
. _ _ _ _ _ _ _ _ _ - _ _ _ - --_

pk Hf cg'%
UNITED STATES

# NUCLEAR REGULATORY COMMISSIONy ,, 1.

{ [ [j j R EGION IV

$
~

G11 RY AN PL AZ A ORIVE. SUITE 400
j ? AR LINGTON. T E X A5 760118064

***** October 19, 1994 f.
*

.

f
| Rio Algom Mining Corporation
| ATTN: Bill Ferdinand, Manager
' Radiation Safety, Licensing

and Regulatory Affairs
6305 Waterford Blvd., Suite 325
Oklahoma City, Oklahoma 73118

|
| SUBJECT: RESPONSE TO NOTICE OF VTOLATION (REPORT 40-8084/94-01)

Thank you for your letter dated September 9,1994. in response to our letter
and Notice of Violation dated July 21, 1994. In your response, you disagree'

with the violation and request that the NRC rescind it. We discussed your
response to the violation during a telephone conversation held on October 4,
1994, between Mr. Bill Ferdinand of your organization and Mr. Charles Cain and
other members of the NRC staff from Region IV and the Office of Nuclear
Materials Safety and Safeguards (NMSS).

Based on our review of your response and our telephone conversation, the NRCt

| has determined that the violation should not be withdrawn. During the
telephone conversation, your representative agreed to provide the NRC witht

'

another response addressing the violation and your corrective actions to
prevent a recurrence. The response should address our specific concern that
in the future, other than routine damage to your tailings empoundments be
immediately reported to the NRC. Your representative committed to provide
such a response and to explore with NMSS the possibility of amending your
license to clarify the reporting requirement specified in License
Condition 24. Please provide your response to this letter within 30 days so
that we can continue our review.

,

|

| Please note that the material provided in your September 9, 1994 letter in
| response to Unresolved Item 40-8084/9401-02 is under review by NMSS. This
| item will be addressed by separate correspondence in the future. Should you
! have any questions regarding this inspection, we will be pleased to discuss

them with you.

Sincerely,

Sao _ . 1 irector
Division of Radiation Safety

and Safeguards

Docket: 40-8084
License: SUA-1119,

"
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Rio Algom Mining Corporation -2-

cc:
Rio Algom Mining Corp.
Lisbon Operations
ATIN: Frank Fossey, RSO
La Sal Route
Moab, Utah 84532

Utah Radiation Control Program Director

W. Sinclair, State of Utah
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bcc: )
DMB - Original (IE-07) i

LJCallan, RA
SJCollins, D/DRSS
RAScarano, DD/DRSS
JJHolonich, NMSS/DWM/H (MS 7 J9)(TWFN) !

Charlotte E. Abrams, Project Manager, NMSS/DWM/H (MS 7 J9)(TWFN) l
DWeiss, OC/LFDCB (MS T-9E10)(TWFN) ]GLShear, RIII/DRSS
CLCain, C/FCDB/DRSS
DBSpitzberg, FCDB/DRSS w/ copy of licensee's letter dated 9/9/94 j

GMVasquez, FCDB/DRSS
MLMcLean, FCDB/DRSS
RJEvans, FCDB/DRSS
LCCarson, FCDB/DRSS

; ,

MIS System !

FCDB Files (Hodges) w/ copy of licensee's letter dated 9/9/94 ]RIV Material License Files (2) w/ copy of licensee's letter dated 9/9/94 )
l
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Rio Algom Mining Corp.
'

September 9,1994
Certified Mail
Return Receipt Requested Z 147 271 334 ( r, -

d.sj j .i .- ,

| U.S. Nuclear Regulatory Commission ff[,
Attn: Document Control Desk /(i

///{,./gg/4pg/Washington D.C. 20555
[ x

Re: Reply To A Notice of Violation 'x
I Letter Dated July 21,1994 -

x

License SUA-lll9, Docket No. 40-8084 ' '

To Whom It May Concern:

Rio Algom Mining Corp. has concluded its review of the Notice of Violation letter from
NRC's report dated July 21,1994, resulting from an inspection of the Lisbon facility on June 28,
1994. This response is submitted at this time pursuant to an extension of tirne granted by Mr.

,

( Charles Cain, Chief, Fuel Cycle and Decommissioning Branch on August 16, 1994.
1

Rio Algom responses are in regards to NRC's Notice of Violation (40-8084/94-01)
contained within its July 21 report. Rio Algom respectfully disagrees with the issued Notice of
Violation (NOV) and requests that the NOV be rescinded for the reason stated in the response.
The violation alleges that Rio Algom failed to make a timely notification regarding damage to its
evaporation cell on the Upper Tailings Impoundment. Rio Algom believes that its actions and
notification on this issue were timely and in accordance with its license condition and applicable
regulations. The attached responses details Rio Algom's belief in this matter.

Also contained within this response is Rio Algom's submittal of additional information
regarding the unresolved item (40-8084/9401-02) concerning the Proctor values used in the

|
construction of the radon cover system at the facility. Should you have questions regarding this
submittal, please contact me at (405) 842-1773.'

Sincerely

1$4L. k
Bill Ferdinand, Manager
Radiation Safety, Licensing &
Regulatory Compliance

xc: F. Fossey - RAMC (Lisbon)
M. Freeman - RAMC (Oklahoma City)
NRC Director, Division of Safety and Safeguards - (Arlington, Texas)
file

/ r ' (),
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6305 Waterford floulevard, Suite 325, Oklahoma City, Oklahoma 73118 * (105) 818-1190 * FAX (105) 818-1208
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RIO ALGOM MINING CORP.
Responses To NRC Inspection Violation

Letter Dated July 21.1994

1. Rotice of Violqtiqn

" License Condition 24 requires, in part, that the license immediately notify the NRC,

Uranium Recovery Field office, by telephone and telegraph, of any failure to the tailings

dam or tailings discharge and return system which results in a release of radioactive

material and/or of any unusual condition which, if not corrected, could lead to such a

failure.

Contrary to this condition, immediate notification was not made to the NRC on

March 28,1994, when the licensee noted significant damage to the interior embankment

of the upper evaporation pond which had occurred during a heavy storm. The

embankment damage was an unusual condition sufficient to impair the integrity of the

clay pond liner. A report of this damage was not made to the NRC until April 20,1994,

after the licensee noticed actual migration of contaminated solutions through the,

1

embankment."

|

Bio A_lgom's Relponses To Notice of Violation

1. The Reason For the Violation. If Admitted

Rio Algom believed it complied with the requirements of license condition No. 24. and

the regulation at 10 CFR f40.60(b)(2)(iii) for notification to NRC. Contrarily, the NOV

states that Rio Algom violated condition #24 as it did not immediately report the

embankment damage as an unusual event which was sufficient to impair the integrity of

the clay pond liner. NRC states in its inspection report that Rio Algom should have

(1)

.
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initially notified the Commission pursuant to the language in license condition #24 on

March 28,1994.
,

Rio Algom however, believes it was in compliance with condition #24 as the first

indication that the clay liner's integrity may have been compromised in such a manner

to sufficiently impair the integrity of the clay pond liner was on April 20, the date which

Rio Algom notified NRC, not the March 28 date.

The March 28 date referred to in NRC's inspection report is the date when facility

personnel first noted the additional wind wave notching of the upper tailings evaporation

cell. This additional notching accentuated the existing wind wave notching on the face

of the in-slopes which is inherent in all naturally lined embankments. The additional

notching was primarily the result of a storm that occurred on Friday, March 25.

In this regards, Rio Algom is unsure of report's statement on page 6 which appears to

indicate there was no prior wind wave notching on the in-slope of the embankment. The

report states:

"I*he licensee representatives stated that the damage occurred as
a result of the heary stonn which occurred on March 25, 1994,

iand LmLDrior to this time no such damage had been observed. "
[ Emphasis Added]

This is not correct as prior to the March 25 storm, the in-slope of the evaporation cell --

contained some notching due to previous wind wave action that is inherent in all naturally

lined impoundments.

The examination of the additional wind wave notching by facility personnel on March 28

provided no physical evidence that the clay liner beneath the " silt" layer had been

compromised by the notching action. This conclusion was based on visual examination

of the notching by facility personnel. At the time of inspection on March 28, only silt |

material was visually apparent to the inspector as the solution level within the evaporation

(2)
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RIO ALGOM MINING CORP.
Responses To NRC Inspection Violation

Letter Dated July 21.1994

I. Notice of Violation
..

" License Condition 24 requires, in part, that the license immediately notify the NRC,

Uranium Recovery Field office, by telephone and telegraph, of any failure to the tailings

dam or tailings discharge and return system which results in a release of radioactive
_

material and/or of any unusual condin which, if not corrected, could lead to such a

failure.

Contrary to this condition, immediate notification was not made to the NRC on

March 28,1994, when the licensee noted significant damage to the interior embankment

! of the upper evaporation pond which had occurred during a heavy storm. The

embankment damage was an unusual condition sufficient to impair the integrity of the

clay pond liner. A report of this damage was not made to the NRC until April 20,1994,

after the licensee noticed actual migration of contaminated solutions through the

embankment."
|

Rio Altom's Responses To Notice of Violation

|

1. The Reason For the Violation. If Admitted

Rio Algom believed it complied with the requirements of license condition No. 24. and

the regulation at 10 CFR Q40.60(b)(2)(iii) for notification to NRC. Contrarily, the NOV

states that Rio Algom violated condition #24 as it did not immediately report the

embankment damage as an unusual event which was sufficient to impair the integrity ofi

the clay pond liner. NRC states in its inspection report that Rio Algom should have

(1)
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initially notified the Commission pursuant to the language in license condition #24 on

March 28,1994.

Rio Algom however, believes it was in compliance with condition #24 as the first

indication that the clay liner's integrity may have been compromised in such a manner

to sufficiently impair the integrity of the clay pond liner was on April 20, the date which

Rio Algom notified NRC, not the March 28 date.

The March 28 date referred to in NRC's inspection report is the date when facility

personnel first noted the additional wind wave notching of the upper tailings evaporation

cell. This additional notching accentuated the existing wind wave notching on the face

of the in-slopes which is inherent in all naturally lined embankments. The additional

notching was primarily the result of a storm that occurred on Friday, March 25.

1

In this regards, Rio Algom is unsure of report's statement on page 6 which appears to

indicate there was no prior wind wave notching on the in-slope of the embankment. The

report states:

| "The licensee representatives stated that the damage occurred as
a result of the heavy stor7n which occurred on March 25, 1991,
and that t>rior to this tirne no such damace had been observed. "
[ Emphasis Added]

This is not correct as prior to the March 25 storm, the in-slope of the evaporation cell

contained some notching due to previous wind wave action that is inherent in all naturally

lined impoundments.

The examination of the additional wind wave notching by facility personnel on March 28

provided no physical evidence that the clay liner beneath the " silt" layer had been

compromised by the notching action. This conclusion was based on visual examination

of the notching by facility personnel. At the time of inspection on March 28, only silt

material was visually apparent to the inspector as the solution level within the evaporation

(2)
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cell was 6693.14 feet MSL, which near this evaporation cell's freeboard limit of 6694.0

feet MSL.
' '#

|
| Thus, on March 28, when facility personnel first notice some additional notching above

the water line, it was not possible to visually confirm that the clay liner system may have

been compromised without Erst draining the evaporation cell. Further, since there was

no other evidence which would suggest the loss of the evaporation cells integrity, Rio

| Algom had no reason to believe that a condition existed which would lead to a leak of
|

the evaporation cell liner thereby necessitating notification to NRC.
. . _ _ _ _

'

This is demonstrated in Plot I which is enclosed in Appendix A. Plot I shows the

general as-built conditions of the in-slope of the upper tailings evaporation cell and the

solution level in evaporation cell on March 28. Because the visual inspection combined

with the fact that there was no other evidence suggesting that the integrity was

questioned, Rio Algom did not believe that license condition #24 was applicable as there

was not an indication of any failure or any likely failure of the evaporation pond liner

system.

Rather, the first indication of any unusual event was on April 20 when Rio Algom

initiated work to repair and dress the upper evaporation cell. It was observed by facility

personnel that in one area of the embankment, the surface area deflected upon heavy

equipment movement. It was at this time that facility personnel Erst suspected their

might be a compromise in the evaporation pond liner system. Once again, as was the

situation on March 28, the inspection on April 20 could not identify any visual evidence

that the clay layer covered by the silt material may have been compromise. The solution

level on April 20 was slightly higher than on March 28 with an elevation of 6693.24 feet

MSL. This level is also depicted on Plot 1.

Due to the deDection observation by facility personnel, and the inability to determine

through visual means the exact extent of notching, several small core holes were cut into

various portions of the berm on April 20 to better ascertain the berm condition. Initially,

(3)
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two core holes were placed on the in-slope of the evaporation cell. Both of these core

holes indicated the earthen material beneath the clay liner on the in-slope of the

evaporation cell was moist. Two other core holes were placed in the middle of the berm

and on the out-slope of the evaporation pond embankment. The core hole in the middle

of the embankment indicated the underlying material was moist while the core hole

placed on the outslope of the evaporation cell was dry. These tests were the first actual

information facility personnel had that indicated the integrity of the evaporation cell liner

may have been compromised. Based on this information, Rio Algom then notified NRC

officials on April 20. Prior to April 20, Rio Algom did not have information to suggest

a condition sufficient to compromise the integrity of the evaporation cell liner system had

occurred.

Subsequent to Rio Algom's telephone notification on April 20, the solution level within

the upper evaporation cell was lowered by transferring the solutions to the lower tailings

evaporation cell. It was only during this transfer of solutions from the upper to the lower

tailings evaporation cell that the nature of the wind v, ave action was fully determined.

Prior to the removal of the solutions from the evaporation cell, the extent of damage

could not be seen by visual inspections. At the time of NRC's inspection on June 28 the ,

solution level had been drawn down to 6690.33 feet MSL, well below the elevation

where the extent of the notching damaged could be visually seen. This level is also '

shown on Plot 1.

Rio Algom believes that its actions were consistent and in compliance with license

condition #24 and 10 CFR Q40.60(b)(2)(iii) based on the information available to facility

personnel on March 28 and April 20, and combined with the lack of any other indication

that would suggest a possible compromise the evaporation cell system liner.

It should also be noted that there was no release of radioactive active material from the

evaporation cell or through the embankment as stated in the NOV, or to the stability of

the evaporation cell. All solutions were maintained within the embankment and as field

(4)
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testing indicated the earthen material was moist only along the in-slope alcas and in a

few phces in the middle section of the embankment. There was no visual indication of

solutions reaching the outslope and none of the field tests indicated that the solutions had

yet migrated to the out-slope areas of the embankment.

In making an examination and a subsequently drawing a conclusion regarding damage

to the liner after the solutions have been removed, as was the situation during the NRC -

inspection of June 28, ignores the actual field conditions present during the time period

when facility personnel were inspecting the evaporation cell. Without the benefit of the

solutions being removed from the evaporation cell, facility personnel had to utilize the

information and conditions known to them at the time. This fact combined with

knowledge that there were no other indications that suggested a condition sufficient to

compromise the evaporation cell liner integrity, indicated to facility personnel that there

was not a situation requiring reporting under license condition #24. Based on the

information available at the time, Rio Algom believes that it acted in compliance and in

good faith with its reporting of the event on April 20 and respectfully requests that NRC

withdraw the issuance of this violation.

2. The Corrective Steps Which Have Been Taken and The Results Achieved:

Although Rio Algom respectively submits that it was in compliance license condition #24

and 10 CFR Q40.60(b)(2)(iii)and believes that the issuance of the NOV is inappropriate -

' "

and should be rescinded, concurrent with notification to NRC on April 20, Rio Algom

immediately proceeded to initiate repairs on the upper tailings evaporation cell.

The corrective actions implemented to repair the upper evaporation cell included the

removal of the solutions from upper evaporation cell by siphoning the fluids to the lower

tailings evaporation cell. Siphoning continues to remove solutions from the upper tailings

evaporation cell to the lower tailings evaporation cell.

(5)
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Since the April 20 notification, construction on top and along the out-slope portions of

the original berm to reinforce and strengthen the berm have been completed. The

re-construction of the berm and outslope utilized previous construction parameters

approved by NRC to construct the lower tailings evaporation cell dated February 24,

1993, included conducting a compaction test a minimum of every 500 yard' with the

material passing 95% standard Proctor. Other construction specifications utilized during

the construction included using i 2% optimum moisture and performing; (1) a five point
3proctor every 5,000 yards'; (2) a one point proctor every 2,500 yards ; (3) an Atterberg

Limit Test once per day when a minimum of 150 yards' is placed and; (4) a soil
3gradation each 1,000 yards .

The re-constructed outslopes of the upper tailings evaporation cell have maintained their

approved 2:1 grade and width of the berm. The elevation of the berm remains at 6696 ft

(msl).
| '

Subsequent to Rio Algom's April 20 notification, on May 16, NRC representative

Mr. Ted Johnson and Daniel Rom visited the facility to review the situation and inspect

the corrective measures being implemented by Rio Algom. It was concluded based on

discussions with the NRC personnel, the measures being implemented by Rio Algom

were appropriate.

o

An additional assessment was conducted also by Mr. Ken Klebba, P.E., an outside

consultant from EarthFax Engineering. Mr. Klebba visited the site on May 2 and [

concluded there was no stability or potential failure problems associated with the

embankments and that Rio Algom's corrective measures were acceptable. Mr. Klebba's
'

assessment was forwarded to NRC as part of the facility's Annual Tailings Technical

Evaluation Report.

Rio Algom is presently waiting for the in-slope portions of the evaporation cell to -

sufficiently dry to safely allow and support equipment use.

(6)
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,

..,
,

*
3. The Corrective Sleps Which Will be Taken to Avoid Further Violations

Rio Algom believes that it was in compliance with the regulatory requirements as

previously stated in the discussion above.

4. The Date When Full Compliance Will Be Achieved:

*
Rio Algom was in compliance with the applicable requirements on April 20,1994.

m

.

s

(7)
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RIO ALGOM MINING CORP.
Responses To Unresolved Item (40-8084/9401-02)

Letter Dated July 21.1994

The following responses address NRC's question mgarding whether the appropriate Proctor

values were used utilized in the construction of the tailings cover and the two evaporation ponds.

In responding to this item, it is first important to address the history of the operation, the

reclamation plan and its subsequent implementation to lay the framework for the construction

of the radon cover and its appropriate Proctor values.

The mill facility which initiated operations in May 1972, operated continuously until

October 1988, when the mill facility was placed on stand-by due to exhaustion of available ore

reserves. Within this time frame, Rio Algom submitted its original reclamation plan to the NRC

on December 31, 1985. The Gnal reclamation plan was officially approved by NRC on

September 29,1993.
<

During this period between when the reclamation plan was :.3mitted and finally approved, and

with the NRC knowledge and concurrence, Rio Algom proceeded with stabilizing the surface

of the upper tailings impoundment (May 1989). After the surface was stabilized by the addition

of an average 1.4 feet of fill, the construction of the clay layer as proposed in the reclamation

plan was initiated in April 1990.

During the construction of the cover material layers for the upper tailings impoundment and

evaporation cell which were performed in unison with each other, Rio Algom's geotechnical

consultants EarthFax Engineering, Salt Lake City, continuously inspected and directed the

construction of the cover system to ensure that it proceeded pursuant to the proposed QA/QC

speci6 cations. This included compaction testing and utilization of the appropriate Proctor

values.

EarthFax, to assure the clay layer was being conservatively constructed for both the upper
. I,

tailings impoundment and later the upper evaporation cell, initially developed a maximum dry

(8)
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.

density control value for field compaction by averaging the first 3 compaction density results

from Garco Testing Laboratories, an soil testing lab in Salt Lake City. These maximum dry

densities as reported by Garco were 113.1,116.9, and 117.6 pcf for an average of 115.9 pcf.

As such, EarthFax selected 116 pcf as the initial maximum dry density control value used in the

construction of the clay layer. These laboratory compaction testing results are enclosed in

Appendix B.
i

To adjust and keep correct this selected control value for determining successful passing of the

95 % of standard Proctor density, EarthFax employed a cumulative average methodology for the

compaction tests to assure the compaction values used in the construction of the cover continued

to be acceptable. |
| I
| \

Thus, in April 1990, when the construction of the clay cover layer commenced on the upper
'

1

tailings impoundment, the 95 % standard Proctor value from the maximum dry density of 116 pcf

was used as the control value to determine the compaction acceptability. As construction

continued, additional Proctor curves indicated that the maximum dry density was lower than that

selected by EarthFax. Proctor results completed after the start of construction indicated the

maximum dry densities were typically from 106 to 111 pcf. Rather than prematurely lowering

the 116 pcf maximum dry density control value, EarthFax continued to use this higher dry

density value to assure acceptable compaction results which exceeded 95% of standard Proctor.

This hesitancy to reduce the compaction control value resulted in actual field compaction being

higher than would have been the case if the subsequent lower dry density test values were used

to establish 95% of standard Proctor.

This conservatism continued as Earthfax only slowly lowered the acceptable Proctor values

through time in response to sample results which indicated lower compaction values of the cover

materials were appropriate. As previously mentioned, EarthFax utilized a cumulative average
l

cross-check to assure the overall consistency of the program and to justify the lowering the ]
maximum dry density control value from which the 95% Proctor value was selected. This is

shown in Table 1. The compaction test results in this table are attached in Appendix B.

(9)
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TABLE 1
COMPACTION DENSITY COMPARISONS - CLAY MATERIAL (ocf)

Test Maxirnum Dry Density Compaction Test Cumulative Rolling Average
Date"' Control Value Dry Density Averace Density Density

06-Afar-89 116.0 113.1 113.1 113.1

06-Mar-89 116.0 116.9 |15.0 115.0

06-M a r-89 116.0 117.6 115.9 115.9 |

20-Nov-89 116.0 110.4 114.5 114.5

20-Nov-89 116.0 111.3 113.9 113.9

24- A pr-90 116.0 106.5 112.6 112.6

30-Apr-90 116.0 105.7 111.6 111.6 i

|
16-M ay-90 114.0 106.1 111.1 111.0 J

01-J un-90 114.0 109.8 110.8 110.5

24-May-90 114.0 106.9 110.4 109.3

07-Jun-90 l14.0 110.5 110.4 108.4

13-Jun-90 114.0 110.9 110.5 108.5

22-Jun-90 112.0 109.0 110.4 108.2

08-J un-90 112.0 108.7 110.1 108.5

14-Jun 90 112.0 115.4 110.6 109.7

22-Jun-90 112.0 114.4 110.8 | 10.7

21 -J un-90 112.0 113.9 110.9 Ii1.2

20-Jun-90 112.0 107.3 110.7 Ii1.3

27-Jun-90 112.0 114.3 110.9 |11.7

11 -J ul-90 112.0 106.6 110.8 111.2

26-Jul-90 112.0 108.9 110.8 111.2

01 - Aun-90 112.0 107.9 110.6 111.1

08-Auc-90 112.0 107.3 110.5 110.1

14-Aun 90 1I1.2 108.4 110.4 109.3

21 - Aun-90 111.2 112.0 110.5 109.1

06-Sep-90 111.2 107.2 110.3 109.1 -|

I 09-Sep-90 111.2 115.2 110.4 109.2

18-Sep-90 111.2 112.0 110.5 109.9

25-Sep-90 111.2 105.5 110.3 109.4
]

09-Oct-90 111.2 106.7 110.2 109.3

Average i12.9 | 10.2 111.3 110.8

(1) Presented in the chronological order that EarthFax received back from lab.

(10)
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As shown in Table 1, the column labelled as " Maximum Dry Density Control Value", contains

the maximum dry densities EarthFax employed to determine if compaction result passed the 95%

Proctor values. The column labelled as " Compaction Test Dry Density" contains the results

from the Proctor Curve tests performed on the material during the construction as part of the

QA/QC program. As demonstrated in this table, EarthFax continued its conservatism throughout

the construction of the upper tailings impoundment and upper evaporation cell as the " Maximum

Dry Density Control Value" were almost always consistently higher than the " Compaction Test

Dry Density" results, thus assuring the overall conservatism of the construction.

The values in the column labelled as " Cumulative Average Density" contains the cumulative

average employed by EarthFax to assure that its selected control values in the " Maximum Dry

Density Control Value" column were acceptable and within the envelope of confidence.

The overall results of EarthFax's methodology indicated that the average maximum dry density

control value (112.9 pcf) is 2.7 pcf higher than the average compaction test Proctor curve value

(110.2 pcf) as found in the " Compaction Test Dry Density" column. As clearly shown, the clay

cover system that was constructed were conservative and resulted in actual compaction densities

that would have greatly exceeded 95% of standard Proctor had the lower compaction Proctor

test results been used for the control values.

For comparison purposes, also shown in Table 1 is another column entitled " Rolling Average

Density" This column represents the average of the previous eight (8) maximum dry density

values. Tlis methodology was subsequently developed after a NRC inspection at the Lisbon

facility on July 30-31, 1990.* During the inspection, the NRC inspector reviewed the

maximum dry density for establishing the adequacy of the field compaction and noted that

maximum dry densities selected by EarthFax were higher than the routine Proctor curve test

'" 1J.5. Nuclear Regulatory Commission. " Inspection Report 40-8084/90-011, August 13, 1990.

(1l)
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results. Although the maximum dry densities used by the Lisbon facility were conservative, the

inspector indicated the lower maximum dry densities were more realistic values.*

Based on the recommendation and observations of the inspector, the rolling average methodology

was set up and used to determine the maximum dry density control values for the lower tailings

impoundment and evaporation cell. This system was subsequently reviewed and found to be

acceptable by NRC. NRC stated in a follow-up inspection report:

i

"The licensee is currently controlling thefill density and moisture based on the
,

* average of the previous eight test resultsfor each material type. After reviewing

| the available laboratory compaction and classification data, it was determined
i that this method of detenninine the control values is acceptable due to the
i homogeneity of the material. " * [ Emphasis Added]
d

!
1

| Thus, for comparison purposes as this method was found to be acceptable by NRC, the " Rolling
i

| Average Density" column is presented and reconfirms that the selected maximum dry density
i

j control values used at the facility are appropriate, conservative and verifies that the cover

material was compacted above the 95% Proctor density values. The overall average for the

" Maximum Dry Density Control Value" was 112.9 pcf in comparison to the " Rolling Average

Density" that was lower with a value of 110.8 pcf.

Presented as Figure 1, is a graph which shows each of the various densities and their

relationship to the maximum dry density control value used during the construction of the clay

cover layer on the upper tailings impoundment and evaporation cell. As demonstrated in the

graph, the utilized control values did not result in the emplaced clay materials being compacted

below the minimum density values.

* Id. at 1, page 8 !

* U.S. Nuclear Regulatory Commission, " Inspection Report No. 40-8084/92-01", Page 6.

(12)



FIGURE 1
COMPACTION DENSITY COMPAh! SON - CLAY

i30

625

it.

E.
~

n-o- -o- o -a
>.,3 .n -- .x..

g[ b-o-o-o--

: t o-o-o g g-g og
S,,, "H(o+<>+eger g{-

rre%d
ins

t 2 3 1 5 8 ? O 9 10 it 12 la 14 15 7 18 IB 20 El 22 23 28 25 to 27 26 29 30

Proctor Results Throngli Time

otiserl Max. Density + Cuni. Average Density a Rolling Ave. Density
i

EarthFax employed the same methodology in regards to the silt material placed over the clay

cover on the upper tailings impoundment and evaporation cell. The maximum dry density

control value initially selected by EarthPax in March 1990 prior to placement of the silt material

was 114.0 pcf. This maximum dry density control value was selected for conservatism by

EarthFax based on the average of four (4) borrow area samples results from Garco Testing

Laboratories and Dames & Moore. The average of these four samples was 113.1 pcf. Due to

the spread in the data results which ranged from 108.7 to 121.3 pcf, to be conservative EarthFax

chose to increase the initial control value from i13.1 to 114.0 pcf. These tests are attached in

Appendix C.

As shown in Table 2, EarthFax modified the maximum dry density control value to 113.3 pcf

in mid-July 1990 after it received two (2) additional compaction test results to better reflect the

silt compaction density. The compaction results from this table are also enclosed in

Appendix C.

(13)
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TABLE 2
COMPACTION DEIiSITY COMPARISONS - SILT MATERIAL (pcf)

Test Maximum Dry Compaction Cumulative Cumulative Rolling Average
Date Density Control Density Test Average Density'" Average Density * Density

Value Result

26-Oct-R6 114.0 121.3 121.3 121.3 121.3

06-M a r-90 114.0 108.7 115.0 108.7 108.7

06-M a r-90 114.0 110.5 113.5 109.6 109.6

06-M a r-90 114.0 111.9 113.1 110.4 110.4

11 -J ul-90 113 3 112.0 112.9 110.8 110.8

19-Jul-90 113.3 114.8 113.2 1 I l .6 111.6

05-Sep-90 113.3 117.I i13.8 112.5 112.5

14-Sep-90 113.3 116.0 114.0 113.0 113.0

20-Sep-90 113.3 115.0 114.1 113.3 113.3

24 -Sep-90 113.3 112.9 114.0 113.2 113.8

02-Ma y-91 114.0 115.0 114.I i13.4 114.3

14-M ay-91 114.0 117.0 114.4 113.7 115.0

21 -M a y-9 | 114.0 112.0 114.2 113.6 115.0

_29-M a y-91 114.0 | I 8. 3 114.5 |13.9 115.4

04-Jun-91 114.0 117.5 114.7 | 14.'2 115.5

l l -Jun-91 114.0 109.8 114.4 113.9 114.7

13-Jun-91 114.0 111.5 114.2 II3.7 114.2

18-Jun-91 114.0 115.5 114.3 113.8 114.6

20-Jun-91 114.0 118.3 114.5 114.1 115.0

25-Jun 91 114.0 | 17.9 114.6 114.3 115.1

30-Jun-91 114.0 115.0 114.7 114.3 115.5

10-Jul-91 114.0 l19.R 114.9 114.6 115.6

16-Jul-91 114.0 118.0 115.0 114.7 115.7

22-Jul 91 114.0 118.5 115.2 114.9 116.8

Averages 113.8 114.9 114.5 113.1 113.7

(1) Cumulative Average with 10/26/86 compaction result.
(2) Cumulative Average witimut 10/26/86 compaction result.

In May 1991, based on the average of the Proctor tests, EarthFax increased the maximum dry

density control value to 114.0 pcf. This maximum dry density control value was kept for the

remainder of the silt placement on the upper tailings impoundment and evaporation cell as the

cumulative average used by EarthFax continued to indicate that the maximum dry density of

(14)
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114.0 pcf was accurately reflecting the overall compaction composition and variability of the silt

material.
.

This is shown in Table 2 as the cumulative average density values monitored by EarthEax

closely match the use maximum dry density control values throughout the construction period

on the upper tailings impoundment and evaporation cell. As with most soils, there is a naturally
.

variability of densities, even when the soil is relatively homogeneous. EarthFax used the

cumulative methodology to assure that compaction was consistent especially when the Proctor

values indicated the dry density may vary both below and above the maximum dry density

control value. This is also seen in the closeness of the graphed lines as presented in Figure 2.

As indicated, the " Maximum Dry Density Control Value" plot closely approximates the

" Cumulative Average Density" plot.

FIGURE 2
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114.0 pcf was accurately reflecting the overall compaction composition and variability of the silt

material.

This is shown in Table 2 as the cumulative average density values monitored by EarthFax

closely match the use maximum dry density control values throughout the construction period
i

on the upper tailings impoundment and evaporation cell. As with most soils, there is a naturally

variability of densities, even when the soil is relatively homogeneous. EarthFax used the

cumulative methodology to assure that compaction was consistent especially when the Proctor

values indicated the dry density may vary both below and above the maximum dry density

control value. This is also seen in the closeness of the graphed lines as presented in Figure 2.

As indicated, the " Maximum Dry Density Control Value" plot closely approximates the ,

" Cumulative Average Density" plot.
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COMPACTION DENSITY COMPARISON - SILT
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Although the compaction test results indicated variability both below and above the maximum

dry density control value as is typical with all soils, EarthFax continued to use the designated

maximum dry density control value as the conditioning and mixing of the soils in the borrow

area blended the material to the appropriate control value of near 114.0 pcf. This was verified

by EarthFax with the use of its cumulative average density that indicated the maximum

compaction density was near 114.0 pcf.

Another factor which confirms the emplaced material was sufficiently compacted is the

recognition that the actual compaction density results for the sitt material far exceeded 95% of

standard Proctor. A review of the 312 passing compaction test on the silt material for the upper

tailings impoundment and evaporation cell indicates the average compaction density was 97.9%

of standard Proctor. This higher compaction density assures that the silt material would meet

Ithe minimum compaction standard of 95% of standard Proctor.

i

This is conGrmed by examining Figure 3. This figure compares the 95% standard Proctor

density values with the average 97.9% Proctor density value from the maximum dry density

control values used by EarthFax. As shown throughout the construction for the upper tailings

cover and evaporation cell, the 97.9% average compaction for the silt cover material exceeds

both the maximum dry density control values and the cumulative average density used by

EarthFax.

Also contained on Figure 3 for comparison purposes, is a plot of the " Rolling Average Density"

values. Even when using this NRC approved methodology for determining maximum density

compaction control values, the average compaction densities of 97.9% of standard Proctor for

the emplaced material reaffirms the appropriateness of the cover system and that the materials

sufficiently meet minimum compaction densities.

(16)
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FIGURE 3
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in regards to the lower tailings cover and its evaporation cell, at NRC's recommendation and

subsequent approval, Rio Algom employed a " Rolling Average Density" methodology to select

the maximum dry density control value for Geld determination of acceptable compaction. The

basic premise of this methodology is to provide a realistic maximum dry density compaction

value that is representative of the type of material being placed while taking into account the

inherent variability of all soils that are relatively generally homogeneous.
:

Another important aspect of this methodology used during material construction was that if the

field engineer noted a signiGcant change in the soil material, he would begin another rolling

average to assure the density was representative of the maleiial charac!cristics.

(17)
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At the commencement of placing clay cover on the lower tailings impoundment the maximum

dry density control value used for determining acceptable field compaction was 111.2 pcf. This

control value was selected to begin the construction program on the lower tailings area as it had

been demonstrated during the construction of the upper tailings clay cover to be a conservative

value thus continuing to assure that compaction densities would meet 95% standard Proctor.

Presented in Table 3 are the results of the " Rolling Average" methodology. The compaction

data in the table are in Appendix D. As demonstrated in this table, throughout the construction

of the clay cover on the lower tailings impoundment after the initial selection of the maximum

dry density control value, the control value utilized was the same or a little higher than the

average rolling average. This assured the soil emplaced had a compaction that met or exceeded

95% of standard Proctor.

TABLE 3 ,

COMPACTION DENSITY COMPARISONS - CLAY MATERIAL (pc0

Rolling Maximum Dry Rolling Density Results Used To Obtain Rolling Average
Average Set Density Average

Number Control Value Density

1 111.2 111.5 110.0 112.5 111.0 113.7 112.5 115.3 107.0 110.1

2 111.5 111.5 110.0 112.5 111.0 113.7 112.5 115.3 107.0 110.1

3 111.5 110.7 106.2 111.0 108.5 113.2 112.8 110 0 112.5 111.0

4 111.5 110 5 109.5 106.2 111.0 10R.5 113 2 112.8 110.0 112.5

5 111.5 110.0 109.1 109.5 106.2 111.0 108.5 113.2 112.8 110.0

6 110.0 110 0 109.5 109.I 109.5 106.2 111.0 108.5 113.2 112.8

7 110 0 109.5 108.8 109.5 109.1 109.5 106.2 111.0 108.5 113.5

8 110.0 109.5 113.5 108.8 109.5 109.1 109.5 106.2 111.0 108.5

9 110.0 110 0 112.5 113.5 108.8 109.5 109.1 109.5 106.2 111.0

10 110 5 110 3 113.5 112.5 113.5 108.8 109.5 109.1 109.5 106.2

11 113.2 113.2"' 113.5 112.5 113.5

12 112 8 112.8 111.5 113 5 112.5 113 5

13 113.4 113 4 116.2 111.5 113.5 112.5 113.5

14 113.4 113.4 113.0 116 2 111.5 113.5 112.5 113.5

15 113.1 113.1 111.8 113.0 116.2 111.5 113.5 112.5

16 112.6 112.5 109.3 111.8 113.0 116.2 111.5 I i 3.5 112.5

(1) Field engineer noted change in the material warranted the initiation of a new rolling average.

