the pre-1998 embankment. This method of determining the material
properties is very conservative; the pre-1998 embankment likely had a stability FOS > 1.0. The
material properties determined by McCulley have been used in this contemporary analysis,
carrying forward both the conservative and site specific nature of the material properties.

The geometry of the embankment in the Lewicki analysis is the same geometry as the McCulley
analysis. McCulley figures from their report have been rebuilt in GALENA software to model the
embankment stability conditions. See McCulley Figures 1a — 3b in their report for reference.

The Tailings/Geomembrane Interface material is used in a thin layer over the model where the
liner was installed, include in the anchor trench in the embankment. As it is a very thin material
layer it is not easily visible on the GALENA software output figures.

Gold Hill Mill
August 2023 1 Lewicki & Associates



used in the Slope Stability Analysis

Strength and Physical Property Values for Soil, Tailings and Geomembrane Interface

Bulk Saturated Friction
Seil Density Density Cohesion Angle
Unit Material ¢ c s egree
(pef) (pef) (s | (degrees)
1 Tailings 94 100 40 20
2 Embankment 130 130 0 35
(proposed) |
3 Embankment 123 130 0 30
(existing)
- Overburden 125 130 0 32
5 Bedrock 138 138 0 37
6 Tailing/Geomembrane 100 100 30 17
Interface
7 Soil Buttress above 110 115 0 33
Tailings
Figure 1. Material Properties
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Figure 2. Tailings Expansion Diagram.
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2. Analyses Conducted

There are two slope conditions that could potentially affect the stability of the embankment: the
inslope and the out slope. Inslope failure must be analyzed for to determine if a failure condition
would lead to the embankment being reduced in width in a manner that threatens the liner
installation (: i.e., does the minimum Factor of Safety failure condition reach the anchor trench of
the liner?) or overall embankment width (i.e., does the minimum FOS failure condition reach the
mid-point of the embankment?). Outslope failure must be analyzed to determine if a failure
condition would lead to the embankment being reduced in width to a manner that threatens the
liner installation or the overall bank presence.

During the last expansion of the Tailings Storage Facility, the design engineers (McCulley)
evaluated the slope stability of the embankment in-slope in various scenarios. The results of this
analysis determined that the tailings within the TSF were providing a buttressing benefit to the
existing and raised embankment and that a proposed removal of these tailings could lead to an
unacceptably low embankment inslope stability condition (FOS = 0.81). Therefore, the design
engineers and CDRMS agreed to placement of surcharge material against the inslope toe in
order to enhance the buttress effect of the existing tailings. This revised plan was analyzed and
suitable factors of safety were determined (FOS = 1.20). Table 2 in the 1998 slope stability
analysis summarized the factors of safety in the various scenarios:

Gold Hill Mill
August 2023 3 Lewicki & Associates



Table 2
Summary of Slope Stability Analyses Results

'I Safety Factor
‘ XSTABL Pscudostatic
Figure file Parameters Static | (k,=0.02¢)

Up stream analysis, Rankine black (tailings -
geomembrane interface), post construction of
1 PCRB20 | embankment raise, saturated tailings (plreatic surface 1.02 0.98 I

1 ft below exposed surface), static and pseudo-static
ground motion.

Up stream analysis, Rankine block (tailings -
geomembrane interface), post construction of
2 UPXRE! | embankment raise, wedge of the tailings removed, (.81 0.77
safurated tailings (phreatic surface 1 ft below exposed
surface), static and pseudo-static ground motion.

Up stream analysis, Rankine block (tailings -~
geomembrane interface), post construction of
3 PCRE2IL erfl‘?ammcm'raisc, 1.5 ft of soil burirees on top of {20
tailings, saturated tails (phreatic surface 1 ft below ’ 115

exposed surface), static and pseudo-static ground
motion.

The net result of the analysis conducted shows the embankment stability increases (0.81 to
1.20) with additional material placed against the inslope of the embankment (Figures 1-3).

Tailings material has continued to be placed within the TSF since the embankment raising in
1998.

2.1. Inslope

Lewicki & Associates does not have access to the original software model used in the 1998
analysis. Therefore, a GALENA-software model has been built to re-create the original analysis
geometry. Using the material properties determined in 1998, a Bishop’s method of slices slope
stability analysis was run on the re-created 1998 stable condition: material placed against the
toe of the embankment inslope, which had a factor of safety of 1.20. The GALENA model
reported a FOS = 1.3, similar to the McCulley model of 1.2. The recreated McCulley model can
then be used as the basis of evaluating slope stability in more modern conditions.

Using recreated McCulley model as a starting point, additional analyses were conducted with
the tailings becoming deeper and deeper. These follow-up analyses showed close to a factor of
safety of 1.2 for the embankment inslope, similar to the McCulley model.

Gold Hill Mill
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In total three model scenarios of the inslope were analyzed under non-seismic and seismic
conditions.

1. Tailings storage facility in the same condition as the 1998 stable model (~10-ft from top
of embankment to top of tailings/fill)
Tailings storage facility filled to a lower level of five feet below the maximum level.

Tailings storage facility filled to the maximum level (two feet of freeboard).

The first scenario is the re-creation of the 1998 stable model with minimum tailings fill along the
inslope toe. The second scenario represents operating, or active state, with additional room
remaining for more tailings but not as much as in 1998. The third scenario represents the
tailings storage facility in its end state filled with tailings to the minimum required freeboard
depth. In McCulley’s original embankment stability analysis, the presence of tailings as a
buttress at the inside toe of the embankment was determined to be a key part of the stability of
the embankment inslope. The embankment continuing to be stable in the same manner as
additional tailings are added is to be expected. The lowest two inslope FOSs both show “sliver”
failures: very thin failures that only occur because the depth of material resisting movement is
very shallow (<0.1-ft). The inslope of the embankment is covered with liner material which
restrains material in the embankment; sliver failures will not move beneath the liner.

To evaluate more potentially impactful inslope failure scenarios, the GALENA model iterations
were reviewed to find the FOS > 1.30 (seismic FOS > 1.15) failure circle. FOS = 1.30 is the
CDRMS standard for slope stability of critical structures with site specific materials properties. It
should be noted that the 1998 embankment raise was determined to be acceptable by CDRMS
under the slope stability standards at the time (FOS >1.20). The FOS > 1.30 failure circle were
identified for each tailings depth scenario. Table 1 shows these failure circles (yellow or red
arcs) within the emabnkment inslope for each tailings depth scenario. Based on the results of
the Bishop’s Method of Slices analyses conducted for the inslope scenarios show no failure
scenario that threatens the embankment integrity or the liner installation. All scenarios can be
considered satisfactorily stable.

Gold Hill Mill
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Table 1. Location of Failure Circles within Embankment Inslope (in box)

10-ft below top of
embankment (McCulley
rebuilt)

FOS=1.3

Seismic FOS > 1.15 (orange
arcs)

5-ft below top of

FOS > 1.3 (yellow arcs)

embankment Anchor trench can be seen
l,-gilﬁ with green lines and black
_,1//! gradient bottom.
N ERV \ |
D . ... ] l
- —
Seismic FOS > 1.15 (orange
arcs)
1 . l
i
. Pt
Gold Hill Mill

August 2023

Lewicki & Associates




2-ft below top of FOS < 1.30 (Yellow arcs)

embankment .
: ] Anchor trench outside of

figure to the right. This

figure is zoomed in more
due to the small size of

failure arcs.

Seismic FOS > 1.15 (orange

arcs)

2.2. Outslope

Given that the embankment inslope has shown to be consistently stable, the only other risk of
slope stability is the outslope. An outslope model was assembled in GALENA as well, and
showed a FOS = 1.39 (seismic = 1.20). Only the scenario of greatest tailings depth was
evaluated for outslope stability; tailings depth does not provide any buttress benefit to the
outslope. The outslope failure circles show no risk to the embankment width or the liner anchor
trench. Therefore the outslope can be considered stable.

A list of the Factors of Safety for different scenarios modelled in GALENA are listed in Table 1.
GALENA output figures and data log are located in Attachment 1.
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Table 2. Factors of Safety for Slope Stability

GALENA Lowest Depth from top of Condition
Analysis Factor of embankment to top of
Safety tailings (ft)
1 1.26 | 2 Static model, inslope of embankment
2 1.12 | 2 Seismic model, iterated from static minimum FoS
3 1.19 | 5 Static model, inslope of embankment
4 1.04 | 5 Seismic model, iterated from static minimum FoS
5 1.30 | 10 Static model, inslope of embankment
6 1.09 | 10 Seismic model, iterated from static minimum FoS
7 1.39 | 2 Static model, outslope of embankment
8 1.20 | 2 Seismic mode], iterated from static minimum FoS
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3. Conclusion

Colorado Division of Reclamation, Mining, and Safety requirements for typical slope stability
analysis are outline in a 2018 memo". Non-critical structures are expected to have a minimum
factor of safety of 1.25 (seismic > 1.1) with strength data from onsite testing. Critical structures
are expected to have a minimum factor of safety of 1.3 (seismic > 1.15). The structure in
question at the Gold Hill Mill is the tailings embankment as its failure could lead to a discharge
or tailings downhill towards Gold Run Road. Gold Run Road is roughly 2500-ft downhill of the
TSF embankment. Potential failure of the embankment exists in two scenarios: inslope failure
that leads to compromising of the embankment from within the TSF or outslope failure that
causes embankment failure.

3.1. Inslope Failure

Inslope failure was evaluated by McCulley in 1998, with follow up analysis in this report. The
inslope of the TSF embankment was shown to have a factor of safety of 1.20 to 1.30 depending
on the scenario within the GALENA model. The highest factor of safety was in the GALENA
model of the McCulley stable scenario. The lowest factor of safety was in the same base model,
but with more tailings in place. No inslope model scenario shows a minimum FOS arc that
reaches the midpoint of the embankment or the liner trench.

The danger of inslope failure within the TSF is very limited with the current presence of tailings
within the TSF. This can be seen with the very limited failure arc for each analysis. Furthermore,
all of the embankment material that could fail on the inslope is located below the plastic liner
which is sandwiched against the existing tailings. This greatly limits the potential damage to the
embankment of any inslope failure and the risk to downstream structures and human life in the
event of any inslope failure shown in the models.

3.2. Outslope Failure

Outslope failure was not evaluated by McCulley in 1998. The GALENA model in this report
does. The outslope was modelled based on the design criteria in the McCulley analysis. The
lowest factor of safety for the outslope was 1.39 (seismic = 1.20). Failure of the outslope would
lead to potential failure of the embankment, making it the appropriate slope stability to analyze
and compare to CDRMS standards.