(18)
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This table has been plotted and is shown as Figure 4. As seen, the maximum dry density

control value selected allows the cover material to be placed and compacted to account for the

inherent variability of the soil while incorporating the necessary controls to assure the material

is compacted to density that is at least 95% of Standard Proctor.

FIGURE <l
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Additionally, actual compaction results re-confirm that the emplaced material were sufficiently

compacted. A review of the 496 passing compaction test on the clay material for the lower

tailings cover system indicates the average compaction density was 97.8% of standard Proctor.

This higher compaction density assures this clay material meets and exceeds the minimum

compaction values.

(19)
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The silt material also utilized the " Rolling Average" inethodology. The results of this

methodology are presented in Table 4 and enclosed in Appendix E. For easy comparison, the

table is graphed as Figure 5.

TABLE 4
COMPACTION DENSITY COMPARISONS - Silll' M ATERI AL (pcf)

l
Rolling Maximmn Dry Rolling Density Rewits Used To Obtain Rolling Average

Dens:t AverageAverage Set
Control %yNinnber Inc Densit y

1 116.5 116 5 115.8 116 2 118.6 115.4

2 116.5 116.6 117.0 115.8 116 2 118.6 115.4

3 116.4 116.4 115.5 117.0 115 8 116.2 118.6 115.4

4 116.4 116.4 116.2 !15.5 117.0 115.8 1 ! 6.2 118.6 115.4

5 116.0 1160 113.0 116.2 115.5 117.0 115.8 116.2 118.6 115.4

6 115.3 115.3 110.2 113.0 116 2 115.5 117.0 115.8 116 2 118.6

| 7 114.4 1 114.4 _111.5 110 2 113.0 116.2 115.5 117.0 115.8 116 2

171GURE 5
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A review of the passing compaction tests on the silt material for the lower tailings cover

indicates the average compaction density was 98.7% of standard Proctor. This higher

compaction average re-confirms that the minimum required compaction values have been

attained.

The lower tailings evaporation cell which was built after the construction of the lower tailings

cover, also used the rolling average method to determine the maximum dry density control

values. The clay material on the evaporation cell utilized a maximum dry density control value

of 111.0 pcf throughout its placement. Its determination is shown in Table 5. The density

results noted in the table are enclosed in Appendix F. This value was used throughout the clay's

placement because of the small quantity of clay did not necessatate additional Proctor tests.

TABLE 5
COMPACTION DENSITY COMPARISONS - CLAY MATERIAL

LOWER EVAPORATION CELL (oc0

Rouing Maximum Dry Rolling Density Results Used To obtain Rolling Average
Average Set

Densit7
Average

Number Control \ alue Dendtv

1 111.0 111.0 112.0 111.0 111.8 112.9 111.6 112.0 109.3 107.5

As indicated by the density values, the rolling average methodology results in control values

which are representative and provide the necessary control to assure that compaction meets at

least 95% standard Proctor while also accounting for the natural variability that is inherently

found in all relatively homogeneous soils.

A review of the passing compaction tests on the clay material for the lower tailings evaporation

cell indicates the average compaction density was 98.7% of standard Proctor. This higher

compaction value again re-confirms that compaction results exceeds the overall required

compaction values.

(21)
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The silt material placed upon the clay on the evaporation cell also used the rolling averages and |

the maximum dry density control values as shown on Table 6. These values are also contained |
1

in Appendix F. !

|

TABLE 6
COMPACTION DENSITY COMPARISONS - SILT MATERIAL

LOWER EVAPORATION CELL (pcf)

Rolling Maximum Dry Rolling Density Results Used To Obtain Rolling Average ]Average Set Densit Average
Number Contrni alue Density

1 115.3 115.3 123.0 111.5 110.2 113.0 116 2 115.5 117.0 115.8

2 115 6 115.6 118.1 123.0 111.5 110 2 113.0 116.2 115.5 117.0

3 115.5 115.5 116.7 118.1 123 0 111.5 110,2 113.0 116.2 115.5

4 115.8 115 8 117.5 116.7 118.1 123.0 111.5 110.2 113.0 116.2

5 115.3 115 1 112.4 117.5 116.7 118.1 123.0 111.5 110.2 113.0

6 115.7 115.7 115 9 112.4 117.5 116.7 118.1 123.0 111.5 110.2

7 116.3 116.3 115.4 115.9 112.4 117.5 116.7 118.1 123.0 111.5

8 116.5 116 5 113.0 115.4 115.9 112.4 117.5 116.7 118.1 123.0

9 115.8 115.8 117.2 113.0 115.4 115.9 112.4 117.5 116.7 118.1

10 115 9 115.9 119.2 117.2 113.0 115 4 115.9 112.4 117.5 116.7

11 116.1 116.1 118.4 119.2 117.2 113.0 115.4 115.9 112.4 117.5

12 115.5 115.5 112.5 118.4 119.2 117.2 113.0 115.4 115.9 112.4

13 116.6 116 6 121.5 112.5 118.4 119.2 117.2 113.0 115.4 115.9

14 116 8 116 8 116.8 121.5 112.5 118.4 119.2 117.2 113.0 115.4

15 116.8 116.8 116.1 116.8 121.5 112.5 118.4 119.2 117.2 113.0

16 1180 118.0 122.0 116.1 116 8 121.5 112.5 118.4 119.2 117.2

17 117.8 117.8 116.1 122.0 116.1 116.8 121.5 112.5 118.4 119.2 !

18 117.6 117.6 117.0 116.1 122 0 116.1 116.8 121.5 112.5 118 4

19 117.4 117.4 116.8 | 17.0 116.1 122.0 116.1 116.8 121.5 112.5

The average compaction result achieved on the placement of the silt material relating to the lower

tailings evaporation cell was 96.7% of standard Proctor.

:
In conv.sion, as clearly demonstrated for each of the cover materials on both the upper and lower j

tailings cover and evaporation cells, the compaction results and the methodologies employed at the

facility allowed the emplaced cover materials to be sufficiently compacted to overall meet and exceed
'

the 95% standard Proctor densitic.s.

(22)
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APPENDIX 11

UPPER TAILINGS COVER AND EVAPORATION POND

CLAY COMPACTION TESTS
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NVLAP
^("ddd 532 West 3500 South 5826 South 1900 West

Salt Lake City, Utah 84115 Roy, Utah 84067
Phone 2664498 Phone 776-5355

22-Mar-89

Earth Fax Engineering
7324 South 1300 East
Midvale, Utah 84047

Attn: Rhett ,

Project: Rio Algom
Material: Soil Stone, Gray,

Sample had to be crushed
from soil stone
CL

Source: SS-40-B, BA-4,
10' - 12'

Test: T-99 Proctor
Date: 3/06/89

Labf: 23174

Maximum compaction 113.1 p.c.f.
Optimum Moisture: 14.6 %

ATTERBERG LIMIT
Lab #23175

Liquid Limit 43.6=

Plastic Limit = 24.4
Plastic Index = 19.2

Sincerely,
l

. _ . (L ' d
Tom McNamee
Lab Manager

|
i

|

'
National Voluntary q
Laboratory Accreditation g United States Department

Program Q of Commerce Accredited

|

Member ASTM. ACl. AGC
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Salt Lake City. Utah 84115 Roy. Utah 84067
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22-Mar-89
.

Earth Fax Engineering
7324 South 1300 East
Midvale, Utah 84047

Attn: Rhett

Project: Rio Algom
Material: Gray soil Stone

Sample had to be crushed
from Soil Stone
CL

Source: SS-36-C, BA-2,
8'-12'

Test: T-99 Proctor
Date: 3/06/89

LabH: 23150

Maximum compaction 116.9 p.c.f.
Optimum Moisture: 12.3 %

|

ATTERBERG LIMIT
Lab #23151

Liquid Limit = 42.4
Plastic Limit = 20.3
Plastic Index = 22.1

Sincerely,

~ Af fAL
Tom McNamee l

Lab Manager

'
National Voluntary q j

Laboratory Accreditation g United States Department
Program Q of Commerce Accredited

Member: ASTM, ACl. AGC
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5... . , U.tk TESTING LilBORiiTORIES |
:

NVLAP |^(" * 532 West 3560 South 5826 South 1900 West
Salt Lake City, Utah 84115 Roy, Utah 84067

Phone 266 4498 Phone 776-5355

22-Mar-89

Earth Fax Engineering
7324 South 1300 East
Midvale, Utah 84047

Attn: Rhett

!Project: Rio Algom
Material: Medium Gray, Clayey Fines

Poorly Graded
CH

Source: SS-37-B, BA-2, 9'

Test: T-99 Proctor
Date: 3/06/89

LabN: 23158

Maximum Compaction 117.6 p.c.f.
Optimum Moisture: 7.8 %

ATTERDERG LIMIT i

Lab #23159
Liquid Limit = 51.8 |

19.5Plastic Limit =

Plastic Index 32.3 j=

sincerely,

~ ^J/f~~~w
Tom McNamee

|Lab Manager
|

National Voluntary G
Laboratory Accreditation gf United States Department

Program a f Commerce Accredited

Member: ASTM ACl, AGC

-. ._ _ . . _ _ - - _ - - _ _ - _ _ _ _
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\...$gx.... a / TESTliVG LiBOlbiTORIES
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t

RVLAP
^ "' d'd

532 West 2560 South 5826 South 1900 West 5071 So. Arville
Salt Lake City, Utah 84115 Twy, Utah 84067 Las Vegas, Nevada 89118

Phone 266 4498 Phone 776 6355 Phone (702) 364 8031

November 22, 1989

Earth Fax Engineering
7324 South 1300 East
Midvale, Utah 84047

Attn: Rhett Brooks

Project: Rio Algom
Material: Grey Clayey Fines,

Poorly Graded
Source: Pit 45 De rT H (o "6 5 '
Test: T-99 Proctor
Date: 11-20-89

Lab #28387

Maximum Compaction 110.4 p.c.f.=

# ' ''/ f'Optimum Moisture 15.8%=

SoiTAStt iron USE Al
c'LAt LAt li R .y y

Atterbert Limit / /

Lab #28386 RkB
Liquid Limit 47.8

I
=

Plastic Limit 21.7=

Plastic Index Jd.1=

N M coR D AtJCE LO IT H THE 'Rn c t 4 % no3/
.ovER D Esing/ CAppe <mx L '),
'3L : S. 5 - PI 4 c . 7'15 ( L L ) sincerely,

,

S. 5 - Z 6, | + o. 715 (17, g ) fg@Mo=

~ /5. O
Doug Watson9NO Genera 1 Manager

National Voluntary -
5

.. x
1.aboratory Accreditation United States Department*

Program
. ht) . .J of Commerce Accredited

Mem!mt ASIM. ACt. AGC

___ _ __
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^"' 'd"d 532 West 3560 South 5826 South 1900 West 5071 So. Arville
Salt Lake City, Utah 84115 Itoy, Utah 84067 Las % gas, Nevada 89118

Phone 266 4498 Phone 776 5355 Phone (702) 364-8031

November 22, 1989

Earth Fax Enginecting
7324 South 1300 East
Midvale, Utah 84047

Attn: Rhett Brooks

Project: Rio Algom
Material: Tan & Grey Clayey Fines

Poorly Graded
Source: P i t dp $ 5- Wo DEPrg 2 . 5 '- G ,
Test: T-99 Proctor
Date: 11-20-89

Lab #28389

Maximum Conipaction 111.3 p.c.f.=

Optimum Moisture 15.0%=

Atterbert Limit
Lab #28388

Liquid Limit 35.4=

Plastic Limit 18.2=

Plastic Index 17.2=

re A C C ORO NJ Lt tu iT H 7 HE k E C L A M ATioN COVE R
t.k St G+J ( A P Pt.i Di A L ') ,

'

SL: 5. 5 - PI + o. 74 5 (.L L )
g 5 - 17 2 + O .7/.5 ( 3 5. 4 ) Sincerely,:

11.] {$r <wo=

,

'

Doug Watson
General Manager

r
National Voluntary OY g United States DepartmentLaboratory Accreditation
Program a of Commerce Accredited

Member ASTM. ACI AGC

. _ _
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

Client: R i o AJgo:n M ir31r;g Corp . Project No. C01-06
_

Site Location: Upper Tailings Cover 5;vstem Sample No.
jffiL 2'E /170Tested by: _2d5_U_6RD_pr5 Datc:

Soi1 Description: G,p,A d.1 A _112 R d 1 E S-_AAIXEO I.p / N ?A p f 8Lo hM/ _ 6/1 g M
w| aOME FINE NLD

b L A) TEbI !Water Content Determination
?_

Trial Number 1 2 3 4 5 6

Cup Number p \| 95 39 Q_ }}
Tare Ucight- 3 ("c) //,32 ll,01 /I,Yo //,41_ Jh2 'L JIR
Tare 4 Wet Soil, g (U ) }g3 g79 gg_ eg g gg3

Tare + Dry Soil, g (U )
4 5. '/O MM MM E1 2R2

Ut Dry Soil, g (Ud 2 - U)U 2LOJ 3'6,60 37 /7 L3_,M 1(l'N
= #c

-U)Ut of Water, g (w = U2 (, , '/ 3 gg gg //,yS_ 7,73_2

Uater Content, % (wl - (w/W )l00) fj 9 j, 9 fg,g fg, 9 /9, fii

Density Determination

Ucight of Mold, g (U ) pgg-p - -- .e--->'

Mold + Uet Soil, g (U ) g{ 3q egg Jggf I' 39p9 g{3

u,, ) j_73_g g 7,12 IT5 2 / ?>8 _I _ 1106_Ut uet Soil, g (u, = v3

3Volume of mold, cm (V) ef '/ '| - J-

3Uet Density, g/cm (U /V):Dw /,3 37 I,3'15 J.%2 /,77 3 2.ol9y

Dry Density, g/cm Ow/(1 4 W1/100) 1. Gn i,( l '1 t ,70(, /,637 /475 _

1

_ _ _

/,71 -

N'
l 70 - - - N Liquid Limit = VM-

s /.Vf -- - - - - - -

Plast ic Limit = 22d\=
l'lo3 - Plastic Index = JA,,]

t 'N - Shrinkage Limit = [h ,]l

I'N '
Soil Class . -C(_

f.% - -

/,/ h It ,

to 'l # 2. '3 14 's 4 i7 it 89 20
Water content n 'o

/[._k i / 3.s'/ '% ~ E=Opt i:ntuu Moi s t ni t- =

_ / / 2, (v ['>c[ [=[ )='Misimum Dry Denr.ity a /_Oh , 3 Pcf
,

WA
EarthFax

!l

*
,



,-
+-

STANDARD PROCTOR COMPACTION TEST (ASTM D 698)
|
i

Client: Rio A1 nom Mininn Corp. Project No. C01-06

Site Location: Upper Tallinns Cover System Sample No.
Tested by: En e ,t g h d, t| Date: _9p et . % o . \ 9 4 0

Soil Description: Gw %\b, % M im.1:mt W.h !

ShrL< L.c .4 .. A C.lg t yc 0.. t LL u,. a.tw t,. A , wku 9. u e it. ( t-5t * t-it). I

CLA, TEST *Water Content Determination

Trial Number 1 2 3 4 5 6

Cup Number- QG ;) f 30 3y 3/

Tare Weight, g (U ) f f, 7 ef jfg7 77 y o jf,3_gg //./gc

Tare ., Uet Soil, g (U ) ,y f, y , /,:cf 7 efq, 9,/ gy, g yc <fy3

Tare 4 Dry Soil, g (U )2 73.33 40.i7 Wgy 3P.71 31,92
-U)Ut Dry Soil, 8 (Ud"U2 c 5g.gq </O 3 4.11 A7.11 al S ?'/

>-U) e[q 7 5.o 4. C 4 27 f.5 LUt of Water, g (v = U2 2

Unter Content, % (wt = (w/U )100) g,,79 3 ,, ,2 g7 f3,,gi j g ,gg g g g g qg,d

;

Density Determination

, Veight of Mold, g (U ) pay 1 N- '
ii e"

Mold + Vet Soil, 8 (W ) gg3 37432, M 76 3 _$ 3 1 d13_a

-U) 9Ut Ue ti Soil , g (U, = W3

3
_. ii I7 L 0 )q33 Iv q7 Igg 7p

Volume of mold, cm (V) qq .
,

'
3Uet Density, g/cm (U,/V)1 y . g9
3Dry Density, g/cm Dv/(1 4 w1/100) ,, q ,, ,,g

__ __ _.

e

in !

*
IV ^% Liquid Limit 45.o=

'M "
Plastic Limit = pt. go j [r>

'" Plastic Index = ao.wt I

/ Shrinkage Limit = i t u,1p

Soll Class. - At _j
/

/
g q n n it 13 W 15 'l 17 /1 d **

'

Water content, n %

A vei' Aas s
Optimum Hoistute _ J 5,55 l

_

1
-

j 3, g,, g ~ f,
,

Maximum Dry Density = .[QLl __ _ PCf ///,(o Pc4 it >> .m
EarthFax

hs
. -- _ _. - - . - -
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

Client: Rio A1_gom Mininn Corp. Project No. C01-06
Site Location: U_nne_r Ta llinns Cover System Sample No.,

/_ af_f 2> l d e L C. Dato: 6' - / (, - 9 OTested by: J t g- 6,' L b CLAY We'h 4b<sar/
'

Soil Description:
9""f b' U'*+''''''. Ra.J o e Lo c a 4.''cua s j,,, O rs w4 9 c 6 er # 7**'S t'- 7

3(g - g-Water Content Determination
7

Trial Number 1 2 3 4 5 6 -

Cup Number ;Jo 3L 35 43 _at 17
Tare Weight, g (U ) f/,3 | RJ_ //df //, 3 '/ //,h I li l C/c '

Tare + Uet Soil, C (U )
_ 7 9,01 M01 1N/S ]] M 3 99 7I'T11

Ere + Dry Soil, g (U )
_ 79,94 9 5,7 '~1 7%,6Y SL /I b 4,lb. /> 3.l '(2

-U)Ut Dry soil, g (Ud=U2 g ,y5 63.94 6 | .2 5' J 3|7') 53.64 52.16c

Ut of Vater, g (w - U2 - U)2 4./.2 f 6.9) 6 30 b'HI 3 '7 % II' ' #
Uater Content, % (wl, = (w/W )100) (g,g|p ej ,o g , g, ;t g ; ; ,q q, ; g , f, g 7 7,g g . iit

Density Determination

Ueight of Mold, g (U ) gou5 --- - '
p

Mold + Wet Soil, C (W ) 3gg p g o_ 36 ') $ 34ff _l$90 Tf23 ;
3

Ut Uct Soil, g (U "W -U) 15'q f fby1 /636 1047 I S 4 'l i T B O_
v a p

3Volume of mold, cm (V) q1/ y '- '

~

3Uet Density, g/cm (U /V) :DU g4 g,gy ),3 3 g ,-| q |,q g g, g 9v

3Dry Density, g/cm ffw/(l 4 w?,/100 ) vrs i. L o 1 551 i.s s n6S n a z-

- - -
I

1

1.k1

iM Liquid Limit = </6.7 bi

I'b5 ---~

s Plastic Limit - J7.2,if
=

{ ib Plastic Index - pv. e 3
\

,

u
I''' A Shrinkage Limit /Ifob =

72 Soil Class. - C /.-

'_ jg

g e \ iW i L i'6 Se p t. eg g
,/\ t/E/2 AGESN Water content, n */,,

|~

. /1. O__ _ 1. / '/, 3 70 jOp t imuni Moistuie - :::. _- :::

\1D'1 pcf ///, / j?CMaximum Dry Densit y - 4 = =

W4 Wi
EarthFax

|
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

GRa.b hes +,

Client: Rio Alcom Mininn Corp. Project No. : C01-06

Site Location: U,._p.pe r Tailings Cove r Sys tf_m Sample No.:
Tested by: Go6 l% ti.'Sn + l urr AVIch Date: /, - |- 9 0

Soil Description: C r * *, s et f < c Lav
sa4 e Lar sa h,'so w tgj. 'g w y y c l. q 's Foc.gg,(eL

Water Content Determination Q Qg h
Trial Number 1 2 3 4 5 6

Cup Number 3Q ,3 h 3 $~ Z /p ,3 O

Tare Weight, g (W ) jf, yf, //, y g> //,3 (, //, 7 g / /. 2 9c

Tare + Wet Soil, g (W ) 7p,/ '7 M ,9 7/ /eJ. / z. f9 9E 7 V f55-i

Tare + Dry Soil, g (W ) 6 7, o b 61,i'1 57. c 1 5 3,4 (> 4f, ot2

Wt Dry Soil, g (Wd-W2-M)
5 5, f o 99.10 46.6s' 91.98 6373c

-W)Ut of Water, g (w - W1 2 g,|f .5.7 o /., . l ( G.2b 9 63
Water Content, t (w% - (w/W )100) g( jg,q g ;3. n f q ,99- 1782.d

Density Determination

Weight of Mold, g (W ) 2 04 (,. p pey/r ~2 o v /, 2 091, 2o4Lp

Mold + Wet Soil, g (W ) 3%i4 3601 3T43 3701 3Ne
3 8

Vt Wet Soil, g (W, - W3 -W) ; 7 /, 9 p c,3 f797 1955 g q 5tp

3Volume of mold, cm (V) g99 q gej g af y G t(y $ </4/
3Wet Density, g/cm (D, - W /V) j,g 7 j,gg | , q ef) |, g g,o gy

3Dry Density, g/cm Dw/(1 + w%/100) 1.11 1. le 6 /. le $ l 7| l 7 le
' . -

z.o - - NO bT]& VIXHl.r
- b- /M T 'TElT UA 5I

E COA!/JUL7T )S$ l9 Liquid Limit -

-

Plastic Limit -

E te - Plastic Index -
ID

$
'

7 Shrinkage Limit --

* '
L7 '

Soil Class.w .- -

1

|

LG

4' 7' )( )$ Jo' $ $ }5 14 |5
i

f 10 j p Wafer content n %
\|'Y ,

IH I f, ,

|#Optimum Moisture %-
te

%)%,' :
[* O 012 C t )(2 I/ E , {h =' ~~;;;

._ =
|Maximum Dry Density - /07,9 pcf / ;'#V |NfM S /1) 0 5151), ,y j,'
:

A t/E /2 A Cc 5 "c, //O, @ ,0C [ /y , 5 %, Aaor.<,NR e . Ea ax

!-

1
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SAMPLE NO.TP FUE S YDEPTH ELEVATION
SAAc( frMg '$ |SO|L 6/2A Y CLAf 7/ 6 $A !

LOCATION Sio A_l G o ti dra> W u SfL. |
OPTIMUM MOISTURE CONTENT '7 9

MAXIMUM DRY DENSITY /Ofo 9 !
.

METHOD OF COMPACTION-.- D 6M u) Wd4/Fic4nd4 |Q
'% |

54mso sp4/vo !e,
|<<

0 0 MOISTU RE CONTENT IN % OF DRY WEIGHT
O 5 10 15 20 25 *

.

s
E B
E 6
y y 14 0

0 U

w
4 00a

r

! ZERO AIRw

, h VOIDS CURVE
ya .o

a

E 120

t

@
a w
; : o

: : : , ll O ,

'r
O

-

.

x

ioo

O
,
'o 9a

P1

0 |-

' COMPACTION TEST DATA - :

'k(
Dames & Moore

o n. i in e v. ... ,' PLATE
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STAIJDARD PROCTOR CollPACTION TEST (ASTli D 698)

Client: [Lio Algom Mininn Corp. _ Proj ec t flo. C01-06
Site Location: !!1nter Tailinns Cover System Sample No.
Tested by: _l.-J r r 1 l'N< L k Date: /o '7- 9 O

-

Soil Description: f r d 5 <'t h cLug '''/ f ' < Sud

5..rnple Location: Lam I' $ Shb .5 b G's 3* 4 3 f C L 7 L'O *3

Water content Determination TEsird5 / [o# y nf <[7
CLAY 3

,o

Trial Number 1 2 3 4 5 6

Cup Number
93 3cg a g- gg y7 sf3 .3)

Tare Weight, g (U ) //,3 7 // 7 7 //,52- .jny_y_ //,3 5 lb ?O II,2lc

Tare 4 Wet Soil, g (W ) g( 7,7,7$- gg, <jg (c<7y(,_ yj, g,, (g ,2 3 pgi

Dry Soil, g (W ) y , y' y,Q 773 0] g3{ 6 /,g C 5 40 SWTate 4 2

-M) (,7; . '/ ( /g ef(, /,/,5 7 _rg y/ y, 3, g / 52.63 ddUt Dry Soil, g (Wd-W2 c

Wt of Water, g (w - W3 -W) (fg /, y ~'$ 7,3cf c4 Q 4 35 ~/ l'U2 j

Water Content, % (w% (w/W )100) 777 j /,5g fy 7 j,/,g.4 74,g7 ?, 2. 7 /L M1-
d

Density Determination pAuy V0 /0 5 c"V / Siv/p s er

/'s Aut'tn , ro %nu a 1rwAu10 0 AT A FbM.

Weight of liold, g (W ) 3 9 (, pyG g o</G goyG 10 % 14p

Mold + Wet Soil, g (W ) ggp 37fg 3779 g g ge' 399j 37'34 37N3

Wt Wet Soil, g ( W, - W3 -V)
ge S eg jg /743 f yi/ 3 yg /73f M00p

3Volume of mold, em (V) gqq gqq cy ,f,[ gyy 79tf 144 '} 'WC

3Wet Density, g/cm (D, - W /V) j , <g gg jyg g j,qg / jy7 | 24) IMy

3Dry Density, g/cm Dw/(1 + w?/100) j,7 7 f j, ge3 j j,4,j g f,702 /<730 I 700 IE

n.o - - -- -- -- - - - - -- - -

r, - - - - - - - - -

j ts - - - - - - - - - - - - Liquid Limit - 35,0

Plastic Limit - /Ti 6s ,

N/r
2 10 -- - ~ q - -- - -

Plastic Index - /7,6
/$

- 7 s%
-

L Shrinkage Limit - / 3. . b
r\ \

e
,

.-
a /

-% -

y gggygyggg.
'

l.7 - -* y

__L,

p
' ,

_- _ - - -
.,

IG

,K. ,7; ,B ID ,9 " 30'/ I Jt'/ 3 J2'j y )3'i .; )A,b )5, y'O
,

' Water content, it% -

Op t ircum fioi s ture - % VWIb 'I @$ b O bl
, _ _ _ . , , _

'

= . . =- , - s!!a x i rra im Dry Density - ] ][) j pcf ( fat.i(1eOj, ([ j Ild ' 'I j 'lf /\ h ) j'j y
"t t is

/ha VMe5 Hn '/ pc| { /y, f % Lw/ s 7UAE [Q'

1
1
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STANDARD PROCTOR COMPACTION TEST (AST|4 D 698)

;

Client: Rio_Al nom M i ni nn Con) . Proj ect No, C01-06
._Imer Tailions Cover Syste_nl Sample No.Site Location: U

Tested by: U O'-7 /M fflf Date- 6 -/ s - 9 O "

Soi1 Description: G r m ' S !M 2 (s s '"| f;Ne s a <~ o l

d()t.La9 ' t ' O a' 1 G 4- 6 4. kh 6/ - J +'d - 6lSarnple Locallon: L % r

Cu rt= di7 m /, e
DtermhnationC,ra5*#<totD pdf# 31 ?> 7f p#

c o"d**
/" b# #

Water Content
g

93 0 4jd,0 -y O dg /3o /95 J7 /a d */

Trial Number 1 2 3 4 5 6

Cup Number /f[ 3 <g y7 39 34, yj 9f '

Tare Weight, g (W ) | 7, 3 q jj,.75 ff, g g 7;,53 //,5 / j/,3 g | [, <fyc

Tare + Wet Soil, g (W ) gg j cf,y ( 4fp gp,93 cj f ,7 L G7,97 g, f 2
i

Tare + Dry Soil, g (W ) g g.c|q 7(.73 /, if.o g g g , yf _ ff./g 40.05 M.W2

Ut Dry soil, g (Wd-W2 -W) g), L g Go,gg j_4,3 g 7o,o; 72.f y 73,44 72, M _ ,c

Ut of Water, g (w - W3 -W)2 f, , g .7 7,q 9 g,j g gi,3 g i3,g7 7,96, ]].77
Water Content, 't (wg - (w/W )l00) 10,l o 10.4 3 14,3''l ll.,.7C I L t 2. , 10.1 L /(m '23d l

Density Determination

Weight of Mold, g (W ) /044 07 o 4/o c2 0 4 /, J? b 4/o R OY (c) k0p

Mold + Wet Soil, g (W ) 370) 3g35 3263 '3 9 /o f 3'7 95' 21N-3

Wt Wet Soil, g (W Wa-U) /g $6 J ') T 9 |g n 19 l') 1949 IiN -
-v p

3Volume of mold, cm (V) gqq 9 #c/ q44 9yy 9 4 L/ Y_.1
3Wet Density, g/cm ( D, - W /V ) ;,q g j,q o f , <) I g ,o 3 g ,o /, d, o by

3Dry Density, g/cm Dw/(1 + w't/100) ;gg },4 g ) , (o % ),7 $ ),7 4 122 i ,

-- - Di\u 4 /hv>ptz

z.o - - -- - - - -- - - - - -- ( IU ' O ' " # #" 'N
,̂

E

j ts - - -- Liquid Limit L/2 0

p
--

Plastic Limit - 14,9

s "- 0- - L vlastic index - pj,1,
D N __/_--

P) Shrinkage Limit - jy.ob - J-Z
~ ~#Q _

,LT -
_

- - r - , = ~
R Af N- - -g_ y

'
1 Val conten c% d. le Il . / #e CU/M,0 WE

'
'/7'/ gOptimum Mo: .ture

/ 5, 2 13 1-

/S,q __

Maximum Dry Density _ )]() ] pcf |O 9, o 108,7 ffp, ,,,( f ,Q~Q]{%?[]) aft |LATu 5 % A_r;E :,u 8 pin')7y) y) [] A u r 5, i A A c o p,r ,

so cr4aco cuc we rcuoome mm swers), EarthFax 4 i
% :

l

|

_ - -
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LAut W
SAMPLE NO. DEPTH ELEVATION
S O IL. OfI-6 EAT 'I Co r4 Y

LOCATION Mj) 6 UTA d
OPTIMUM MOISTURE CONTENT /.5'. Z-
MAXIMUM DRY DENSITY /09
METHOD OF COMPACTION 3.41&_u/ ire 4e 7// 4704

,

N U
< <
D o MolSTURE CONTENT IN % OF DRY WElGHT

O 5 10 15 20 25
I

$
5 8

6
y 14 0*

O O

W
E l30~

w ZERO AIRj ;j ) votos CURVE

3

E 120

_ U

! ! l
; 5 o :

'";E
3 ,
e llo

i

%s'O |
!

x
O
o
Q '* q, o
0,
4
o
d.

h.
w

pop'i O ATT. SAMPLEb TESTED Sy 72:o A u t- o m :

(. //0i l Pak 2 17,1 4 ) AM) (pARcO( %)
'

'

COMPACTION TEST DATA
l IQt] \ D N L MI T '/], 0:

hLN5 Tic Limit - / 7, 9 !

ft_A ST'1C [AIDl'y r 22, / Dames & Moore

= s e . , i n t v. . . . " PLATE
t

__
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SToce R EC
SAMPLE. . _ _. _ O - H ELEVATION
SOIL 6/2M Gi NAY CHAtf M46I AfWikfd
LOCATION 8._fo ML Go /I_
OPTIMUM MOISTURE CONTENT /79 5

@ MAXIMUM DRY DENSITY /08'.dg4q
METHOD OF COMPACTION AsrN 34 V w Ho ot r id4 r/M

S A M Pue o E/'N / T
"
m m

O O MOISTURE CONTENT IN % OF DRY WElGHT
O 5 10 15 20 25 ,

'

>.
o

Ib @

i f; :
4 W 14 0

o o

13 0~

N ZERO AIRw

|>0 h VOlDS CURVE
g=eo
.;

E 120
*

>
- t
5 E

! a
r|: ,

e llO

,

/

b10 0

0
0

90
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STANDARD FROCTOR COMPACTION TEST (ASTM D 698)

Client: Rio Alnom Mininn Corp. Proj ec t No. C01-06
Site Location: Upper Tailinns Cover System Sample No..
Tested by: lct vt > 14X4cf. l Date: (s-f%'-9 0

| Soil Description: G r Ad 5 /d 6, C L a , 'o/8. 'w4 :5 4 -)

CLA) TEST W 8'Sampic Location; g e yyo s| QA <r $2 '

wa e

3m h" 3* * ** 73 ~' " '

Water content Determination i

|ON l30 1h0 e2bo o9 3 0 . 6 Y' A
'

Trial Number 1 2 3 4 5 6

Cup Number M 3Z 29' e/.E P1 ,2 r

Tare Weight, g (W ) //,67 //. 3 y //,56 //. 44 //,56 ll> 5~ 3c

S e + Wet Soil, g (W ) %q2 8 37 F G 2'? 77, M 9 F. 0 0 95'.77i

Tare + Dry Soil, g (W ) 72,19 7545 72,2 (c (o"/, '/5 3 '/, 21 N .'122

Ut Dry Soil, g (Wd-W2 -M) /g / ,33 (p '/ ,31 60,7/o $1ol 72,73 rd. t 9c

Wt of Water, g (w - W2 -W) g,cjH 7,73 L O2 L/4 /0,7/ d.2l2

Water Content, 1 (w% - (w/W )l00) q,g jg,og |3,20 / '/,0 3 / t/, 73 7,9 4d

Density Determination
.

Weight of Mold, g (W ) [, y NAp

,J Mold + Wet Soil, g (W ) 14 7 3952 vo a c) 4035- 4o36,
3

Ut Wet Soil, g (W, - W3-W) ggj ;g g | g 7:j ;gg gggp

3Volume of mold, cm (V) 9qq - -

- _q
3Wet Density, g/cm (D, - W /V) j , ej g ggjq g,gg7 7 g7 pggy

3Dry Density, g/cm Dw/(1 + wt/100) fy7g f ygg g g g t| 7 j,g qq, 7,7 g

- - D/u u . d /v/ccu f
2.0 - - - - - - - - (!''/.'l ;r'! F .''t. -%)

,],,
-

$ ts - Liquid Limit - 3'/,0
-

'/.

,- m ~ Plastic Limit - /(c,, 5,
- -

-

:

gis
-, , , , - -

-
s

Plas, tic Index - 1/ C-_ ,.

$ Shrinkage Limit - /2,7*' 'o -
- V-G~

Soil Class. - d. L
_._

LG

G 7 8 D lo 11 12 13 14 15
CWater content, w*/. pgggs f jUcef<y f, Apcc, ,,_ ,

Optimum Moisture / 3. 6, % /w 3 //,'/ /</,~7% _ _.

-

_ t

} Maximum Dry Density - ,//.$''/ pcf / / '/, '/ / / 3, '/ / / O, '/ [' f,;~M. .4 1

, ..