The outslope minimum factor of safety is above the CDRMS standards (FOS = 1.3, seismic =
1.15) for Critical Structures with site specific data. The outslope analysis passes both of these
standards.

' Based on Factors of Safety for Slope Stability/Geotechnical Analyses Associated with Mining
Operations from CDRMS, dated May 16, 2018.
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The slope stability analysis in this permit has been prepared according to appropriate
engineering standards and practices.

Ben Langenfeld, P.E.
P.E.# 0047151
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GALENA 7.1 Analysis Results Version: 7.10.1.04 Licensee: Greg
Lewicki and Associates

Project: GHM - Tailings Storage Facility
File: E:\Work\GLA Dropbox\Ben Langenfeld\Colorado Milling Company\Tailings
Pond-...\GHM-Tailings Storage Facility COMBINED.gmf

Processed: 01 Aug 2023 17:48:59

DATA: Analysis 1 - 2023 Embankment Stability - 2FT Below Top of Embankment

Material Properties (7 materials)
Material: 1 (Mohr-Coulomb Isotropic) - Tailings
Cohesion Phi  UnitWeight Ru
40.00 20.0 94.00 Auto
Material: 2 (Mohr-Coulomb Isotropic) - Embankment (Proposed)
Cohesion Phi  UnitWeight Ru
0.00 35.0 130.00 Auto
Material: 3 (Mohr-Coulomb Isotropic) - Embankment (Existing)
Cohesion Phi  UnitWeight Ru
0.00 30.0 123.00 Auto
Material: 4 (Mohr-Coulomb Isotropic) - Soil Buttress
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto
Material: 5 (Mohr-Coulomb Isotropic) - Bedrock
Cohesion Phi  UnitWeight Ru
0.00 37.0 138.00 Auto
Material: 6 (Mohr-Coulomb Isotropic) - Tailings/Geomembrane Interface
Cohesion Phi  UnitWeight Ru
30.00 17.0 100.00 Auto
Material: 7 (Mohr-Coulomb Isotropic) - Soil Buttress above Tailings
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto

Water Properties
Unit weight of water: 62.400 Unit weight of water/medium above ground:
0.000

Material Profiles (7 profiles)
Profile: 1 (2 points) Material beneath: 5 - Bedrock
90.00 411.00 305.00 390.00
Profile: 2 (4 points) Material beneath: 3 - Embankment (Existing)
230.80 396.60 251.00 407.00 262.00 407 .00



305.00 393.00
Profile: 3 (4 points) Material beneath: 4 - Soil Buttress

155.00 405.00 168.00 412.00 175.00 412.00
190.00 400.00
Profile: 4 (2 points) Material beneath: 1 - Tailings

182.00 406.00 249.10 406.00
Profile: 5 (11 points) Material beneath: 6 - Tailings/Geomembrane Interface

90.00 411.00 155.00 405.00 168.00 412.00
175.00 412.00 182.00 406 .00

215.00 406.00 240.00 420.10 244 .00 420.10
244 .10 417 .00 246.90 417 .00

247 .00 420.00
Profile: 6 (4 points) Material beneath: 2 - Embankment (Proposed)

215.00 406.00 240.00 420.00 248 .00 420.00
305.00 393.00
Profile: 7 (2 points) Material beneath: 1 - Tailings

90.00 418.00 237.30 418.00

Slope Surface (5 points)

90.00 418.00 236.50 418.00 240.10 420.00
248.00 420.00 305.00 393.00

Piezometric Surfaces (1 surface)

Surface within profile: 7 (2 points) - Tailings
89.90 417 .00 237.50 417.00

Failure Surface

Initial circular surface for critical search defined by: XL,XR,R

Intersects: XL: 236.50 YL: 418.00 XR: 240.70 YR:
420.00
Centre: XC: 231.58 YC: 433.75 Radius: R:
16.50

Variable Restraints

Parameter descriptor: XL XR R
Range of variation: 3.00 2.00 10.00
Trial positions within range: 5 5 10

RESULTS: Analysis 1 - 2023 Embankment Stability - 2FT Below Top of Embankment

Bishop Simplified Method of Analysis - Circular Failure Surface

Critical Failure Surface Search using Multiple Circle Generation Techniques



Factor of Safety for initial failure surface approximation: 1.421

There were: 151 successful analyses from a total of 251 trial surfaces
100 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 1.26

Results Summary - Lowest 99 Factor of Safety circles

Circle X-Left Y-Left X-Right Y-Right X-Centre Y-Centre
Radius FoS
1 238.00 418.83 239.70 419.78 228.42 438.08
21.50 1.261 <-- Critical Surface
2 238.00 418.83 239.70 419.78 228.96 437.11
20.39 1.262
3 238.00 418.83 239.70 419.78 229.50 436.14
19.28 1.262
4 238.00 418.83 239.70 419.78 230.04 435.16
18.17 1.262
5 238.00 418.83 239.70 419.78 230.58 434.19
17.06 1.262
6 238.00 418.83 239.70 419.78 231.12 433.22
15.94 1.263
7 237.25 418.42 239.70 419.78 228.06 437.85
21.50 1.263
8 238.00 418.83 239.70 419.78 231.66 432.24
14.83 1.263
9 237.25 418.42 239.70 419.78 228.60 436.88
20.39 1.263
10 238.00 418.83 239.70 419.78 232.20 431.27
13.72 1.263
11 237.25 418.42 239.70 419.78 229.14 435.90
19.28 1.264
12 237.25 418.42 239.70 419.78 229.68 434.93
18.17 1.264
13 238.00 418.83 239.70 419.78 232.74 430.30
12.61 1.264
14 237.25 418.42 239.70 419.78 230.22 433.96
17.06 1.265
15 238.00 418.83 239.70 419.78 233.29 429.32
11.50 1.265
16 236.50 418.00 239.70 419.78 227.70 437.62
21.50 1.265
17 237.25 418.42 239.70 419.78 230.76 432.98
15.94 1.265
18 236.50 418.00 239.70 419.78 228.24 436.64
20.39 1.265

19 237.25 418.42 239.70 419.78 231.30 432.01
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18.17 1.594
95 236.50 418.00 241.20 420.00 233.13 432.45
14.83 1.594
96 236.50 418.00 241.20 420.00 231.37 436.58
19.28 1.595
97 236.50 418.00 241.20 420.00 233.57 431.41
13.72 1.595
98 236.50 418.00 241.20 420.00 230.93 437.61
20.39 1.595
99 236.50 418.00 241.20 420.00 230.49 438.64
21.50 1.596
Critical Failure Surface (circle 1)
Intersects: XL: 238.00 YL: 418.83 XR: 239.70 YR:
419.78
Centre: XC: 228.42 YC: 438.08 Radius: R:
21.50
Generated failure surface: (20 points)
238.00 418.83 238.09 418.88 238.18 418.93
238.27 418.97 238.36 419.02
238.46 419.07 238.55 419.11 238.64 419.16
238.73 419.21 238.82 419.26
238.91 419.31 238.99 419.36 239.08 419.41
239.17 419.46 239.26 419.51
239.35 419.57 239.44 419.62 239.53 419.67
239.61 419.72 239.70 419.78
Slice Geometry and Properties - Critical Failure Surface (circle 1, 38 slices)
Slice X-S  mmmmmmmmmmmmmmo o Base ---------------------
PoreWater Normal Test
X-Left Area Angle Width Length Matl Cohesion Phi
Weight Force Stress Factor
1 238.00 0.00 26.6 0.05 0.05 2 0.00 35.0
0.01 0.00 0.13 0.88
2 238.05 0.00 26.6 0.05 0.05 2 0.00 35.0
0.02 0.00 0.38 0.88
3 238.09 0.00 26.9 0.05 0.05 2 0.00 35.0
0.04 0.00 0.62 0.87
4 238.14 0.00 26.9 0.05 0.05 2 0.00 35.0
0.05 0.00 0.85 0.87
5 238.18 0.00 27.2 0.05 0.05 2 0.00 35.0
0.06 0.00 1.06 0.87
6 238.23 0.00 27.1 0.05 0.05 2 0.00 35.0
0.07 0.00 1.25 0.87
7 238.27 0.00 27.4 0.05 0.05 2 0.00 35.0
0.08 0.00 1.43 0.87
8 238.32 0.00 27.4 0.05 0.05 2 0.00 35.0
0.09 0.00 1.60 0.87
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34 239.48 0.00 31.0 0.04 0.05 2 0.00 35.0

0.06 0.00 1.02 0.87
35 239.53 0.00 31.2 0.04 0.05 2 0.00 35.0
0.05 0.00 0.81 0.87
36 239.57 0.00 31.2 0.04 0.05 2 0.00 35.0
0.03 0.00 0.60 0.87
37 239.61 0.00 31.5 0.04 0.05 2 0.00 35.0
0.02 0.00 0.36 0.88
38 239.66 0.00 31.5 0.04 0.05 2 0.00 35.0
0.01 0.00 0.12 0.88
X-S Area: 0.03 Path Length: 1.95 X-S Weight:
3.70

DATA: Analysis 2 - 2023 Embankment Stability - 2FT Below Top of Embankment -
Seismic

Material Properties (7 materials)
Material: 1 (Mohr-Coulomb Isotropic) - Tailings
Cohesion Phi  UnitWeight Ru
40.00 20.0 94.00 Auto
Material: 2 (Mohr-Coulomb Isotropic) - Embankment (Proposed)
Cohesion Phi  UnitWeight Ru
0.00 35.0 130.00 Auto
Material: 3 (Mohr-Coulomb Isotropic) - Embankment (Existing)
Cohesion Phi  UnitWeight Ru
0.00 30.0 123.00 Auto
Material: 4 (Mohr-Coulomb Isotropic) - Soil Buttress
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto
Material: 5 (Mohr-Coulomb Isotropic) - Bedrock
Cohesion Phi  UnitWeight Ru
0.00 37.0 138.00 Auto
Material: 6 (Mohr-Coulomb Isotropic) - Tailings/Geomembrane Interface
Cohesion Phi  UnitWeight Ru
30.00 17.0 100.00 Auto
Material: 7 (Mohr-Coulomb Isotropic) - Soil Buttress above Tailings
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto

Water Properties

Unit weight of water: 62.400 Unit weight of water/medium above ground:
0.000



Material Profiles (7 profiles)

Profile:
90.
Profile:
230.
305.00
Profile:
155.
190.00
Profile:
182.
Profile:
90.
175.00
215
244.10
247.
Profile:
215.00
305.00
Profile:
90.00

.00

00

Slope Surface (5 points)

6

7

(2 points)
411.00

(4 points)
396.60

393.00

(4 points)
405.00

400.00

(2 points)
406.00

(11 points)
411.00

412.00
406.00

417 .00
420.00

(4 points)
406.00

393.00

(2 points)
418.00

90.00
248.00

418.00
420.00

Material beneath:
305.00
Material beneath:
251.00

Material beneath:
168.00

Material beneath:
249.10

Material beneath:

155.00
182.00

240.00
246.90

Material beneath:

Piezometric Surfaces (1 surface)

Surface within profile:

89.90

417 .00

406.