( f( L', ()f),U / f} { 5D (0 b|[h$nf 5t er ;,

bes J Mccae C scs mc rcuoofys lana Swns) EarthFax
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STANDARD PROCTOR COMPACTION TEST (ASTli D 698)

Client: Rio A.Jzom ttininn Corp. Project No. C01-06'
Site Location: Upper Tailings Cover System Sample No.
Tested by: L A YY1 A %4sll Date: /o -? O - 4 0
Soil Description: Gr% <; f ld-7 dLAw '"/ S o m < f;aud

Sample Location: Las,d'4 cl 'Lc 6 * l Bef-~ ~ a 44 a ko d-'3& e /G

C l-ky 1ES;T th Cf n. --u - -- %3we 6 -t

// O M ut u t. gt ,4 LWater Content Determination
0)6N'f W 'b*u N'S <?1 Ybw

Trial Number 1 2 3 4 5 6
,

|Cup Number .2 T( ,; g1 yG p .g u '7
-

Tare Weight, g (W ) //,52- // > //. n //.#f) //. //. 3 // |
c '

.-

Tare + Wet Soil, g (W ) gq? G q /. o - <9 m CJ/, y p g 3' yjL 2 /.q C2

Tare + Dry Soil, g (W )
'/2. M f|11 p,g | cl il 73.<n 'i t . 3 92

Wt Dry Soil, g (Wd-W2-W) /j l,( 2. 79 56 63,3 (, 49.5'I b70 7 /o005'C

Ut of Water, g (w - W3 - W) $,l1 q ,1 t| 9,74 | M -| 9,'I tl 10 of2

Water Content, % (w% - (w/W )100) fy 1 g ; 3,g q ;3 ,7 q ;q p gg,o 2 /s ./, 7d

( / 3. 2 9 ) \ 14 0 3 ) (15,0 W (/G,of) Cl'1,8 F)
Density Determination

Weight of tiold, g (W ) gtf f, gig gig gotg 7p( {
p

( Hold + We t Soil, g (W ).
3 yg gy g g2 3(?? O 7 2 ?> 2.

Wt Wet Soil, g (W, - W -U)3 p g<j g q .- r ,G, a 7,
3Volume of mold, cm (V) g y,, Q u .'y- 92N d .' re Cyli /

3Wet Density, g/cm (D, - W,/V)
f ,f . ;,9 3 ;9y j , q ,/o .,

3Dry Density, g/cm Dw/(1 + v1/100) ; ,7 . 7, j p f, 4 <,, ! 7; /9

2.0 - - - -

--- _ _ _ -- - -.- -

ts _ _ -

Liquid Limit -%F

-,
-- - --

Plastic Limit r '7-

._E te
Plastic Index - T. 7

u"'
-

Shrinkage Limit - '2 7e
o 9,~ o ... -Ynt7 '

l'.' Soil Class. -CL'

70
v

LG

G 7 8 D 10 & 4t AS ;i4 A*
Water content, it% a

iy 7 ,t ;g
AsN, ,3/2 ^et 5

l' .1 % -Optimum Moisture - )
/ y, ,i' b/c, _ __

emMaximum Dry Density - J01 3 pcf jf o,7 j-;c[ T,] d
t s .s s
k"J

EarthFax
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

Client: Fio A1 nom Mininn Corp. Proj ect No. C01-06
Site Location: Upper Tallinns Cover System Sample No.
Tested by: L a rry n. F)V4r(C Date:

Soil Description: (4 w a < < F. , l. 4, 6 l a w /"/'IIN e 6 d<vcI _6 - O'7
" O

Sample Location: L o ~ <. #h C Le y lifi W / 6ete > 5 % E '7 + ' ; - ' C'3

CtA3 T E .b 7- E /O |
Water Content Determinat' ion p g 3p

% ,+ 150 17 5 .22 5 29D ?! '
i
'

Trial Number 1 2 3 4 5 6

Cup Number Lj3 30 y 93 q/ O3
Tare Weight, g (W )

f j, y c; f j,y c7 fj,yg /f . qg j/,y.f //_7 jc

Tare + Wet Soil, g (W ) ,.n 9 7 9,, g gy ggjg g f ,g g, C/'J, M2

Tare + Dry Soil, g (W ) 71.2 5 77 '/5 70.15 7/. 4! F/4 1
2 ;'

,
,

,r g M . (, (, '5.75 St.80 6 0,5 (. 7s . ' ? IWt Dry Soil, g (Wd-W2 -M)c e
,

Wt of Water, g (w - W3 - W) hf| 7,41 1. F(, 8.V3 1.7 f i? S I2

Water Content, % (w% - (w/Wg )l00) g, y ;t,y a g , 5- jg,0 /6,3 / 7. 5

Density Determination
'

Weight of Mold, g (W ) p oul dC42 Pt3/d 2043 O O'l 2p

Mold + Wet Soil, g (W ) g.g. 3gg7 yq5) 3c)gof g79gc3

Wt Wet Soil, g ( W, - W3 -W) 15 S /?46 /4/7 /932 /4 5 /,,p

3Volume of mold, cm (V) gyy qqy qqq 7yy gyy
3Wet Density, g/cm (D, - W /V) 7, g g 7,97 2. U 3 2O6 247y

3Dry Density, g/cm Dw/(1 + w%/100) ).7 l I.7 Z ),7 7 / 7 (, 1,7 (,

z.o - - - - --

|
^
,,

E l

Liquid Limit 31 bL9 -

- -

Plastic Limit 10 63

i te

$
-

,

Pl a s ti,c._ Inde x I9 N=
' '~

Shrinkage Limit - 13 CZ
a --.

.-

L7
Soil Class. db-

!

La

G 7 8 f 16 gt X Y 2 W W
Water Nontent, sc, % l'i 6 IL r7 11

h Vl312h(-f~.S
15 .5 %

- - \Optimum Moisture -

/,/, #6 /o _ _ _ _

%: y;.Maximum Dry Density - 114 3 pcf // O , 7 g c , rp y k
Y '

i s
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NYl. A P
^"'*d"''' 532 West 3560 South 5826 South 1900 West 5071 So Arville

Salt 1 nke City, Utah 84115 Ikiy, Utah 84067 Las Vegas, Nevada 89118

Phone 266 4498 Phone 776 5355 Phone (702) 364 8031
July 11, 1990

Earth Fax Engineering
7324 Sou th 1300 East , Ste 100
Midvale, Utah 84047

A t tn : Rhett Br ook s

Project: Rio Algom
Material : Gre y Cl ay , Poorl y Gr ade d

Source: Lane M2 Clay Lift M4
4-3 4-8

Test: T-99 Proctor
Date : 6-21 -90 _ b 13

Lab H31210

106. 6 p . c . f .M ax i mum Comp ac t i on =

.= 16.0%Optimum Moisture

S i nc e re l y,

Doug Watson
Gene r al Man age r

'
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STANDARD PROCTOR COMPACTION TEST (ASTri D 698)

W'
Client: ]Ro Al r om M i ni ng_ Corp . Project No. C01-06o

Site Location: U_ prier Tailings Cover System Sample No.-
Tested by: / . -< r r -i //Af-<(( Date: ~7' ~> /- ' I ''

" 2 //- C' ' '/Sr"- 5 m .- ' </'Soil Description: /5 > o f -f

Sample Location: /o..e ' /j . f , , (e e' y n - . -/ .6 '*

C LN1 TELT Y// p*~, A
v,U,1J

Water Content D e te rmitta t ion
l'I r, o \ _', n 190 A30 0 ? r '% g ,la . ,

- ~ _-
=S

Trial Number 1 2 3 4 5 6

Cup Number }Q ' ;' g t/ g =1 J.S'
Tare Weight, g (W ) , , /- f: .g g |,/49 / l u '? II C L'

e

Tare + Wet Soil, g (W ) 10,33 (g e) | 82.4" |00, o 'l 97!C @<b 7 b ii

Tare 4 Dry Soil, g (W ) gl.gg % n. / ;/ t i , 77.59 9 '' o '/ lh ''2

t

-M)Wt Dry Soil, g (Wd-W2 c 7 3c 71, y f /f / , 3 t/ 75,70 73 . G '/ 7 D . '/, ! !c

W) g,3 C' ( ) . ,/,. 4Wt of Water, g (w - W3 - l'f 2 . 5 (? I /'

2
-

c< 1

Water Content, % (wl - (w/Wg )l00) ; ; , c( g f 3, g jg,7( ; |, , g g4 S,, _ 7 j

Density Determination
!

Weight of Mold, g (W )p 7 gj g gg p pj g, gg ;,; ye

Mold + Wet Soil, g (W ) q,73; gggg y gg j g o .j3 ;

p ; ,j ) ; y9 ,q 3j gg7 |-U)Wt Wet Soil, g (W, - W3

3
., s, ,

G, G ,_,Volume of mold, cm (V) ,>

3Wet Density, g/cm (D, - W /V)y ,. , ) , rg q gg , ., ,rq t.,,

3Dry Density, g/cm Dw/(1 + w't/100) ; , f , -] i , t. 3 y ,,3y. i .gy p f,g g rg
I . i ' t. 1 -sn 1. I Iz,

. . .$
o.

z.o - - - - - - - - - - - ---- - -

,c, _

E

'2 & Ots _ - - - Liquid Limit - s

- - - - Plastic Limit - l 'l r s~'s
=
E te -- --

f 17.9 6Plastic Index -

~H O Shrinkage Limit - IV l'f-

d=
g,

. Soil Class. dLt7 -- --- y, _ _ . . '_
- ~ M oc6 j

-

-

h, ,tc
'

t', 7 4 e ,? J J2 a +s 15

1 g gi Water content, a% ,q j 'r. g ,7
'

P 13 [t/F f2AC-FL i

15 95 % pg .-g
N

Optimum Moisture '-
=

Maximum Dry Density - I PIr - lf. 3,() pc f //O,3 fC'' [' i k/1

j
t,m

f
I EarthFax

.,;
,
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STANDARD PROCTOR COMPACTION TEST (AST!1 D 698)
i

W-
Client: Bio Algom tiininn Corp. Proj ect No. C01-06

Site Location: Unper Tailinns cover Syr. tem sampic No.

Tested by: / _ n y W-f D . /d V 4 <. / i Date: 9 - / '3 o I

Soil Description: C- s e , ' 5, C K. C /s ~ "'/'cm e 5n d

C.L'o.$
! t!LHf L& !'"'<''' M '<< Tu cD'^Sample Location; Le e e 'ff i

73
f p, e ,y,L ,/

~ /o, d CC LA9 TEcyr A
Water Content Determination _.A _

D' D ils o F
_

. _

("~j b li c 1 <; p .c0

Trial Number 1 2 3 4 5 6

Cup Numbe:: ,.;<g t(f y? (p p S' 3[ 3 '] :C

Tate Weight, g (W ) j r.g *( j (_ q (. f j,g O I!.gs( |!.c . |I, y 1 i: 1 |e .

l

Tare 4 Wet Soil, g (W ) p< 3 7 (, , Q 3, !,y ,v g,p p 337/ O l .f f T/1

2 ;g > > q :> . T l O, ~ ? '~i '/ . Y 2 393 | % flTare + Dry Soil, g (W ) ' i

Vt Dry Soil, g (Wo - W2~M) /, < / ' f 'J 2 7 7 /,4 '/ 5 'l 'f '/ 004'' r 77.W 7 '/ q gc

Wt of Water, g (w - Wi - W) 7a- 2.</9 /C.Y 5' | c, t/ ') || 5l 7, 7 'l 'l.612

(w/W )100) | |, c; g fy, g | | q ,q q | If , j | 17, t p/ 3 , 9 17 j .:pWater Content, t (w% - d

<, ,,,: is.m I ? J / Al y 3 g /\E ~i ? li f( l' S /'
,

Density Determination
15.9 4 /5 C

{ Weight of liold, g (W ) y na j g ,,,tj j gotg / j ay/ ''1 p <,/ 'p

I ' tio l d + We t Soil. S (W ) .y f 3, 3g 3</ 3gjpg y/g2 gtJ,gg3

-W)Wt Wet Soil, g (W, - W3 p j7q |g og Jgr c} Jggi ;c fa

3 dvolume of mold, cm (V) /,., o r , ,. - 9 .. 99 v yy
3Wet Density, g/cm (D, - W /V)y j, g ,gg gqq jggf g .ry .g

,

3Dry Density, g/cm Dw/(1 + w%/100) -J. / 7 9 I.U'9 |.707 1 l I 'e '~.1
j_ !.L''i im3 [.,- ! ;; ri,,, ,

2.0 -- - - - - -- --- - - y (| l' 'j i &

c - - - - - -

E ,c.,
3o'{ ts Liquid Limit

__ .---
- - -- Plastic Limit I ' / '7 #'~

t
@ to Plastic Index / ?I 7/<-

a,

Shrinkage Limit - /'/-*F1 - - -- -

G6
-

Soil Class. 0 /--) @o" - . -4
,

t7 _ __ _ . 7-
- g -

LG -
c 7 'sI o ri - m 13 N e r +5 tJ

Water cbotent, um ;q j ^z j [,. ;7 ;Q
A#t24tQ2.

-Op t.imum !!ois ture |< % __.

j,

Maximum Dry Density - I 107.9 pcf //o , (,, c-h ;
,

~, ,

\'a
EarthFax

,.-

t
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

>
Client: F.io A1 nom Minine Corp. Proj ect No. : Col-06

Site Location: Upper Tailinns Cover System Sample No.:
Tested by: Date:

Soil Description:

<j _ | - Q O4 :rSample Locofion:
7

y.- ;
- .

)
/" t

Water Content Determination g a g, g , g- <r y-

Trial Number /f 4f r/ 31 3 4 5 6

Cup Number pg 3g
Tare Weight, g (W ) jj .;y //,y 3e

Tare + Wet Soil, g (W ) gg j | gg, j g1

Tare + Dry Soil, g (W ) 7 r. ' '/ - ,2

-M)Wt Dry Soil, g (Wd-W2 c 57, ,9 <j ,e g, q
Vt of Water, g (w - W3 ,,- W ) g,,j. f . 7 (' #2

(w/W )l00)Water Content, % (w% - d , ,,q 75,37,,

i

I

Density Determination

Weight of Mold, g (W ) grs/l @y(p

Mold + Wet Soil, g (W ) 33gq 3g g3

-U) j.;x 7 q jegg,7Wt Wet Soil, g (Wv-W3 p

Volume of mold, cm (V) O J[ ;

3 W /V) p,37 gWet Density, g/cm (Dv - y

3Dry Density, g/cm Dw/(1 + w%/100) f, gg ;- rg.

i

i
l

2.0 - - - - - - !

c -

E

i t9 Liquid Limit -

-

Plastic Limit -
s
=
E to Plastic Index |-

Shrinkage Limit -
o

L7 Soil Class. -

to
G 7 8 0 lo B g2 13 H 15

Water content,ic%

Optimum Moisture %-

Maximum Dry Density - pcf , 4" i

a ,,
Ph," J

EarthFax
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l



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

: ,

k
Client: Rio Al nom liininn Corp . Proj ect No. C01-06

Site Location: Jipper Tailinns Cover System Sample No..
Tested by: l a rr'1 M Y' / < l ( Date: W " E ~ '? /'
Soil Description: (h)-6 L 4 K/LA, r' L ? < r 'T<' / ' ' fe' *<I

Sample Location; E az.S J- $ .a ,J . L ' L?e i r m. ' f .' 4 # 2
C TELT /3 n e ,% o

JWater Content Determ ation ~ . _ _ n ___ _-

f is n too ,io :pt o Joo O\
Trial Nu:nber 1 2 3 4 5 f My o

59Cup Number t-jg y- 3g 3g <f 3 3 ry
II||l,Tnre Weight, g (W ) ,,, q g ,, ,g ,, _ gg ,,, g .$ p _ y ,7 ,,, yge

Tare 4 Wet Soil, g (W ) y, g :. ;' (, , f g g7 g g .3 g j _1

9bJTare + Dry Soil, g (W ) 7f 2</ y || (. /, , g' 7 gij g la 3 g 3;2 t

~W) / f, ; rt g g , g t, c:3. n 66.32 7 C . '. y /r 3,7d .Mt Dry Soil, g (Wd-W2 c
7

W) 7,qq .[ 7 g3 |7 4 / <i l g 7g1 S;'jUt of Water, g (w - Wi - 2

Water Content, t (wl - (w/Ug )l00) g , f o t,, j g ,;c j g,.TU H.391 di.C ll#I7 IC'' 'I l

# '9 I
Density Determination

Weight of Mold, g (W ) g p,g 7 gg ggg g g, cf .; g. MV2 |p

. Hold + Wet Soil, g (W ) gji, ,, pm pq j qug , 93 92 ,

-U)Vt Wet Soil, g (W - W3 p j o 9 7;, , .3 e 7 7 .g ., q q }q7 9 ;cq
3 aVolume of mold, cm (V) t) ff,j q, . .. , . ,7eu (/ yff c/ .7 ,, s .7

3Wet Density, g/cm (D, - W /V)y ,; ; g ,, rg amj , f f y>
-

, ,

3Dry Density, g/cm Dw/(1 + w1/100) j, gq j,p 5 y ,gq }4g ;g ). f; e

< c r ) . \, I 4 f.i !I i:ll O | ,~7 c[f j . [, <j et o jj('
jat

z.o - - - - - -- - - -- -

.r- --._ - -

E

.$ a,,- - - - Liquid Limit J/ O SO

Plastic Limit /.b'
s

- -- -- -

(, i a -

r
E A8 ~ b Plastic Index - lY . ' '1;
$ i." ' - ~~ L& q Shrinkage Limit - /4 i M-

o -
m

P Soil Class. - C L.
\ . ,v '

_ __

LG

G 7 8 h |C 40 l'l -F 12 a H 15
Water content, ic% )y )q g p 1.

M'NW k/Q gOptimum Holsture -

, ~

/S,O %
_ _ , ,

1 g Maximum Dry Density - 1,1 -10).) pcf ,//g), ei j7C[
_ _ _ ,

I~yf
tw m
a

EarthFax'

/. ,

. $'d.
.. c

|

|
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)
( i

Client: Rio Alvom Mini _pn Corp. Project No. : C01-06
Site Location: Unner Tallinns Cover System Sample No.:
Tested by: E A R R V D. AYtELL Date: R - / '1 - 9 O

'

Soil Description: G TR Tl Y $ i L YY - ( L /7 Y */ <o e r: S A74.r O |

Sample Location: CL4Y P1+ #E, E M C-I^ END
,

C'l~A9 Th LT A /';' H,, o novi v i
Water Content Determination 3 i

f/lO NF I70 SI$ PSD N2 0 |
Trial Number 1 2 3 4 5 6 !

Cup number 93 3g. g g- 39 Y6 32
|Tare weicht, g (W ) f /,40 / /. '/'I l l. S'7 /I.95 // W II. a 7e

Tare + Wet Soil, g (W ) 7g g gg,yc} }pg SO,23 101. 6 5' 1001 4
Tare + Dry Soil, g (W )2 7e gg (,7 ,75- 70 ,09 $7. R ')?. 6 Lg.g y

Wt Dry Soil, g (Wa-W2-W) M.2 3 [lf,29 9. . H' 6f 3 '/ ~/(3,11 W . '' :e

ut of unter, g (w - u - u ) 7. q cf ') 5 6 R .'L S 10. I 'l I 'I. 0 (, ., n
7

s 2

Water Content, 1 (w% - (w/W )100) |3 Lj q jfQ7 /6.#/0 17.4/ I 7 ''l 2 '~l . #l
'

a

'Density Determination

Weight of Mold, g (W,) gogg 20 <fo go<fo a c tM 2 0 4 c,
s' ) Mold + Wet Soil, g (W ) 3gz/ 3 fg7; 3C//qq 3952, 3cj tjgC3

Wt Wet Soil, g (W,-- W3-W) pg |(j i T f, 3 f(Jp 7 | e) ; 2. lej D1 ;
y

Volume of mold, cm (V) q , .j 0 tj ij 9 |j <, cjip; ') : ':j.

3Wet Density, g/cm (D, - W,/V) 3,q g g g7 1,0 L q 93 2,02.
3Dry Density, g/cm Dw/(1 + v1/100) j,p, (,7 |, ;,73 ' ;,734 g 7|4

,

3Dry Density, per (62.4 x g/cm ) ( 0 5 (, l OM 105'.7 10 7.9 10 6. '{

11 6 - !

C
o
3 112 Liquid lim * ' FED i

ID Plastic Limit -ZO.W
10 8 , -

'- x
P astic Index 2-2 . 0 |

,,

u
. -

to 4 _ Shrinkage Limit - I'l Z ?
?
o So il ,Cla s s . - CL

10 0 - + - - ' '

8 9 10 11 12 13 |4 15 16 17 18

Water Content (%)
Avai x>e.s2

==
I k . f. t /g,/ % =7=Optimum Holsture -

;,

ra v yMaximum Dry Density - !OT ll pcf //O, 'y' j t f iI '), a %

EarthFax
, 3

-

. - -
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STANDARD PROCTOR C0liPACTION TEST (AST!1 D 698)
'i ,

Client- Ri o Algojtlitninn Corp. Project No. : C01-06

Site Location: Upper Tailings Cover System Sample No.: ;
i

Tested by: 9av | PA Miso m Date: F- 2/- 9 0
Soil Description: Grau s r / /m C/Ae W/ he sed ,
Sample Location: P// d-7 " Enr3 e sc/

C.L4 E T~*/5 ~%- Mp ( f;m/ f3a , o
- %Water Content Determination

5'D J'9 0 A2 5' a bo h /h Oe

Trial Number 1 2 3 4 ($ 6

Cup Number 4/,7 3g g/ j yf ) g7f

*

Tare Weight, g (U ) j f, y g gj gg g ( 4gc

Tare + Wet Soil, g (W ) pg g g 7 ] 7g ,

3

Tare + Dry Soil, g (W ) 7% 7 0,42 ~/ % M MW [ $1 A32

Wt Dry Soil, g (Wa-W2-W) 430 6M bD WM ) 70,/7e

Wt of Water, g (w - W1-W) g, ,4 / g,SD lbb! U.gi / 5.352

Water Content, % (w% - (w/W )l00) 13.7 D lho 1549 17 71 ) 7. In ta

' ''

Density Determination
+

Weight of Mold, g (W ) ggy3 g gyg g g ,j g g g -
p p

'

( [( liold 4 Wet Soil, g (W ) 3g gq 3ggg ,3

W t We t S o il , g (W, - W3 - W,) ; cg q q g7 q gg gg \ \

Volume of mold, cm (V) g gf c.7,j,7 g p,j () 47 7 j/ )3

3 'Wet Density, g/cm (D, - W,,/V) ) , ggy gg g g79 , gg /

f ., u !. M ; J .'i 9 T Q 'Mr (3Dry. Density, g/cm Dw/(1 + wi,/100)

3 - N
Dry Density, pcf (62.4 x g/cm ) ,; ;; g p gj|,g g p,g

11 6 - -

C ;

o S
3 11 2 - - '' ^

,3 Liquid Limit 4- D. O~

^
D Plastic Limit - /T n
* 10 8 '

Plastic Index -81 lLE
>

S
go4 _

Shrinkage Limit - If d6

k - Soil .Clas s . Cb
|00

8 9 10 11 12 13 14 15 16 17 18

Water Content (%) Ag g

Optimum liois ture |U O % / F, / 97, h-]-

Maximum Dry Density - I l 'J O pcf / /O,6 ic t J N
j g ,

EarthFax

;

_ _ _ - _ . _ _ _ _ __ - _ _ . . _ _ ._
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STAIIDARD PROCTOR C0!iPACTIO11 TEST (AST!4 D 698)
7 ,

,

Client: llin Algom liinL g Corp. Project flo : C01-06
D

Site Location: er Tallinns Cover System Sample lio.:
9 -(o - 4 0/ 4 'k' f t" L C Date:/M /R L/ /Tested by:

Soil Description: Cwem ' 61L1-% c.Lae'M 5< esam/ ,,

Sample Location: /3c rA m A / 4! F2 W or st, E, / elm 6, -e-
''

,

CLAY TE9 T * /(o
'

Water Content Determination
1 2 3 4 5 6

Trial 11 umber

Cup 11 umber gg g/ t/ g' 3g JG [p

Tare Weight, g (W ) / j, g o //,3 9 //,g n //,y9 //,$2. //,5f(,_
e

Tare + Wet Soil, g (W ) /,4 jo /pg,9$ 3Di.Zlo 7e/,20 /c 7.</7_ '8%,77
~

1

Tare + Dry Soil, g (W ) b/,% [,,'Ly7 '70,74 6,6,06 /go.5 / 7'7 g$
2

Ut Dry Soil, g (Va-W2-W) t/ qM, 5 l O '8 61.3 2 534 7 9i.#l9 l l .'29e

Wt of Water, g (w - W1-U) /, 6 q' 7,5 | 9,41 9,ly Sql @ /2-z

Water Content, t (w% - (w/W )l00) /3 37 ./ 4. 7 0 / 5'.T57 / 7,D6 /?,19 /3,r/ L.a

Density Determination

Weight of liold, g (W ) c|/04D (9 6'( 6 c2 O l O c2 040 (3D'/O [p
'

14old + Wet Soil, 5 (W ) 332 3 3 gor 3S47 3927 39I[#3

- W,) |7 g 3 I g f.,g fgo7 7 eg eg g j g -] gWt Wet Soil, g (W - W3

Volume of mold, cm (V) C/ q tt Q ye / (9yy cfqu r,7 </ q3

Wet Density, g/cm (D, - W,/V) [, g g [gg j,gg g.oo |,g g3

Dry Density, g/cm Dw/(1 + ws/100) j, g j , /,3 |,4 y /,7 j j , [, g3

Dry Density, pcf (62.4 x g/cm ) j oy,oy j ol,7 3 103.39 Io 6 LI lo6*C3

11 6 - - -- - - -
-- - -~

S'
11 2

Liquid Limit - Y 9.sc)
Plastic Limit 27 I()-

* ,

u
27. U S) S. Plastic Index -

/ &

10 4 - -- - @' _ / . Shrinkage Limit - /4 r4a
R

$ _ __- - d '
JD d b-

'

s S o il ,Cla s s . -

10 0 -

B 9 10 11 12 13 I4 15 IG 17 18

;.Water Content (%)
C

/ $, Z % . p/ 7 . 'L 7 %Optimum tioisture _

re v
1 ls

//O<b~[oc[14aximum Dry Density - 1 O /.6 pcf Wa
EarthFax 5

Y
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698) gIq
, p(D SvAfb}2A TID /t IdA/O |

N Client: Rio Algom tiining Corp. Project No. : C01-06 !
Site Location: !]p|per Tallinns Cover System Sample No.:

o- ym II Y klk Date: '3 - / ~2_ ~ 9 OTouted by: .

Soil Description: 6eo+/.5JLf7 <tky '/ $ ce e. 6ed
,

Sample Location: I3 o r ro <o P .' f * 7- ' hor YL 64 5 f 6,o J '

'

CLAt 71iST 4/9T -- - ^ N e)< J .

|lw -1 !
Water Content Determindtion -

/Th r Joo 31S D?Y h s ||t O
Trial Number 1 2 3 4 5 6

Cup Number y} t{{ g7 g Cf ty' ({ ff'&
Tate Welght, g (W ) ;j, 3 g (jyy ,, gg y jj, g (, ,g g ( ||, y |, ;e r

Tare + Wet Soil, g (W )
/O.6'? 7 //,77 30 ?>9 Y> 7, 3 'if $6 52 (01 'h51

Tare 4 Dry Soll, g (W ) (, y,y 1 /gl,61 ~2di 9[o ~/' 3 2 6 7 lo . 01 D72

Vt Dry Soil, g (Wa-W2-W) 53M 5(f .1 ~5 lol. I lo (a lo,59 6 7,3F 'FS, f I
.

e

We of Water, g (w - W1-W) 6, / 2, 7, g L 7,93 9,)3 9 e19 5 Y/ |
2

Water Content, % (wt - (w/W )100) jj,g3 jg ,q g jg ,q g j 3,g ) 7 9, .7 cf f,3 4a 1

.

Density Determination '

Weight of Mold, g (W,)
Q OL/ O |204 o do'( o d&/ O PC90

, Mold + Wet Soil, g (W ) 393 y 39 jg 3g y,g q g 7, y q g g g_3

W t We t Soil , g (W,, - W3 - W,) f f q// jq3q }qyy jggy jt;yf
3Volume of mold, cm (V) gtjtI e7qt( G,a cf /gf G/,yt

3Wet Density, g/cm (D,, - W,,/V) 9.O| 7,06 S D lo c2. / O d. D T0
3Dry. Density, g/cm Dw/(1 4 vi/100) / , f,0 J. 9fL ) ,9,1 J.q$' /, S 1

3Dry Density, pcf (62.4 x g/cm ) j j 7,.32 li3M 113 77 9 /16.'L3/ //3 A

|ic; _ _ .___ _ _ _ _ _

/ im
'

, .
2 '&

_ _.

%
3 112 "

' ' '
~ ~ ~

Liquid Limit -32,0
D
* 10 8 -- -

Plastic Limit - / 7, /
,

{ ._ _ _ Plastic Index - / '/' 7,

"
10 4 ___ _ - -- - Shrinkage Limit - /1,97

D
a Soil .Clas s . - () L

10 0 - ,

8 9 10 11 12 13 |4 15 16 17 18
'

Water Content (t) A fgp
/ IN Optimum Moisture - /8,, t / 5 , 1 jih E-~--_.

-

CV t- m,

Maximum Dry Density ~111.1 pcf //O<'/ 1 ]s
cA

-

EarthFax
,

_. _
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)
.

Client: 111o Alnom Mining Corp. Proj ect No. : C01-06

Site Location: Unner Tailinns Cover System Sample No.-
Date: 9-17-9OTested by: 1-1VV1 //84cLL

Soil Description: G- re~r '6 // % 6 6 '''/ 5 3'''" .6oeM>
Sample Location: Bo rviu p ;4 * 2. O e'r bl Ond C L c>-r % ce <

dI4(f TZES T '''d / 7 40 4 00s ) I f

Water Content Determination A

kOO 13'S l) O dl OS e;t 4% ||7_0
Trial Number 1 2 3 4 5 6

Cup Number y/ g /f L.1 3 3r '39 d2 R
Tare Weight, g (W ) //, -2, 7 j f, p jf,tf g ;g t/g / /,f,(, ||, g ge

Tare + Wet Soil, g (W ) 7 /,35' 7g g/,37 ([),7 '} $7,,33 9[. . |' ?i

Tare + Dry Soil, g (U ) b (/,o 'J [,7727 '7/. 6 '7 5'O,72. 7 fi1'2. SFEL2

Ut Dry Soil, g (Wa-U2-W) g , ~7 o gg ,qf [oo,( q 69.t/3 /gl./b 7/o,94ie

Ut of Water, g (w - W1-U) 7,7 9,, g ,7 g l. lp 8 l/.97 / l . 5' O 7,97-Gz

Water Content, % (w% - (w/W )l00) fy, g 7 g,p | jgog ;q,f g ;g ,q 2 / C,/ ga

Density Determination

Weight.of Mold, g (W ) g oy g) gg)cp() 8C'[d (10/6 /CF/Op
u

Mold + Wet Soil, g (W ) 3cy;:to 3g 39 gf 3<7gy z9/,q3

WC We t Soil, g (W , - Wa-U) y q q() jyg jggg- jg uy jq p ryp

Volume of mold, cm (V) Gyy 9yq g y <[ qqq3 e ifyg
3Wet Density, g/cm ( D,, - W,,/V ) /,gg g,g g g, g g , g j, p o c[
3Dry Density, g/cm Dw/(1 + vt/100) 75 1,7 g 1.7 % l.7 /o I.73

3Dry Density, pef (62.4 x g/cm ) 10 % J//.b7 ||l.07 /09.82 107.95

ll6 -

C t .-
o \/

8 11 2 ~ g Liquid Limit -33.o

D Plastic Limit -dd.u?r. %

"y 10 8 o
Plastic Index - G T3

Q)

Q
_ -- Shrinkage Limit - / 7. 4 lio 4 _. _

N

$ Soil Class. -CL
10 0 -

8 9 10 'l 12 13 14 15 IG 17 18

Water Content (%)
b l/E 0 A W $ _ _ _ _ _

)/ ' $ % / s, 2 97,)Optimum Moisture -
' -

//O,5 /gf 11 yMaximum Dry Density - }Ib per
a e

EarthFax |



STANDARD PROCTOR CollPACTION TEST ( AST!! D 698)

W
Client: Rio Algom Ilining Corp. Project tio . C01-06
Site Location: llpp_e_r Ta i l i ng.s Covet System sample No.

_

Y ' '.P '' ~ '4 0Tested by: 4 h' ( d '1 MX / ' / 'I D
'! o, ate <''~ r r'lSoil Description: LL r ra I S-L / , c~ L s , > ' -m

< 1 % , /' tu S %). I > U lo 'y' t.'-a y e rSample Location; forfob -

C LA' TG T A ~d'.0
'

Water Content Determin]ation
,<G C ~

A _ G 4D f 2- g.

| 1. 0 i br o ,) c) O*

Tr.ial Number 1 2 3 4 5 6

Cup IJumber .c j (14 tj 7 3 r) y2 $e

c7 f f. g, / / , f7Tare Weight, g (U ) f:
., ,c f. ,,

i 7, W O, l ', %,tg '82 w /, 1[fu } 3
Tare + Wet Soil, g (W )

Tare 4 Dry Soil, g (W ) 1: / 1. < s 7/ t F 7,9 '/'
, , l.2 -

-W)Wt Dry Soil, g (Wct - W2 / Q. 'i SQfD $_ c: 6772 f,"/ 7 - 7d,, 'l \c

Wt of Water, g (w - Wi - W) C2 vj ' G9 t. .;! // 56 /I,I7 9. I L/.

(w/W )l00) j 7g f y, q _ y59 jj',y j g , /, ; f rucgWater Content, 1. (w1 - d

Deusity Determination

Weight o f l-lold , g (W ) , sp ; g, 7. c j g ,. c ;,

iiold + Wet Soil, g (W ) 7 j tj. - 3,g , , 7 7, ; 'P d 2 3' b '3
,

W -U)Wt Wet Soil, g (W -
,

-

I, , J J_
, . ; <r< "< ,y 3 p

,
g * e-

'iolume of mold, cm (V) -3
, 7, ,,,

,

5fe t Density, g/cm (Dy - W/V) ; ,; ;
3

y < - ;. /, ,,c; ;

Er3 Density, g/cm Dw/(1 + wi,/100) j , l, t, [ (, g
3

j)p L15 AI S. rf y , PCS '/'j , 8 IOli ) /0 3. (c / 0 3, (c /O '/. 7
~I

2.o - - - - - -- -- -- --- - - - - ---- -- -- - - - - - - -- -

p _ __ _. _ . ._ .__-. -- -- ---- - - - .- _

E

g_ .__ . _ _ __ __ _ _ _ -_ _.- - -- - -- - - Liquid Limit - //4t.03

.___ _ _ _ __ __ _ ___ _ _ _ . __ __ _ __ _ y,l as tic Limi t - @ .0/
.:
p i , _. -_. _ __ _ _ _ _ _ .__ __ _ __ . -

Plastic Index - Ef_fo>

._ __ _ __ __ ___ _._. _ _ . _ ___- - - Shrinkage Limit - /5.55
U

L7 - --- - ' ' - - '---' - - - ---~ --~ + - ~~

Soil Class. - (~L

o
Lc d--

G ,7 9' il W' LO L ' 2 t2 ' |3 k4 IS
I Water content, rt To A vg pA c ,,r,3

-

17,[ _ % /S, 3 %Optimum :oistute -

. _ . _ _ _

liaximum S pct //c' 3 oc[ ri~3 NV D r y De n s i t y - Ald};'Egy: / - 4&( 4 '
.

LE #f

4)
a

EarthFax
1
,

i



STANDARD PROCTOR COMPACTION TEST (ASTM D 698)
{

Client: Rio Algom Minion Corp. Project No. C01-06
Site Location: Wper Tailinns Cover System Sample No.
Tested by: RriCirr I6f2 Cold Date: / 0 / '/ / 7 O

' '

Soil Descri.ption: (yRA% LA uds c L.A u
/ / /

Sample Location;
EM6AM/OViENT I0 4% 7Esr 2 /.

Water Content Determination

Trial Number 1 2 3 4 5 6

Cup Number 3{ 4.j 7 .37 3g g7 g
Tare Weight, g (W ) fj, gg jf,3g II,5~2 /I,(o8 //,8 / /l,59c

Tare 4 Wet Soil, g (W ) 79,39 gg,77 y ;,[s j 75, gg g 71(c | g, q ,q g1

Tare 4 Dry Soil, g (W ) Q3 Sp gp KQ $7 /d g2

Wt Dry Soil, e (Wd -W -W) 55~, '/ 3 '/7,6 / 5/,YX SSMy 5F.E 57 972 c

We of Water, g (w - W ;- W ) 7, y 7 7,23 gg, t/ fo, 33' //,p(/ /3,3 y1 2

(w/W )100) / 3, % /$,27 /h,77 / 7,'/l 2 0,27 2 3. '/ hWater Content, % (w% - e

Density Determination

Weight of Mold, g (W ) ZC'/O 20qD ZOy0 2dyO 2BVC) 2OTOp

Mold + Wet Soil, g (W ) 3797 3S37 Moo 1955_ .395"I 37/V3

ut uet Soil, e (u, - us-u) 175 3 17'17 f40 l'LL5_ ElB 1274e

volume of mold, cm (V) gW- >~ -'

3Wet Density, g/cm (D, - W /V) jy g /, g s/ /,7 79 2,02 f 2,033 /,93{y

3Dry Density, g/cm Dw/(1 + w%/100) j,g, jf /,4 5 / /,(g 7 /,/, ff / , (,70 /, (, O'3
C>n b Orin S nTy (pcf) 16 2. */ /<13D /()C 3 /06, Q 10 5.5 (00 3

2.0 - - -- -- --- - - - -- - - -- - - -

_ _. _ _ _ _ _ __ _ _

L9 - - --' -

Liquid Limit A//, I
__ __ _.- - - - - --

Plastic Limit - 23.O
p to _ ._ _ _. -- --- -

7,x g t'b , IN
---

Plastic Index -M,

.g I, If

t- Shrinkage Limit - / 7, 2y ,Q
t7 - - - - -- -

-
- *

x Soil Class. C L_-

- ==g
,

_ _,

LG

$ / y' Water content, ic% / IT / I'( h / ]! A' 2 2WI'* }6 l'} i
'l3 l'/ r $'

Optimum Moisture - /h ^

% j g y og _,

e

Maximum Dry Density _ / M [ _ pcf ,/ /gg, 2 | >
~

,;W A la
ra

EarthFax

- _ - - _ _ _ _ _ _ _ _ _ _ _
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APPENDIX C
,

UPPER TAILINGS COVER AND EVAPORATION POND
,

SILT COMPACTION TESTS

|
1

i

i
i

t

v

e

0
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@#) GARCO rusmc unonaronins
~

4tus #
NVt.AP
^"'* M 532 West 3560 South 5826 South 1900 West

Salt Lake City, Utah 84115 Roy, Utah 84067

Phone 2664498 Phone 776 5355

22-Mar-89

Earth Fax Engineering
7324 South 1300 East
Midvale, Utah 84047

Attn: Rhett

Project: Rio Algom
Material: Reddish Brown (-4)

Clayey Silt, Poorly Graded
CL-ML

Source: SS-38, BA-2, 2-5.5'

Test: T-99 Proctor
Date: 3/06/89

,

Lab #: 23162

Maximum Compaction 108.7 p.c.f.
Optimum Holsture: 14.0 %

ATTERBERG LIMIT
Lab #23162

25.6Liquid Limit =

Plastic Limit = 20
Plastic Index 4.4=

Sincerely,

./))ffa-,

Tom McNamee
Lab Manager

,

National Voluntary G
Laboratory Accreditation N h United States Department

Program J\ d eh

Memt>ct: AST M, ACl, AGC
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PAD A
%.,.,e/ U.t%.DL %F TESTING LilBORif TORIES
- .

%.... , .

NVLAP
A"''M 532 West 3560 South 582G South 1900 West

Salt Lake City, Utah 84115 Roy, Utah 84067

Phone 206-4498 Phone 776 5355

22-Mar 89

Earth Fax Engineering
7324 South 1300 East
Midvale, Utah 84047

Attn: Rhett

Project: Rio Algom
Material: Brown (-2") Clay

Inclusions, Poorly Graded
CL-ML

Source: SS-37-A, BA-2, # 5 '- G> '
C-01-06

Test: T-99 Proctor
Date: 3/06/89

Lab #: 23154

Maximum Compaction 110.5 p.c.f.
Optimum Moisture: 15.2 %

ATTERBERG LIMIT
Lab #23154

Liquid Limit = 28.8
Plastic Limit = 22.5
Plastic Index = 6.3

Sincerely,

Gdffe . L

Tom McNamee
Lab Hanager

'
National Voluntary qY g United States DepartmentLaboratory Accreditation
Program Q of Commerce Accredited

Member: ASTM. ACl AGC

- _ . . - - .. - .



.

,,,

TESTING LitBOlb1 TORIES. ,,, , j
NVLAP
^"'dd d 532 West 3560 South 5826 South 1900 Wes'.

Salt Lake City, Utah 84115 Roy. Utah 84067

Phone 266-4498 Phone 776-5355

22-Mar-89

Earth Fax Engineering
7324 South 1300 East
Midvale, Utah 84047

Attn: Rhett

Project: Rio Algom
Material: Reddish Brown (-4)

Clayey Silt, Poorly Graded
CL

Source: SS-36-A, B A-2,@ 3 '_ (f '

Test: T-99-C Proctor
Date: 3/06/89

Lab #: 23142

Maximum Compaction 111.9 p.c.f.
Optimum Moisture: 10.8 % >

ATTERBERG LIMIT
Lab #23143

Liquid Limit = 28.2
Plastic Limit = 19.5
Plastic Index = 8.7

Sincerely,

MWA
Tom McNamee
Lab Manager

'
National Voluntary q

United States DepartmentLaboratory Accreditation g
Program Q of Commerce Accredited

Member AST M. ACI. AGC
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STANDARD PROCTOR COMP!.CTJON TEST (ASTM D 698)

!

Client: Rio Algom Minipg Corp. Project No. C01-06
__

!

r

U,ppe r Ta i1_Lnga C_ y_e_p_S_ylp;_m Samp1e No.Site tocation: _ 4)/y(CL
. Date b //- 9 0

_

Tested by: a 17 ' l
Soil Description: I, , II 'i l // i--

., , - u f ,. G| s ,. a 7 =b ,- -| , . ;.J: --u
. .

'

bILY *T.T~S T A|
' ' ..' ' ' t '' j'. '(

-- , _
Water Content Determination L-.<- i

.

7, - - - -

,_ ,

Trial Number 1 2 3 4 5 6
;

Cup t' umber .3 rg
'-

i;j gy y[;,
~

Tare Ucight, g (U ) j j, . ,, ,,, , .,, ,j ff j .s,._.2,_ n 7,1c v, . v. .

Tore + Uct Soil, g (U ) 70 . . c ,. o s. ., .. ,g . e ,.. ,n .] - ~ , . ,3 L,
-

.i, o . - y 1 . > . i ,

Tare 4 Dry Soil, g (U )
,

,. 7 <g <.g g c,.n g g2 g.2 ,, , f- .

< ,

Ut Dry Soil, g (Ud 2 ~ M)"U !'

. I.
r- ~c -

'.,. f t .-3 . ,,
-

i,,.'.
. ]_f. . < . ,.. I r ,'.s.. ,s ..

Ut of Uater, g (w = W3 - U) O , - (- . ;- .t . u- tj
2 ..

={ 1 a t1 ii .u
'

Water Content, % (wl = (w/U )100) c/,9 5 j ,7 , , , 77,q . . -,. 7 j,(g r7d ,
_,

(p r. ? *<1 " , .i 7 | t, . > s . t.
~"'

Density Octermination ,,

Weight of Mold, g (U ) e , ,7 .y y q, , <g g ,, cg <7,, - e.- r.
. . , < , ,p

- n
,

c. , ei

Hold 4 Uet Soil, g (U )
.2bLI -. . . lt S c| | 0 J '.?u. , l[[' t' D

,'~- ,
3 ,

_

Ut Uet Soil, g (U, = U3 - U,) ,
i

.
,..t ,

o
- ,

3 '
Volume of mold, cm (V) .),? .

e

g , , ,. 9 ,; ,
t p

3Uet Density, g/cm (U,/V) : u . g ,
q., , _

3 + w'L/100) qq ), g -g g |ggj jcyDry Density, g/cm [w[(1
i i II i. j-,-.I'., , , r

s - |

-
i

|

._.- .- - -- - -.-- _ _-_- I

s ___ __
-

,

- -- ~ -

Liquid Limit a. F
~~ ---- -

=

!

3 7
'

Plastic Limit = /C 'f[ -j7'

/rn ~ ~ # Pla st.ic Index - / ;' . : ! |E fT) *
I, w --

_ _ _
,

' 'C Shrinkage Limit / /.= -

o
_. ___ _ __

Soil Class. -gi
; ._ .__ _. __ _,

,

-_ aa g - o 4 .

f#ECOA/O8D(.7/CA/ M474Water content, w% (/f' # ,A( C y

/ C, S s / 3 < '/' ?4-
o tinuin noistute -n

' . '~"9nninum Dr y Densit y . I l '/ . D per // '2 , 9 ;D c '[
ss so
a

EarthFax

-- - - - .. - .__ _____



STAT 2DARD PROCTOR Cat 1 PACT 10t1 TEST (ASTM D 698)

h
Client: Rio Altom tiiniDL_fogp . Project 110. C01-06
Site Location: Upper Tailinns Cover System Sample flo .

I''' Date: -
'' ''

Tented by:
.

L Bre'' 1 6- +
< '

Soil Description: F' .- f ;
.

. . , . ',Sample Location: , . . ,.' '- ' -

5,lLT DiST A 2 ,_;_ o , ! l )'

f 6 |',
p,

Water Content Determination . _ _j _ j_____ , .{s { O G ' ' ' 'f 1.] .c | ~ t t' ;.) { "> 3
Trial 11 umber 21 3i ~L/ 7 $ *' @| 6

Cup 11 umber ~c 2( 3 '] . 'c _ '] j ') _)'>

Tare Weight, g (W ) f jj,yp f j. [g c ,' / '~i l , V, / /. c/ 7 tl .<Mc

Tare + Wet Soil, g (W ) 3 r-
1 we. 3 9 ff /, t| | f p ( - [, Mp3 '- ' f 7.d

Tare + Dry Soil, g (W ) M,77 '5 O'80 / e ') -! ! f '/ . M
'' '

2 '

$3 ,o '
,

WL Dry Soil, g (Wa-W2 -W)c y ( _ ,;;; jq j o (c ] ;) n i j -) <, ,, ;r , tj j f,, ,3 L ; <' S ]
WL of Water, g (w -W -- W)1 2 y ,/, t | 0 . 7 7. j d ,/Q k $ l'l ~/,lo !![I

(w/W )l00)Water Content, % (wl - f ,. ,,: 2 ., / 3,23 ggd j ,, f j y .c q ,,, ,

_

s t . q 'i 1: . ~r I ', ; > L 7. lc 3
Density Determination

Weight o f liol d , g (W ) g g., - ' p, . p g:jp ,.
,

, tiol d + Wet Soil, g (W ) 3 c, ;- f .7 y | u DD b - Ol'l 5MO3 0
W

Wt Wet Soil, g ( W, - W3 -W)p pi , ; p, IjE, .l c .! '

IIolume of mold, cm (V) s i. '_
3

3Wet Density, g/cm (D, - W /V)y ,;g ,;g ., , ,,
,,

--Dry Density, g/cm Dw/(1 4 w1/100) ; ,3 . , ; .g , ; 7.; g
-. 3

2.0 -- -- - -- - - -- - - - --- - -- - -- - - -

,,;-. _ __ _ __ __ ._. _ _ _ ._ _ _____ _ __ _

E
.P g _. _ . _ _ _ __ _ _ . _ _.__ __ _ .- Liquid Limit - 28.O'

3

c,
_ _ __ ___ _ _ _ _-_- _ _ . . . __

;-
- - Plastic Limit - I '.r> 8 J

~

-

. < , ,gg__ _ _ ____. _ _ . ___ _ _ . _. _;;.I Plastic Index - Il Ila, O
t

. _ . _ . _ _ . __. _ - - ^ Shrinkage Limit - I'l O
o g_ _ ___ __._ __. _ _ __. __ _ _ _ cg

,

,__ y _ _.__ __ .__ ___ _ _ _ _ __ _. __ _ _

LG _

C y a 9: c 1; M* t2 13 64 |5
, Water content. u ?'o..

t , e, ,

y
*' \ \YE R r$ ,f~ S

Opt imum ttoisture - fL i. 1 -

3I , ,7,, =_ _. . . , ,i ,-
tiaximum Dry Density - I d ml 1_ pcf / / a, 2 oc [- 7," V

-
_

w T i4
a

EarthFax



STA!!DARD PROCTOR COMPACTIO!i TEST (AST!! D 698)
,

Client: Rio Alc.om ItIninc. Corp. Proj ec t tio . - C01-06
Site Location: Upper Tailings Cover Systent Sample 11o . .
Tested by: b 17 8 4 w d V4 <LL Date: "/ -S - 9 O
Soil Description: fl < Jl/4 L_ G recon S .' Lf ,

S:LL La<Sample Location: C) cr ev e.> p t * 2 Al a r M G o! w

Sn,r TEscr #3 Nto4m/ ,
.

Water Content Determination A
._;13M h t. Os II 6 /58 [ 95'

Trial 11 umber 1 2 3 4 5 6

Cup 11 umber 3 '2. gg 3) y6 g4 9 [o
Tare Weight, g (W ) //,3 g y f ,gg, / f,2. J l/.t/5 //. 32. [/<I3e

Tare + Wet Soil, g (W ) ]], / f $173 gg g /g /,L/] g KQi

Tare + Dry Soil, g (W ) (A . W f ? . t 2. 9/J .y 5 ?P, f (3 k 73 o f T2

Wt Dry Soil, g (Wa-W2~W) S p ,5[) 7( ,% 79.13_ 7(3. 9 l /A /M 7fe

Wt of Water, g (w - W1 -W) 7.27 qn it,7 \ (3 (l h 6,,b 12

Water Content, % (wt - (w/W )100) 12. 4 1 IL TO I H 7 E' t '7, 0 f ( 9. <g ga

Density Determination

f, -

Weight of liold , g (W ) MM [O(/C c'.?o t/ 0 804d ,Op '

liold + Wet Soil, 8 (W ),
gol{ tioJo '/025 _M '7 3 @

3

Wt Wet Soil, g ( W, - Wa-U)
| 9 71 70 10 /N /782p

3Volume of mold, cm (V)
G t/L( $ c/ u 9t/L( Q Li t.( Y

3Wet Density, g/cm (D, - W,/V) g pq 3,g 3 g,j o 2 og $
3Dry Density, g/cm Dw/(1 + W1/100) g , p f, g,p9 .q , ,7 6 - y

3Dry Density, pcf (62.4 x g/cm ) g g ,q g g,] g g,$ Ig g , 2 y
Y

,
/ '

11 6 - - -- - - / '

- -- - -

' s
g __ ,- '

h 112 - - --

Liquid Limit - M SO
!?

_ _ __ ~

10 8 - -
Plastic Limit - / 4, DS-

."y
_._ Plastic Index - 3 4 5~,

Q
10 4 - - - - - - - - - -- Shrinkage Limit - / 3. 5 3x

y -__. _._ - - - - Soil . Class. CL--

10 0 -

0 9 10 Il 12 13 |4 15 16 17 18

Water Content (%) / gg eg
i Optimum fioisture - /3* % /3'E N E~C '

r, si

fiaximum Dry Density - ] {),I pcf / / 2>< $ C L ,,,f s

EarthFax

._ _ . _ _ __.



STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

Client: 111o Al om Mining Corp. Proj ec t No - C01-06t
Site Location:

Mppe r Tjt i l i nga_S. Coy.,c r Sys tem
Sample No.

._4 K ,I# n /h dLL Date: '/ ~ ' '/ - 7 dTested by:
Soil Description: N ' / /s b F ** ^' 6/L'
Sample Location: A)D/ A I + t '~7 C;M b e - ' ''' r~

~$1LT~ HEX E L.O A # '
'

Vater Content Determination C
Q,- o aao 3/o 240 ? 'm? o N f}. 7 <- >

,
c

Trial Number 1 2 3 4 5 6

Cup Number $q ||] Lj f ifif 2f 3 ")
Tare Weight, g (W ) j/, ,75 //,39 //3 E - //45 //46 l/ c/

c

Tare i Wet Soil, g (W ) g.3, gp g'b5l % 62 l'OM 9I6Y 4/ W 'i

- Tare 4 Dry Soil, g (W ) ~/Ug 737 q' n D , (< - 77 gj2 p7 f -

Ut Dry Soil, g (Wa-W2 -W) 43 g /g I 7, 66, g y s,7 m y3 7 j ,,
e

>,

Wt of Water, g (w - W -W) 47c) 'g , q ij q,3 0 JL57 II. b ?. 2Ni 2

Water Content, 1 (w% (w/W )l00) p , ; -) 13,3, { gg,43 g .J ,7 ( g, ,c, o q,u-
a

Density Determination

Weight of Mold, g (W,) M 'VD R4D M PMA 0
Mold & Wet Soil, g (W ) 37W OW y 035- YMO . '/ OM3

WL Wet S o i l , g (W, - W3 -W) jg qq 7q)q g q <]S- g <f o y q /,7p

Uolume of wold, c2 (V) c j. , j a ./, f,, ./; 7 q; g,,,
3Wet Density, g/cm ( D,, - W,/V ) y g /, g,gq g, f ; g,|( 3,gg
3Dry Density, g/cm Dw/(1 4 w%/100) j, g q ggy p<g |,g , 7, 7 cjg

3Dry Density, pcf (62.4 x g/cm ) f; y, q 1 ,,g.jo j j g,3 6 j f y 2 7, ) / ), g o

k - - - - - -UG -- - - - - -- - - - - - - 2
g _ _ _ _ _ _ &CI _ _ __..% _ _

n. U2 - - - -- - - - - - - - - - - - - t- - --

Liquid Limit - Ob O" I

C.
__ __ _ _ _ - - - -- - -- - - -- -- - -

.g 10 8 -- - - - - - - -- - - - - -- - - - - -

Plastic Limit 1 l. 'llo-

C
_ _ __ __ _ _ _ __ _ __ _ _ _ __ - Plastic Index - 2', 's ?/'

##
10 4 - - - - - - - - - - - --- - - - - - - -- Shrinkage Limit - / 'J. ?'/,a

g _ _ _ _ _ _ -- - - - - - -- - --- - - -- S o l.1 Cla s s . - CL
- ^

1
10 0 - '

8 9 10 11 12 13 14 15 IG 17 18

Water Content ( 't ) A |

./_.\ v[ f.2A_C_-E G, 1

_L'[ 5's'
__ -._ _ =

g / 3,6 %optimum Moisture - :-
Maximum Dry Density __] M pcf //'/, 0 /)c.

'

r ,f. : |s si

1 .l,/ W .A

EarthFax l

1
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i

STAtIDARD PROCTOR COMPACTION TEST (ASTM D 698)
,

. Client: Kio Alnom Mininn Corp. P roj ec t tio . * C01-06,

Site Location: 11pper Tallinns Cover System Sample lio.-

Tested by: L-O f /2 L/ di'M L Date: 9 -R o 'l O
Soil Description: f4s):sL' Becum S /Li
Sample Location: Bo rrow V4L a F2.o nyL tb j s , L4 La e,c r /

$lLT T67' d/6 '
,
,

Water Content Determination A _ '.

f3S || 0 14 S 19

|Trial fiumber 1 2 3 4 5 6

Cup tiumber gg g eff 39 'y
77

e

Tare Weight, g (W ) jj, cj, 7 jg g, g7 jfg 7 j,g jg c;e

Tare + Wet Soil, g (W ) 7 7 4.j g,j,gg gy, $g) gej, gcf g g y. 39 76 723

Tare + Dry Soil, g (W ) 6 "/,3 7 /g,(6 y' ~/ g gg[g G2, / G3 7 o 752

Wt Dry Soil, g (Wa-W2-W) 55.7o 65,l'1 lo't W /oSu SA fd 5 S.1 (oe

We of Water, g (w - W3 -W) /,, o g 7,% g,n 9 ,13 g a3 S.f 72

Water Content, % (w% - (w/W )100) 10,43 /2.06 13 23 /4,'2.2 /5.1 L, gma

Density Determination

Weight of Mold, g';(U ) pgqo 7g tgg ggcfg | pgcgg ,;7g <fgp

Mold + Wet Soil, g (W ) Jg/,5 3g y t/ IdDOO L/Ol / 4020
,

3

Wt Wet Soil, g (W. - W3 -W) /g6 / q ot/ 1960 |9 '7 | ]980 [
p

3 04<-Volume of mold, cm (V) f/w/ thc. ', g' c,/ (J ty((
3Wet Density, g/cm ( D,, - W,,/V) /,q g ggL g,09 g,g q y.7,| O9

3Dry Density, g/cm Dw/(1 + w1/100) / ,7 4 /,S 0 / 94 1. g 3 ' ),3 2.
3Dry Density, pcf (62.4 x g/cm ) ; g g , c;,) g i .2 . N % 11 4,(/ 3 I/4,l? I/3 70

_.

i /

Rbh __m
m / m

_ _ _ _ __

o ar
8 112 - Liquid Limit -d60

& [ Plastic Limit. / <r-

p
" 10 8 .T

g/,,JE _
___ _

Plastic Index (-

Q
_ _ _ _ _ Shrinkage Limit - (ke

10 4 _ _. _ _.

, ts
y _ -- - - - Soil .Cla s s . )-

10 0 -

8 9 10 11 12 13 14 l5 IG 17 18

Water Content (%)

/3,lo % ,h]| 3. 6T %Optimum Moisture -

Maximum Dry Density - 1If O pcf // '7', / th>]
EarthFax.

- - - _ _ _ _ _ _ _ . . . . _ - _ .



STANDARD PROCTOR COlPACTION TEST (ASTM D 698)

Client: B.i o A l r.om M i n i rg Co r p . Proj ec t No. C01-06
Site Location: linpe r Tallin s_ Cove r Sys t em Sample No.

f K-/-C/ l Date 9- d 4/ ' 'T CTested by: / // (Uff 5 .' /-. hSoil Description: l'?< lisL Gf owra
Sample Location;

JM v<>. , f) .' f AW fc'm r { k E*a c| ,
2 G: LS l- +7 4 r

3'ILT TEST In 0Water Content Determination
d__r (7o af Svf 306% h7 0

_

Trial Number 1 2 3 4 5 6

Cup Number cf 3 L/f y g/ 1 (, ;g 2 T)
~

Tare Weight, g (W ) j,, q g j(,3 7 - , p . 5 73 j;.72 jf.gp ||,5 Ke

Tare + Wet Soil, g (W ) 7 7 <] g. %,9 7 gg, q g gg, qL_ c}ggjf }y, T/1

Tare 4 Dry Soil, g (W ) /s * l, '/ / , y j'6 M4 ~,75 M ~,7 'M 'l {/i. 3 ()2 7 .

Wt Dry Soil, g (Wd 2-W -W) c6 p G c,7 7 (,4 r /. /,cg b 3. Ab [,7.74 J t/,7 2. j
c

Wt of Water, g (w - W3 -- W ) MGh 7,;5 / G , / 9- #f,7 3 //,2'/ k6|2 C

Water Content, % (wl (w/W )100) j f,q 3 p2. g 4 j q,j- f S, 3 g, / g 5 <| 7,r/ g
-

d

|
Density Determination

|

Weight of Mold, g (W )p g,,,c p f. q r 7, <. y o ; <. t . <- < < < -s

ficId4 Wet Soil, g (W ) 3;7 g ; g 3,; ',G/y 3 9 9 7_ 4 cc :-3

Ut Wet Soil, g (W -W -U)y 3 p ; ... ; , y , j .7 ; 7 j <f ; <; ; ; j [.5
3Volume of mold, cm (V)

<7 - ,y c;- , , , ,j ,

3Wet Density, g/cm ( D, - W,/V) ,i , j qq cj ..e g
,

3Dry Density, g/cm Dw/(1 + w1/100) j (,
, j, g y |;;;f j, 7j

2.0 - - -- -- - -- - - - - - - - - - - - - -

.r- _ -- - - - -- - - - -- - -- - -- - -

E

( 3 _. __. ___ __ _ _ _ - _ _ _ _. Liquid Limit . J F a')'

.__ ___ _ _ _ _ _ _ _ _ . _ _ _. __ _ - -

Plas tic Limit I '/.-

r
te - - -- - - - - - - - - - - p 7

- - --- - - -- - -

Plastic Index 'b5' '

-

u
_ . . __ _ _. ___ _ __ _j _z. ~~~ Shrinkage Limit - L 3 r

L7
L(; r Soil Class. - m.

(~n
tc _ --

- -

t ~iSf ,9 l' M ~i @ V1 % r!, 42 I ; a- ' l4G
J Water content, n %

'

?. M O IS S E h.
optimum noisture - ] b ,. _s f3,7 g,
Maximum Dry Dens.ity - [g y d , pcf fjff() -f ,y

a ,,
kYA

EarthFuj



STANDARD PROCTOR COMPACTION TEST (ASTM D 698)
e

Client: llio Algom Mininn Corp. Proj ec t No. - C01-06
Site Location: Upper Tallinns Cover System Sample No.
Tested by: L 4 f pa y y) yf et ( page: 5 '1 a,

Soil Description: k- ) - B Ao t ': 'LY
Sample Location- 6 .~t 1 4 /.s

61 L7' T L= S K 16 7 - T'Y "b'd W L
Water Content Determination

350 Live u go g ee s y; 6% r <~L

'Trial Number 1 2 3 4 5 6

Cup Number yz cf g' gq g <7 t/3 5 '?
Tare Weight, g (W )

ff,7 g jf,g f ,,,g3 j, g t f f , 9 /,, 77, g tc
_

Tare + Wet Soil, g (W ) Q tj, /, t[ 9tj,g g q q37 gog Q@ g.f, o g1

Tare 4 Dry Soil, g (W ) g g, t h $ 3 M(o 91 652. 3'bleI 9 3. fi 350'22

Wt Dry Soil, g (Wa-W2-W) ? E t/ g ~70 . 3 6 7/, 09 '/ '). 7 9 7I G3 ht#e

Ut of Water, g (w - W1 -U) 9,31 / 0,3 (, 17.0 0 /5.37 13 ( O /' '/ '2

Water Content, 1 (wl - (w/W )100) ; 7,g -) f 9,3 7 f ggg ,7 i g g,c f g,oc y

l l . * 'l 13 8 14 3 l 'i . f fa-
Density Determination

Weight of Mold, g (W,) y O t/O goyo ,2 x (-a y oy o ;p o tt o
#

) tiold & Wet Soil, g (W ) 3 g //,f tj of 7 yof y 39 g | gg 9j-3

Wt Wet Soil, g (W - W3 -W) } q og ;c 77 j<J7zg ; q y/ j (j o/p
f

3Volume of mold, cm (V) g tf r7 9,j q g f ,j. cpg ,, qq7
3Wet Density, g/cm ( D, - W,/V ) 7 g ,gg ,,g , , ,

3Dry Density, g/cm Dw/(1 + w1/100) ;,g g f ,g 7 j gf ,g g j,g g
3Dry Density, pcf (62.4 x g/cm ) p ;f y,g ,;7,3 7 g,9 ;, , . ,.-

11 6 - - ---- - - - - - - -

1'y~
- ._

. ? x
,

)% - 'm
'

3 1:2 - - - W y Liquid Limit c%.co-

D
-

@- Plastic Limit /6 '/7 !-x
\- Plas tic Index - 9,03

e -
s

p'Q
>,

- -- -- Shrinkage Limit - /f ?S'10 4

y _ ___. - Soil Class. CL-

10 0 - r
Fy 6 {6 if G- 53 , H~ @ t.G 9 t$

i

23 Wat'eY ConEent''(%) '1 11 i? #*; t' l' ;1 '

h vGl2A W
f

"f,,- 1
. -.

/3,(7 %~
-

Optimum Moisture .-

,77 j

/N,/fC4 MMaximum Dry Density ,_E5_0 pcf

EarthFax |



STAllDARD PROCTOR COMPACTION TEST (AST!! D 698)
-

Client: ]Mo Airom !!!ning Corp. Project No.- C01-06
Site Location: Upper Tailinns Cover System Sample No.
Tested by: l. /l $ R 4 y1xfe(( Date: C- / '( - 9 /
Soil Description: /d J.3L'8rovue 6 .' L-/-
Sample Location: /do/f #0 r,) 19 A m # </

6/LT TEST M 17
Vater Content Determination

too iso 2s o ;250 3m H zA)
Trial Number 1 2 3 4 5 6

Cup Number q( 3} 4 5' L/1, y1 Cf 1/

Tare Weight, g (W ) g;,3 g 77, 4 9 t/ of g //, y y //,7 7 //,7 gc

Tare 4 Wet Soi1, 8 (W ) <3 ']. g 3 9 f.2f[ g 7, n 9 l. 2 't 7 9. T/ $ f,96i

Tare + Dry Soil, g (W ) 7 9.(,0 6 2.3'] 7 7. r| 80./2 76.o V 30 592

Wt Dry soil, g (Wa-W2- W) kgm g o. a 6 s. M 6 8. /op 7 t! .M 6 8. <Z \e

Ut of Water, g (w - W1 -W)2 s.n f.9 2 9.96 h.n 1530 t- 3 '~l5tercontent, t (wt - (w/W )100) 12 . c '? 12. 6 7 / I. l o / /o .2 6 /M7 7, 8a

ft q I1.$ / </, / / S. /, / 7.1
Density Determination

Weight of Mold, g (W ) gg g g g g, p g;, o y , yoga ;t o,f op

#
) Mold 4 Wet Soil, g (W ) 3g3| g 7 <j t/ orf 7 yott 3 (//c,y3

Wt Wet Soil, g (W. - W3 -W) [g 43 7439 g oo g l 'j 7 g jggyr

3volume of mold, cm (V) .q , j g. 9 q ,f 9qq o_. $> c ,..
3Wet Density, g/cm ( D,, - W,/V) g ,c o 7,qg ,y , j 3 g,j o g,g y
3Dry Density, g/cm Dw/(1 4 w%/100) ;7g i, g g j, g f, gg j,7 g

3Dry Density, pcf (62.4 x g/cm ) IlI. 4 1/3.6 115. f Ig.4 1c7 4

A
i;g _ _ _ _ _.__ _ __ _ / _h -- - - -

g-
g _ _ - -y 3
h 112 - - [ ~ S~

-

Liquid Limit -d'7,oD
N _ _1_._ ___ _A- - -

N Plastic Limit - /s.90.'| gog - %gy
-

Plastic Index - / O. /O
a;

io4 _ _ __ _ _ _ _ _ _ _ __ - - - - Shrinkage Limit - jf ofx
g ____ _ __. - _- - Soil Class. - C L-

10 0 - I

'& & M 1 7 15 t4 t5 6 & Ys
i 30 l' IU Wathr Cobtent b ) 14 17 13 li

#

Optimum Moisture _,] 4 , J O 1
-ALE /ZAGE S# ___

g
-

g%]
Maximum Dry Density - ) l ') . O pcf ////, // >J

EarthFax
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STANDARD PROCTOR C0!! PACT 10N TEST ( ASTM D 698)
e

,

!

Client jli o A l guin . M i n i ng Co rp . Proj ec t 11 0 , - C0J-06
Site Location: Mnper Tailings Cover System Sample No.
Tested by: L M k '? A-/O L L Date: 5' 2_ l 9 /
Soll Description: k.c) / s k d Ph s / Lf
Sample Location: if '4 C o ffd c" Pr F

.Sl L T TELT U 'T %o noDCt)
Water Content Determination -A

{ C^) 50 too eso .p h 14 10

Trial Number 1 2 3 4 5 6

Cup Number yg ay 3 c) y3 q5 i_f g
Tare Weight, g (W ) g gg g g g ggc

Tare + Wet Soil, g (W )
3 ggg q 7 pt g 9g g q77

Ury Soil, g (W ) /a ,3 0 70 g 4 gg 73 g3 <g 1, 2, o g /, ,7 g
Tare + 2

Wt Dry soil, g (Wa-W2 -W) gn g.g 3 pq p, y o; gem gge

Wt of Water, g (w - W1 -W)
/eW o 6 01 75. 4 9 / ,56 j3.e G _$ ,7 32

Water Content, % (wt - (w/W )l00)a , .g g 73 p g, g q ;gy g,7 j gg3
'

Density Determination

Weight of Mold, g (U ) 20'/o 204O 20'/O 20YO 20YDp

'~ ) Hold 1 Wet Soil, g (W )3 3712 M2 MS '/M / .D3
Wt Wet Soil, g (W - W3 -U)p ,a n (g o t fq g |q4 | /$7 ;C

3Volume of mold, cm (V) @qq 9yy 9 y L( @ t/ 'f C y t//
3Wet Density, g/cm (D - W,/V)

, f,q, g,g g ,e g j,g
3Dry Density, g/cm Dw/(1 + ws/100) f , gq I . G '6 l.76 673 172

lDry Density, pef (62.4 x g/cm ) ,93,,g jgtffje giom3 g,,gg , y 7,7 g
-

11 6 - - - - - - - - - - - -- - - - --

g _ __ __ _. __ _ _ _ _ _ __ _- -

11 2 - -- ----- - -- - - - - ---- - - ) -

qw wm _yu,

(gt _ __ x- . _ _ .
f,' / N Plastic Limit - / E rz.

|00 -
- --."