417.

5 - Bedrock
390.00
3 - Embankment (Existing)
407.00 262.00
4 - Soil Buttress
412.00 175.00
1 - Tailings
406.00
6 - Tailings/Geomembrane
405.00 168.00
00
420.10 244.00
00

2 - Embankment (Proposed)

Failure Surface (Critical, from previous analysis)

Intersects:

419.78

Centre:

21.50

XL:

XC:

Earthquake Force

Pseudo-static earthquake (seismic) coefficient:

Variable Restraints

Parameter descriptor:

407 .00

412.00

Interface
412.00

420.10

240.00 420.00 248.00 420.00
Material beneath: 1 - Tailings
237.30 418.00
236.50 418.00 240.10 420.00
305.00 393.00
7 (2 points) - Tailings
237.50 417.00
Initial circular surface for critical search defined by: XL,XR,R
238.00 YL: 418.83 XR: 239.70 YR:
228.42 YC: 438.08 Radius: R:
0.050
XL XR R
3.00 2.00 10.00

Range of variation:



Trial positions within range: 5 5 10

RESULTS: Analysis 2 - 2023 Embankment Stability - 2FT Below Top of Embankment -
Seismic

Bishop Simplified Method of Analysis - Circular Failure Surface
Critical Failure Surface Search using Multiple Circle Generation Techniques

Factor of Safety for initial failure surface approximation: 1.125

There were: 156 successful analyses from a total of 251 trial surfaces
95 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 1.12

Results Summary - Lowest 99 Factor of Safety circles

Circle X-Left Y-Left X-Right Y-Right X-Centre Y-Centre
Radius FoS
1 238.00 418.83 239.70 419.78 225.99 442 .46
26.50 1.124 <-- Critical Surface
2 238.00 418.83 239.70 419.78 226.53 441.48
25.39 1.124
3 238.00 418.83 239.70 419.78 227.07 440.51
24.28 1.125
4 238.00 418.83 239.70 419.78 227.61 439.54
23.17 1.125
5 237.25 418.42 239.20 419.50 225.37 442.10
26.50 1.125
6 237.25 418.42 239.20 419.50 225.91 441.13
25.39 1.125
7 238.00 418.83 239.70 419.78 228.15 438.57
22.06 1.125
8 237.25 418.42 238.70 419.22 228.89 435.17
18.72 1.125
9 238.00 418.83 239.70 419.78 228.42 438.08
21.50 1.125
10 237.25 418.42 239.20 419.50 226.45 440.16
24.28 1.125
11 238.00 418.83 239.70 419.78 228.69 437.59
20.94 1.125
12 237.25 418.42 238.70 419.22 229.43 434.20
17.61 1.125
13 236.50 418.00 238.70 419.22 224.74 441.75

26.50 1.125
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22.06
70
20.94
71
19.83
72
18.72
73
17.61
74
16.50
75
23.17
76
22.06
77
20.94
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24.28
79
25.39
80
19.83
81
26.50
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18.72
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17.61
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16.50
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19.83
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1.138
236.50
1.138
236.50
1.139
236.50
1.139
236.50
1.139
236.50
1.140
236.50
1.140
236.50
1.141
236.50
1.142
236.50
1.143
237.25
1.143
237.25
1.143
237.25
1.143
237.25
1.143
237.25
1.143
237.25
1.143
237.25
1.143
237.25
1.143
237.25
1.144
237.25
1.144
238.00
1.153
238.00
1.153
238.00
1.153
238.00
1.153

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

418.

00

00

00

00

00

00

00

00

00

00

00

42

42

42

42

42

42

42

42

42

42

83

83

83

83

239.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

240.

70

20
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85
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89 238.00 418.83 240.20 420.00 229.30 437.89

20.94 1.154

90 238.00 418.83 240.20 420.00 228.78 438.87
22.06 1.154

91 238.00 418.83 240.20 420.00 228.26 439.85
23.17 1.154

92 238.00 418.83 240.20 420.00 227.74 440.84
24.28 1.155

93 238.00 418.83 240.20 420.00 227.22 441.82
25.39 1.155

94 238.00 418.83 240.20 420.00 226.70 442 .80
26.50 1.155

95 238.75 419.25 240.20 420.00 231.90 434.26
16.50 1.179

96 238.75 419.25 240.20 420.00 231.39 435,25
17.61 1.180

97 238.75 419.25 240.20 420.00 230.88 436.24
18.72 1.181

98 238.75 419.25 240.20 420.00 230.37 437.23
19.83 1.182

99 238.75 419.25 240.20 420.00 229.86 438.21
20.94 1.182

Critical Failure Surface (circle 1)

Intersects: XL: 238.00 YL: 418.83 XR: 239.70 YR:
419.78

Centre: XC: 225.99 YC: 442 .46 Radius: R:
26.50
Generated failure surface: (20 points)

238.00 418.83 238.09 418.88 238.18 418.93
238.27 418.97 238.36 419.02

238.45 419.07 238.54 419.12 238.63 419.17
238.72 419.22 238.81 419.27

238.90 419.31 238.99 419.36 239.08 419.42
239.17 419.47 239.26 419.52

239.35 419.57 239.44 419.62 239.52 419.67
239.61 419.72 239.70 419.78

Slice Geometry and Properties - Critical Failure Surface (circle 1, 38 slices)

Slice X=S = e Base ---------------------
PorelWater Normal Test
X-Left Area Angle Width Length Matl Cohesion Phi
Weight Force Stress Factor
1 238.00 0.00 27.1 0.05 0.05 2 0.00 35.0
0.01 0.00 0.10 0.85
2 238.05 0.00 27.1 0.05 0.05 2 0.00 35.0
0.02 0.00 0.30 0.85

3 238.09 0.00 27.3 0.05 0.05 2 0.00 35.0
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0.09 0.00

29 239.26
0.09 0.00
30 239.30
0.08 0.00
31 239.35
0.07 0.00
32 239.39
0.07 0.00
33 239.44
0.06 0.00
34 239.48
0.05 0.00
35 239.52
0.04 0.00
36 239.57
0.03 0.00
37 239.61
0.02 0.00
38 239.66
0.01 0.00

X-S Area
3.00

1.56 0.85

0.00 30.2 0.04 0.05 2 0.00 35.
1.46 0.85

0.00 30.1 0.04 0.05 2 0.00 35.
1.35 0.85

0.00 30.4 0.04 0.05 2 0.00 35.
1.23 0.85

0.00 30.4 0.04 0.05 2 0.00 35.
1.10 0.85

0.00 30.6 0.04 0.05 2 0.00 35.
0.96 0.85

0.00 30.6 0.04 0.05 2 0.00 35.
0.81 0.85

0.00 30.8 0.04 0.05 2 0.00 35.
0.64 0.85

0.00 30.8 0.04 0.05 2 0.00 35.
0.47 0.85

0.00 31.0 0.04 0.05 2 0.00 35.
0.29 0.85

0.00 31.1 0.04 0.05 2 0.00 35.
0.10 0.85

0.02 Path Length: 1.95 X-S Weight:

DATA: Analysis 3 - 2023 Embankment Stability - 5FT Below Embankment Top

Material Properties (7 materials)

Material: 1 (Mohr-Coulomb Isotropic)

Cohesion Phi
40.00 20.0

UnitWeight
94.00

Ru
Aut

(o)

Material: 2 (Mohr-Coulomb Isotropic)

Cohesion Phi
0.00 35.0

UnitWeight
130.00

Ru
Aut

(0]

Material: 3 (Mohr-Coulomb Isotropic)

Cohesion Phi
0.00 30.0

UnitWeight
123.00

Ru
Aut

(o)

Material: 4 (Mohr-Coulomb Isotropic)

Cohesion Phi
0.00 33.0

UnitWeight
110.00

Ru
Aut

(0]

Material: 5 (Mohr-Coulomb Isotropic)

Cohesion Phi
0.00 37.0

UnitWeight
138.00

Ru
Aut

(o)

Material: 6 (Mohr-Coulomb Isotropic)

Cohesion Phi

UnitWeight

Ru

Tailings

Embankment (Proposed)

Embankment (Existing)

Soil Buttress

Bedrock

Tailings/Geomembrane Interface



30.00 17.0 100.00 Auto
Material: 7 (Mohr-Coulomb Isotropic) - Soil Buttress above Tailings
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto

Water Properties

Unit weight of water: 62.400 Unit weight of water/medium above ground:
0.000

Material Profiles (7 profiles)

Profile: 1 (2 points) Material beneath: 5 - Bedrock

90.00 411.00 305.00 390.00
Profile: 2 (4 points) Material beneath: 3 - Embankment (Existing)

230.80 396.60 251.00 407.00 262.00 407 .00
305.00 393.00
Profile: 3 (4 points) Material beneath: 4 - Soil Buttress

155.00 405.00 168.00 412.00 175.00 412.00
190.00 400.00
Profile: 4 (2 points) Material beneath: 1 - Tailings

182.00 406.00 249.10 406.00
Profile: 5 (11 points) Material beneath: 6 - Tailings/Geomembrane Interface

90.00 411.00 155.00 405.00 168.00 412.00
175.00 412.00 182.00 406 .00

215.00 406.00 240.00 420.10 244 .00 420.10
244 .10 417 .00 246.90 417 .00

247 .00 420.00
Profile: 6 (4 points) Material beneath: 2 - Embankment (Proposed)

214.50 406.00 240.00 420.00 248 .00 420.00
305.00 393.00
Profile: 7 (2 points) Material beneath: 1 - Tailings

89.80 415.00 232.60 415.00

Slope Surface (5 points)
90.00 415.00 231.50 415.00 240.10 419.90
248.00 419.90 305.00 393.00

Piezometric Surfaces (1 surface)
Surface within profile: 7 (2 points) - Tailings
89.80 413.00 232.60 413.00

Failure Surface
Initial circular surface for critical search defined by: XL,XR,R
Intersects: XL: 231.60 YL: 415.06 XR: 239.60 YR:
419.62
Centre: XC: 228.53 YC: 429.74 Radius: R:



15.00

Variable Restraints

Parameter descriptor: XL XR R
Range of variation: 5.50 7.50 2.70
Trial positions within range: 10 10 10

RESULTS: Analysis 3 - 2023 Embankment Stability - 5FT Below Embankment Top
Bishop Simplified Method of Analysis - Circular Failure Surface
Critical Failure Surface Search using Multiple Circle Generation Techniques

Factor of Safety for initial failure surface approximation: 1.434

There were: 606 successful analyses from a total of 1001 trial surfaces
395 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 1.23

Results Summary - Lowest 99 Factor of Safety circles

Circle X-Left Y-Left X-Right Y-Right X-Centre Y-Cent
Radius FoS
1 234.35 416.62 235.85 417.48 227.02 431.
16.35 1.231 <-- Critical Surface
2 234.35 416.62 235.85 417.48 227.17 430.
16.05 1.231
3 234.35 416.62 235.85 417.48 227.31 430.
15.75 1.231
4 234.35 416.62 235.85 417.48 227.46 430.
15.45 1.231
5 234.35 416.62 235.85 417.48 227.61 430.
15.15 1.231
6 234.35 416.62 235.85 417.48 227.76 429.
14.85 1.231
7 234.35 416.62 235.85 417.48 227.91 429.
14.55 1.231
8 234.35 416.62 235.85 417.48 228.06 429.
14.25 1.231
9 234.35 416.62 235.85 417.48 228.21 429.
13.95 1.231
10 234.35 416.62 235.85 417.48 228.36 428.
13.65 1.231

11 233.74 416.28 235.85 417.48 226.72 431.

re

24

98

72

45

19

93

67

41

15

89

04



16.35
12
16.05
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13.95 1.253

87 234.35 416.62 239.18 419.38 229.70 430.41
14.55 1.253

88 233.74 416.28 239.18 419.38 228.52 431.77
16.35 1.253

89 233.74 416.28 238.35 418.90 229.42 429.22
13.65 1.254

90 233.13 415.93 238.35 418.90 228.24 430.58
15.45 1.254

91 234.35 416.62 239.18 419.38 229.85 430.14
14.25 1.254

92 233.74 416.28 239.18 419.38 228.67 431.50
16.05 1.254

93 233.13 415.93 238.35 418.90 228.39 430.32
15.15 1.255

94 233.74 416.28 239.18 419.38 228.82 431.24
15.75 1.255

95 234.35 416.62 239.18 419.38 230.00 429.88
13.95 1.255

96 234.35 416.62 240.02 419.85 229.25 432.16
16.35 1.255

97 233.13 415.93 238.35 418.90 228.54 430.05
14.85 1.256

98 233.74 416.28 239.18 419.38 228.97 430.97
15.45 1.256

99 234.35 416.62 240.02 419.85 229.40 431.89
16.05 1.256

Critical Failure Surface (circle 1)

Intersects: XL: 234.35 YL: 416.62 XR: 235.85 YR:
417.48

Centre: XC: 227.02 YC: 431.24 Radius: R:
16.35
Generated failure surface: (20 points)

234.35 416.62 234.43 416.66 234.51 416.71
234.59 416.75 234.67 416.79

234.75 416.83 234.83 416.88 234.91 416.92
234.99 416.96 235.07 417.01

235.15 417.05 235.23 417.10 235.31 417.15
235.39 417.19 235.46 417 .24

235.54 417.29 235.62 417.33 235.70 417.38
235.77 417 .43 235.85 417.48

Slice Geometry and Properties - Critical Failure Surface (circle 1, 38 slices)

Slice X-S  mmmmmmmmmmmmmm oo Base ---------------------
PoreWater Normal Test
X-Left Area Angle Width Length Matl Cohesion Phi

Weight Force Stress Factor



0.03

0.05

0.06

0.07

0.08

10
0.10
11
0.11
12
0.11
13
0.12
14
0.12
15
0.13
16
0.13
17
0.13
18
0.13
19
0.13
20
0.13
21
0.13
22
0.13
23
0.13
24
0.13
25
0.12

234.35
0.00
234.39
0.00
234.43
0.00
234.47
0.00
234.51
0.00
234.55
0.00
234.59
0.00
234.63
0.00
234.67
0.00
234.71
0.00
234.75
0.00
234.79
0.00
234.83
0.00
234.87
0.00
234.91
0.00
234.95
0.00
234.99
0.00
235.03
0.00
235.07
0.00
235.11
0.00
235.15
0.00
235.19
0.00
235.23
0.00
235.27
0.00
235.31
0.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

26.
.13
26.
.39
27.
.64
27.
.88
27.
.09
27.
.30
27.
.48
27.
.66
28.
.81
28.
.96
28.
.08
28.
.20
28.
.29
28.
.38
29.
.44
29.
.50
29.
.53
29.
.56
29.
.57
29.
.57
30.
.55
30.
.52
30.
.46
30.
.41
30.
.33

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.87

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.

35.



26 235.35 0.00 30.6 0.04 0.05 2 0.00 35.0

0.12 0.00 2.25 0.87
27 235.39 0.00 30.9 0.04 0.05 2 0.00 35.0
0.11 0.00 2.14 0.87
28 235.43 0.00 30.9 0.04 0.05 2 0.00 35.0
0.11 0.00 2.03 0.87
29 235.46 0.00 31.3 0.04 0.05 2 0.00 35.0
0.10 0.00 1.90 0.87
30 235.50 0.00 31.3 0.04 0.05 2 0.00 35.0
0.09 0.00 1.75 0.87
31 235.54 0.00 31.6 0.04 0.05 2 0.00 35.0
0.08 0.00 1.60 0.87
32 235.58 0.00 31.6 0.04 0.05 2 0.00 35.0
0.07 0.00 1.43 0.87
33 235.62 0.00 31.9 0.04 0.05 2 0.00 35.0
0.06 0.00 1.24 0.87
34 235.66 0.00 31.9 0.04 0.05 2 0.00 35.0
0.05 0.00 1.04 0.87
35 235.70 0.00 32.2 0.04 0.05 2 0.00 35.0
0.04 0.00 0.84 0.87
36 235.73 0.00 32.2 0.04 0.05 2 0.00 35.0
0.03 0.00 0.61 0.87
37 235.77 0.00 32.5 0.04 0.05 2 0.00 35.0
0.02 0.00 0.37 0.87
38 235.81 0.00 32.5 0.04 0.05 2 0.00 35.0
0.01 0.00 0.13 0.87
X-S Area: 0.03 Path Length: 1.73 X-S Weight:
3.40

DATA: Analysis 4 - 2023 Embankment Stability - 5FT Below Top of Embankment -
Seismic

Material Properties (7 materials)
Material: 1 (Mohr-Coulomb Isotropic)
Cohesion Phi  UnitWeight Ru

40.00 20.0 94.00 Auto
Material: 2 (Mohr-Coulomb Isotropic)
Cohesion Phi  UnitWeight Ru

0.00 35.0 130.00 Auto
Material: 3 (Mohr-Coulomb Isotropic)
Cohesion Phi  UnitWeight Ru
0.00 30.0 123.00 Auto
Material: 4 (Mohr-Coulomb Isotropic) - Soil Buttress
Cohesion Phi  UnitWeight Ru

Tailings

Embankment (Proposed)

Embankment (Existing)



0.00 33.0 110.00 Auto
Material: 5 (Mohr-Coulomb Isotropic) - Bedrock
Cohesion Phi  UnitWeight Ru
0.00 37.0 138.00 Auto
Material: 6 (Mohr-Coulomb Isotropic) - Tailings/Geomembrane Interface
Cohesion Phi  UnitWeight Ru
30.00 17.0 100.00 Auto
Material: 7 (Mohr-Coulomb Isotropic) - Soil Buttress above Tailings
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto

Water Properties

Unit weight of water: 62.400 Unit weight of water/medium above ground:
0.000

Material Profiles (7 profiles)

Profile: 1 (2 points) Material beneath: 5 - Bedrock

90.00 411.00 305.00 390.00
Profile: 2 (4 points) Material beneath: 3 - Embankment (Existing)

230.80 396.60 251.00 407.00 262.00 407 .00
305.00 393.00
Profile: 3 (4 points) Material beneath: 4 - Soil Buttress

155.00 405.00 168.00 412.00 175.00 412.00
190.00 400.00
Profile: 4 (2 points) Material beneath: 1 - Tailings

182.00 406.00 249.10 406.00
Profile: 5 (11 points) Material beneath: 6 - Tailings/Geomembrane Interface

90.00 411.00 155.00 405.00 168.00 412.00
175.00 412.00 182.00 406 .00

215.00 406.00 240.00 420.10 244 .00 420.10
244 .10 417 .00 246.90 417 .00

247 .00 420.00
Profile: 6 (4 points) Material beneath: 2 - Embankment (Proposed)

214.50 406.00 240.00 420.00 248 .00 420.00
305.00 393.00
Profile: 7 (2 points) Material beneath: 1 - Tailings

89.80 415.00 232.60 415.00

Slope Surface (5 points)

90.00 415.00 231.50 415.00 240.10 419.90
248.00 419.90 305.00 393.00

Piezometric Surfaces (1 surface)

Surface within profile: 7 (2 points) - Tailings
89.80 413.00 232.60 413.00



Failure Surface (Critical, from previous analysis)

Initial circular surface for critical search defined by: XL,XR,R

Intersects: XL: 234.35 YL: 416.62 XR: 235.85 YR:
417 .48
Centre: XC: 227.02 YC: 431.24 Radius: R:
16.35

Earthquake Force

Pseudo-static earthquake (seismic) coefficient: ©.050

Variable Restraints

Parameter descriptor: XL XR R
Range of variation: 5.50 7.50 2.70
Trial positions within range: 10 10 10

RESULTS: Analysis 4 - 2023 Embankment Stability - 5FT Below Top of Embankment -

Seismic
Bishop Simplified Method of Analysis - Circular Failure Surface
Critical Failure Surface Search using Multiple Circle Generation Techniques

Factor of Safety for initial failure surface approximation: 1.099

There were: 528 successful analyses from a total of 1001 trial surfaces
473 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 1.10