E
__ _ _ _ y __. _ Plastic Index - 9,yg

- O", 10 4 ,

_ _ _ _ -_ -- Shrinkage Limit - /f. %
> g-y _ _ _.__ _ _ _ _._ ____ .-- ---- - - - -- - Soil Class. -CL

| 10 0 -

4 4 9 k> (2 -t3 M,g 17 W Ff lfi
Wate[ConNot (t) /6 /7 If I 'i'

i
q 10 ti 12

I |\VG/2 A L-d. 5 = = . = =
# ,_]) . T [ gg / o,{ {f]Optimum Moisture t-

| Maximum Dry Density - lil'O pcf //# /, 2 f7 E ji
' a

EarthFax
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STANDAltD PROCTOR C0!! PACT 10t1 TEST ( ASTM D 698)
,-

Client: llio Algom Hluing Corp. Project No. C01-06
Site Location: Linpe r Tail ings Cover System Sample No.
Tested by: L A1 R /2 W I4 / 4 e 4 ( Date: C 2 9- 9 I
Soil Description: _[d e <l ? 5 ( 4 re% 5 'L6
Sample Location; berro w a ',' f / 2# L/

S it~ T TE'.c_7 WO ho ovoED/
Water Content Determination _ - ~ h

YL OSo 100 rco 1 c. n
Trial riurnber 1 2 3 4 5 6

Cup Number y z. y c) yy g ry <{j g}
Tare Weight, g (W ) j f, .7 7 jf, 7g f f,9 7, f f, g, jf, y a ff,7 oe

Tare + We t Soil, g (W ) 6l.24 89. E DO / CA4I [ C l, 94 74. W1

Tare + Dry Soil, g (W )
3 :2 <g o crA gg @g g g7, 3 c 6 $, q /,/2

Vt Dry Soil, g (Wa-W2-W) 4, 7, c 5 fo$4G 72/,5 o 78,o? 75,9 /g g4, , 74e

Ut of Water, g (w - W1 -U) [,,, g 7 g , 9 ,./ l j , 62- / 3 o3 My ,5 3 6.,99z

Water Content, 1 (w% - (w/W )100) jf,7 q f3,g; f ggc /44 g , a ,f 9 10.6a f
s ;; s | ?. b 15.0 J h 't IT6

Density Determination

Weight of Mold, g (U ) g o cy c got o 204o ;2 0 Y o po(op c/'
,) liold + Wet S o i.1, 6 (W )3 306 3939 V DM If OI L 37'/7

Wt Wet Soil, g (W, - W -W) 77 q4 yg(pg j c3 ph f g 7g jgo93 y

3Volume of mold, cm (V) q yy g g,9 dyg Q yu
3Wet Density, g/cm ( D - W,/V ) ;,q g p,o g7, j ; g,3 g g,o 2
3Dry Density, g/cm Dw/(1 + ws/100) gj 7,3 j, g g g,gg j, gg

3Dry Density, pcf (62.4 x g/cm ) jg3 ; f o,q g , , g,4 f , g,3 7 j og, y

<-N
M' N

- - -11 6 - - - - - -- - -- P g
d--- --

_.
--- --- - - -

u -

S II2 - * - ^ -\ ~ ~

Liquid Limit -XaoN '

d'
- - N)- - -

\

10 0 - - M -
\ Plastic Limit - //,,(c,7/

"

NE g
__

< Plastic Index //. 3 (-

10 4 _ - - - - -
b"

Shrinkage Limit - /9 <r3>s

$ _ Soil Class. CL-

10 0

0 b ft W.n Qf $r f. N N N Y,,

|0 0 Water Content (%) n ;$ l9 c' #
f LiliR AGE 5 ==# Optimum Moisture __/1 /O % / '/, 2 "f[ -]

/

Maximum Dry Density __Lil.'15' pcf //%S Oc[ II
/ W .A

EarthFax
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STANDARD PROCTOR COMPACT 10tl TEST (ASTli D 698)
<-

C l i e n t '. Rio Algom Mining _ Colp. Proj ec t No , ' C01-06
Site Location: !!npe r Ta il i nns Cover Sysinn Sample No.
Tested by: l I4 8 /E M [l- K 3 c t l Date: lo - 9 ' ') l
Soil Description: N * d ? Sb ~ 2 r o ce).~' 3 , 'I
Sample Location: # 4 8 o r / C '^ ' # ' -f ~ .

~ 'ygy q5T #h || Y'I ' C 40 ( Lb-
'

Water Content Determination /e o|oIfo 2mo 29 r, m o ?, 5 c 14 t o
Trial fiumber 1 2 3 4 5 6

5pNumber gg t/ / 6' 7 '/ 3 4 '2- cf't
Tare Weight, g (W ) f f, y 7 ff,,f o j ;, g g f f, q , jfag jj, 7)

c

Tare + Wet Soil, g (W ) 3 4.r2 mg r oo.z g gA M 8617i

Tare & Dry Soil, g (W )
2' 7.'f / QJ ,7 2 T S. $ '/ /o 3.o f 3l.012

_n
Ut Dry Soil, g (Wa-W2 -W) % gy EDg t 7M q /f L 9925e

Wt of Water, g (w - W1 -W)
$. la ( 16.5 'l llff 'l /f. D 7 /p) #l 772

Water Content, % (wh - (W/W ) l W l l .1 f 13.M /4 U ON b r 7'a e
'

Density Determination

Weight of Mold, g (W )y o pg q, , g
#

') Mold 4 Wet Soil, g (W )
3c/39 yCr2 y ozo J9 go }3

Ut Wet Soil, g (W. - W3
/ S 'f '] ?Dl ? 19 T O li 'l O !-V)r

3Volume of mold, em (V) c/y g C/ y y gvy 9 <./ t/ 944
3Wet Density, g/cm (D - W,/V) ,7 , o j 2. l] g ,lo c? , o (o
3Dry Density, g/cm Dw/(1 4 w%/100) j,gg ; , .3 ,3 gg3 7,77

iiry Density, pcf (62.4 x g/cm )3 I q .71 47. O h 4 .10 fl D'Il
L/

3' r
ng /_ __ _ _ __ _

g _ __ _ _ - _ -J _ _ . . _ . .'CQ - -

[ U2 - -- - -'~ E Liquid Limit - Wi ro
17

._ __ _ _ _ _ _- - - - .-_. - G- - -
'

10 8 - - - - -- - -- - - --- - - -
x Plastic Limit -gg."

f _ __ _ _ . _ _ _ _ ._ _ _ _ -- Plastic Index - /O. c y
''

10 4 _ _ _ _ _ _ _ _ - _- -- - -- -- - Shrinkage Limit - ll,9 2x
$ - - _ - - - - - - - - -- - - Soil Class. dL-

10 0 -

6 9 10 11 12 13 14 15 IG 17 10

Water Content (%) A g[g 3
I I , 'I O % /'/, 2 "/c --- = .:=()pt imum Moi s t ure J-

7A7
tr us

Maximum Dry Density _jll ,fD pcf //'/,~/ r y'* 1 31 |
1 O \

EarthFax |



STAllDARD PROCTOR ColiPACT10t1 TEST (ASTil D 698)
e

Client: Hlo Algom H!ninn Corp. Proj ec t tio . ' C01-06
Site Loc a t:f on: Up. pet _Tallinns_ Cover System Sample llo.:
Tested by: L I7N M 4 d C/cli Date: 6-//-4i
Soil Description: 2$ < J .' 5 kJ <? e o <-, r ,' L h
Sample Loc ation : Sorroo a'r c u/ 81 </ - AAJJat<_

Sfc7 g g M jg " 2 o P 0 6 ' ' ~ ^*'
Water Content Determination - -t

(GN ' So too tSo D |-{1 0 Y>D%
Trial flumber 1 2 3 4 5 6 7
Cup Nurnber tf ( qt qy gg 3g gy gg
Tare Weight, g (W ) ||,4 0 (f,7 g //g y f|,1 j [I Q d (|,71 ljgce

Tare + Wet Soil, g (W ) 7 y,9 y g/O g F, / l, M/V 14. #['] toe bl MlYi

Tare 6 Dry Soil, g (W ) 6p9 /, T .14 7 3,6 d/ C.9 / 71,7 f $ 0. / M Zdi2

Wt Dry Soil, g (Wa ':2 - W) S.M 56.96 6 2.2. G 71, l ~L 70.05 6T 31 /gilj
e

ut of Water, g (w - W -W) 6g 7 3 t, q,L/7 12.2 3 ; 3, s t j o . y s- 2-EI .

1 2

Water Content, t (ws - (w/W )100) 12. o s 12.9 1. is.z l 17.2 o l '8. 'n 1 5.7 % lh31a

it i 3 2 t,5 | q , *J t 1 % .'t 3 l '? 6 'li

Density Determination

Weight of Mold, g (W,) pg jgc yg zogo psy
r ,) tiold 4 Wet Soil, g (W ) y 4 97, gg g 3 gggg y cl 72.- 39673

Ut Wet Soil, d (W, - W3 -W)
p5L i7Q /g6 7 JG yz j 2 g'

i r

3volume o f rno ld , cm (V) qyy 9 p, 9yy qq 4 .

3Wet Density, g/cm ( D,, - W,/V ) j, 7g (, gG /, 9g g,og y,0y
3Dry Density, g/cm Dw/(1 + w%/100) f,g4 j , f,5 j ,77 pg g g3 t

;
3Dry Density, per (62.4 x g/cm ) q 1. 3 '( /02 78' 107.24 /vi. (., f/ 107.01

11 6 - - - - - - - - - -- - - - - - - -

g ___ _- _ ___ _ ._ __ __ ___ __

H2 - - - - - -

Liquid Limit - 30.50
___ __ ___. --__ _ _- _ _ g N Plastic Limit - #/. 7 0u 7 '

,. x

A M
&

_.__ _ _ _ __ __

/
_ Plastic Index - 9,30

10 4 - - - - - - 4 - - - - - - Shrinkage Limit - 19 0 '?
$ ._ _

- - - y- - -. - Soll Class. C l.--

'10 0 - W36 e de v ry ,3 s,4 mg m w w tes
b I" I' Water Content (%) Ib d 86 I

/\l/E-/ AG S S. __ _
2

# /7,30 1 fi/, y % U~Optimum Moisture -

,
rs si

fiaxitnum Dt y Density _JO 3.1 [ pcf //Y, j qf 1 ji '

WA
EarthFax

. - . - . - --. - -- . -. _
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STANDARD PROCTOR COMPACTI0t1 TEST (ASTM D 698)
<-

Client: Rio Algom Mining Corp. Proj ec t No. C01 -06
Site Location: 1]pyer Tailinns Cover System Sample No..
Tested by: LD / T29 14 X f e C L Date: 6-&9I
Soil Description: /MM P its 4 ra , s ' L /-
Sample Location: 2- A s " 5 - ' Of3 1' /.- 8e /rv-s s' 4 // er 5-/ 4 f-?

~ $5T # /3SIL T t
Water Content Determination

H 2. ca
Trial ilumber 1 2 3 4 5 6

Cup Number 97, 3g tf .3 qg yf gg
Tare Weight, g (W ) j 77 j g g,q 7 cg j g |,9 7c

Tare + Wet Soil, g (W ) gg g g g g gg, y gf g, g y3

Tare 4 Dry Soil, g (W )
g3 39 7p? 7 '/. t ( 7 3, g f g62

Ut Dry Soil, g (Wa-W2 -W) (JIS GL 10 (1 46 65.7f CI.95 77.1,9c

We of Water, g (w - W3 -W) ~[ |q 7 t6 1R lo 09 /0.66 b.4 72

Water Content, % (wn - (w/W )100) |() ,g g i;35 (3 37 75,3y f 7. o r 3, g 3a
.c.w.

Density Determination

Weight of Mold, g (W ) 2gqg pgg Bogo Dyo dOWp

' ,) Mold + Wet Soil, g (W ) 393g 331(c 3905 39 N VooVa

Wt Wet Soll, g (W, - W3 -W) l] t{ j / 7 7ls li'6 5 /939 / i s '/r

3volume of mold, cm (V) } t/t/ q yy 94//./ 9 // 9 C) L L//
3Wet Density, g/cm ( D, - W,/V ) j,yf f.gy / .q g 2.05 249 j
3Dry Density, g/cm Dw/(1 4 w%/100) | , (, 7 ) (,q i;q r,7f I 7J I

3Dry Density, pcf (62.4 x g/cm ) g y .y (()yyg It)f.56 f(0. q p fl().91

I

liG - - - - - - - -- - - -

g ._ _ _ _ __ ___ _ . _ . _ __ _

h 112 - - - - - - -- --- ._x . Liquid Limit .33 #o
. _

U N Plastic Limit - / 7. f r
10 8 - -

- - -

g."

E
_

_.T~ '
_

Plastic Index i r,9 3-
*

lo4 _ _ _ Y - - - - Shrinkage Limit - f 39/
x
$ - - - - - - Soil Class . -cc

10 0 -

8 9 to 11 12 13 14 15 IG 17 18

Water Content (%) Ammms
.

Optimum Motsture |b 3
#

% f y, C- % Ff:-

, r- -
Maximum Dry Density _jji.6 pcr //% 2 pcf, g_y

EarthFax
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b

STANDARD PROCTOR COMPACTION TEST (ASTil D 698)
r

*
|

Citent: 1(1o Alno.m M!ntnn Corp. Proj ect No. : C01-06
Site Location: Upper Tallinns Cover System Sample No..
Tested by: L#A4.cf tY# (' M Date: 6 - I 'i5 ' 9 i
Soil Description: R .).'s k c, ro -r 5 *( I
Sample Location: W4 /Mecco 4v'

/ ' A * Y '' ' '# O6/LT TI5ST .1/ '7/
,

Water Content Determination ~ ~ - ~ - - mho Zoo 7ce y es , 3 5 c N //2.o
Trial Number 1 2 3 4 5 6

Cup Nwnber 26 M 39 4I M #O
Tare Weight, g (W ) g, pq 9,g gy n ,y o yyy jf,9 ge

1

Tare 4 Wet Soil, g (W )
1

1 94.(c,3 86 13 102 41 90.l? k yJd D' 31
Tare 4 Dry Soil, 8 (W )

7 7. 2 L 77.37 (40 11 ~7 0 7 ') ) @'2

wt Dry soil, g (Wa-W2-W) I, $ . 3 8 (,6. f 5 706/ I [ U~e

\ 6 , 3 (,Wt of Water, g (w - W3 -W) 7.'l/ 4 /.6'/ /7 70 // c/2

Water Content, % (w% - (w/W )100) //.33 / '!1 /6.// /7.P/ I' 6 . (,0a

/t. ' 9
Density Determination

,

Weight of Mold, g (W ) po40 p oc_/ / ,2 o t/ e A e</ o A /4/rp

) !!old + We t Soil, g (W )
'

3 725 401| y00o J77/ Y3

Wt Wet Soil, g ( W., - Wa-W) ;76 v7f/ / ?6 /) /.13/ /\ 'p

3Volume of mold, cm (V) py $qq 4 sv gqq 99uo
/

3Wet Density, g/cm ( D, - W,/V )
1. F '1 2 . / t> z.oi 1 05 \/

3Dry Density, g/cm Dw/(1 + w%/100) g ,7g f3 j 74 g 7,7 \/
3Dry Density, pcf (62.4 x g/cm ) jg g f f g if f jj,7 f p pyj |

11 6 - - -

[Ddm
to

_ _._.
' N/ N _

o
3 U2 % Liquid Limit - 2.7. 0/ %
d'

-__ -

/ q Plastic Limit - 11. 0\
" 10 8
E b
"

,
_ Plastic Index - \D.0j

m

10 4 _ ___ ,
_ _ _ _ _ _ Shrinkage Limit - G1x

$ Soil .Clas s . - C L- j

8 9 10 11 12 13 14 15 IG 17 18

Water Content (%) g,gg
'

Optimum Moisture /3. I % / '/, '/ ''[c, [,-5-

,-
r, si

Maximum Dry Density - //6 5 pcf / / /y/, 3 (2 C ' 11
i WA

EarthFax
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STA!!DARD PROCTOR COMPACTI0tl TEST (ASTM D 698)
<

Client: glo A1 nom tilnint.Catp. Project tio.- C01-06
Site Location: llppar Tailings Cover System Sample No.:
Tested by: /w,T /k #,'S o A> Date: 6-20-9/ g

Soil Description: ft%J Js (* 4 vo v </ O
Sample Location: *'</ Er /m w<cF-"

$1LT T E S.T U & 15 $
Vater Content Determination '

-2 . , o 750 ; c e, g r, o yoo H2 c)
Trial Number 1 2 3 4 5 6

Cup Number ;G y c, t2 43 '/ f y 7,/
Tare Weight, g (W )

jf pf p. 9 P p. q 1/.y3 ff 9 7 //,7 7c

Tare + Wet Soil, n (W ) 7g 9y g ,o1 p% q(,5q 3,p q tQ r|i

Tare + Dry Soil, g (W )2 -;(g g tf Kg gc'pft 78,7.3 4].27
Ut Dry Soil, g (Wa-W2-M)

p g if 44 y g 34 73g (f [.f,j 6 '77 50c 0

Wt of Water, g (w - W1 - W) f, ; g 7,n CM O / t. 3 ") J o, f f, 34o2

Water Content, % (w% - (w/W )100)a / D t/ D ll,7 3 13. S ic /6,4/ /522. 4,53

Density Determination

Weight of Mold, g (W )p yoyo gggg yogg p o qo gr e y a#
) 11old + Wet Soil, g (W )3 3 3- g yq y y se g y4 1 gof3

Ut Wet S o i l , 6 ( W. - W -W)3 p f(, 3 o /c/ tl y O c/ 3 /9 h '} /973
3Volume of mold, cm (V) oyq gyy C 1/// ef y y G y t/f

3Wet Density, g/cm (D,, - W,,/V)
j , C| y p ,py ,2. / y y .M ) ,p t)

3Dry Density, g/cm Dw/(1 + wt/100) j, 7 4, j,$y j,g ),g | f, .g, /
3Dry Density, pcf (62.4 x g/cm ) Jc q, L s- / J 5,05~ /17. 2 % /13. D Il 3,19 J

H
ns . ._ _ __ _ _ _ _ [ A

d 'N
Y / k

_

3 112 ~ - -

N Liquid Limit -J7 y ,dj
b

- - - ~-

E -

.g 10 8 -- - - -
Plastic Limit - / 8', (

c
._. . - - -- _ _ Plastic Index - 5,9 y,

A
10 4 - - - --- -- - - - - - Shrinkage Limit - j 7,Oy

a __ _ _ -- -_ - -- - -

Soil Class. - C l /^ L
10 0

8 9 10 11 12 13 M 15 IG 17 18

Water Content (1) A gfg g g g
Optimum Moisture /3,2[I

% /V, Y %-
-

p r, si
Maximum Dry Density - ||3-)5 pcf // % { jct' ih.'si

EsthFax,

i
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STA!!DARD PROCTOR COMPACTION TEST (ASTM D 698)

J
Client: Mo Algom Mininn Corp. Project No.- C01-06
Site Location: JJung_ Tallinns Cover Sys tem Sample No.:
Tested by: / If A/hr yQ yb u Date: lo L f - ot l

'*[Soil Description: /2 e ) i s la B rd ~ a 5'' c

Sample Location: ' 73 o r ro w d , I- #V i, ,

*5I LT TE rJT#Ab fL # A# O")'

/ a

Water Content Determination -

_ 1507 M1 o# 5' o .p e, o p. r o y .o-

Trial Number 1 2 3 4 5 6

Cup Number ef'[ t() 3G cg 2 (,,, tj 3

Tare Weight, g (W ) /4of7 / (, y 3 /[. 5 7 //,7 7 //,g 2 //, e/ 3e

Tare + Wet Soil, g (W ) pg g 7 g() p,fy g77 g gg-; <p /, 3 7i

Tare & Dry Soil, g (W ) R37 p), (g g g g, o g g g, w gyy2 77//32

''We rwy Soil, g (Wa-W2-W) 60M 49',14 /07.47 S/4'I 72./ 0 /4.00e

We of Water, g (w - W1 -W) /, , f 3 g.f g c/./t/ /2 37 /2./r 3 . 72 92

Water Content, % (wt - (w/W )l00) jo g p.oo j3,gg , f, f g / 4,7 cf g,,g ga

Density Determination

Weight of Mold, g (W,) y,ya y,9 g 7,Yo ~2 o tr o 20 %
j Mold 6 Wet Soil, g (W ) 3,d(oO 4600 L| 0 G O 902A 3'7 %3

Wt Wet Soil, g (W. - W3 -W)p j ,g y g jg g g g,g ;cjg j cj g (,
3

j volume of mold, cm (V) yyq g qqq gq qqq
3Wet Density, g/cm (D, - W,/V) / , 9 7, d, # 7 2 / 'l ,d./O [, oG

i)ry Density, g/cm Dw/(1 + w%/100) ;gg j, g g j, g g f, g ;,7 g
3

3Dry Density, pcf (62.4 x g/cm ) j o q, cf ; 7; g j f 7g j g3,go f j o, f (

\L
, m-

11 6 - - - - -- - -- - -- - - -

-rm -
U /

- N
3 11 2 -

x Liquid Limit - O U . sc)f
-

d' (7
~ -

'

Plastic Limit t E z 2.-

" 10 8 -

E
_ _ __ _ _, Plastic Index (,, z 'd-

10 4 - - - - - - - - - - - - - --- Shrinkage Limit - 17.0/

$ - -- - - - - - Soil Class. CC ML-
,

10 0 - i

0 9 10 11 12 13 14 15 IG 17 18

Water Content ('t ) /\pgggy
== .=:/ //, t { D 1 / Y.,3 *[o 3,~ -3Optimum Moisture -

, m
Maximum Dry DeDS ty " ff *1 pC[ /! , ])Y'{) LA

a
EarthFax
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STAIIDARD PROCTOR COMPACTION TEST (ASTM D 698) i

j' .

s

Client: [Llo,L gom Mining _. Corp. Proj ec t tio. C01-06 ;

tipper Tallinns l)over System Sample tio.Site Location:
L A 8A '-, / fly < LJ Date: 4-30-7f fTested by:

'
Soil Description: /DJ ,'s k Brow 6/O
Sample Location: Bo r rw /) ,' M tl 4 /vo/k Pe5/ LJ i

St t.T TE Sf M/2 /7 W# (# H
".

Water Content Determination v -

1De /50 noo 2.ro Ec o N
Trial fiumber 1 2 3 4 5 6

Cup number 3g 4 z, i, g y3 29 56 i

Tare Weight, g (W,) f f, g g 77, 9 7 ff,9 7 f f, g y _(h gy ff, g7

Tare + Wet Soil, g (W ) g ggf gyjg qg,q g <g g,y 3 , g g 9, ; gg,y o3

Tare 4 Dry Soll, g (W ) g,g 3 jg,3p g g, g,g 7 cy,73 g t , g, q g , o .7z f
-W) 6.66 G 63.51 742_i /,,7. To g2.T/ 7/. Y1ut Dry soil, g (Wa-W2 e

We of Water, g (w - Wi -W)2 /,,7 1 7.74 /0,3( / 0,2 o /y ./ t/ 533
Water Content, 't (wt - (w/W )l00) / O. '/ O /1. l 7 13,79 /6. B 4 /7,07 7. 5' '

a

Density Determination
;

Weight of Mold, g (W ) payo ;2 o y o 204o 2 "/ o 20 </op

f. Mold 4 Wet Soil, g (W ) 332 o 375 g go L o yow t. 3162,3

ut Wet soil, g (W - W3 - W,) 1760 li / 7 1970 gooz I 4 Y2
3Volume of mold, cm (V) dj ycf 9yy ()gt.( 'f'[l/ f#r'9 I

3Wet Dennity g/cm ( D, - W,/V ) ), g T g ,o 3 )./O (9. / ~2_ c"). O /o
3Dry Density, g/cm Dw/(1 + wt/100) /. 7 / /, $/ b 'T V /, 6 'l l' 7 /#

3Dry Density, pcf (62,4 x g/cm ) /p /,,. $ 3 1/2 43 1/ f. olo f / W.'j9 /r;f.to

,

,

14-!!G -- - - - - - --

4 A

C f N
[

3 112 - - -

]
-- - - \'u

Liqu d Limit -27@ |
i

d'
~

Plastic Limit -/7,f9
_ ,

..d 108 - - N
@E

_
_._ Plastic Index - / C. 3 I

e .

"
- - -- - Shrinkage Limit - /4 /7 !10 4 - - - -- - - -

>3

$ Soil Class. C C-
.

'
-

10 0 -

6 9 10 Il 12 13 14 15 IG 17 18

Water Content (%) hg gg

Optimum Moisture - / /-l. 'I I % / # ', 3 % Fs,7i
r- m

Maximum Dry Density - //6 00 pcf ///;/, 7 OC - 1]s
/ W.A

EarthFax

- . _ _ _ - _ . . _ _ _ _ - - _. .- . _ - _ .
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STAT 1DARD PROCTOR CO!!PACTIO!1 TEST (ASTM D 698)
')

Client: Il l o Algom Hinton Corp. Project flo . C_01-06 i

Site Location: ppper Tailings Cover System Sample rio .
Tested by: L f? // d t/ # 7 t /lb Date: ' 7 ~ i t? 'l l

\
Sol 1 Description: f ' < <l i s d P re>cs" S / L. f
Sampic Location: Bo rr o w nif " 'l AJ o rd k S ' d C_

6/LT T ~~S;T A / 'S' U 0 A D(d D Y '' O2

Water Content Determination ,_ s\ --

! b I00 tse 7p0 75n d> a

Trial t1 umber 1 2 3 4 5 6

Cup t1 umber yg ij g <(y 17 7 3 yy
Tare Weir,ht, g ( W,. ) ,7 gqq 77, j j g q,,

- Tare 4 Wet Soil, g (W ) g3 , <g <7 g3 <

Tare + Dry soil, g (W ) <j' h g o gg g3 gg z ,,, j gfg2 ,

WL Dry Soil, g (Wa-W2-W) g <g , 7, 7 ej,7 g g 73 I ,8 l s l O [p /ci,3 9
yc

WL of Water, g (w - W3 -W) 4, g g ,6 y |gq3 g/ jyg3 gg32j

Water Content, % (wl - (w/W )l00) g , c} ff,g |34 jy 7 jf 7 g3a

1" v e 3 < b) (f, $ ' t /. 5 1 1. W, i t/, 2- /.5. s-

Density Determination

Weight of 11old, g (W )p g, g ,,7g p ,, , , , , , ,, ; ,, ,,
I Mold 4 Wet Soil, g (W ) ,93 , ,,j , ,g gg

Wt Wet Soil, g ( W, - W3 -W) , , q gq7
3

-Volume of mold, cm (V) 7777,7 <7,,,, <; , , . j ; ,

,

3Wet Density, g/cm ( D,, - W,,/V ) g g g |g g p,
3Dry Densi.ty, g/cm Dw/(1 4 w1/100) l . 'O /,6 6 /. 3 D /. Il L'M

[
3Dry Density, pcf (62.4 x g/cm ) jf 7 9 q3 gg,9 g_,g ,,

['~eL_

,A 'Q
,

'

,ic. ,.

- - -_ .L_ ___ _ __

ct || 2 -- --- - - - - - - - - -N- - - - -

" '

~

__ ___ _ _ ._.__ _ __ _ _ __. 1R_ __ __

~NI"* *
10 8 - - -

g . _ __ __ _ _ _ _ ___ _ _ _ ___ _ _ __ ___ _ Plastic Index -go
104 - - - - -- - - -- - - - - - - -- - - - - - - Shiinkage Limit - 17. (,

y _ _ _ ___ _ _. __ ___ _ __ ___ __ _ __ _ _ _- - Soil Class. - c t-s L

10 0 - -- -- - -- -

0 9 10 11 12 13 14 15 16 17 18

Water Content (%)

.i.a .10 % / </, 3 'y',Optimum Moisture .=-

,,m

Maximum Dry Density _ 11't.']6 pct / / <,/, </ <g f a J,
7 m

EarthFax
,

_ _ _ _ _ _ _ _ . - _ _ _ _ . . _ . _ _ . - _ _ ._. _ _ . . . _ _ _ _ . _ . __. _ _ _ _ . _ _ _ _ _ _ _ _ _ . - _ - _ _ _ _ _ _ - _ _ ___-_-
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STAfIDARD PROCTOR COMPACTIOf1 TEST (ASTM D 698)

)
Client: Rio Algom Minine Corp. Project flo.- C01-06
Site Location: ]]pper Tailings Cover Systant Sample tio.
Tested by: L /) 4 9 'f Fly Y e- K Date: 7 - / Ic - 9 /
Soil Description: R<)iS'k 9Poau 5,'tf'

.

Sample Location: B o r r o r.o /) ? f 4 q M ,'cl,-) L 4

6/ LT TEN M- / 9 H.zD SooFo </^')
Water Content Determination -- C

/ O / LI O ]W D '2 O Y1_ 0
Trial fiumber 1 2 3 4 5 6

Cup thunber pg 3 t ,' y3 y2 g tj3

Tare Weight, g (W ) g, g g ff,g.g jj, yf jf,7 9 jjj/ g ff,,ftjc

Tare + Wet Soil, g (W ) gtj, q 3 g g,f g fog,g7 f oy, o j j oc,7 f 97, 93

Tare + Dry Soil, g (W ) 7 7 eg g eg 3c) </ t/. 57 92 3'i 9 3,'69 W 9 'l2
,

Wt Dry Soil, g (Wd 2- W) /p / O2 7agn 21|L gO , IJ g 7,y/ 7g, g 3
-W e

Ut of Water, g (w - W3 -W) /,, 5 (e 'd - l 'l l l .D Z / /. 61 12 . S '? bbE2

Water Content, % (wt - (w/W )100) <3 . cf f 7, f, f 3, $ ; y, y /g, /, 7.5a

t o n a-J |U.S I l . 'l tLs I 3.1 15 0
Density Determination

Weight of Mold, g (W )
poyd ;7oy d a t> VO J2oyo c24Yop

Mold 4 Wet Soil, 6 (W ) 3g44 79 8(a V04/ t/ 03 ') yog3

Wt Wet Soil, g ( W, - W3 -U)p 77g g ,j g yg gi )q 7; 7 <) g g
3Volume of mold, cm (V) gg g 9,g g f ff qqq

3Wet Density, g/cm ( D, - W,/V) j, y pg g,j7 g,g7 gg
3Dry Density, g/cm Dw/(1 + w%/100) j g ,g. 7 ,gg g. gg

3Dry Density, per (62.4 x g/cm ) iog g , , g, 7 iig,7 , , g g, j f .7 .$

/ B11 6 - - %

C ~7 -

|x
$ 112 -- --W - -- -

Liquid Limit .2 VI |f - _ _ ._ _ ._. --

3 &.' Plastic Limit - l'1. '1
108 - - -

E, _ ___ __ _-_ __ _ ,_
Plastic Index - 4, 3

"
10 4 _ _ _ _ _ _

-- - - ---- Shrinkage Limit - / /,,5
>,

$ - -- -- Soil Class. - C L '^ t-

10 0 -

8 9 10 11 12 13 14 15 IG 17 18

Water Content (%) /hfgfq.,p 3
) Optimum Moisture 312 . (f % /Y, 2 */o ,{E]-

-

Maximum Dry Density - //S.O pcf // E Q i>I

EarthFax

;

,. . . _ .
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

$
Client: Rio Algo!n_liininn Corp. Proj ect No. - C01-06
Site Location: Upper Tailinns Cover System Sample No.
Tested by: L/1M/2'l d v'd e L L. Date: '7- 2 ' ? - 1 / :

Soil Description: R e d / L L ' f? v o '.> o Silt .
|

Sample Location: /3 o rm'- D ,' f " '/ . /Jo r 'N, b)e.t 4- E n c)

6/LT TN.ST~ M IO
Water Content Determination

IM O /10 220 ;2 & o 30t
Trial Number 1 2 3 4 5 6

Cup Number yf // > 43 g (, 3 (, 43
Tare Weight, g (W ) jj, qcy ,,, 9 9 /t g . jf q q p. 9 fl, q (,e -

Tare + Wet Soil, g (W )
g |, g g. g;cj, / 7 g (,, z .2_. / # 't',2 3 ( o6. I tl fr /c,9/,3

Tare + Dry Soil, g (W ) 79, og 7 6 ,lle '? 7,3 4 S2ao DSl VM2

wt Dry Soil, g (Wa-W2-W) j, g , yt' (o '/ 3 7 /4,$ 9 f,0,3% @,l T 70,9 3e

Wt of Water, g (w,- W -W)2 7, o q S.o j 8. 9 % /J ,0 3 J.3, 3 'l 4//s]
Water Content, % (wt - (w/W )100) jf,n fp.y /3, (, /g, o //,.f /o , /,a

loss l l .1 l3 0 | ''4 ' l I S* ?
Density Determination

Weight of Mold, g (W,) jg qo cyogo cyoyo gp o tg e; cpoyo

( f Mold + Wet Soil, g (W ) 3 o '/ 'l 4036' 4057 %22f 37933
r

Wt Wet Soil, g (We - W3 -W) jqog j q f f' go j3 /9 63 / tg 5Cr

3Volume of mold, cm (V) Gyv o t,<u d e. / (qu gcc
3Wet Density, g/cm (D, - W,fV) 7gL ,ff c7, j 3 g , j[ ;7,o 7
3Dry Density, g/cm Dw/(1 + wt/100) j, g 7 ), g g j, gg j, g 3 jg 7

,

3 '
Dry Density, pcf (62.4 x g/cm )

jj 7 tj j,7,[ jj7 p ;;y,g g p, q

I
y 3

IIG ,- N
/ .'M

g F ' x
3 112 ~
D

~~ Q Liquid Limit -J3.f
'

Plastic Limit - / 7. '/
~ 10 8
E Plastic Index - /o ' /

10 4 - Shrinkage Limit - /G I>,

$ Soil .Cl as s . -CL-A'
10 0

8 9 10 11 12 13 14 15 IG 17 18

Water Content (1)
A VE AAL-E S.% = = =

/.) , 9 % ///, / c%, {A,':
Optimum Moisture -

,

Maximum Dry Density - / I 'b . f pcf //5,2. .)df t >J

EarthFax
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ye3,5fagc Professional Service Industries, Inc. ass S-ih wesi Tempie si,eei
Safi L.ake City. Utah 84115

7 I'ittsburgh Testling Laboratory Dtvision,

- nou<ea son

-

s

MOISTURE DENSITY RELATIONSHIP TEST REPORT,

" Project Report Date Report No. PIL Order No.

Client Order No. Page Lab No.

'70b ~ 570LI560d }/ ALLEY
'

Client Source of Sample
-

M/ ddoc70R

Agjg /1f/N/d6 dd4A SORf0W b T *8 NW ENO
d Soil Description

G Ps 4 CL A Y
Sample Submitted Dy Date Sample Hoceived

|AllA'l AYTEI' ||~ k' 4|125 \ \._\ Test Method gy
_. - _ _. _ _ _ _ - .. _\ -\ A S7m D ^ lo f 3 A
_ _ _ __ . _ _. __ _ _ _._ ,_ ._ Preparation Procedure Type of Rammer

_ _ _ _ _. _ _L PMioist O Dry JKManual O Mechanical

120 ---
\

_ _

,\ Max tab Dry Density (ibs/cu fi) optimum Moisture (%)

_ _ _ _ _ -. - _ _ _
\ b //0,} /k|

_ _ _ _ ._ _.-- _ _ _ - --

__ _._._._ _ _ _.-.___ _ _._ _ __ _ .

___ - _ -. _ _ _. __. - __ _ _ _ - _

,j ___ _ _ _ _ _. . _ __._ _. _ 1_ _ .

( '2 _ ._ _. _ _. _ . . _. __ _ _ __ __ _ __\_(
g ._ _ __.. _._ _ _ _ _ _ ___ __ ._\
$ . _ ..__ _ _ _ ___ _._ _ ___ __ _ _. _ . _

$110 8
'kd N

_ _ _ _ __ __ . _ _ _ _ _ ._ _ __ _j
a _ _ _ _ _ _ ._ __ _ _ __ _._ _ _ _ __. .. .

"
/_ _ .__ _. _ __ \_

g _ _ _ _ _ _ _ _._ _ _ _ ./ _._ _. ._ _ _ _ _ _ .\ __ g_

o ._ _ _ _ _ _ _ .__ ._ _ _ _ ._ _ _ _ _ _ _ _ __\_KQ
g _ _ __ _ _ _ _ ___ _ _.. _ _ _ _ _ _ ._ _ _\.. _ _

g __. _. __ _ __ _ . _ _ _ _ _._. _.._ _ _. _ _ _ _ _ _ _L. __\ CURVES OF 100% SATURATION
g_\ FOR SPECIFIC GRAVITYo \

100 g s EQUAL TO.

2.80
_ _ _ _ _ _ _ _ _

_ _ _ _ _ . _ _._ __ _ _ __ _ _ _. _ _ _ _. . _ - ' 2.70
_. _ _ _ __ __ _ _ _ _ __ _ _ _._ _ _ _ _ _ _ __ _

\ no

_ _ _ __ _ _ _ __ _ _ __ __ _ __ _ _ _ \
_ _. __ __ _ _ ___. _. _ _ ____ _ _. _

5(___. __ ___.__ _ __.__ _ _ _ _ ___ ._._ _ _q .