Results Summary - Lowest 99 Factor of Safety circles

Circle X-Left Y-Left X-Right Y-Right X-Centre Y-Centre
Radius FoS

1 234.04 416.45 235.43 417.24 225.99 432.21
17.70 1.098 <-- Critical Surface

2 234.04 416.45 235.43 417.24 226.13 431.95
17.40 1.098

3 234.04 416.45 235.43 417.24 226.28 431.69
17.10 1.098

4 236.49 417 .84 237.93 418.67 228.46 433.62
17.70 1.098

5 234.04 416.45 235.43 417.24 226.43 431.43

16.80 1.098
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81 234.04 416.45 236.27 417.72
16.20 1.101
82 234.66 416.80 237.10 418.19
17.70 1.101
83 236.49 417 .84 238.77 419.14
16.50 1.101
84 234.04 416.45 236.27 417.72
15.90 1.101
85 234.66 416.80 237.10 418.19
17.40 1.101
86 236.49 417 .84 238.77 419.14
16.20 1.101
87 237.10 418.19 239.60 419.62
17.70 1.101
88 234.04 416.45 236.27 417.72
15.60 1.101
89 234.66 416.80 237.10 418.19
17.10 1.101
90 236.49 417 .84 238.77 419.14
15.90 1.101
91 237.10 418.19 239.60 419.62
17.40 1.101
92 234.04 416.45 236.27 417.72
15.30 1.101
93 234.66 416.80 237.10 418.19
16.80 1.101
94 236.49 417 .84 238.77 419.14
15.60 1.101
95 237.10 418.19 239.60 419.62
17.10 1.101
96 234.04 416.45 236.27 417.72
15.00 1.101
97 234.66 416.80 237.10 418.19
16.50 1.101
98 236.49 417 .84 238.77 419.14
15.30 1.102
99 237.10 418.19 239.60 419.62
16.80 1.102
Critical Failure Surface (circle 1)
Intersects: XL: 234.04 YL: 416.45 XR:
417.24
Centre: XC: 225.99 YC: 432.21
17.70
Generated failure surface: (20 points)
234.04 416.45 234.12 416.49
234.27 416.57 234.34 416.61
234.42 416.65 234.49 416.69
234.64 416.77 234.71 416.81

11

82

78

85

56

52

23

59

30

26

97

33

04

00

71

o7

78

74

45

R:

R:

227.16 431.
227.14 432.
229.49 432.
227.31 430.
227.29 432.
229.63 432.
229.62 434,
227.46 430.
227 .44 432.
229.78 432.
229.77 433,
227.61 430.
227.59 432.
229.93 432.
229.91 433,
227.76 430.
227.74 431.
230.08 431.
230.06 433,
235.43 Y
Radius:
234.19 416.53
234.56 416.73



234.78 416.85 234.86 416.89 234.93 416.93

235.00 416.98 235.07 417.02
235.15 417.06 235.22 417.11 235.29 417.15
235.36 417.20 235.43 417.24

Slice Geometry and Properties - Critical Failure Surface (circle 1, 38 slices)

Slice X=S = e Base ---------------------
PorelWater Normal Test
X-Left Area Angle Width Length Matl Cohesion Phi
Weight Force Stress Factor
1 234.04 0.00 27.2 0.04 0.04 2 0.00 35.0
0.01 0.00 0.10 0.85
2 234.08 0.00 27.2 0.04 0.04 2 0.00 35.0
0.01 0.00 0.30 0.85
3 234.12 0.00 27.5 0.04 0.04 2 0.00 35.0
0.02 0.00 0.49 0.85
4 234.16 0.00 27.5 0.04 0.04 2 0.00 35.0
0.03 0.00 0.67 0.85
5 234.19 0.00 27.8 0.04 0.04 2 0.00 35.0
0.04 0.00 0.84 0.85
6 234.23 0.00 27.8 0.04 0.04 2 0.00 35.0
0.05 0.00 1.00 0.85
7 234.27 0.00 28.1 0.04 0.04 2 0.00 35.0
0.06 0.00 1.14 0.85
8 234.31 0.00 28.0 0.04 0.04 2 0.00 35.0
0.06 0.00 1.27 0.85
9 234.34 0.00 28.3 0.04 0.04 2 0.00 35.0
0.07 0.00 1.39 0.85
10 234.38 0.00 28.3 0.04 0.04 2 0.00 35.0
0.07 0.00 1.50 0.85
11 234.42 0.00 28.6 0.04 0.04 2 0.00 35.0
0.08 0.00 1.60 0.85
12 234.45 0.00 28.6 0.04 0.04 2 0.00 35.0
0.08 0.00 1.69 0.85
13 234.49 0.00 28.8 0.04 0.04 2 0.00 35.0
0.09 0.00 1.76 0.84
14 234.53 0.00 28.9 0.04 0.04 2 0.00 35.0
0.09 0.00 1.83 0.84
15 234.56 0.00 29.1 0.04 0.04 2 0.00 35.0
0.09 0.00 1.88 0.84
16 234.60 0.00 29.2 0.04 0.04 2 0.00 35.0
0.10 0.00 1.92 0.84
17 234.64 0.00 29.4 0.04 0.04 2 0.00 35.0
0.10 0.00 1.95 0.84
18 234.67 0.00 29.4 0.04 0.04 2 0.00 35.0
0.10 0.00 1.97 0.84
19 234.71 0.00 29.7 0.04 0.04 2 0.00 35.0
0.10 0.00 1.98 0.84

20 234.75 0.00 29.7 0.04 0.04 2 0.00 35.0



0.10 0.00

21 234.78
0.10 0.00
22 234.82
0.10 0.00
23 234.86
0.09 0.00
24 234.89
0.09 0.00
25 234.93
0.09 0.00
26 234.97
0.09 0.00
27 235.00
0.08 0.00
28 235.04
0.08 0.00
29 235.07
0.07 0.00
30 235.11
0.07 0.00
31 235.15
0.06 0.00
32 235.18
0.05 0.00
33 235.22
0.05 0.00
34 235.25
0.04 0.00
35 235.29
0.03 0.00
36 235.33
0.02 0.00
37 235.36
0.01 0.00
38 235.40
0.00 0.00

X-S Area
2.50

.97
29.
.96
29.
.94
30.
.90
30.
.86
30.
.80
30.
.73
30.
.65
30.
.56
31.
.46
31.
.35
31.
.23
31.
.10
31.
.96
31.
.81
31.
.64
31.
.47
32.
.29
32.
.10

.84

.84

.84

.84

.84

.84

.84

.84

.84

.84

.84

.84

.84

.84

.84

.84

.84

.84

.84

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

Path Length:

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.00 35.
.00 35.
.00 35.
.00 35.
.00 35.
.00 35.
.00 35.
.00 35.
.00 35.
.00 35.
.00 35.
.00 35.
.00 35.
.00 35.
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.00 35.
X-S Weight:

DATA: Analysis

Material Properties (7 materials)

1 (Mohr-Coulomb Isotropic) - Tailings

Material:

5 - 2023 Embankment Stability - 1OFT Below Embankment Top



Cohesion Phi  UnitWeight Ru
40.00 20.0 94.00 Auto
Material: 2 (Mohr-Coulomb Isotropic)
Cohesion Phi  UnitWeight Ru
0.00 35.0 130.00 Auto
Material: 3 (Mohr-Coulomb Isotropic)
Cohesion Phi  UnitWeight Ru
0.00 30.0 123.00 Auto
Material: 4 (Mohr-Coulomb Isotropic)
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto
Material: 5 (Mohr-Coulomb Isotropic)
Cohesion Phi  UnitWeight Ru
0.00 37.0 138.00 Auto
Material: 6 (Mohr-Coulomb Isotropic)
Cohesion Phi  UnitWeight Ru
30.00 17.0 100.00 Auto
Material: 7 (Mohr-Coulomb Isotropic)
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto

Embankment (Proposed)

Embankment (Existing)

Soil Buttress

Bedrock

Tailings/Geomembrane Interface

Soil Buttress above Tailings

Water Properties

Unit weight of water: 62.400 Unit weight of water/medium above ground:
0.000

Material Profiles (7 profiles)

Profile: 1 (2 points) Material beneath: 5 - Bedrock

90.00 411.00 305.00 390.00
Profile: 2 (4 points) Material beneath: 3 - Embankment (Existing)

230.80 396.60 251.00 407.00 262.00 407 .00
305.00 393.00
Profile: 3 (4 points) Material beneath: 4 - Soil Buttress

155.00 405.00 168.00 412.00 175.00 412.00
190.00 400.00
Profile: 4 (2 points) Material beneath: 1 - Tailings

182.00 406.00 249.10 406.00
Profile: 5 (4 points) Material beneath: 2 - Embankment (Proposed)

215.00 406.00 240.00 420.00 248 .00 420.00
305.00 393.00
Profile: 6 (2 points) Material beneath: 4 - Soil Buttress

179.50 408.00 222.40 408.00
Profile: 7 (11 points) Material beneath: 6 - Tailings/Geomembrane Interface

90.10 410.90 155.00 404.40 168.00 411.80
175.20 411.70 181.80 405.60

215.00 406.00 240.00 420.10 244,00 420.10
244.10 417.00 246.90 417 .00

247 .00 420.00



Slope Surface (5 points)

179.50 408.00 219.00 407.90 240.00 420.00
248.00 420.00 305.00 393.00

Piezometric Surfaces (1 surface)

Initial circular surface for critical search defined by: XL,XR,R

Intersects: XL: 217.00 YL: 407.91 XR: 243.90 YR:
420.00
Centre: XC: 222.17 YC: 432.36 Radius: R:
25.00

Variable Restraints

Parameter descriptor: XL XR R
Range of variation: 10.00 10.80 5.00
Trial positions within range: 15 15 25

RESULTS: Analysis 5 - 2023 Embankment Stability - 10FT Below Embankment Top
Bishop Simplified Method of Analysis - Circular Failure Surface
Critical Failure Surface Search using Multiple Circle Generation Techniques

Factor of Safety for initial failure surface approximation: 1.612

There were: 5373 successful analyses from a total of 5625 trial surfaces
252 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 1.30

Results Summary - Lowest 99 Factor of Safety circles

Circle X-Left Y-Left X-Right Y-Right X-Centre Y-Centre
Radius FoS

1 222.00 409.63 238.50 419.14 217.37 436.74
27.50 1.298 <-- Critical Surface

2 222.00 409.63 238.50 419.14 217.48 436.54
27.29 1.299

3 222.00 409.63 238.50 419.14 217.59 436.35
27.08 1.301

4 222.00 409.63 238.50 419.14 217.70 436.16
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25.00
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27.29
36
26.04
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26.04 1.329

80 221.29 409.22 238.
24.79 1.329

81 222.00 409.63 238.
23.75 1.329

82 220.57 408.81 239.
26.88 1.329

83 221.29 409.22 239.
25.83 1.329

84 222.00 409.63 239.
24.79 1.330

85 219.86 408.39 238.
26.67 1.330

86 221.29 409.22 240.
26.88 1.330

87 220.57 408.81 238.
25.62 1.331

88 222.00 409.63 240.
25.83 1.331

89 221.29 409.22 238.
24.58 1.331

90 222.00 409.63 238.
23.54 1.331

91 220.57 408.81 239.
26.67 1.331

92 221.29 409.22 239.
25.62 1.331

93 222.00 409.63 239.
24.58 1.332

94 219.14 407.98 238.
27.50 1.332

95 221.29 409.22 240.
26.67 1.332

96 219.86 408.39 238.
26.46 1.332

97 222.00 409.63 240.
25.62 1.333

98 220.57 408.81 238.
25.42 1.333

99 219.86 408.39 239.
27.50 1.333

Critical Failure Surface (circle 1)

Intersects: XL: 222.00 YL:
419.14

Centre: XC: 217.37 YC:
27.50

Generated failure surface: (20 points)
222.00 409.63 223.01
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23

52

90

27

91
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28

31

66

04
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74

71

12

09
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R:

R:

218.55 433,
219.39 433,
217.63 435,
218.47 434,
219.30 434,
217.00 434,
218.40 435,
217.83 434,
219.24 435,
218.67 433,
219.50 433,
217.75 435,
218.58 434,
219.42 434,
216.28 435,
218.52 435,
217.11 434,
219.35 435,
217.95 434,
217.03 435,

238.50 Y

Radius:
224.00 410.05



224.99 410.31 225.97 410.62

226.94 410.95 227.89 411.33 228.83 411.74
229.75 412.18 230.65 412.66

231.54 413.17 232.41 413.71 233.25 414.29
234.08 414.89 234.88 415.53

235.66 416.20 236.41 416.89 237.13 417.61
237.83 418.36 238.50 419.14

Slice Geometry and Properties - Critical Failure Surface (circle 1, 38 slices)

Slice X-S e Base ---------------------
PoreWater Normal Test
X-Left Area Angle Width Length Matl Cohesion Phi
Weight Force Stress Factor
1 222.00 0.05 10.8 0.50 0.51 2 0.00 35.0
6.34 0.00 11.45 0.92
2 222.50 0.15 10.8 0.50 0.51 2 0.00 35.0
19.03 0.00 34.34 0.92
3 223.01 0.24 12.9 0.50 0.51 2 0.00 35.0
30.79 0.00 54.95 0.91
4 223.50 0.32 12.9 0.50 0.51 2 0.00 35.0
42.03 0.00 75.00 0.91
5 224.00 0.40 15.0 0.49 0.51 2 0.00 35.0
52.09 0.00 92.07 0.90
6 224.50 0.48 15.0 0.49 0.51 2 0.00 35.0
61.86 0.00 109.34 0.90
7 224.99 0.54 17.2 0.49 0.51 2 0.00 35.0
70.19 0.00 123.07 0.90
8 225.48 0.60 17.2 0.49 0.51 2 0.00 35.0
78.51 0.00 137.65 0.90
9 225.97 0.65 19.3 0.48 0.51 2 0.00 35.0
85.09 0.00 148.19 0.89
10 226.45 0.71 19.3 0.48 0.51 2 0.00 35.0
91.95 0.00 160.14 0.89
11 226.94 0.74 21.4 0.48 0.51 2 0.00 35.0
96.78 0.00 167.68 0.89
12 227.41 0.79 21.4 0.48 0.51 2 0.00 35.0
102.20 0.00 177.08 0.89
13 227.89 0.81 23.6 0.47 0.51 2 0.00 35.0
105.32 0.00 181.78 0.88
14 228.36 0.84 23.6 0.47 0.51 2 0.00 35.0
109.33 0.00 188.71 0.88
15 228.83 0.85 25.7 0.46 0.51 2 0.00 35.0
110.77 0.00 190.73 0.88
16 229.29 0.87 25.7 0.46 0.51 2 0.00 35.0
113.40 0.00 195.26 0.88
17 229.75 0.87 27.8 0.45 0.51 2 0.00 35.0
113.23 0.00 194.76 0.88
18 230.20 0.88 27.8 0.45 0.51 2 0.00 35.0

114.52 0.00 196.98 0.88



19 230.65 0.87 29.9 0.44 0.51 2 0.00 35.0

112.83 0.00 194.14 0.88

20 231.10 0.87 30.0 0.44 0.51 2 0.00 35.0
112.83 0.00 194.14 0.88

21 231.54 0.84 32.1 0.43 0.51 2 0.00 35.0
109.72 0.00 189.11 0.88

22 231.97 0.83 32.1 0.43 0.51 2 0.00 35.0
108.48 0.00 186.98 0.88

23 232.41 0.80 34.2 0.42 0.51 2 0.00 35.0
104.06 0.00 179.92 0.88

24 232.83 0.78 34.2 0.42 0.51 2 0.00 35.0
101.64 0.00 175.74 0.88

25 233.25 0.74 36.3 0.41 0.51 2 0.00 35.0
96.06 0.00 166.85 0.89

26 233.67 0.71 36.3 0.41 0.51 2 0.00 35.0
92.54 0.00 160.72 0.89

27 234.08 0.66 38.5 0.40 0.51 2 0.00 35.0
85.94 0.00 150.17 0.89

28 234.48 0.63 38.5 0.40 0.51 2 0.00 35.0
81.39 0.00 142.20 0.89

29 234.88 0.57 40.6 0.39 0.51 2 0.00 35.0
73.95 0.00 130.16 0.90

30 235.27 0.53 40.6 0.39 0.51 2 0.00 35.0
68.43 0.00 120.45 0.90

31 235.66 0.46 42.7 0.38 0.51 2 0.00 35.0
60.34 0.00 107.15 0.91

32 236.03 0.42 42.7 0.38 0.51 2 0.00 35.0
53.95 0.00 95.80 0.91

33 236.41 0.35 44.9 0.36 0.51 2 0.00 35.0
45.39 0.00 81.44 0.92

34 236.77 0.29 44.9 0.36 0.51 2 0.00 35.0
38.22 0.00 68.57 0.92

35 237.13 0.23 47.0 0.35 0.51 2 0.00 35.0
29.40 0.00 53.37 0.93

36 237.48 0.17 47.0 0.35 0.51 2 0.00 35.0
21.54 0.00 39.11 0.93

37 237.83 0.10 49.1 0.33 0.51 2 0.00 35.0
12.67 0.00 23.31 0.94

38 238.17 0.03 49.1 0.33 0.51 2 0.00 35.0
4.22 0.00 7.77 0.94

X-S Area: 21.67 Path Length: 19.44 X-S Weight:

2817.05

DATA: Analysis 6 - 2023 Embankment Stability - 10OFT Below Embankment Top - Seismic



Material Properties (7 materials)

Material: 1 (Mohr-Coulomb Isotropic) - Tailings
Cohesion Phi  UnitWeight Ru
40.00 20.0 94.00 Auto
Material: 2 (Mohr-Coulomb Isotropic) - Embankment (Proposed)
Cohesion Phi  UnitWeight Ru
0.00 35.0 130.00 Auto
Material: 3 (Mohr-Coulomb Isotropic) - Embankment (Existing)
Cohesion Phi  UnitWeight Ru
0.00 30.0 123.00 Auto
Material: 4 (Mohr-Coulomb Isotropic) - Soil Buttress
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto
Material: 5 (Mohr-Coulomb Isotropic) - Bedrock
Cohesion Phi  UnitWeight Ru
0.00 37.0 138.00 Auto
Material: 6 (Mohr-Coulomb Isotropic) - Tailings/Geomembrane Interface
Cohesion Phi  UnitWeight Ru
30.00 17.0 100.00 Auto
Material: 7 (Mohr-Coulomb Isotropic) - Soil Buttress above Tailings
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto

Water Properties

Unit weight of water: 62.400
0.000

Unit weight of water/medium above ground:

Material Profiles (7 profiles)

Profile: 1 (2 points) Material beneath: 5 - Bedrock
90.00 411.00 305.00 390.00
Profile: 2 (4 points) Material beneath: 3 - Embankment (Existing)
230.80 396.60 251.00 407 .00 262.00 407 .00
305.00 393.00
Profile: 3 (4 points) Material beneath: 4 - Soil Buttress
155.00 405.00 168.00 412.00 175.00 412.00
190.00 400.00
Profile: 4 (2 points) Material beneath: 1 - Tailings
182.00 406.00 249.10 406.00
Profile: 5 (4 points) Material beneath: 2 - Embankment (Proposed)
215.00 406.00 240.00 420.00 248.00 420.00
305.00 393.00
Profile: 6 (2 points) Material beneath: 4 - Soil Buttress
179.50 408.00 222.40 408.00
Profile: 7 (11 points) Material beneath: 6 - Tailings/Geomembrane Interface
90.10 410.90 155.00 404.40 168.00 411.80
175.20 411.70 181.80 405.60
215.00 406.00 240.00 420.10 244 .00 420.10



244 .10 417 .00 246.90

247 .00 420.00
Slope Surface (5 points)

179.50 408.00 219.00
248.00 420.00 305.00

Piezometric Surfaces (1 surface)

Initial circular surface for critical s

Intersects: XL: 222.00 YL:
419.14
Centre: XC: 217.37 YC:
27.50

Earthquake Force

Pseudo-static earthquake (seismic) coef

Variable Restraints

Parameter descriptor: XL
Range of variation: 10.00
Trial positions within range: 15

RESULTS: Analysis 6 - 2023 Embankment

Seismic

Bishop Simplified Method of Analysis -

Critical Failure Surface Search using Multiple Circle Generation Techniques

Factor of Safety for initial failure su

There were: 4761 successful analyses fr
864 analyses terminated due

Critical (minimum) Factor of Safety:

1.