_- ._ _ _.- - ^~ - - - - - - - T - - -- -' - -- - - - - - - - - -' -\ h
'

90 1 \
^0 5 10 15 20 25 30, , ,

MOISIUflE CONTEN T-PER CENT OF DRY WEIGHT

/ hstnbution/Hemark s
~

Submitted By-

i

__
Manager

runt onou or NANNT!.^OoNuNs o^rfrI[nNsNt sInEr'rNoIndoftNnSiTrn arrnovat
#
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

$/ \,

'
Client: Rio Algom Mining Corp. Project No.: C01-06
Site Location: Lower Tailings Cover System Date: //~ 4 - 9 /

Tested by: d e/.94/y /Y# /r-ESoil Description: 4 P ew G l >-<r
Sample Location: RO Yre o AS SEc~ W2

,
4. u . < .'

Water Content Determination 12 f V7 6 d2f &75 3 2 5_- H_3 o 3'I f

Trial Number 1 2 3 4 5 47 b
Cup Number 27 (f2 f-' 7 t-/ / 3f J2 6 4q

_

Tare Weight, g (W ) / /, g .7 jj, q / //,gy /j, t/f //,$o / /. W 11, 5 3c

Tare + Wet Soil, g (W ) %$.7L 13 6. 64 T 1 6,43 TI lo 3 #5 3 % L /02.2o 8bi2

Tare + Dry Soil, g (W ) 77.S / 7 9,'/O 7 f,5' 7 77.27 72,/6 9 5,93 W,, pC
2

Wt Dry Soil, g (W =W -W ) /e,lg, 3 /, b 7.51 lo3.7V 6 5, cd, 60,66 %'4. or /o,qa 2 c
.

Wt of Water, g (w=W -W ) 783 Q *2 7 d) , "b i, //. $ l.g / l,4 ] 4. Z 7 R$i 2

Water Content, (w%=w/Wa) J\.60 J 3.7 3 ff,47 17,26 /6,9I 7 46 M)
'

if, Lj (p |]h] | (/. Gl| | $u h/.a, f ]. A b '|$ '

Density Determination

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) 2040 aoy0 200/0 p o t/ 0 g2 c7 t/ t J. o'/ 2-p

Mold + Wet Soil, g (W ) 376s 3326 3 rd5'9 39/i 39/o1 .59ll3

Wt Wet Soil, g (W =W -W ) jg25 ;/g4 /<f|9 Jg 7 9 Mp7 j937y 3 p

O/44 94t./3 (V) 9//'[ 944 94y A yyVolume of mold, cm f

Wet Density,g/cm Dj=W/V / . $ 2, / , <g j f , 6) 3 / ') 7 B . O t/ p e $'
3

3Dry Density, g/cm

Dw/(1 + wI/100) )hy |(ob /,[,7 /, '/ O ),7 7 l. ) |

Dry Density, pcf
(62.4 x g/cm ) /02.}'{ |o3.7 O /b4 30 /o6,9 I J o 7.fd } D/e .S' O

3
.

iir, _ _ . . _ _ __ _ _ ___ _ _ _ _ _ _ _ _ __ _ _._ _ _

Y
_ __ _ .__ _ _ _ _ ._ _ _ _ _ _ _ _ _ _ _

Liquid Limit = '/y, zS
m

a H2 - - -- - - - -- - -- - -- - - -- - - - - - - - - - P1as tic Limit v?J,W/

._g4M_ __ _ _ _ _ _ -__ . . _ _ _ _ ._

'~'
,. , ,

.g too - -- --- - - - - -- - v - - dh Plas tic Index = JL26
'^

E F- - gp6 h 1 Class. = C b-#
g ,

' I -- - - - - - -MM-_ --g,,, :.10 4 - _ - y s. -

*==f_) a _.- - _ --.- -. - --. -- .- _ - -
.__

10 0 - - - - - - " " - -- -~ -

__

U Y $ b Y;t{ $gs 4% Y)g W 0 W0 7=flfpf '9 gg (e{U N' I0 Water Cont $nt (t)
/ 6.9 O % h J 'l i H eAOptimum Hoisture =

Haximum Dry Density = I D7, O pcf JE J o7. I _ Ear thrax

|PSI ~~'
['s1 c u m u s: d R:o n a s ..., - . - -
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' lese 51 Professional service Industries, Inc. ass souin we i Terwie si,eei

lyo:JI rittsburgu resting tanoratorg nivision 2'kn;8't "'*"""'
-
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MOISTURE DENSITY RELATIONSHIP TEST REPORT,

Project Report Dato Report No. PIL Order No.

Client Ordor No. Page Lab No.ggf
o' __ 7c co- 570

Client Source of Sample

& h g (,ng MINIt&$ OW huo OT E END)
Soil Descript

C,AN1 CLA'f
Sample Submitted Oy Dato Sample Roceived

negy Ay_ m a. it-n A125
h ( -_ Test Method

,

4s7*1 D-(.o77"/P_ __ ._ ._. _ _ _ _ __ _ _ __\_'
_ _ _ _._ ._ __.._ _ _ _ _ Preparation Procedure / Type of Rammer

_ _ _ _ _. __ _. _ _ _ .__ _ . _
p Aoist O Dry /C Manual O Mechanical

120 Max Lab Dry Density (Ibs/cu f t) Optimum Moisture (%)
_ _ - _ _ . - _ __ .-Q, p5 3 15 .9,

Z ZZZ Z Z_ \ Z
~

__. ___ _ ._ _ _ _- _ _

115
g _ _ _ _ __ __ __

g -

( 2 _ __. . _ _ __ _ _ - _

g _ _ _ __ _ ___ _ _._y
_ _ _ _ -

_ _ _

_ ._._ _ - _ _. .__._ ._ _ - _. _

h _ _ _. _ _ _ -_ _. __ _fh._ _ _
\ k

g _ _ __ _ _ _ _ _. _ _ _ __ _ _q _ t

(_\g _ __ _ _ _ _ __ _ _ _ ___ _ __ _. _ _ ;..

O
_ _._ _ _ _

:1 105
g . _. -_ _ _ _ _ __ _ _._ __ ___ _ ._ ___ _ __ _ k _3

___-_ _. __ _ . _-_ _ __ _ _ _.- _ . . _ _ _ _ . _ .

O _ __ ._ _ _, ._ _ - ._ _ .._ __ - ... - __ _ _
1

- _ _ _ _ _ _ _ _ __ __ ____ _ _ _ . . _ _ _ _._ _

100 EQUAL. TO:
_ _ _ _ ._ __ _ __._- ._ _. _ _ _.\ _g

\
3

_ _ _. ._ _ _ _ _. _ _ _ _ __._ _ _ _ ____ _ _ .. h
-- _ . _ __ _ _ _ ___ _.__ _._ __ ._. _ __ __ __ _. _ _ _ . _.. _ . __ .. 2.70

. _ _. _ __ _ __._._ ._ _ _ ._ _ ___ _ _ _ pg
95

'_\_NK
-

,

__ _ _ _ _._ _ _ _ _ _ _ _ _ _ _ _ . _ - _ _ _._. V N l
_ - _. .. _.._ ._. _ ._ __ _ ._ ._ _. . _ _ _ _ _ . ___ __

. . _

90 \

0 5 10 15 20 25 30
MOISTURE CONTENT-_PER CENT OF DRY WEIGHT

| 15tribution/Hemarks Submitted Dy:

Manager

runucation or ST ANNT!.NPkt U fr " n itE N Ar*r*novAtNSOnC n n P Oro t w
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

. >-
Client: Rio Algom Mining Corp. Project No.: C01-06

Ig>wer Tailing _ Cover System Date: / /- '/ - 9 /Site Location: s

Tested by: /Arrr d Nc ([Soil Description: CP'4-w (" La. f _

A>. E , s , 'c./ < '

Sample Location: #A 'S o en co /4# ~
H.2o noc%ik ML

Water Content Deterr ination /gyo ., g o ggo 35o

Trial Number 1 2 3 4 5 6

Cup Number 'f b> e2 (e> '{3 3 ra 4' S' 3(af

Tare Weight, g (W ) //,ef 7 //, Sfff //,t./ 7 //./o/ //, 5 / [ / , 4, /c

Tare + Wet Soil, g (W ) 90,4'3 j'[f, f g 29.3( fogoq / 0/,0 3> 9 g>, f g

Tare + Dry Soil, g (W ) 9 ;;t., ! 0 ']'},Sl, 7 T. '6 f 91,3 7 6'7. I l 93902

Wt Dry Soil, g (W =W 4 ) 7 D , (, 7- /c535 V).35 7t% 75,k4 S2.29a 7 c

Wt of Water, g (w=W -W ) #d'33 h.I2- /O.46 /3. [r''l I 3 #dle L/, 2.f~2 2

Water Content, (w%=w/W ) /l. T O /3,71 16,52 / 7./ '/ 1 'd 3 7- .5~. 1/,a ,

II.Mi 11 8 S i416 I S. 6,1 lir. 9 2-
Density Determination

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W,,) PO4D d o4 0 2040 goq O payo

Hold + Wet Soil, g (W ) 3 (lo '] 3f /, g Af oo ( Af002 3iT l,<
3

Wt Wet S o i l , g (WyW -W,,) /g27 f i;t T /9 6/ /j /f L l 9 // /,3

f 44 944 C M If3 (V) 94 t| 9 Ytf CVolume of mold, em
,

3 f /V / . ') c/ d.04 g , o <g J. O g p , o /,Wet Density,g/cm D W

3Dry Density, g/cm

Dw/(1 + wI/100) I.74 /.73 }, SO /.73 /.7 y
"'''#' '' " "l' 8 ' "U im 55Dry Density, pcf

(62.4 x g/cm ) /DS,2.$ [/|, <f y j/y|36 | | 0.T O |O7, (, y3

11 6 - - - - - - - -- - - - - - - - y & Liquid Limit =75m
- - - -

g -7g.-- __ _ ._ _ ._ __ _ _ _ _ _ _,

2
'we Plas tic Limi t = 17. o7-11 2 - -- - - - - - - - 7 gb- - - - - - |

#
-.- _ _ _ _ - g f

.O [ - - - - - - - - - - - ' " "

10 8 - sr
_ __ _ __ ___ s__ _ .__ _ - - - - - gggy _

10<1 - _ __ ___ ._ __ __ _ _ __ _ _ _ - _ - _ - -

y __ _ __ _ _ _ _ __ _ _ ._ _ __ _ _ _ - - _ _

10 0 - -_ . _ _ - _ ,

/ 6 9 10 h 12 13 14 15 IG 17 18 = r=

Water Cont ent (t) ?siE PSdf I,/, y
Optimum Hoisture = J.6, c/ f % M [7 Qfd
Maximum Dry Density = _LG . 5'b pcf M yt _ i(2. 0 Earthrah

P S T -' '~ ~
pc,r*g" _.,- ,-.

_ _ _ _



ame=r7 Professional Service Industries, Inc. 2955 Souh WW Temple Smt
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)
~

~

'n Client: Eio Algom Mininn Corp. Project No.: C01-06

Site Location: 1, oyer Tailinns Cover Systgm Date: // :F *7 /
_ /

Soil Description: A-P o ~r /t Lh/ Tested by: L///A < s,.,f1gMg
'

u a r< a &au 4 S ; c/ eSampie Location: # P, '1-3 0 vvc c'
,

Water Content Determination ggo pjp /yf g [D cp .fo

Trial Number 1 2 3 4 5 6

Cup Number 57 3 [g y5 37 .2. 4 3 [p

Tarc Weight, g (W ) //,frg //,4 f //, rj J/. fo //. g 8' M. 5 Zc _

Tare + Wet Soil, g (W ) /o.f2. y $[,3 7 40, O L 9[, '] / f pG,c/ 3 /02/gf

Tare + Dry Soil, g (W ) f 9, V L Tl 39 '7 9. L, J 9 0,3 Z 9/,16 9 5', ST(
2

WL Dry Soil, g (Wg=W -W ) 47,51 le i. 7 'T 4 T,1 O Vi>, Ts2- 77.S7 33962 c

WL of Water, g (w=W -W ) $ 4>'2, / D-, Oc )#.4/ //.37 /y,L g ~/,2 ~~/2 2

Water Content, (w%=w/W ) ;k,2 3 /q.3 3 f5,19 t /, . S f 19,31 S.lo[oa

fl,14, /3 12- / t/, / 7 15,2 0 /4,J 5
Density Determination

~l
Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) '2 04 D e oYO dOW c7 O '/0 p'2. 6 9' O ,p

Mold 4 Wet Soil, C (W ) '3932.- 370f 39fY ,379'7 377h3

Wt Wet Soil , g (W,=W -W ) | 7 j 7_ j T/[f /q /q |95 7 ;q SG,3 p

Volwne of mold, cm' (V) ff t-|t{ G if y @lf t{ Qt(q S/L(L{

Wet Density,g/cm D,= W,/V }90 /,9 9 p,o3 g , o -| g ,og3

3Dry Density, g/cm

Dw/(1 + w%/100) / . le i | . '? 3 ),'] b l.73 I,7 5

Dry Density, pcf
(62.4 x g/cm ) j of. (, t{ jp g,ol Jol,$1 / / 0. '2 3 JD9 ((3

IIG -- - - - - - - - - - - - - -
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STANDAPD PROCTOR COMPACTION TEST (ASTM D 698)
'

i. Client: liio Algom Mining _C,or_p. Project No.: C01-06
/ / ' 6~ 9/,ower Tailings _ Cover SYSLem Date:

B /_ u k" c /,,,f_ 7__._ Testogby: 1 >## A g_"_MM6(
Site Location:

I, dea'ySoil Description:
Sample Location: /d 4 ' Bo y roco t4 r % .$ o << y L 5 e' c/ o

,

Water Content Determination j y -( /(90 /Q[ c23 o a Ic 5 H to 3co

Trial Number 1 2 3 4 5 :G. b

63 l-/ 6' b f/lCup Humber cd a) y 2- 32-

Tare Weight, g (W ) / f. 6 3 //.WI // . y t/ //'Y7 //<Y 7 //, Y 7 'd !
c

Tare 4 Wet Soil, g (W ) 1,2.gf g7,3o ~/9,7L $ 7,y T d,Og /00, g ;2 b
3

Tare + Dry Soil, g (W ) 74,54 79,19 10 % y..q f 7 7.s c( 7L73 M,212

WL Dry Soil, g (W =W -W ) $3,0( lo04% 59 4 L /c6.4I 46,07 7,2,16 %d 2 c

Wt of Water, g (w=W -W ) 7, L 7 9.o i fa, s G lo,v o //,59 4.s 1 n,113 2

Water Content, (w%=w/W ) I2.Il 13,56 / 4.7 / ) (< . 2 I l'). 4 7 $f.D l (Ya
'

);t,p T~ 13 c l y. II 15.1& 16, t 3 n.no
Density Determination ,

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) e2040 9040 doyo itOYD 2040 R o L/ Op

( Hold + Wet Soil, g (W ) 3 '") 9 '3 3%66 3 96 g' 37y6 397f 39 f1 ;
3

Wt Wet Soil, g (W,=W -W ) )753 t 1( > 6 |g /g g J103 |9 46 JG /33 p

Uyydyy 4 (/ y3 (V) @ Qy d cf y /CqqVolume of mold, cm /f j

Wet Density,g/cm D,,= W/V l. 6b / 93 l.93 8,v2 fl ,cb d .033

3Dry Density, g/cm

Dw/(1 4 w%/100) ),lp(p ),7 0 f ill lil El |76 }, 7 (

Dry Density, pcf
(62.4 x g/cm ) J o3,y g J oG .0L- /o7,52 tot.5% 109.20 106003

-.

IIG -- - --- - - - - - - - - - - - -

__ __ _ _ _ __. __ __ _ __ _ _ _ ___ _ __
Liquid Limit = 4J . 0 0

# ~~

]F
- Pkas tic Limit =Jd,l'?

8 11 2
'

- _ ___ __ _ _ _ __ - - _. ,- - - _ - L.

108 - - - - - - - - - -s- -- - g,.p Pilas t i c Index = 19.77''

_ _ __ _ _ __ _/__ 6 -pt 0LClass. =

10 <1 - _ _. _ - -8 - g #
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__
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STAllDARD PROCTOR COMPACTION TEST ( ASTM D 698)

Client: Ri o Algom_Mi n i n g._Go r p. . Project No..
/ ~ 9 "J16_4L

C01-

Site Location: Loyer Tailinns Cover _ System Date:

Soi1 Description: (> Ve c L_q _ _ _ _ _ _ _
Tested by: A-F f e LC- __

Sample Location: _Ef6 do w g, ' f- Y1
ts o 4Tc7*) t m. ) pg

Water Content Determination 6 g---
_ - _ . - _ .

j7g g;f 27g 3 p .2,
.

Trial Number 1 2 3 4 5 6

Cup Number / 2- 3 y [ 2

Tare Weight, g (W ) 32 . <\ 6 3733 3ro ) 33. Rf F S 2_f 7833e

Tare + Wet Soil, g (W )-~ 880.2 ( 343Y 363.4/ 373,W % #.95 M3,07i

3 . J/# 3/ 4 5 ) - 3 2 3. 7 | 3 D(l'. D W 3.2 <-/ . (13Tare + Dry Soil, g (W ) J Ws. o t d2

Wt Dry Soil, c (Wg-W;,-W ) 3c5.07 cm vo 2 a) 52 g4 o.4 .270,6 3 94/, leo
c

Wtk of Water, g (w=W -W:,) gy ,7 3 93,0D y g .ef () 5 8 /. /, '? g&,7 7 ,P4j, l le
i

Water Content, (w%=w/W ) ;j , y J s', '] / 7. e/ | % . 7, J/ /, O h,7a
I

Density Determination
_____ ,

Trial Number 1 2 3 4 5 6
'

Weight of Mold, g (W ) g c;3 rj y,3 7 pog 7 pg3g y o 3 ')p

Hold 4 Wet Soil, g (W ) 37 /< / g37 gegg 397q j9g3

WL We t. Soil, g (W =W -W ) 17 2 y J iro' /Tt/3 19 <4 '? )Tf$Ty 3 p_

Volume of mold, cm (V) fyg <f 'f 'r NY4 h #f4 CYIf '(2 |3

3We} Density,g/cm D =W/V l ed 3 ) , '{ j . <] f g. o o f7.O/
_

o

3Dry' Density, g/cm
Dv/(1 + u2/100) |, le I _). I, $ I . |r. le |.l. % E N N't

Dry Density, pcf
(62.4 x g/cm ) )(10,S' |O ,o Jo3,l, |p ij. 9 jp g, (,3

i

no _ _ _ii31E
' ~

_ __ _ __ _ _ _ _ k A _ _. _ . . . - _ ___ __ __
Liquid Limit = f/4 (

_

k \ - -- - - - -- - - -~

Plas t i c Limi t = /'/f[H2 - --- - --- ---- -- -- -- y-
- __. _- _- _. __ - _ _ . -. __ r .. h .. _ - --. _. - . . - -

10 8 --- -- - -- - -- - --- - - - - -- - 5 'N -

4-
-- - - - _

P1as t i c 1ndex = ,76.i

y ._ __ _ _ . . _ __ ._ _ _ _ _. _ _ . _[ .t) 'N A - _. _ __ -_ |c

'N )N \ -. _ --\ y-.i$ '
~"

10 4 - __. ____ . - _ ,- so sg
|;.. A _ J _ y.__ ._ _ _ _ _

S., 3 y __ _

5'g
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)
,

Rio Al,om Mining Cor_p. Project No.: C01-06
,' Client: f

Site Location: Lower Tai 1in.gs Cover Syst em Date: I l~3( - 7/
Soil Description: Cr m d' @( Tested by: /9 A f *L-c. '

d Ah -[L < ,* d (Sampic Location: '/3 o &/v A'f #

N 0 A M ed tm L- .q/ 7

,yo ;q o ,9 y o 7,h fq,oWater Content Determination [ g

Trial Number 1 2 3 4. 5 6

/ 2 2 '/ 8 _"L1
Cup Number

Tare Weight, g (W ) 32 75- R. -12 F2,7</ 35.2.3 B E2.5' J2,94 '

c

Tare + Wet Soil, g (W ) 337,f) .339. Y L h33 46 ,37,7,15 357,49 367.1o |1

3 2 4, g |Tare + Dry Soil, g (W ) 362 2,1 2974 4 g9 f,G2. 3'3 2 .6c 302, J 2 32

Wt Dry Soil, g (W W -W ) '769.42. d b 4.3 2 #61. 6 V d 4 9,3 7 d 4,5. r| 301 0a 2 c

WL of Water, g (w=W -W ) 36,(4 39.7'3 43,84 f.f. 3 f 6 5. 3 ~2 30,33
2 2

Water Content, (w%=w/Wa) } 3, O 15.O ) 10 , S /$.f G O. 4 10 00
'

:

Density Determination
i

Trial Number 1 2 3 4 5 6
i

Weight of Hold, g (W ) #o40 poyo 22040 204o .204Op

Mold + Wet Soil, g (W ) '} 81L 3925' 376o Y955 395G] '

3

Wt Wet Soil , g (W =W -W ) | 7 $ 7. ; f qg' 19) o 194/5 19 19o 3 p

Volume of mold, cm (V) 944 9 44 d[q y Cply 9 773

Wet Density,g/cm D = W/V ), % 9 3,00 p o3 ;}.06 p.o 33
y

3Dry Density, g/cm

Dw/(1 + wI/100) /,67 /. 7 4 ).7i |,'? L/ /, le T3
'

Dry Density, pcf
(62.4 x g/cm ) / 0 4. l. f r> 9. L, | c S. (o (d%,(o / D4. Ty3

IIG - - - - - - - - - ---- - -- - - - -

g _ _ ___ _ _ _ . . _ . _.__ k _ _ __ _ _ _ _ _ __

Liquid Limit = $ff, , , ,

y k\- - - -- - - -- Plastic Limit = 17 %h 112 -- - - - -- - --- - - - - g-
h _ _ _ _ _ . .

s ._ _ _ pg
iog _ _ _ _ _ _ _/ K N _\ _ _ Plastic Index =gQOId -

10 4 _ _ _ _ _h {N
a ? y A i

\
-

Soil Class. = h_o
_ _ _

n _ __, _- _ __- _ _ __ _ _ _ .__.
.

'

10 0 -
__

8 10 12 14 16 18 20 22 24 26 28 ,r, g

Water Content (t) 's Y 1

_jjc, 3 I DUOpt imum Hoi s ture r=
i

Haximum Dry Density = Hl. Q pcf Earthfax i

I

!

i
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698) ,

Client: Rio Algom Mining _Qorp. Project No.: C01-06

Site Location: Lower Taili.n_gs Cover Systgm Date: IZ-f o -9 (

| Soil Description: O rat 6 L *"1 Tested by: 6 4 M'-r 14 Cl <4
_

Sampic Location: Jorrow 0 .t4 S 7- (N M_lc)
(

' pp o nep-J (M)
" Of'G.

Water Contevt Determination kO ]|O |hO DI O 2 ha

Trini Number 1 2 3 4 5 6

Cup Number yf 3b yy Lj' i[- 3 g'

Tarc Weight, g (W ) ||.5 L //,G/ (,/, q 0 //, (, <( ; t.g r 6Wc

Tare + Wet Soil, g (W ) $ $Of 90,o'l 19,00 D (ol (/6,1 y 13|31

Tare + Dry Soil, g (W ) 83. la O N,46 Tle,/ q cf 3,<f(J 74.,9/ /2492

Wt Dry Soil, g (Ws=W -W ) 77.D S /v 6 3 4 74.3 $ 72. / b NiS la O I2 c
1

Wt of Water, g (w=W -W ) O[, y ? |0, is |7,72 | 3, cf ) /"4 ,2 3 [0 Vi 2

' 2 , '3 / 4, 7 / 7.1 / 9, / p/, y } 0 e laWater Content, (w%=w/W ) /a

is , .c i 1 c- a >-

Density Determination

Trial Number 1 2 3 4 5 6

Weight of Hold, g (W ) J OM gioy o ;tocto f2 o *( o ;to y op

Mold 4 Wet Soil, g (W ) 316/p '3<84-( 372t/ 3770 3942{ 3

Wt Wet S o i l , g ( W,,=W -W ) g)l, |$ o 1 ' /g g y [9 y 0 |9 2 f_3 p

Volume of mold, em (V) G yy G y c.( 9yy d) 4 c/ GJ c( c(
3

Wet Density,g/cm D =W/V f g2. ),$J p ,co p. c b c7,0 43
y

3Dry Density, g/cm

Du/(1 4 u2/100) }, lr 1 ). |p & l. ] \ $. ] 3 ). (p %

Dry Density, pcf
(62.4 x g/cm ) /p/, ( /0 3, Q |B[s 7 101.0 / o t(,q$

3

11 6 - - - - - - - - - --

\ \,,
- - -- - - - - - --

Li quid Limit = 4 'f. f
u

- - - - - - -- -\ s

[ U2 -- -- ---- - - - - - - -y k- -- - --- - -- - - - - - P1as tic Limit = 154
___. . _ _ _ ___ _ _ q.[ _.__ _ ___ _._ _ _ _

,

10 0 - - - - - - - - - M -- - - Plas tic Index = 3.f.O

10 4 - _ _ _ _ _ _ 7_ _ {\
E jY -- A K

- ~ ' - - -

Soil Class. = c. 'o
_ _ _

o -_ _ _ __ _ __. . g _ _._

.

h-- -10 0 --
' '

8 30 12 14 16 18 20 22 24 26 28 :._f

Water Content (1) 'I Y
,]ful, I M_)Opt imum Moi s ture =

Maximum Dry Density r / o 7, . 6 per Ear tlifax

_ __ -. _ ___ - __



STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

Client: Rio Algom Mininn Corp. Project No.: C01-06
j

5 Site Location: Lower Tailings Cover System Date: / 2_ - ? - 9 (
4' Soil Description: C &/ oW Tested by: /.1Xi4(4-

'

k2 hsf E.vdSampic Location: 80 Mc ~ /u 4
~

(1,0 40050 QrLj
. . x ._ C A *' d- ,

Water Content Determination g e. 2go 3g 3 3.g- qu3 go |

Trial Number 1 2 3 4 5 6

Cup Number 3g 5~ ~7 VI 3 (c Y7- l
~

Tare Woight, g (W ) [J, g y | | , cf,0 [, y / //,6 / //.TO .U 7 |c

Tare + Wet Soil, g (W ) 9 /o.2 f 9 l, lo O 96St /o3. G G /D O.</ S }657i
1

Tare + Dry Soil, g (W ) T7. 3 6 TI,9 / SL23 7 9.5 2- % 39 ik / E |2 .

Wt Dry Soil, g (wow 4) 7 6,*67- 70.I( l I . 97 77.9l 73,58 9b32 c

Wt of Water,-- g'(w=W -W ) 9.71 9, (c> i _Jh64 14 I 4 li. O 6 4 'l3 2

Water Content, (ul=w/W ) /l.13 I3. D Ib .0 b 19 If @' 4 E N<a
s

. Density Determination

Trial Number / 1 2 3 4 5 6 :

Weight of Mold, g (W ) SoyO poyO do4O oRo40 /oYO I-

p

( Mold + Wet Soil, g (W ) 3859 394y g o) g 39 M 39633
,

Wt Wet Soil, g (W =W -W ) /S 19 |9 04 ' 1973 19 SS |9733 p

Volume of mold, cm (V) 944. 944 9 'I N 144 94V3 #
<

Wet Density,g/cm D =WJV f,9 3 g , o '2 S 09 d .0 7 J C4 1
3

o

1
3Dry Density, g/cm |

Dw/() 4 u%/100) /.7 3 /,77 }. 9 0 } . lI l . le 9
|

Dry Density, pcf |

(62.4 x g/cm ) /DS,0 ||0 4 / l '2. 3 10 9.'l j of, f
3

flG .. - - -- -

"v' N h
__ __ _ _ __ _ _ _

Liquid Limit = 3/e. o |/ kh _

!
-

fj- 112 - - - - - - -g g m - - - - -- - -

Plas t ic Limi t = | 7. 4
x _ _ _ _ _._/ _ __k\ _ _ _ _ _

E -[
-

\
-

Plas tic Index = l$ l, j.O 100 - -

\
$ \ \

~ ~~ ~~

Soil Class . =W
>,

- ~

~N Ny 1

x _ _ _ _ _ _ _ x q_ _

,

10 0 - -
\ \

8 10 12 14 16 18 20 22 24 26 28 1:g
Water Content O) ' n' T
}Ic,O I M.)Optimum Hoisturc =

Maximum Dry Density = If3.4 pcf Ear tlifax

i

|
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

Client: Bio Alnom Mininn Cor_p. Project No.: C01-06'
-

er Tailinns Cover System Date: . /I-;2(,- 9 |Site Location:
Law ~d re dLea Tested by: L f4 4 R.<1 A f f c u_

'
,

Soil Description: '
Sampic Location: Il .2 B oh ros r, '/ 4 . N o r -f k 5 ,' J t.

I Ybo ADof0 ( M L) !
'

S( ~

Water Content Determination ( -
--

g

Trial Number 1 2 3 4 5 6,

Cup Number 37 A l, 36 45 a 'l

Tarc Weight, g (W ) // 54 li. g g / / (, I /l.r / 11. 5 3 laf'O
c

Tarc -+ Wet Soil, g (W ) 9e/,/f 4 4Y,fs /00. /,5 96'.40 100.74 15392

Tarc + Dry Soil, g (W ) 9'5, C7 9452- 99.07 13.71 941% l'/lo92

WL Dry Soil, 'g (W =W -W ) 74.06 78 6'l 77.46 78.77 '7 f. 3 9 TI3d 2 c

WL of Water, g (w=W -W ) T ,0 7 /B ob / / lo l 12 11 13,9'l 2* i1 2

Water Content, (wI=w/W ) / ? . 7.- M.T /6. O / 6, T I T. 4 T'4d
,

Density Determination

Trial Number 1 2 3 4 5 6

Weight of Hold, g (W ) Ooyo poyo goyo p o L/o aoyop

i Mold + Wet Soil, g (W ) 3735 39yo 39gr 40/5 LI o o o ;3
'

WL Wet Soil, g (W =W -W ) 17 q 5- |900 ' /9/5 /4 7f f Q lo O3 p

Volume of mold, cm (V) qyy3 o </ y Qyy q if y of 44f

Wet Density,g/cm D =W,/V /, q o f,o/ g,03 8, o 9 ef, c 33
o

3Dry Density, g/cm
Dw/(1 + w%/100) / , I, 9 /,7 7 / ,7 ') /,7 9 f . ') $

Dry Density, pcf
(62.4 x g/cm ) )05 5 / / o . 'l | I o. 4 111. 7 Io193

\ \ \,

11 6 - - - - - -- -- -A 7
_N_ _ __ _ __ _ _._ _ _ __

Li quid Limi t = 3 6,
'O

_ x-

[ h3\iEZZ~ Z
~

Z*" ~

Z ZZ~72t "'""'*"""i'=''"

. 10 8 - - - k\
$

- --

/)
---- k- A\

---- - Plastic Index = /9.7
E / N ~~' - ~~

Soil Class. =CC
_N_ - - -10 4 - - - - - y -%

\ hu s
K V ~~^

\10 0 - - - -- --
'

__

8 10 12 14 16 18 20 22 24 26 28 _rf=
j unter content (t) ' n' T

Optimum Moisture = _]_f,f I M.M l

| HaximumDryDensity=__jl2.p pcf Emilifax

. . _ -
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)
-

;

Client: Rio Alcom Hininn Corn. Project No.: C01-06

Site Location: Lower Tailings ___ Cover System Date: ,_f - 3 4 ~ 9 2-

Soil Description: dreS--r 6 6 uf Testpd by: /4 V -/ M(_.
l.d e S '[ /Sample Location: [$p/v6 - oj M #4'
7e s)}i]fa v/ *.cw)I H

Water Content Determination g jf p [o 3S
Trial Number 1 2 3 4 5 6

Cup Number /O g Y 7 9 iO

Tare Weight, g (W ) '37,33 33.Z'l 33.29 38,2 7 73, 7 /, 3780
c

Tate 4 Wet Soi1, g (W ) J tflo , g() 35g2 t 3.C0,3 Q 3 72, S*'l g')/9,f3 $ yg.OyL
1

Tare + Dry Soil, g (W ) 306'.4 6 363 Ic2 3 t,tW 2 3/4,73 3/ 2.aj g 3;g.g3
2

,

Wt Dry Soil, g (W -W -W ) ,7/ 3,$'l p76,2g plS3 ,2 @( 4 279.11 g7M ,4 3
a 2 c

Wt of Water, g (w=W -W ) ] f),4 () 4/r.lf0 60,2.tl .57,64 /p % 6 6 J'?S/
2 2

Water Content, (wIrw/Wa) / t/ , S / fg,9 / g, ( c @ ,(g 2.21 / g , 2,,

~

l 'l , 9 ISA iM I 1 Ir & I .4
Density Determination

Trial Number 1 2 3 4 5 6

Weight of Hold, g (W ) 47033 Ro3g jp g73 y p o g <g po39p

Hold 4 Wet Soil, g (W ) ,,3f ff y el z o 3770 3 9 f %' 39zz3-

0 I'~f14Wt Wet Soi l , g (W,=W -W ) J $ (] )$ gi? /932 jt} 23 p

Volume of mold, cm (V) (Jyy '[ y t[ Lpy cf f(fG Q (f c[3

Wet Dennity,g/cm DyWJV /, Q y, /.1 j J2 ,of ,;) .03 ') , D D3 ,

3Dry Density, g/cm

w1/100) /,(g1 / , 7 () /.74 /, /f T / /r ODw/(1 +

Dry Density, pcf

_L_ . _ _ ._._. _ . . _ . . _

.gc4 L (0 4.'d /Dl.~l_ _ _ _ _ _ _
3(67.4 x g/cm ) f o t.j, g jg j

._ __

IIG - -- - - - - -

x-
- x- - - - - -- - - - -

-

-N s
__ _._ _ .. _ _ _

Liquid Limit
k___\ __

=

c- - - - -

Pl a s t i c Limi t = _ __(j 11 2 - - - -- - - - - -j
_ . . _. _. . _ _ ___ __ _ ___. _ N h _ _._. _ .- _ -

k b-- - - - - - -
Plas t ic Index =

A

10 0 - - - -- - -- - - -

7>
_fh N - h h

_ - ~ Soil Class .,c
. _ _ _ ___. ._ _ _ 7

-,_ =

IOA .- -- __ - . ,E - _ .

- - - - - -

$ . - - -- - - - - - -- - - -- - - - - -N - -

10 0 -- -
-- -- . - - - -- - 3- h

8 10 12 14 16 1.8 20 22 24 26 28 E. ~EE,

Vater Cont ent. (t) '.' T'

h$Optimum Hoisture - __,j ] f I

Maximum Dry Density = IO4.f pcf Eartifay,

1

|

_. __ ._- _ - _ _ _ _ .__
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)
t .-

.

T Client: Rio Alcom Mining Corp. Project No.: C01-06

Site Location: Lower Tailings Cover System Date: J - / 6 - 9 7_

Soil Description: (hau /16 W Tested by: L A U 9 /h'klL.
Sample Location: F r> r |o to 0 ; [ P'c2 ~ f n d 64,/

'

I si, o pce,J VL ) O R t Gr
,

s -

Water Content Determination ,, r[;7 gf5 yvf - y,g 3 cy\ f/,, o

Trial Number 1 2 3 4 5 6

Cup Number . l{ - 0 |0 [ & |O

Tarc Weight, g (W ) 62.77- 3M9 32,97- .3LW 3EP s D,77-
c

Tare 4 Wet Soil, g (W ) 33t/.72 35.f. 82 $17 36, 3/o/. 2 b' 366,3/r 337.~7 t/
1

Tarc + Dry Soil, g (W ) |2cf],)(, 3||,9( gp_7(, $pf,, fpf g o/,,j g g2, t(z
2

WL Dry Soil, g (W W -W ) 80 Y,44 777,M d 39. 3 4 J73. 3 l J772.N 32750#
4 2 c

WL of Water, g (w=W -W ) 3756 P/. 'if | 53 /0 f t/.6 '7 0'O,/S 40321 2

Water Content, (w%=w/W ) l4.'e- /b D IT' 4 A 6' # Mil 9. 94

If %* 15.] I ''1. f | ] , L/ ) |, L.