Results Summary - Lowest 99 Factor of S

Y-Left X-Righ

417 .00
407.90 240.00 420.00
393.00
s analysis)
earch defined by: XL,XR,R
409.63 XR: 238.50 YR:
436.74 Radius: R:
ficient: ©.050
XR R
10.80 5.00
15 25
Stability - 1OFT Below Embankment Top -
Circular Failure Surface
rface approximation: 1.163
om a total of 5625 trial surfaces
to unacceptable geometry
09
afety circles
t Y-Right X-Centre Y-Centre
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Critical Failure Surface (circle 1)

Intersects: XL: 227 .00 YL: 412.51 XR: 233.10 YR:
416.02

Centre: XC: 215.18 YC: 440.08 Radius: R:
30.00
Generated failure surface: (20 points)

227.00 412.51 227.34 412.66 227.68 412.81
228.02 412.97 228.35 413.13

228.68 413.29 229.01 413.46 229.34 413.64
229.67 413.81 229.99 414.00

230.31 414.18 230.63 414.37 230.95 414.56
231.27 414.76 231.58 414.96

231.89 415.17 232.19 415.38 232.50 415.59
232.80 415.80 233.10 416.02

Slice Geometry and Properties - Critical Failure Surface (circle 1, 38 slices)

Slice X-S  mmmmmmmmmmmmmm oo Base ---------------------
PoreWater Normal Test
X-Left Area Angle Width Length Matl Cohesion Phi
Weight Force Stress Factor
1 227.00 0.00 23.6 0.17 0.19 2 0.00 35.0
0.26 0.00 1.21 0.85
2 227 .17 0.01 23.6 0.17 0.19 2 0.00 35.0
0.79 0.00 3.63 0.85
3 227.34 0.01 24.3 0.17 0.19 2 0.00 35.0
1.28 0.00 5.87 0.85
4 227.51 0.01 24.3 0.17 0.19 2 0.00 35.0
1.75 0.00 8.01 0.85
5 227.68 0.02 25.0 0.17 0.19 2 0.00 35.0
2.17 0.00 9.94 0.85
6 227.85 0.02 25.0 0.17 0.19 2 0.00 35.0
2.58 0.00 11.80 0.85
7 228.02 0.02 25.7 0.17 0.19 2 0.00 35.0
2.94 0.00 13.43 0.85
8 228.18 0.03 25.7 0.17 0.19 2 0.00 35.0
3.28 0.00 15.00 0.85
9 228.35 0.03 26.4 0.17 0.19 2 0.00 35.0
3.58 0.00 16.33 0.85
10 228.52 0.03 26.4 0.17 0.19 2 0.00 35.0
3.87 0.00 17.64 0.85
11 228.68 0.03 27.1 0.17 0.19 2 0.00 35.0
4.10 0.00 18.68 0.85
12 228.85 0.03 27.1 0.17 0.19 2 0.00 35.0
4.33 0.00 19.71 0.85
13 229.01 0.03 27.8 0.16 0.19 2 0.00 35.0
4.50 0.00 20.47 0.85
14 229.18 0.04 27.8 0.16 0.19 2 0.00 35.0

4.67 0.00 21.24 0.85



15
4.78
16
4.89
17
4.94
18
5.00
19
4.99
20
4.99
21
4.93
22
4.87
23
4.75
24
4.64
25
4.47
26
4.31
27
4.09
28
3.87
29
3.60
30
3.33
31
3.01
32
2.70
33
2.33
34
1.97
35
1.56
36
1.14
37
0.69
38
0.23

229.34
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0.00
231.42
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0.00
231.73
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X-S Area: 0.97 Path Length: 7.06 X-S Weight:
126.17

DATA: Analysis 7 - 2023 Embankment Stability - Outslope

Material Properties (7 materials)
Material: 1 (Mohr-Coulomb Isotropic) - Tailings
Cohesion Phi  UnitWeight Ru
40.00 20.0 94.00 Auto
Material: 2 (Mohr-Coulomb Isotropic) - Embankment (Proposed)
Cohesion Phi  UnitWeight Ru
0.00 35.0 130.00 Auto
Material: 3 (Mohr-Coulomb Isotropic) - Embankment (Existing)
Cohesion Phi  UnitWeight Ru
0.00 30.0 123.00 Auto
Material: 4 (Mohr-Coulomb Isotropic) - Soil Buttress
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto
Material: 5 (Mohr-Coulomb Isotropic) - Bedrock
Cohesion Phi  UnitWeight Ru
0.00 37.0 138.00 Auto
Material: 6 (Mohr-Coulomb Isotropic) - Tailings/Geomembrane Interface
Cohesion Phi  UnitWeight Ru
30.00 17.0 100.00 Auto
Material: 7 (Mohr-Coulomb Isotropic) - Soil Buttress above Tailings
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto

Water Properties

Unit weight of water: 62.400 Unit weight of water/medium above ground:
0.000

Material Profiles (7 profiles)

Profile: 1 (2 points) Material beneath: 5 - Bedrock

90.00 411.00 305.00 390.00
Profile: 2 (4 points) Material beneath: 3 - Embankment (Existing)

230.80 396.60 251.00 407 .00 262.00 407 .00
305.00 393.00
Profile: 3 (4 points) Material beneath: 4 - Soil Buttress

155.00 405.00 168.00 412.00 175.00 412.00
190.00 400.00
Profile: 4 (2 points) Material beneath: 1 - Tailings

182.00 406.00 249.10 406.00

Profile: 5 (11 points) Material beneath: 6 - Tailings/Geomembrane Interface



90.00 411.00 155.00 405.00 168.00 412.00

175.00 412.00 182.00 406.00

219.00 406.00 240.00 420.00 244,00 420.00
244.10 417.00 246.90 417 .00

247 .00 420.00
Profile: 6 (4 points) Material beneath: 2 - Embankment (Proposed)

219.00 406.00 240.00 420.00 248.00 420.00
305.00 393.00
Profile: 7 (2 points) Material beneath: 1 - Tailings

90.00 418.00 237.30 418.00

Slope Surface (5 points)

90.00 418.00 237.30 418.00 240.10 420.00
248.00 420.00 305.00 393.00

Piezometric Surfaces (1 surface)

Initial circular surface for critical search defined by: XL,XR,R

Intersects: XL: 255.70 YL: 416.35 XR: 295.50 YR:
397.50
Centre: XC: 294 .82 YC: 447 .50 Radius: R:
50.00

Variable Restraints

Parameter descriptor: XL XR R
Range of variation: 30.00 10.00 5.00
Trial positions within range: 15 15 25

RESULTS: Analysis 7 - 2023 Embankment Stability - Outslope
Bishop Simplified Method of Analysis - Circular Failure Surface
Critical Failure Surface Search using Multiple Circle Generation Techniques

Factor of Safety for initial failure surface approximation: 1.432

There were: 5613 successful analyses from a total of 5625 trial surfaces
12 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 1.39




Results Summary - Lowest 99 Factor of Safety circles

Circle
Radius

1
52.50
2
50.21
3
52.29
4
52.50
5
52.29
6
52.08
7
51.88
8
51.67
9
51.46
10
51.25
11
52.08
12
51.04
13
50.83
14
50.62
15
50.00
16
51.88
17
50.42
18
51.67
19
49.79
20
51.46
21
49.58
22
51.25
23
49,38

X-Left
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1.391
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262.13
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262.13
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264.27
1.392
262.13
1.393
264.27
1.393

Y-Left X-Right
413.31 300.50
<-- Critical Surface
412.29 300.50
412.29 300.50
412.29 300.50
413.31 300.50
412.29 300.50
412.29 300.50
412.29 300.50
412.29 300.50
412.29 300.50
413.31 300.50
412.29 300.50
412.29 300.50
412.29 300.50
412.29 300.50
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412.29 300.50
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412.29 300.50
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24
51.04
25
49.17
26
48.96
27
52.29
28
50.83
29
49.58
30
49.38
31
49.79
32
49.17
33
48.96
34
50.00
35
48.75
36
50.21
37
50.42
38
48.54
39
50.62
40
48.33
41
50.83
42
48.75
43
48.12
44
51.04
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47.92
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1.393
264.27
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49
51.46
50
51.67
51
52.08
52
47 .50
53
48.54
54
51.88
55
52.50
56
50.42
57
48.33
58
52.29
59
48.12
60
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52.50
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63
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50.00
65
47.71
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51.25
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99 268.56 410.26 300.50 395.13 303.98 443.76
48.75 1.398

Critical Failure Surface (circle 1)

Intersects: XL: 262.13 YL: 413.31 XR: 300.50 YR:
395.13

Centre: XC: 301.87 YC: 447 .61 Radius: R:
52.50
Generated failure surface: (20 points)

262.13 413.31 263.67 411.60 265.28 409.96
266.97 408.39 268.72 406.90

270.54 405.49 272.41 404.16 274.34 402.91
276.33 401.75 278.36 400.67

280.44 399.69 282.56 398.79 284.72 397.99
286.91 397.29 289.13 396.68

291.37 396.17 293.63 395.76 295.91 395.45
298.20 395.24 300.50 395.13

Slice Geometry and Properties - Critical Failure Surface (circle 1, 39 slices)

Slice X=S = e Base ---------------------
PorelWater Normal Test
X-Left Area Angle Width Length Matl Cohesion Phi
Weight Force Stress Factor
1 262.13 0.19 47.9 0.77 1.15 2 0.00 35.0
24 .48 0.00 20.40 0.96
2 262.90 0.57 47.9 0.77 1.15 2 0.00 35.0
73.46 0.00 61.20 0.96
3 263.67 0.97 45.4 0.81 1.15 2 0.00 35.0
125.50 0.00 102.90 0.94
4 264.48 1.32 45.4 0.81 1.15 2 0.00 35.0
171.40 0.00 140.52 0.94
5 265.28 1.72 42.9 0.84 1.15 2 0.00 35.0
223.78 0.00 180.96 0.93
6 266.13 2.05 42.9 0.84 1.15 2 0.00 35.0
265.87 0.00 214.99 0.93
7 266.97 2.44 40.4 0.88 1.15 2 0.00 35.0
317.20 0.00 253.52 0.92
8 267.84 2.73 40.4 0.88 1.15 2 0.00 35.0
354.85 0.00 283.62 0.92
9 268.72 3.10 37.9 0.91 1.15 2 0.00 35.0
403.54 0.00 319.43 0.91
10 269.63 3.36 37.9 0.91 1.15 2 0.00 35.0
436.17 0.00 345.25 0.91
11 270.54 3.70 35.4 0.94 1.15 2 0.00 35.0
481.02 0.00 377.84 0.90
12 271.47 3.91 35.4 0.94 1.15 2 0.00 35.0
508.08 0.00 399.11 0.90

13 272.41 3.71 32.9 0.85 1.02 2 0.00 35.0
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121.61 0.00 97.88 0.98

39 299.29 0.31 2.7 1.21 1.21 2 0.00 35.0
40.49 0.00 32.66 0.98
X-S Area: 127.67 Path Length: 43.71 X-S Weight:
16416.23

DATA: Analysis 8 - 2023 Embankment Stability - Outslope

Material Properties (7 materials)
Material: 1 (Mohr-Coulomb Isotropic) - Tailings
Cohesion Phi  UnitWeight Ru
40.00 20.0 94.00 Auto
Material: 2 (Mohr-Coulomb Isotropic) - Embankment (Proposed)
Cohesion Phi  UnitWeight Ru
0.00 35.0 130.00 Auto
Material: 3 (Mohr-Coulomb Isotropic) - Embankment (Existing)
Cohesion Phi  UnitWeight Ru
0.00 30.0 123.00 Auto
Material: 4 (Mohr-Coulomb Isotropic) - Soil Buttress
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto
Material: 5 (Mohr-Coulomb Isotropic) - Bedrock
Cohesion Phi  UnitWeight Ru
0.00 37.0 138.00 Auto
Material: 6 (Mohr-Coulomb Isotropic) - Tailings/Geomembrane Interface
Cohesion Phi  UnitWeight Ru
30.00 17.0 100.00 Auto
Material: 7 (Mohr-Coulomb Isotropic) - Soil Buttress above Tailings
Cohesion Phi  UnitWeight Ru
0.00 33.0 110.00 Auto

Water Properties

Unit weight of water: 62.400 Unit weight of water/medium above ground:
0.000

Material Profiles (7 profiles)

Profile: 1 (2 points) Material beneath: 5 - Bedrock

90.00 411.00 305.00 390.00
Profile: 2 (4 points) Material beneath: 3 - Embankment (Existing)

230.80 396.60 251.00 407.00 262.00 407 .00
305.00 393.00

Profile: 3 (4 points) Material beneath: 4 - Soil Buttress



155.00 405.00 168.00 412.00 175.00 412.00

190.00 400.00
Profile: 4 (2 points) Material beneath: 1 - Tailings
182.00 406.00 249.10 406.00
Profile: 5 (11 points) Material beneath: 6 - Tailings/Geomembrane Interface
90.00 411.00 155.00 405.00 168.00 412.00
175.00 412.00 182.00 406 .00
219.00 406.00 240.00 420.10 244 .00 420.10
244 .10 417 .00 246.90 417 .00
247 .00 420.00
Profile: 6 (4 points) Material beneath: 2 - Embankment (Proposed)
219.00 406.00 240.00 420.00 248 .00 420.00
305.00 393.00
Profile: 7 (2 points) Material beneath: 1 - Tailings
90.00 418.00 237.30 418.00

Slope Surface (5 points)

90.00 418.00 237.30 418.00 240.10 420.00

248.00 420.00 305.00 393.00

Piezometric Surfaces (1 surface)

Initial circular surface for critical search defined by: XL,XR,R

Intersects: XL: 262.13 YL: 413.31 XR: 300.50
395.13
Centre: XC: 301.87 YC: 447.61 Radius:
52.50

Earthquake Force

Pseudo-static earthquake (seismic) coefficient: ©.050

Variable Restraints

Parameter descriptor: XL XR R
Range of variation: 30.00 10.00 5.00
Trial positions within range: 15 15 25

RESULTS: Analysis 8 - 2023 Embankment Stability - Outslope

Bishop Simplified Method of Analysis - Circular Failure Surface

Critical Failure Surface Search using Multiple Circle Generation Techniques

YR:



Factor of Safety for initial failure surface approximation:

1.231

There were: 5238 successful analyses from a total of 5625 trial surfaces
387 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety:

.20

Results Summary - Lowest 99 Factor of Safety circles

Circle
Radius

1
51.88
2
51.67
3
55.00
4
52.08
5
52.29
6
54.79
7
51.46
8
52.50
9
52.71
10
52.92
11
53.12
12
54.58
13
53.33
14
51.25
15
53.54
16
53.75
17
51.04
18
54.38
19

X-Left

FoS
272.84
1.199
272.84
1.199
270.70
1.200
272.84
1.200
272.84
1.200
270.70
1.200
272.84
1.200
272.84
1.200
272.84
1.200
272.84
1.200
272.84
1.200
270.70
1.200
272.84
1.200
272.84
1.200
272.84
1.200
272.84
1.200
272.84
1.200
270.70
1.200
272.84

Y-Left X-Right
408.23 304.79
<-- Critical Surface
408.23 304.79
409.25 304.79
408.23 304.79
408.23 304.79
409.25 304.79
408.23 304.79
408.23 304.79
408.23 304.79
408.23 304.79
408.23 304.79
409.25 304.79
408.23 304.79
408.23 304.79
408.23 304.79
408.23 304.79
408.23 304.79
409.25 304.79
408.23 304.79

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

Y-Right

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

309.

309.

309.

309.

309.

309.

309.

309.

310.

310.

310.

309.

310.

309.

310.

310.

309.

309.

310.

X-Centre

69

60

86

79

88

77

50

98

o7

17

26

67

36

41

45

54

31

58

64

Y-Centre

444

444

447.

444

445,

447.

444

445,

445,

445,

445,

447.

446.

444

446.

446.

443,

447.

446.

74

54

87

94

14

67

34

34

54

74

94

47

14

14

34

54

94

27

74



53.96
20
50.00
21
54.17
22
50.21
23
54.38
24
54.17
25
50.83
26
50.42
27
54.58
28
50.62
29
54.79
30
53.96
31
50.83
32
50.62
33
55.00
34
51.04
35
53.75
36
51.25
37
50.42
38
51.46
39
53.54
40
51.67
41
50.21
42
51.88
43
53.33
44

1.200
274.99
1.200
272.84
1.200
274.99
1.200
272.84
1.200
270.70
1.200
272.84
1.200
274.99
1.200
272.84
1.200
274.99
1.200
272.84
1.200
270.70
1.200
274.99
1.200
272.84
1.200
272.84
1.200
274.99
1.200
270.70
1.200
274.99
1.200
272.84
1.200
274.99
1.200
270.70
1.201
274.99
1.201
272.84
1.201
274.99
1.201
270.70
1.201
274.99

407.

408.

407.

408.

409.
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407.
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304.
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304.

304.

304.
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304.
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304.
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79
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393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.

393.
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393.

393.

393.

393.
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393.

393.

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

310.

310.
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309.
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309.
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309.
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309.
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308.

310.

309.

311.

09

73

19

83

48

22

28

92

38

02

39

47

12

11

56

29

66

03

75

19

85

93

94

10

04

442.

446.

443,

447.

447.

443,
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443,

447.

446.
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447.
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446.
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444

443,

444

446.

444

82

94

02

14

06

74

22

34

42

54

86

62

54

74

81

66

01

34

21

46

41

14

61

26

81



52.08
45
50.00
46
52.29
47
53.12
48
52.50
49
52.92
50
52.71
51
52.92
52
52.71
53
53.12
54
55.00
55
53.33
56
52.50
57
53.54
58
52.29
59
53.75
60
53.96
61
54.79
62
52.08
63
50.83
64
50.00
65
54.17
66
50.21
67
51.88
68
54.38
69

1.201
272.84
1.201
274.99
1.201
270.70
1.201
274.99
1.201
270.70
1.201
274.99
1.201
274.99
1.201
270.70
1.201
274.99
1.201
274.99
1.201
274.99
1.201
270.70
1.201
274.99
1.201
270.70
1.202
274.99
1.202
274.99
1.202
274.99
1.202
270.70
1.202
277.13
1.202
277.13
1.202
274.99
1.202
277.13
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270.70
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274.99
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268.56
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304.
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393.
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55.00
70
50.42
71
54.58
72
51.67
73
50.62
74
54.79
75
51.46
76
54.58
77
51.25
78
54.38
79
51.04
80
51.04
81
54.17
82
51.25
83
50.83
84
53.96
85
50.62
86
53.75
87
51.46
88
52.71
89
53.54
90
50.42
91
51.67
92
53.33
93
50.21
94

1.202
277.13
1.202
274.99
1.202
270.70
1.202
277.13
1.202
268.56
1.202
270.70
1.202
268.56
1.202
270.70
1.203
268.56
1.203
277.13
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270.70
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268.56
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277.13
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270.70
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268.56
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268.56
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51.88 1.204
95 270.70 409.25 304.07 393.
52.50 1.204
96 268.56 410.26 304.79 393.
53.12 1.204
97 270.70 409.25 304.79 393.
50.00 1.204
98 277.13 406.20 304.79 393.
52.08 1.204
99 268.56 410.26 304.79 393.
52.92 1.204
Critical Failure Surface (circle 1)
Intersects: XL: 272.84 YL: 408.23
393.10
Centre: XC: 309.69 YC: 444.74
51.88
Generated failure surface: (20 points)
272.84 408.23 274.20 406.91
277 .06 404.41 278.56 403.25
280.10 402.14 281.68 401.08
284.95 399.15 286.63 398.28
288.35 397.46 290.09 396.71
293.66 395.41 295.47 394.86
297.31 394.37 299.16 393.95
302.90 393.32 304.79 393.10

44

10

10

10

10

Slice Geometry and Properties - Critical Failure Surface (circle 1,

Weight
15.00
45.05
76.02
103.77
134.02
159.16
188.00

210.24

PoreWater
X-Left

Force
272.84
0.00
52
0.00
20
0.00
91

0.00
.61
0.00
34
0.00
06
0.00
81
0.00

273.

274.

274.

275

276.

277.

277.

X-S

Area

Q.

.35

.58

.80

.03

.22

.45

.62

Normal
Angle
Stress
44,2
14.06
44,2
42.23
42.1
70.67
42.1
46
40.0
72
40.0
93
37.9
59
37.9
99

12

96.

123.

146.

172.

192.

Test
Width
Factor
0.68
0.89
0.68
0.89
0.70
0.88
0.70
0.88
0.73
0.88
0.73
0.88
0.75
0.87
0.75
0.87

Length Matl

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95

308.42 445.76
307.73 446.14
307.57 443.02
312.27 444.64
307.64 445.94
XR: 304.79 YR:
Radius: R:
275.61 405.64
283.30 400.09
291.86 396.03
301.02 393.60
39 slices)
Cohesion Phi
2 0.00 35.0
2 0.00 35.0
2 0.00 35.0
2 0.00 35.0
2 0.00 35.0
2 0.00 35.0
2 0.00 35.0
2 0.00 35.0
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346.
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329.
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.00
246.
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