. Density Determination

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) #63g 2o3g cDO33- .Ld3 g 443 F'

p

Mold + Wet Soil, g (W ) 3645' 3940 3981 39'74/ 3'122-'
' 3

WL Wet Soil, g (W =W -W ) f 8 0 r/ j g hi l'fe/3 1936 J T 1'ly 3 p

9 / <( pg fgVolume of mold, cm (V) 9yy Oyy3 /

Wet Density,g/cm D =WJV /, j | /, 9 h 7, o L g ,o 5' j') , 6 03
y

3Dry Density, g/cm

Dw/(1 4 wI/100) /, 6 7 I.7 | l79 f,7 l / . /M

Dry Density, pcf
(62.4 x g/cm') | O t-(. 2 j o(c 3 |p %.G j o (, ,'] |U2 3

_ . -

hii

ng _ _\ _ __. _ _. _ _ _ _ _

-- _._ _ ___ _ _ _._'w _.'5 ___ __ _._ _ ___. _ _ _ -
Liquid Limi t =L/4 0

U2 - - - --- - --- - - --- N k - - - - - - - - Plastic Limit = |T7
__ _ _ _ _ _ Q (_k\_ _ __ _ _ - -

,9 9 _ _ _ _ _ _ _

W. (q_ R h
- - -- - - Mastic 1nM @ 3D g& -?|

E
- - - - - - - 7'' N Soil Class. = d L-n)

10 4 _ _ _ _ _/ _%kg"

o - - - - 7
- - - - - - -

- -g \y'-
- -

i? / y--yK
h! 10 0 _

| 8 10 12 14 16 18 20 22 4 26 28 : 7-
T,' M ;

Water Content (1) a !
g

l'3 0 I CAOptimum Hoisture =

Haximum Dry Density = /09,l pcf Earthrax

.
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STANDARD PROCTOR COMPACTION TEST (E5TM D 698)
,

,

' Client: Rio Algom Mininn Corp. Project No.: C01-06

Site Location: Lower Tailinns Cover System Date: 3 ~*2 3 ' k 2 -
Tested by: #4 Y. f < Lt.i

Soil Description: 6- r #- 7 CL a. -7 Be r ws p r i "'t, w s -f O <lSample Location: Rctroggj+ *b. Ges 4 lhia &W4 A c od ML) O R.l9. H O' 2
s_

ph / - 3Water Content Determination g o ,pg pg g

Trial Number, 1 2 3 4 5 6

Cup Number . [ 7 6 /l Y Y ,

Tare Weight, g (W ) ' 3 2. M 33.3/ 3 ~2, .z6 32. ~) / E. 3 0 M,7-1
c .

Tare 4 Wet Soil, g (W ) 3'/ M / 3d.og 3 % 92 3'70.61 31341 365.59

Tare + Dry Soil, g (W ) J o 6 M, ''l 3e>9[So IJ r,32 J i 6, . n o JyOAy 72(Vllo
2

Wt Dry Soil, g (W =W ~W ) 272.49 775.V/ Jti. n FB3.M #17.64' J?/v Oi 2 c

Wt of Water, g (w=W -W ) 3(od4 4 2,2 *a SA/O 53. 9 j GP 67 33.8 $
3 2

Water Content, (w%=w/W ) ' 13 , (, /5,3 J '7 . c( ) 4,/ c2 (, O /l. Ifa

ist 60- D.) } .5 1 n.O 18. % J D . '|
Density Determination

.Trini Number 1 2 3 4 5 6

Weight of Hold, g (W ) flO 3 q .2039 1037 2037 ,2o37
p

Hold + Wet Soil, g (W ) 3<g3(, 3900 3 7 '] f 3973 3944* 3

Wt Wet Soi1, g (W =W -W ) / -[ </ '] /q$t,[' ;el 3 7 /f3y / <f g g
y 3 p

o9y G q c4 #I '/ (/Volume of mold, cm (V) // 44 9 4 ((3 f

Wet Density,g/cm D = WJV /,90 ) . '} } g ,o g g ,0 5 J,023
y

3Di y Dens i t y , g/cm
v1/100) /. /,, 7 /71 /M /. 7 2 / /7

Dw/(1 4

Dry Density, pcf
g/cm') jov, 1 0 /, . ' i j o f ], |O . |Dif 2f

(62.4 x

11 6 -- - - -- ---- --- _ -.- _ - -

g _ __. _ _ . . _ __ _ _ k __ __ _ _ _ __ _ _ _

Liquid Limi t = j,j_,0

$.u2 - -- - - - - - - - - - k h - -- - - - - - -

P l a s t i c Limi t = _/lf
,,

_ _ _ _ _ _ _. _ _ _ gh _ ._ __ _ _ _

son . . . _ _ ._ __ _ _ _ y _ h __ _\ h_. __ _ _ __ __ Plastic Index =cD/
I.$

10 4 - _ _ _ fd _ __ --__ {_\K_-
~~ - -

Soil Class .f~f , h C6E
7 =

o
_ _ _ _

|f _ __ ___ _/ _ _ __ _ _ __ _ _ _ . _ .A._ _ _

_h u- L_
10 0 -_ _- -- _ a -.

- _ =
8 10 12 14 16 18 20 22 24 26 28 : ,=

--

Watet Content (1) 'i T
h)Opt imtim Hoi s ture = ,___][]d I

Maximum Dry Density r ,_f.()_'j; f pcf Earthray.
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)

Client: Rio Algom Mininn Corp. __
Project No.: C01-06

Site Location: Lp.wer Tailing.s Cover Srsifm Date: 5 - 6~ ~ '7 2-

Soil Description: 8 /^om GLOM Tested by: d ->< Y <' C C
LE aq ~'cl

K(C600<|7Sample Locntion: B o r"r 'c p . '+ #
( h n. O R'T 6 2

ato p t, g 3 15 3 6 5~)&Water Content Determination &o --_

Trial Number 1 2 3 4 5 6

Cup Number . 1 /L || q j QQ

Tare Weight, g (W ) 3 3. g y 3, g g 37,;( 3 3. % 3yoj 3 3 ,3 2.
c

Tare + Wet Soil, g (W ) - 330. ; G 33'/,o5 367,'ll 34'2,12 372.69 35E,lg
3

Tare + Dry Soil, g (W ) 099.73 3 %.26 3Mo 3 Jo ? 'i s 3/6.73 335.332

d 8 3 1- #7 y.yu M 2. 7 2- 3C.OIWt Dry Soil, g (W =W ~W ) B lv 8. 9 '} 3 6. '/ 4 7a 2 c

Mt of Water, g (v=W -W ) -'f, ( $ '(),]1 y t] '-) tj Sc(_ q t, /,;. cf f, 2 3. . *% f1 2

Water Content, (wI=w/W ) 13 . (f / 6.1 '"d ' I Ad O #d 3 9"b _d
>

_

13.I as.3 17 a Iq.2 a t. t

< , r i. 2Density Determination s

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) $O39 pS34 Joy 7 ,?e?q p a z '?p

Hold + Wet Soil, g (W ) 3803 gg g O 3 9 (o I 34 'l o 393 o3

Wt Wet Soil , g (W =W -W ) j 7 -) g )gyj /42/. 19 3 I U$ 9 /fy 3 p

3 (V) h///./ 9'rR '? '- C., I;"Volume of mold, cm

Wet Density,g/cm D =W/V ), g g I,45 7oy 2 . 0 .< p.O O3
y

3Dry Density, g/cm

Dv/(1 + w1/100) /, (c 5' /. 6 t I,73 I. ~/ I 1. (p 'f

Dry Density, pcf
(67.4 x g/cm') ) O 5, O ID L|, f j g <g _ p | C {p ,~j |Oc? ]

- - _ _ . - - _ . - . . _ _ . - - . _ _ . - - . . -

m> - --- - - - - --. -- -- y -\ - m _ - - -- - -- .- --- . - - .
-

,

__ __ _ __ _. _ _ _ ik Liquid Limit = _yj.O

ll? ~ ~ - - -- - - --- - N k s- ~~ - - -~ - - --~

Plas tic timi t = /f,7

_ _ _ _ _ _ __ _ h h __ _ . _ _ _ _ _._ _.

a y~ 1 o~
- - - -- - P l a s t i c Index = ,y_Jy

10 0

Soil Class. = ( L.$ g
_ _ _\ _\_ _N __ __ -10 4 - - - _ - -_ _ ___ _ _ . - _ /

S __ _ _ . __ _ _ .__ __ . . _ _ _ _ __ ._ _ A -_3 y_ % _ _ _ _

__ .. _ ._h h_Y __ioo . _ _ . __. _ . _ _ _ _ , _

= . - - -

8 10 12 14 16 18 20 22 24 26 28 EE
Vater Conteut (1) ' a# l'

\t 12
Optimum Hoisture = __1'6.2 1 c/

pcf Eas tlil axMaximum Dry Densit } b L72=

_ -- - _ - -__- -_-_ -
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STANDSRD PROCTOR COMPACTION TEST (ASTM D 698) )
V |;

Bio A1 0m Minins' Corp. Project No.: C01-06
2 $~- 11 - 9 Lf Client: Date:

Site Location: 1.y.rer Tailins's Cover System
Soil Description: G v o-1 C LA+, Tepted by: MV+4LL\

12cr7 A n .. -/ # 4 kJ 4 <s+ 7 '' d cSample Location:
H d Fx- / r'"L \

OR;G, 400b/
D .'

Water Content Determination [ g pg ,g , ,, g A

I 2 3 4 S 6
Trial Number.

.. . R {p L( {( l {.9
Cup Number

Tarc Weight, g (W ) 33$2 3 3,'] O 33,33 3p ,7 [ 33,03 33.9 O
c

Tare + Wet Soil, g (W ) 37 t/, Q/y, 3'l2.'2g 3g, r,( yg7,7.g 399,oq gy /,[, )
1

Tare 4 Dry Soil, g (W ) 33449 ST) .q q 336 21 343/7o 355.3i ST 7,36
2

WL Dry Soil, g (W W W ) 3oo .t, z p9 3.14 303.q q 3to,9 9 gam 2s g 3.M.
a 2 c

WL of Water, g (w=W -W ) 4.o D7- 4/ 4,4 Y 5 3,7 g 6'-/.o?- lo173 3/, d
i 2

Water Content, (v%=w/Wa) I 3. 7.i /E3 /9. 4 / 7 . ct O o,9 13, f
,

e o35" JS.4 1 '} , L 4 | ~) , 2- y n . ^^>
"

.

Density Determination

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W,,) SO37 8039 6039 f of 9 g?o3Q

't Hold 4 Wet Soil, g (W ) 3D7 4009 3 9 /c[ 40/ G 3q;2 7
3

/f'6O |T,<d(oWt We t S oil , g (W =W -W,,) / $ 'd 'N / 9]C' |C/1[f /

o 3

.J . ., 4443 (V) C) <f y Qyy 4q..
_volume of mold, cm

Wet Density,g/cm D =W,/V |) ,0 6 ).09 g,OQ g, J O p. 063
y

3
Dry Density, g/cm

wI/100) /,~77 l'd{ ).1 ! l . ~/ ]
/, b 5

Du/(1 4

Dry Density, pcf
g/cm ) //o,4 //2 9 lolo D lli . '? /03.03(62.4 x

_.
,

_ _ _ _ _ _ .

7
u(

- _ _ .._ __ _

_m _ _._ __ _ . - . _ . . . .__ _._ _

l.1 qui d Limi t =3I,b, , , ,

O

- __. __. _ _. ._ _
,

\f _h _\ _ .-- - - - - - - - Plastic timit = /6.L3 np . _ _ __ __ _ __7 h _ _ _ _ _ _

s . _ _ ._ __ ._ _ st _ __ _ . ':s_
_\ Plastic Index = dC.3,

[ __ _ _ _ _ $ N.S ion . _ _ _ _

- ~~ ~~ ~ - - - - - N --K
- - ~~~ -

Soil Class. =CL
10 <1 _ _ _ _ . _ __ ___ __ __ _ _ _ y

$ - _ _ .__ ___.. _ __ __._. ._ _._._ _
h., 2, _ _

_A _-- .N
10 0 - - - - - - _ _ _ _ - -_ - - -

= . =

8 30 12 14 16 18 20 22 24 26 28 =-g
or ,,

.Water Content (t)
//< i D I N .A

Opt imum Moi s t ur e =

Erir tiil~tixMaximum Dry Dens i t y = //3.f pcf
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STANDnRD PRkkOR COMPACTION TEST (ASTM D 698)
v

*

Client: Rio Alcom Mining Corp. Project No.: C01-06
6-/ 7J - 71Date:

Site Location: J,ower Tailinns Cover System
Soil Description: /15-W,n Cl- Tested by: Mr,< (. c (4-

Sampic Location: f3 0 rr<A n a .'-f- M'~? , t~- s / P. v )c

Hf 6 fico f o (.p L) O RI 6. Hz0'

f g o 3, _AWater Content Determination g g & ,aoyy

I 2 3 4. 5 6
Trial Number.

O. I l{ II I Yf
Cup Number .

Tarc Weight, g (W ) 73, M 73.(2 3 R 3,7 ft 7( 7 3. 7 V 33 %s
c

Tare + Wet Soil, g (W ) 3 7 6. z 7 357.2 7 3poj 3 y5,o 3 313,47 34'6. 6$
-

1 .

~ I
Tarc + Dry Soil, g (W ) 3 37 2 '$ 3 fl< .of 33/.04 $ 9 6. 3 '( 3 | /c , ').s' 3 // ? ', |

2

Wt Dry Soil, g (Wg=W -M ) t,0v 7 5 85293 # 9 7. le 7 f k 3. I '' #7?.D' O 'I 6 ' 6 0
2 c

'/ 1. O I. */ 'd. lv i Sle , le' 'l 3'/32#Wt of Water, g (w=W -W ) 35 .D I H l.% 41 2

Water Content, (u%=u/Wa) )?,5 j d , l.e f lp ,6 (<f , 5 ,00,0 f 2 . "5

. ps . g o ": ip a su.P 15 . <b IJ.1 I4.5s
,

. Density Deterr:tination

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W,,) c7037 Po?T c703g 24 3'J Pod

,(.
Hold + Wet Soil, g (W ) 32 cf o 39/,3 yO7 L/ t/00 3 3Tok |

3 ,

. 1

Wt Wet Soil, g (W =W -W,,) /252. /' 2 C /1 T(e 19/,i /9 p '7' o 3

o 2 'r u 9 </ cf dVolume of mold, cm' (V) ()</<t f e.i rJrtf

Wet Density,g/cm D =W/V /,q lf g ,o q d./O ? ,O g 2,043
y

3Dry Density, g/cm
Dw/(1 4 w%/100) /. 7 4 l ' 7 7'; /. S O _7$ h7 0!.

Dry Density, pcf
(62.4 x g/cm ) / O<f.( , f,/,| //2, 3 /0 9 'l; /Olo , l3

!!G - _ _ _ \ _._ _ ___ _ _ __ _ __ _ _

g yk _ _._ ___ _ _ _ _ _ . _ _
Liquid Limi t =

%-k
- Plastic timit =$ 112 - - - - - - - -7 N.e

,
_ _ r_ _ _ p.

S '
Plastic Index =

.i$

g
- - -

/
- - - -

\
- - - -

Soil Class.

10 0 -- -

E \ ( =

10 4 _ _
- . - _

_ N _ _

_h_
$ _ _

_ ___ _ ___ _ h'h x

KuN \
10 0 - -

- - . -- _

= . =

8 10 12 14 16 18 20 22 24 26 28 f
l'

''
water Content (t) MS/(c<6 IOptimum Hoisture =

Maximum Dry Density = //a.f pcf Em thrax

,
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STANDnHD PROCTOR COMPACTION TEST (ASTM D 698)
u

,

C01-06
// ' Client: Eio Algom Minindorp. Project No.: _ [# ' [ 7 ~ '

Date:
$ Site Location: Lower Tailines Cover System

Tested by: r) 2 % (A.
Soil Description: 6 r *.1 ( L*y
Sampic, location: # 4 ' A.' f Sc>4 % *"'

ti 2 (J hC4 f .. - o IQ3c;

Water Content Determination b ,g fg( | <f () g26 y2 9 O k

Trial Number 1 2 3 4 5 6

Cup Number . |- 9 l% ^1 C 14 4

Tarc Weight, g (W ) '3 3,. | t 33 32 33.33 31of 3;. I, 3 P/ Y o
c

Tare IsWet Soil, g (W ) MrR S(c 3 % 74 387.lo$ 31d.$ \ 4 57M '

i

Tare + Dry Soil, g (W ) 3 " U ' O''> 33%7,2 3 'M/.lo0- 2,pff,q 3 3,4 4, ,9 7,,
,,

2 ,'

312 5 2Wt Dry Soil, 3 (Wa=W 'W ) 3olo.9 I _3 o5.o o 301.53 3ol lo'& +
2 c

Wt 'of Water, g (v=W -W ) LI.2. 3 3 47,D. S'). 9 9 SS o 3 t 3 2,6 y
1 2

' 3,1 |5,( p , (, l j , 7; (y pf[Water Content, (v%=v/Wo) /
' d 'b , % jf,0 l '1. I I8<\ .2 ' \,

. Density Determination

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W,,) 8040 .2 ot/ o J v4 o 2 0W> ,2 ciu o

#.' Hold + Wet Soil, g (W ) 3 9 (, g- t/o 2 (,, t-/ o I O 37'llo I.3

Wt Wet Soil , g (W =W -W,,) /97_I liSl ' l'l 7 O l9 ble A>o 3
G

3 (V) ' / t/ y 7(/V f yy '/ V4/ pVolume of mold, cm

Wet Density,g/cm D =WA ') /) t,/ g,| C g,p j y,g g3
y c ,

I 3Dry Density, g/cm
Dw/(1 4 w%/100) /.7 7 l.31- b7$ f'll P

O
oDry Density, pcf

(62.4 x g/cm ) 11/, 7 / /3,6 f f[, [ J O 'J . 3 h3

flG - - - - - - - --- - -- - - -- - - -

g _ _ _ ._ _ __ .
\ _ _ __ . - _ _ _ . _ . ___ _

Liquid Limit =

\
h 112 - - - - - - p - N kZ

s _ .__ _ ,e _ _ _ __ h
- -- - - - - - plastictimi g- -

_ _ _ _ _ _ _

2
- -. _- _ -._. - - -_.- . - _ .k-w[-

Plastic Index =
10 8 - - - - - - - - - - - - kId

. - - - - -- -.

10 4 - _ _ -_
-- N k_

$ _ _ _._ _ _ __ _ ___ ___ _ ___ _ ___ . i\ s _ _

10 0 - - -- -. _ _ - . -- - -

h- -
-

8 10 12 14 16 18 20 22 24 26 28 r. ,. _ |'

T'"
Water Content (t)

Qf#-
;

1 *f ly I

Haximum Dry Density = 11 3 ; pcf Ear tM ax !Optimum Hoi ture = t

i

|
l

-- _
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STANDnRD PRGCTOR COMPACTION TEST (ASTM D 698)
.

Rio Alnom Hining Cor_p. Project No.: C01-06
6 - 3o -9 'Client: Date:

Site Location: Lower Tailines Cover System
Soil Description: M v t/ C L 'f' Tested by: 47 b C' '

'

Sampic Location: l ge D D/W (M) nRE'Ysi
ddm

Water Content Determination f f5 O p oo pgo , , ,., s 7

1 2 3 4 5 6
Trial Number.

'O & |Y
Cup Number. . IQ | bo /

Tarc Weight, s (v ) '3 2. (,1 33. / $ 3S.76 32.92- 3y,3 7 h. L 7
c

Tare + Wet Soil, g (W ) R qq ,t/ ;L 37')f / t/ 37 3 <f 2 33Sy/ J6 f,0 Y % 2,(/f
3

Tare + Dry soil, g (W ) 209.6 # 3933 333,2/2 BBI//f 3lB. Y 7 239 Fl
2

Wt Dry Soil,'s (.W =W -W ) 976.93 49 7 f5' #69.66 .%2 0 7- 716. 9 362 /#d
d 2 c

ut of unter,WW -u2) gn7 4 6,41 Go, Co fyn 't Ss.77 22. 6cl
1

Water Content., f($=w/W ) / 3 f/ /g, to /7.y |q . 3 S 1. % 7<[
4

' / 3. D J L|, 'f | |j ?) }"g'.:( Q O , '{,
.

.Dencity Determination J 3 7 3 f

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) ; p'/O joya goyo gpe, yo ,;2 o y o
p

I- Mold 4 Wet Soil, g (W ) E Q,7 i JG G l go f g 7,g g f 3 (/ g /,
3

Wt Wet Soil , g (Wg=W -W ) g /, j | q 3 L' |q7 7 j q f.f g % 'o
3 p

3 (V) iyy ti q y '} Y t/ f y (-/ 'q y 4o
vol ume of mold, cm

Wet Density,g/cm D,=W/V ,41 y,p 5 g,oq p ..o 1 /,9 73

3Dry Density, g/cm I, T/ l3d I.]y l, G 3
Dw/(1 4 w%/100) j , 7 2,

.-
_

Dry Density, pcf
(62.4 1 g/cm ) \(y8_o ||[], L{ jjj, f j Ok.D jg(,3

_ - .

__
_

_

- _ _ _ _ _
, ._N ,\-

_ _ - _ - _ -

w-- - _ - _ - _ y Liquid Limit =

11 2 - - - - - - - - -
- - - - - - - - plastic timit =

ii /__
fd __ _ s_h \

..
_ __ _ _

'% ,. N .

g 10 0 - - - - - g - - - -- -- k '- - -- - - -
Plast 2cIndex=

N '
0 _ __ _ _ 4 _ h# Soil Class. =

s N
10 1 - - _._ / _ .._ __ __ _. _._ _AA \o

A; _ _ _ _ .__. _ _ _ _ _ _ - -
h, \X

-

s
., s

-U _h_N.'s Ni- -_

10 0 -- - - -. . _ _ -
= . =

-

8 10 12 14 16 18 20 22 24 26 28 = ~:
---~;i 'f TWater Content (t)' Mj

Optimum Moisture - /I .] I

Maximum Dry Densit y = /!r.( pcf Em thrax



_ _ .. . - - . -- .___ . ._ ._.
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STANDnRD PROCTOR COMPACTION TEST (ASTM D 698) 6 5 I #Mr ~
'S'

V i
'

!

Client: E_io Algom Mininn_ Co_r_p. Project No.: 'C01-06 ,

T ' 3 ' 9 ~2- |Date:
Site Location: Lpwer Tailings Cover System

5 e/ d. L W Testcd by: /% i < t i,

/ |Soil Description:

Sampic Location: D r' 1 *u A L c. 4 E.v r|
f.DO d & L) cgg |],0

,

tQO~/

Water Content Detcrminationf foo ;p o g3o o ,]go3,,- % \

1 2 3 4 5 6
Trial Number.'

Cup Number . (O [g [W // /OP

Tarc Weight,# g (W ) '3337 3L9y 33,'3I 33;g7 31 ?D 32.95~
c

Tarc -+ Wet soil, g (W ) 30s.yv 3 t <),o g X 4,zo 39L31 33 7, q [ 3 / B, V 6
1

Tarc + Dry Soil, g (W ) g. g ([ 3 5,q Oi 32l. f L 339.13 76 7. lb d T D' G~l .
J

2

Wt Dry Soil,~g (W =W -W ) N k/6 45'2.6 837.7[ 30.3.W ,2 5 'r.'3 6, M f. Yl
d 2 c

Wt of Water, g (w=W -W ) 26.,5/' 3 3 ls O 44,6 % Ml. 0 3 (D 7 6 2l.19 fi

3 2

/ el [3< 3 / Is I / 7' M4 0 9 J'Water Content, (wI=w/W) Da
' p.,1 JU 1 |p .Q /</,q I 7. 0 I% ;,

. Density Determination )

Trial Number 1 2 3 4 5 6 ,

J
,

Weight of Hold, g (W ) p o u 2, ;20t/2 g g y 7_ J2 o y2_. Joy 2
p

Hold + wet Soil, g (w ) 343C 'lo3T L,/OS[ t/ c o <4 S95f'

3
,

wt wet Soil , g (w,=w -u ) fggg fq 4 // p o f 2, 14 /, 7_ /j/3
3 p

3 (V) G e/ + / f <r cy' #/ 77 9 y((3 ,

Volume of mold, cm i

wet Density,g/cm D,= W,/V d? . O O g7,// 2 ( 7, p ,6 T ,2.o 33

3Dry Density, g/cm
Dw/(1 4 wI/100) / 6| b bl I ' "b /t 9 ] /* !/

Dry Density, pcf
// ''' 6 // O. '/ /OCf(62.4 x g/cm ) /I2 d / //e . / '_ = _

3

. _ . . .

M \
no -- 7rM . . . . = y,,2 y Liquid L2mit

g _ ___ ,- _ _ R.2 k _\ _ _ ___ _ ___ _ _ _ _

$ 112 - - - - - -- - - -\ - - -
- - Plastictimit = /f t ;

;

X \- -- - - - - -

D

s
;

2 - - - - - b h'- - - - - - -

Plastic Index = Iq',.
e ..g ss - A - - - - s

.,

\ 'j10 0 -
N' =0bE

~~(h K
~ - ~~~ -

Soil Class.

10 <1 - ___ .__ _ _ _ _ - _
--_ y ho

N,, d
- _ _- _ _ _ _ ___ _ _ _.._ _ _ _ _ _ q._ __._

___.__.h _ N
too - _ _ _, __ _____ = . = -

8 10 12 .14 16 18 20 22 24 26 28 rg
ur v

uater Content (t) ,e j
_L1]_ 1 C .AOptimum Hoisture = ,

Ear thfaxMa x imum D ry Den s i t y = _J]L L pcf

1



.~ .. .

STANDARD PROCIUR COMPAt,110N lim A u w 142 u v ., w
- . . .

V
,

C01-06

[' Client:
Rio Alcom Mining _C_o_r_p. Project No.:

'eT - / R '? E_

Site Location: J,ower Tniling.c Cover System Dat e:
P/7 ff''

Soil Description: 6-PA4 CL_a.p/ Tested by":
Sample ^ Location: Clo m C | v elche: L,- 0~.Ioz JO N 4

O t I(r
;]),g Av0C0(As)~L

'
tiM,o- - ~ ~...-.-.s-

' 7 F $ ,2 5 .; 'l '' 73 oWater Content Determination [2 <i'
-

i-
~

I 2 3 4 5 6
Trial Number.

D lO
Cup Humber . /$ ft 7 ' /O.

Tarc Weight, g (W ) '3 2 / ele > ~ ? ,3 7 33,% 3 2. <f /, 33.39 32,9.5~
e

Tarc -+ uct Soil, g (W ) M 2.22 s,72,pb 39ti .67 350 9& 3 D .80 $.W
1

23 41 30'/,7I ,273 fC 3 7I l'l/Tarc + Dry Soil, g (W ) 43'?.19 8Wl./,62

Wt Dry Soil, 'g (W W -M ) Sole 6 D M 6.Ti U 6 3.3 1 '2 7 /. I dloo,/ / 33'2T, / G
d 2 c

WL of Water, g (v=W -W ) ;2 3,/,3 3 3,y C 3%oo %,/_f 44,30 <pa ,7 t/
1 2

I Water Content, (v%=v/Wo) ll.4 Il/ M.o I7,0 19,0 U,7
~ yst - 1I.3 I3.1 15.0 IG.4 Ifs Ci f

.Dcacity Dcterminat, ion

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) g7 0 40 ,7 o g o ppyo po fo 7 o .f op

b Hold + Wet Soil, g (W ) 39/) 3104 3 cf G /, 9 o a 1_ 3 9 '/ .f'
3

WL Wet Soil, g (W =W -W ) | 71 I / g/,(J 14 7 t, !Q 7 7 jq3f
o 3 p

Volume of mold, cm (V) ( c.( tr 9 /r' - J yyy'

3 .a

Wet Density,g/.cm D =W/V /,g $ /, O 7 y , p t- f ; ,o 9 p g(3 .

y

3Dry Density, g/cm

u2/100) j, & Q ) . ][ } , 'j '| i,'] ] j.]*L
Du/(1 A

Dry Density, pcf 0 ~

g/cm ) |[)f,( i O ; 7, :! C. Lj |t! 1 |c }.33(62.4 x

\'
11 6 - _ _._ _ __ _ .

'"
_ ___ .__- _ _ _ _)[%h.b

__. _ __ _ _ __ _ _ _ . . _ _

Liquid Limit. =JW
^

s

k -- - - - - - - ~~- PlasticLimit = /6 /"2 ^ ~- - - ~ ~ - 7 - p~My
- _Lh \ h _. _ . _ _ __ _ _ _

s, 9
__ L

N_ x
g 100 - - -- - -- / - -- %- N Plastic Index = g_y, ,
,

~ ~ - Y ~ ~~ -~ ~ --- ~ D ~~ ~ ~ ~ - - ~

Soil Class. =CC
i __

s'

10 4 _- __ 1 N .X .__
__ __

b
o _.. _. _ _ __ ____ _ __. _ _ _ A__ _ __.

10 0 - - - -
___ _ _ _ h x_ __u

_ _ _

8 10 32 14 16 18 20 22 24 26 28 E.r.:r__,

' , ' y
Water Content (t)

h]#f 7' fp IOpt imum Moist ure =

Ma x imum Dry Density = f l '!J pet {gg g],{g y,

_ _ _



7: ;

STANDA31D. PROCTOR COMPACTION TEST (ASIE D 698/ p / ov i
.-

v
,

7 Client:
Rio Altom Hining Corp. Project No.: C01-06

$ ~ / ~7 - 9 1Date:
0 Site Location: 1,ower Tailings Cover System 4 X / < ( '-

Soil Description: G r e-1 C L~ " Tested by:

CL M S / c c- F / ,' l < fye P.'i # t/
0 hy;~-Sample Location: iM)fIC W ._<_ -__._._'

:_. d o \ MWater Content Determination h o gga goo . 9
'

1 2 3 4 5 6
Trial Number.

Cup Number .. . [L [p /9 7 b I9~

Tare Weight, g (W ) 133,3 7 33'.9 'L 3d,(olo 33,3 /, M, 2, C,) 3 2,4 9-
c

Tarc'+ Wet Soil, g (W ) 32 T iO~L - 39 (.< ,'/ 3 7 % 77- 3 R/e, C 9 338 15 3il<l[<
2

Tarc + Dry Soil, g (W ) ?96,4O 2903W To 3,6 2. .C VA , d '/ Y7'S 3/,0. 9 5'
2

We Dry soil, ^g (Ws=W -W ) 7 4.,2 p2, pSt, ,5 4 370, % pg3 / af'/ 9 ') 3;20 30
2 c

v l.79 /6.2 |Wt of Water, g (v=W -W ) 3:2./,,z 3/o.06 43.3 0 '13. "| 2-
o

1 2

Water Content, (v%=w/Wa) '( 2, *[ / 4, / /0,0 ll.h l9,6 49
' 12 3 It/. 2 ) is , 0 * ~1 4 19 71

Density Dctcraination

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) ,7039 c00 3 9 9039 c'70 3 7 p o3 9
p

('[ Hold 4 Wet Soil, g (W ) .335'O 3933 39 glo 2 i 9'? 39(e f
3

Wt Wet S oi l , g (W =W -W ) /6// /$(4[' ) G y') )C) $ i | 4 ') (,
7y 3 p

3 (V) @L{ 4 C; if t{ Qqq 6) ytf QyyVolume of mold, cm

Wet Dent,ity,g/cm D,=W/V f ,9 'l p,p/ p,p[j g), O $ g,Oy3

-

3

w2/100) l,9 I d l/ f. ) 'h l' hlfDry Density, g/cm

Dw/(l 4

Dry Density, pcf
g/cm ) ) dis, lD0.% ||| . l || 0, L{ |{}|p ,]3(62.4 x

. . _ _ __ _

.

\ \ \
it6 _ _ ._ _ _ _._ _ _ A

- _. __ _ ___. k _ _ __ _ _ . _. _ __ __ ____

Li quid Limi t =?b.3

it;>
_ k\ _ _ - _ _ - -~ ~

Plastic Limit =f/oj

.
_ ___ __ __ _ y _ _R _k\_ _ _ _ _ _ -

son . . _ ____ _ ___ _ / _ __ h A \ P1 as t ic Index = c9 0. O
O
E p' k i \

0(N N Soi1 C1 ass. =

10<1 - _ _ _[ _ _ _ __._ _. - Q _ - - --o

$ _.. _ _/ _ _ _ - __._ _ _ ___ __ _ _ h, _ _

10 0 - -
-- - -

A -Q- - - - --
==

| 8 10 32 .14 36 18 20 22 24 26 28 : .r :

i,f 'd, |
Vater Content (t)

,

h$ )
_]_hl, 7.Optimum Hoisture =

Ma x i murn Dry Density = _ Lg| 'd per Eng [ji[aX
l

|

.
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STANDnED PEDCTOR COMPACTION TEST (AS1H D t>9us
%/

,

7 Client: Bio Afrom Mining _Co_rp. Project No.: 'C01-06
"S' - 2 /- 9 'L--

Date:
i Site 1,ocation: 1,pyer Tailjny,g Cover Sy_sicju d K '/ c 1

Tested by: # '-E'Soi1 Description: C.'_ g r ~. , d_ /~%
Srtmple I,ocation: /' L N ' 5 /,5c# /S.(I< [h lo <' 6

/ no n t R <" < o p;c y ,' 2

Water Con. tent Determination g ,, g ,,, gg gg 3

Trini Number. 1 2 3 4 5 6

Cup Rumber .. . Q l l-{ h f | 2- ~)O

Tarc Weight, g (W ) 33,3 ( 3 2,(,5f $ 3,, g' 3 3 3,g r} 33,33 U,3 50
c

Tare + Wet Soil, g (W ) 3 py |f 333,<./G J /,6.'? 7 hpg% j yf, ')/g gg g, p,
-

3

Tare + Dry Soil, g (W ) ? 9 ?. 9 3 9 %,,1o F73.3 ? 98 /, @ 09T,60 3 2 C/ . ') '/
2

Wt Dry Soil, g (Wj=W -W ) $//d, b 2 b'/, /1 ?S 1,N S O ,7 [ dloML 3d/,y 1#
2 c

WL of Water, g (u=W,-W,) gf),th 3(p g tjg ,,.j f tj3, j y f|, j f, ,y y.g
-

Water Content, (vI=v/W ) 9/, b /19 /5 0 /7, y /t 3 . /, <3'

4

. Density Determination

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) p O3 g g7 o3 7 go3 g go33 gogg
p

Hold 4 Wet Soil, g (W ) 379g -] g 7 3 3gjy gggg ggy,

3

Wt Wet S oi l , g (W,=u,-W ) /757 /93 ~ /97// /9'/4 )926
g

.

O '-/// 'y .. u| , c .g ,y ,fVo1ume of mold, em (V)3 - ,

Yet Density,g/cm D,=Wjy j,q[p j,yy j , j G< g,gy y,gq3

3Dry Density, g/cm

u2/100) | < (P 0 ), ^ | f} j',][ |. ~j f }, ~) |Du/(1 +

Dry Density, pcf
/% T C- il0 5 /O'), 2 /t%,]'

} !! D C/cm') ?

- - - - _.____2. . . _ _ _ _ . . _ .__. . .

- _ _ _ -|_ _ _ _ _ _ _ ._ _ _ _

bw
G -- -- - _ __- _ ___ _ \_ __N ___ __. _ _ _ _ __ _ _ _ _

Liquid Limit = 3 ')

S II? - - - _ .___ _ _ _ ___

,N -_\. _ . . _._ __ __ _ _ _ __ Plas t ic Limi t = g/h , ,

%

N \
- - _ __ __ _ _ __ _

,

''I _ a w_ '_.y _\__ _ _ _ _ _ __. __
Pl ast ic Index = do. a

j 10 8
- -- - - --- - -

j( ")
_.

d. A N
_" _ __ _

._ga._ A 3 _ _ _ _ _ _ _ _

Soil Class. = CC
/t-

- - - - _A"
Q 7/ 'd x Nas

,A a a y_ .. __ ___ __

ig 4
,,

(
- - - - -_ _ . _ . . _ __ ___.. _ . _

_i,h _\ . __ _

\ '

'N s..u ,. _

10 0 - -- .__.. . _ . _ _ _ . _ _ , . _ _

8 10 12 14 16 18 20 22 24 26 28 75
IT Y

Watcr Content (t) Ej,
p< ;Opt imum Mo i s t.u r e j[f[z=

f pcf gtH:t x i m um Diy Density -

|

L----- _-______ _ ____ _ ___ _ __ _____ _____ _ _
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APPENDIX E

LOWER TAILINGS COVER

SILT COMPACTION TESTS



m i

|

I

STANDARD PROCTOR COMPACTION TEST (ASTM D 698)
,

f> Client: Rio Algom Hininn Corp. Project No.: C01-06

Site Location: Lower Tailinns Cover 'SY5 tem Date: / '2. - t ci - 9 ('

i

Soil Description: R-) xA R vw S / t -/- Tested by: l /I- R R 7 /l fl(R
Sample Location: [3e r rou c ,' J 114

W C~H iih o y J'

Water Content Determination [ gg jq0 ;qg 3o)f y

Trial Number. 1 2 3 4 5 6

Cup Number S'? 2. / 33 S3 2#$ --

Tarc Weight, g (W ) ||,ago j i, f( | 1, '1 | ||<y'? I|,lo 2 [, M
e

Tarc -+ Wet Soil, g (W ) T I,I S 0(2,76 / 0 o,5'( laF,qo i7.2.,g5 |( y lo
1

Tare + Dry Soil, g (W ) 74,6/ (R Y.y y Tf3.22 76;G 3 /Of9T ll/5't2

Wt Dry Soil, 'g (W =W -M ) 72.#6\ 72.9 o 7/ ,d % / 6, f[,3 6 44ia 2 c

Wt of Water, g (w=W -W ) lo , i'l 7. 3 2._ /O. "3 3 / 3,'2. 'l //o F( 4/ /1 2

Water Content, (w%=w/W ) 9, O // Y /3. i /d' 8 /7. 9 3 i9a
:

I0 tv s tA g j, (9

Density Determination

Trial Number 1 2 3 4 5 6

Weight of Hold, g (W ) po t/O J2Oyo g70 V6 ,;20 y0 ,jld l 'dyp

( Hold + Wet Soil, g (W ) 376% 390I 4o34 4o22 39423

WL Wet Soil, g (W =W -W ) /72L / @'e l ' lh(( /99Z. /9$2-o 3 p

Volume of mold, cm (V) 99'Y @yy Q4 e/ d yy (J99'3 j

Wet Density,g/cm D =W/V / . S '2- / .9r/ B.17 J ,l D R . o''(3
y

3Dry Density, g/cm

Dw/(1 + w%/100) /, 6 ') /, ~7 '? I , <d 5 /.S( /.7 G

Dry Density, pcf
( 62. 4 x g/cm ) J o c{ ,3 )|o,q ; f 5, y //2,q joQg3

o x___N _ _ _ _ _ _ _jjg ___ _ _ _ _ , _ y

'SN _1
. _ ._ __ _ _ _ _

Liquid Limit =g

"J
_ .__

_Z.__
___h_._\ km

xm - - - - - - --- - Pl as t ic Limit = /l,.'7 io- 11 2
- Ny

_ _. _ . [ __ _ _% __ -
- - -

- 10 8 - - -[ - \ - - - - ---
" "' '

j - - -- ---
- N

~ ~~ -

Soil Class. =cL
10 4 _ .6 *

U /-
-_ _ _ ,'

N \ \ - -

4 Na

10 0 - - - '- -

- .-
8 10 12 14 16 18 20 22 24 26 28 m

| Vater Content (t) e{
/ 3 . "I % CAOptimum Hoisture =

Haximum Dry Density = }/6 y pcf Emilifax

!
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STANDARD PROCTOR COMPACTION TEST (ASTM D 698)
.

Client: Rio Algom Mining _Cprp, Project No.: C01-06
/- t- 9 2-Date:Site Location: J,ower Tailinns Cover System

Soil Description: Ed/sl B row 5 . '( -/ Tested by: _.,_/4- X f e._ L t
S o - A 6 4 s / ( ,',/cSampic Location: _ D d evN p ,* / 8'T '/

Water Content Determination j6g fl[g 79 (o o 3 /o 3 /o o

Trial Number. I f2 3 4 5 6

h ) T 9 [O Y
Cup Number

Tare Weight, g (W ) 33 /,7 33 24 _F3 D F ?.70tg 3 2., y$ U 24
e

Tare 4 Wet Soil, g (W ) 3/4fL 8957[ 377,09 F/5. 77 330.77 30M 9
1

Tare i Dry Soil, g (W ) '336.folo 3 / o.'i v 337." 399,36 350,91 r5 5 2.,) t/
2

Wt Dry Soil, g (W =W -W ) 10I91 3M 646 304,3 fr 3ls.L z J TT.o f 3lTi90
a 2 c

WL of Water, g (w=W -W ) ] S,84 ~3 '/ ,7 / 3 9,lv5 t/d> ,I'7 49 b II 3I
2 2

Water Content, (w%=v/Wa) 9,4 f o , 6, /29 /4,$ %,7 3 , 4,
,

Density Determination ,

Trial Number 1 2 3 4 5 6

Weight of Hold, g (W ) 6704/O JOc/ d # 9d ZBV4 PO96p

Hold + Wet Soil, g (W ) 3T27 ,390g g og O 4rp3 C 37943

Wt Wet Soil , g (W,=W -W ) / 7 f,7 | 7,(p o ' g og o j9 go 19 %
3 p

3 (V) qyy pq (/ yq Qpp 99 c.(Volume of mold, cm

3
~

Wet Density,g/cm D =W/V /,5 $ fq] g/ . f 1.[ g,/| g,o /y

3Dry Density, g/cm
Dw/(1 + wI/100) / ,7 3 ) ~7 1 /,9 O /,,gef /77
Dry Density, pcf
(62.4 x g/cm ) | O f,o j;j , j g j g , [,, ;(y,$ /, D, Q

. . _ _ _

3

. . _ - - . - ,,,

yG _ _ - - - _ _ _ _ _. _ _ _

G -- -:- _ __ _ _. _ __ _ _ ___ _ __

Liquid Limit =36 0

kh ~ - - - - - - - Plastic Limit =]f,3.U 2 -- - - - - -- - - _ .~

k _\ _ __ __ _ __ _ _

,

>,
-- - - - - - - _ _._ % _.

\ Plastic Index = 4,7
h 108 -- - e - --- - - - - -\ \

_ - - - _._ _ ._ _ __ y __ __ _ _ __ _

_ .- -y _ _ , .- _ _

$ -- -- _ __ _ ___ __ ___ _ _ _ _.4 __ _

-- _ _ , _ _ _ _ . _.._ _. __ _ __. _\.1N_ _.
10 0 -

!

8 10 12 14 16 18 20 22 24 26 28 ::- =

Unter Content (1) 'f
Qc.:"j

Optimum Hoisture =Jd I

Maximum Dry Density = \\$,6 pcf Earlhfax

_ _ _ _ _ . . _ _ _ _ _ _ - - _ _ . _ _ _ _ _ . . - .-.
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,

STANDARD PROCTOR COMPACTION TEST ( ASTM D 698) |
t. -

C01-06
Client: RLoJ 1.gom Mininn Corp. Project No.: ./- 2 9 - 9 'Z-

iDgs_ Cover S._ystern Date:

Louer Tail.k M rdw /JM(L (Jw/ 6,b:
Site Location: R c,/;s Tested by d;t9 A M : 71A f 4 C 5 ,

|Soil Description:

Sample Location: .E o rr o - /) .' cf " 'I Soa [rse pJJD c+) I
.'

g)
Water Content Determination t,, o 3,o

1 2 3 4 5 6
Trial Number

Cup Humber . {{ /, y 2 ) [^

Tarc Weight, g (W ) 3,3,05~ g 3,10 33,o 3 3 3,M 3 2, C/g 33,21
c

Tarc -+ Wet Soil, g (W ) 351,9% 3 E. 2 ') 592.39 379 3 y 386.36 f/ 3, T o
i

3L5'.?9 3 2 e/ .s i 3 29. ') '7 24'/,iETarc + Dry Soil, g (W ) M l. O E 3 35, Il /2

Wt Dry Soil, g (W W -W ) 76i.03 30/.4/ J /2,7 6 J '7/. '/ / d %29 ;760.33
a 2 c

Ut of Water, g (w=W -W ) 30/76, 3 7.I G 'I 4 . le o el 4.57 5 7. D 7 / i,7F
1 2

Water Content, (wI=w/Wa) Jo ,7 / 2 . '? / // , 9 / '7. 0 /9. 3 7. /,

9,8 Ita a,5 1 5 l4 17 %,

Density Determination

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) ;)638 0037 Jo39_ B o 3 9' 4038
p

Hold + Wet Soil, g (W ) 3S69 3985 t/029 3 '/ 8 /, 3 9 </o
3

f3W -W ) /S3/ /qe/f / tj 9 I j j '19 / q o 2.Wt Wet Soi.1, g (W p

Volume of wold, cm' (V) (f q q Qi(y qq q qqq q.yy

Wet Density,g/cm D,= WJV /.9 4 g , c,6 p,(/ g , c (., g,o/3

3Dry Density, g/cm
Du/(1 + u2/ID0) |,95 ), 'G b ) . 7, H ) . 7 G, l . (s '6

Dry Density, pcf
(62.4 x g/cm ) / O '}. L /[q,7, / / cl. "b j o t) , ef / p c), 33

. _ _
_ _ .

_ . . _ . .

IIG .. - - - - - - . - - - - - - - - - - -

g _ __ _ __ _ ks\_._ _.. _ __ _. ._., _ _
Liquid Limit =

_

$ 112 - - - - - - - - yk - - - - -- - - ~

Plastic Limit =

.,,
_ __ _, _ _ _ _ _ h __. _ ___ _. __. _

-
- - - - -

PI"S L I C I"d"* "\
h 100 -- - - - - - - - - -

7 .h A ___ _ _ - .

"* *g J _ _ _ _ _ _ _ __ 2 _y
h __

\__.
_ _ __O x"

to <i 5 N Nt;
a - - - -- - - - - - - - - -- - \- - h N - --

_. - _
_ - _ . _ _ __ _ _\_a__

10 0

8 10 32 14 36 18 20 22 24 26 28 rr
TI M

a aWater Contcut (%) \tjt
gy

__j Q %Optimum Hnisture n

Ear tlifax
Maximum Dry Density = g .7 pcf



i

I

f.

STANDARD PROCTOR COMPACTIO?! TEST (ASTM D 698) |
'

v

Client: Ri o A_1gom_Hi.ning Corp. Project flo . - C01-06
Date: J'd6' 2

_

,

Site Location: Loger Tailings Cover System /._ d N '7 /j b C( i
Soil Description: N L) '5EC+w U_) Y

Te.ted by:

Bs'fiSample Location: __lf_N_60frou_Ofxn_ TV IV / 5 (A^-) oR,'<}. ;q o

kg 3 oo fWater Content Determination g ,pp , j ,, ,,

1 2
- 3 4 5 6

Trini flumber
[ h / 22 9 | Y

Cup Humber

Tare Weight, g (W ) p. '2 7 33,G3 0 p,9 0 M,M MAb M,2 N
c

Tare 4 Wet Soil, g (W ) J2 8,q1 335.5g J60,SI 377,77 37(,2 f E v. 3 4
1

Tare & Dry Soil, g (W ) $ 03,7 3 3fD, '( F 328.63 33 I . 7"$ 32'/,00 3</5,Zo
2

Wt Dry Soil, g (W =W -W ) 77 0.4 (<' 2 /,, . I,6 526 8.i 3 272Y7 8 9/.o f 3lI 92
a 2 c

WL of Water, g (w=W -W ) f)A7 y .3 6, I O J 4,'] 's _ t/4,49 5 /. 2 I / ('t . I 4
i 2

Water Content, (w%=w/W ) 9./ |(, | _ f3,g tj,7 p, lp /s./
a

. .

Density Determination
.-

_

Trini flumber 1 2 3 4 5 6

Weight of Hold, g (W,,) golf D jo L/C J26L/O. ;2 6 '( O go 4/O

Hold 4 Wet Soil, g (W ) ~$7(,t 3794 < fos.f yo 2. 5 Mer?3

Wt Wet Soi l , g (W =W -W,,) /726 IS D/ 1495 I979 fl 573

Volume of mold, cm (V) d) e/ y () y y 94q $ (r y (J y e/i

Wet non s i ty , g/cm' D.=w/v | 13 1, q /c O.// 0, // 0, o ?

3Dry Density, g/cm

Du/(1 4 u2/100) NY | . ') & fiY Y ]. ] h

Dry Density, pcf
|

g/cm>> jo t/.3 M,S //5, y /B, G /09.s(02.4 x
.- - -_ - . . _ - . - ..-.- -

- _ _ . . -

_ _

llG - - - - - - - - /- L -\ -w- . _ _ - - - - - - -

A,b __ __ _ __ _ _ _ __

Liquid Limi t QQ ,

' N >

, y ,_
w
"

-- - - -- k k-- - -- - - - - - Plastictimit = liSu2 - - -

|

/
.

N _N.
. - - _y _ _ _ _ -x u

10 0 - -
s - - - - - -

Plas t ic Index = IO,E.

[ - - -- - - - - h-
_ _ ____ _._. _ __ _ _ ___. _ _ ___ - ___ ~ -

Soil Class. = _C_L_. |

10 _ _ __ __ __ _ _ ___ - _ __ __ _ _% ___. _ _ _ j

$ _/ _ _ ___. __. _ _ _ _ _ _ ___ _ _ _ _A.. .._ _ _

10 0 - - - - - - - - . - . _ - \ - h-
-- |

I

8 10 12 14 16 18 20 22 24 26 28 :g
' e' s'Watri Cont ent (t)
\ %.1 I

[Ll.O I cAOptimum lloisture =

llaximum D ry Den s i t y = _]_f .T. 6 pcf Eni tlifa x

!

|
|

. - _ _ _ - - - _ - _ _ _ .



' STA)[DAHD PRGCTOR COMPAUf10N 1hb1 uu,in o uso, e .,. v , _,_ ,

V
,

}li o__A_1go_m Hi_n_i_n g,_9p rp .
Project No.: C01-06

o M L/ ") 1-Client:'

Date:;
Site Locat. ion: J,ower T_nilings Cover SJJtt em
Soil' Description:

Rel.'i. L E r o us ,> 5/ Lb Tested l>y: Ah U ''
'

*IO G' o s l %, J-
Sample Location: I? o r < o u jo .' J

lN@.c>gy-&14,ol'
2, /, _m3 //JWater Con. tent Determination 15 o 9 10 ;w

. . _ -
-

1 2 3 4 5 6_._

Trial Number.

Cup Humber . // /M b /O I/

Tarc Weight, g (W ) $1d 33,3 '/ 33,y d 3 3, S L 3d,9[ 3,7,72
c

Tarc + Wet Soil, c (W ) 32 </,/ V 3 2 4 0/_.- .377.o( $</1,37 N f,f3 3$/19
--

1

Tare + Dry Soil, g (W ) J o '/. '(7 2'M. 2. l, 339 '77 30/.4' 3/7.O'7 340 5')
2

Wt Dry Soil, C (W W 4 ) ,2 7{, li ] pf,M q 'l 30 6,3'l 9&M] 9f(.(l 3 o ~). ] 5'
a 2 c

Wt af Water, C (u=W -W ) } L/'.(i 7 0 ], 3 O ffD,7 L{ tlO , it '] y t, '{ /> \ 0 la 1
1 2

.

Water Contcat, (uI=u/W ) %/ //,L 13.1 15~ , i /7,/ 3.5' ,

a

C sI- Q . | | | , ', |3 , ( l5 d ilAA
.Dcnoity Determinatico'

Trini Number 1 2 3 4 5 6

Weight of Hold, g (W ) pO3 g( 203$ goJ7, c2o]T ,po ?, 7
p

-

I Hold 4 Wet Soil, g (W ) 3S62- 3%3 WD.- L/C I 11/g [3

M t We t. Soil, g (W =W -W ) /$14 )$ 7. [' JJoot/ 19 T 3 /C7 2.3
o 3 p

Volume of mold, cm (V) q t/t/' Q </ </ d et w- )
3

!

Wet. Deus i t y , g/cm' D,=u]V |,l] Z g . o tf g. | 7 g _ j () ypj
3Dry Density, g/cm !

ul/100) /.']/f | S~2, ), <f '] ) . '6 7., l , ') t '/Dw/(1 4

Dry Density, pcf

_ _ _ _ ~ _ .. _

| o q ,7_, | | Lf, '), g||j,] || } {p | g '{ , [p(62.4 x g/cm')
____ ___

l

\-Ns

m. _. _h, _. __ ..__ _ _ __ _ _._ _ __

nG . _ _ _ _Z

c- - __ k _. ___ _. _ _ _ _ _ __

l.iquid Limi t = P L .f'

t
_ _

g %_X N

U b
_ _ _ _ _ _ [[$i h_ _ _ _ _ _ _

"'""''"*i'' N" "" 7_
Plas t ic Index = 5'.C

g |on . _ . - - - __ . _ _ . _. __ _ __ _._'}_ _ 'N _Kq_ __ __... _ _ _

'

c s i ~N ~~

~__'~~__K }
~~

Gail C1nss. = (| t -n L
a

_ _ _ _ . _ _.._.N10 <1 _ _ -._ _ ___ __ _ __ ___ __

,

o _ ._ ._. _. _ __ . _ . . _ _ _ _ _. _ _ . _' __ _
.

10 0 - - - -- __ _ _ . _ _ _h i_ _s ___

= . =

8 10 12 14 16 18 20 22 24 26 28 n
i,f %,

waret Co n t. c n t ( 1. )
n %)g

Optimum Moisture _f 3,() I=

Maximum Dry Density = __|j 7,0 pei p gg gg,g g

- .|



.. .
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._

STAllDnRD PRGCTOR COMPACT 10H TEST (AS1H u Ovos
6. , , ,,

V
,

'

Client: gio Algom Mining _ Corp. Project No.: C01-06
"F - S- 9 LDate:s

Site Location: ),ouer Tniliny,n Cover Sintgm
Soil Description: R < J ,'s L._ _ Q 9 w 5' .' Cf Tested by: AllctL

Samp1c Location: 13e r r o u la .' -l- "l0 uJ ' S $ 2 * cY r
of I6 Ifz.O'

N

Water Content Determination gg j g c; , [, g'
_ . _ . _ _ _ _ _

_._ -_
:

I 2 3 4 5 6
Trini Number.

Cup Ilumber . 3 [ //- 7 jf M ~2 -

I

Tarc Weight, g (W ) 3,3 ,a '? ggf 7 JM $ 3, g z, J3,y6 33.4 o.

c

Tare -+ Wet Soil, g (W ) 302.'24 3<]d,ss 34727 J3r,5] / 37o?'2 3:16 , ti t,
1

Tare 4 Dry Soil, c (W ) 7'11.0 2 3/D.Blo 309.T> 3 d'/.5/ 323.56 300.79
2

WL Dry Soil, 'S (W =W -W ) py5,lif )]] b } ]]5.16 y&|,3 9 7'f 5.2D .2&].31
i 2 e

/ WL of Water, g (v=W -W ) MS. 2 'l 3 2. '/7 33,3G y l. '-/ O 5.2.z L .9 5. 6 'f
3 2

Water Content, (vI=v/W ) '9,5' / I .-) 13, 9 /5;T /77 96
4

.,
~ Sg - TTs sI.5 13~7 i g . <] ; 'UT~~

'

. Density Determination
_

Trial Number 1 2 3 4 5 6
_

Weight of Mold, g (W,,) tg o3 g- #O37, O_03 g 0038 <963 7,

Hold 4 Wet Soil, g (W ) 3 '7 '/ 3 31/ 2.- '/0 3 / 40o9 395(o* 3

WL Wet S oil , g (W =W -W,,) J7$$ j g,'] h ' f} g 3 1147 | 0; IT
3

Volume of mold, cm (V) 9 L/{ 9 < / tl 9 y ,< 9 's ,y S.3 ,

#
Wet Den s i t y , g/cm' D,=W,/V / , g (f / , 9 'f p, f( p. O 7 s'. O 3

1

Dry Density, g/cm' Q .

IT
Du/(.1 i ul/100) k78 / 7 #d , I. 'N '

Dry Density, pcf
(62.4 x g/cm ) |O(c.l |ll, I jf g L( /I7.3 /07 33

- .-._ =

--
--

IIG - - -- - - - - \ - - -- -- - - -- - - - - -
,

(O, , , ,

=k .__ _ _ __._ __ ___ ___ _ __
l.2 quid Lims t

~ _ _ _ _ 1. 5

7
- - 2_-y ,

- - - - - - - - Pl a s t i c i,imi t = /J~,0L s
^->

3 11 2
3

_ _ .__ _ _ ___. __ b _ s _ h A___ _ _ _ _ ___ _

-- --- - -- - P1astic Index =M
- 10 0 - - - - - - - - - h- b

i _ / _ _ __ _ __ ___ _. _ y h. __ _ _ __ _

10 <1 - 4- ___ _ _ ___ _ _ _ _ _ _ _ % h
~

|j .. _ _ _. __ _ _ __. _ _ _.- _- _ _ N _-_ n 4__ _ _ ,

IOO - -- - ---
\o M- _-

~'~.7.:~~~_

0 10 12 14 16 18 20 22 2 26 28

Unter Contcot ( 1. ) 's 'n '

Dd___]]_] IOptimum lioistutc e

lia r i mum Dry Density = ' # 4,7 pcf Em thrax
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'
,

ST/JIDnRD, PEGCTOR COMPACTION TEST (ASTM D 698) f~j f O,A 9,- i a.1r

V
0

Client: [tio A.1_gom Mining _ Corp. Project No.: C01-06
7 W 3 N ~7-Date:Site Location: J.over Tailinns _ Cpver System l

Soil Description: R ul ' % 4 Ei muJ e S U Tested by: __jM '- 4. i
Snmp1c' Location: 80 rrow oa''l #/O t6a s */ 6.* cl <

O(WT I-im. ,4't.f> T C ,0 4 (M )-- m
'

_ _ . -

Water Content Determinationy g 3 g- <g f f 3,g [g f] g5
i'

Trini Number. I 2 3 4 5 6

/O^ @ [[ T '/<f /OCup Number .. .

3.2 y 32,0 33.9 % 3 2.(, 7 3 A,9 (o 32,% '

Tarc Weight, g (W ) jc

Tarc + Wet Soil, g (W ) 9//. 5 8 335,00 3T10% $]|&'l % 3. 3 2, 338,cs (p
'

:
1 .

Tarc + Dry Soil, g (W ) 3 /l, $O 7(> 3. lj M/7.lT 3 24 ''l> 6 3/10) $O7,5 3 |
2

Wl: Dry Soil, g (WaW -M ) 2764/ 770.3/c gG 6. 30 R1 L 19 J'7M 2A57 '

2 c

We or Water, g (v=W -W ) 3.9 .7 T F/T| 37.10 4 7,I( 6/,21 29,03
1 2.

sater Content,' (v%=v/Wa) 'lO d [I,3 / 4. '; /b,[ $,V /O, 6 ;

.DensityDetcr$intiona
|

Trial Number 1 2 3 4 5 6 :
!

Ucight of Hold, g (W ) c)oy o po '-( o 204 0 ;Zo t/ O 2_o(( Up

Hold 4 Wet Soil, g (W ) 3 cg y i Slot Voy 'f yo 3 3 59773

WL Wet S o i l , g (W,,=W -W ) /TO{ | </, /o $ ' g o o c6 /943 19 3 S :
3 p

G yc( fcy qVol ume of mold, ca' (V) G ull 9 U <( Q e: A

Df /V i.9 | / , 'l 'l p. I 3_ c7. / / g ,0{ j3 WWet Density,g/cm
_ _

Dry Density, g/cm'
1 ul/100) [.)3 I ' l le f 3 (c / * 3 7- l'7)

*

Du/(1 .

Dry Density, pcf
( 6 2 ^ x g/cm') J O7v o I rii '6 IIG | ||3. G fog.o

t

n c, _ __ _. _. _ .__ 5_ _ _ __ _ _ __ _ ._

7
_k l ._ .___ __ __ __ _ _ _ . - __ ._.,

Liquid Limit = cM 7. C

E 7 _ _._.h

3 11 2 --
- - - - - - _ - $ k N <

s Pl astic i.imi t = /8' / |
'

3
_ _ _

,
__ _ _. _ __ _ 4 h \

y

h h Plastic Index = l l- 7 [
10 0 - - - - - - - -- -

\ s
. y _'NE

- --_ _ _ - _ _ _ _ _ . _ -- y - y- Soil Class. C(-= r

10 <1 _ _ .. _ __ _ _ _ _ __ _ - __ _ L'h _N
'

D \'\. _

a , _ ___ _ _ _ _ _ _ _ _ _ _ _ S _ __ _
,s

10 0 _ _ _ _ ____ __ _ _\ _d__
_ , _ _

8 10 12 34 16 18 20 22 24 26 28 E i, E-
-,

Water Content (1) 'I l'

,_f 'j. () I MjOp t i mmn Moi st ure r

Maximum Dry Dens i t y = |lir . } pcf Ea r titl~n x.

,

,. , _ , . , - .
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STANDARD PRDCTOR COMPACTION TES1 ins 111 u usos f ,,
| v

Project No.: C01-06 ,
Ei.o_Algom Mining _ Corp. '~

Clicut: ~"

Date: i

Site Location: Jgagclnilings Cover Sy;;.L.cLm
'

' Tested by: l'7 - -

Soil Description: M ~1 S .' o . ,, ,

"0 Io-' r-)'
Sample 1,ocation: _l,';ur; . e

,

Mater Content Determination 7a ga f7o ,3c y2q_

1 2 3 4 5 6

Trial Number

Cup Number -
'I 1/ {|| I) Y 0

3.3W ,

Inrc Weight, g (W ) N 9) $j]9 32.6,(i 3 2,7f 7 37U
I

c '

,.p (, { . 9] Q (,,{ ') D gif|, j[ 3 j G,33
Tarc '4 Vet Soil, g (V ) .3 I O?6 .) 'l '/:Zn1

Tare 4 Dry Soil, g (W ) ')9I. lei 961-) J ,'/ Ja, -) | 2'o.52 2<l 9,(, >f 10' '

2

Wt Dry Soil, 'g (W W W ) 2'/7 17 % 'i . 3 ? I'l'd.01 l'l 7. ld M 7b J 75.b l
4 2 c

Wt of Water, gJu=W -W ) df.94 7 Ul $_ 3/,24 3,<5, ; g 51,5/ OtTi
1 2

Water Content, (v1=v/W ) //8 13.'l /5.3 / 7. 7 Jo.l JO .'il
a

cot, 9y t o t, oi tz s i, . O u 1. t, s' &

, Density Determination
T

1 2 3 4 5 6
Trini Number

Weight of Mold, g (W,,) f)O tj O fOa9 79 v O p g ud y,% o

Hold f Wet Soil, g (W ) 3 O c/ r 3 'l /o t/g/ 3 ' / 0 0 7- ~3'.7 y z.
3

- ,$WL Wet soil, g (Wfu,-W ) /707. , y ; ,, ' |d 7 3 ya $2 60;
p

1 3 - - _-Volume of mold, em (V)
--

3

Wet 1)e n s i t y , g/cm Dj-W/V /.f 9
' ;O [ ') ? [3 r-

3
|

|
'3

Dry Dennity, g/cm ' '

v2/100) f,b [ ?' I,''] ] _ ,7
Du/(1 + ,

Dry Density, pcf
3 c j o- )) 't . 3 //0,c[ [b , ?(62.4 i g/cm ) jee

- - . . _ _ . - _ J r::: ~ r _ _ _:==: - - --
- --- --- -

ilG - - - _ _ - - -- -y - - -- - _ - --- -- --__

k _\ _.. _ _ _ _ .._ _ _ I.i'lui d Limi t = :s 3 o
_ _, _ _ _ _._ _ ___ x s

. .

._
..,

E. np ___ _ _ _ _ _ _ gi_n h N Plastscl.imi t = is aE u s
;,, _ _. _ _ _ _ / __ .__. _.IIg. N _A __ _ _ _ _. ._ _._
v

h.- \ Pinstic Index = g, -
S 10 0 --- -- - - - - -- f --- 4

g _ _ _ _ , _ _ _ _ _ _ %>-- ._NE / x _Ls,3,c,,,,, ,

\
10 4 _ ___ _ __ _._ __ _ .___ _ _._5Q. y _

.__ __ _ _ __._ . .._ h. _' .
__.. _._

$ _ _ _ ._

_ _ ._._ _ _ _. _. _ _ _ __ _ _ A _ u . x _ _
10 0 -- _cJ_._

8 10 12 14 16 18 20 22 24 26 28 5,~-E5
-

' f ]'V a t.c r Con t e nt. (1)
' { ,f 8

[ ( ,. ' ,) 7,Opt iinum }{oi s t ur e r

liaximum Dry Density e || ~,.O _ pcf [gg ([g[ 73 x'

.. . - _ _



. _ - .- . - -

I
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STANDARD PRDCTOR COMPACTION T11U1~ (A:21h u 0;>v, f,
v

I

C01-06
client: Eio Alnom Mining _ Corp. Project No.: _/o - 4 'T 1Date:
Site Location: 1, pus.r Tailingg Cover Syp_tgrg M 4 <.( L
Soil ' Dc::cription: A <,/ c s L Gre..,_ s. d Tested by:

._

r ioSampic Location: B o r v w f3 Pf) U#">, Q <t CP FOi

7 ,, Q
Water Content Determination /' || 0 fgo y,o , q, o

1 2 3 4 5 6

Trial Number

Cup Humber . Y h fI f h)C '

Tarc Weight, g (W ) 33,39 32,49 32.Tl 33.ffl 33.9e 33 d/
c

Tate + Wet Soil, g (W,) 253.'1[ 3'2 G 'l> lc- 3ls5,3) 3(o6b3 310. Vi g(j,'3 t(
-

Tnre + Dry Soil, g (W ) p '2 % I (- 9%9.W. 3 (1, 2. 0 31'/,o'7 3l2, L1 d'7 0.7 3
2

WL Dry Soil, g (W W -W ) /95.71 25% ;7[ T-4.33 ;;' W> .I 9 ;7 7 & M 956. M
o 2 c

' WL of Water, g (w=W -W ) 2'/. lei 3~7, M 9'2.// S/. 6 / ST '2 3 M94/
1 2

Water Content, (v% v/Wa) )p.Q / 4,If /q,f / '3. c( ,20,9 S, o

%i -> IJ <l I 4 '! Ili st )9.y 20 4
-

. Density Determination

Trini Number 1 2 3 4 5 6

Weight of Mold, g (W ) Qoyo S&)y <:) ;70 ya) ,0yo '2_py o
p

Hold 4 Wet Soil, g (W ) 3?39 37 G T U71l 3 ? r/ 7 3/27r

3

M t We t S oil , g (W,=W -W ,) //o 9 C[ /1 2'N ' 19 3 [ | q 3 ') JTT9
3 r

Vol ume of mold , em' (V) Q u c{ q q ., (( q u O' G' q'rft2 .
,

Wet Den s i t y , g/cm' D,=W/V / , '3 O l.it[ f7.of ) . O f" g,oo

3Dry Density, g/cm

Du/(1 4 ul/100) f ' l# O /.&h /7h l '2) /, /r f
.

Dry Density, pcf
(f>2.4 x g/cm ) h .h jof,( /O'f, % [pf,C ]p]p- -.__ - _ -

3

I;G - - _ .__ __ _ _ __ .
_ __. _ _ . _ _ __ _ _._ _

= 3 /o - (Liquid Limi t
g _ _. __._ _ _ __ ___ ___ K

h \- -- - -- - -- - - Plastic Limit =Lh 112 - - - - - - - - --

-Q _

_ _ _ _ _ __ _ _ s

% 100 - - - - - - - -

! '
.-Y - - - - -

Plastic Index = l', fk+ - -My
. g \ ,a

_ ._ __ .__ _ __ _ __ __ __ ,

h. __ __ _ __

ion - __ _ __ _ _ , _ _ _ _._ _ _. -$
/f ___ _ _ _ ._ [_ __ _ _ . _ _ . __ __ 'h..h _ __

I,
-

h A ._ % _ _.
10 0 _ __ _ _ . _ _ . . _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ .

8 10 12 34 16 18 20 22 24 26 28 -~ 30,

i,f %,Uatet- Content (1)
t %._._.s a

_j] () 1 , jOpt imtun Hoisture =

Haximum Dry Density = f f D,L ,__ pcf {gg g gppy,

,

,,. -- .-- . . , . - . _. - - - -
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STANDARD PROCTOR COMPACTION TEST (Min u o' u/ g/ uus -''6J- _ _

v

E.o Algom Hining Corp. Project No.: C01-06
i _

Date: / O - O -9 %Client:
Site Location: {,per Tailj ngs Cover Systein

| ) Soil Description: MA@Cd VColu 5,'C[ Tested by: N M < LL _ _
Stunple Location: ' M /> r / o o fr.f 4 # /O

t) O R I- G
40A0004 p & ,,[ h g/~

Water Content Detcrainstion A T , t g-
-

1 2 3 4 5 6w

Trial Number.
_

7 It' 9 // '2- y
cup Number .. .

.

_

S< 3 7 33.97 3 3,9 d 3%.9l 33,81 33. %Tarc Weight, g (W )c
_ Tnrc + Wet So11, g (W ) 30/.15' 27676 37/,y7 331,I D 9$7,79 3.5 g.sy

-

1

-_Tarc + Dry Soil, g (W ) 2 '7 l, .Oi 7'('l 9.3 33%,(<f QW7,$ 1 py 7,f 9 335',13
2

Wt Dry Soil, 'g (Wg=W -W ) g y 2,(/l, J/ 53 Ob y 9 4. 71 25(CO 2 I 4.M 30 67
2 e

|
Wt of Water, g -(v=W -W ) 2 6,#/O c2b.6 3 43.3 2- 'l 3. 1 $ 4 l .'7. O N2 *l#2-

_

1 2

Water Content,'(v%=v/Wa) /0,] / 2,6 / 4. 7 /7. O / 9, Z_ 7'I
_m_

\Density I{ctermination
=-

Trini Number 1 2 3 4 5 6

_

Weight of Mold, g (W ) f)oy o 2oyo 7 0 ys 10 40 2,440
p

L oD T 3 4 (,,'L-
_

3o 3 oHold 4 Wet Soil, g (W ) 3 g,9 fyy 7j 3 /f3

! I Wt We t Soil, g (W,=W -W ) j f, { j '] 3j /$ // 0 ]q[o$ li 2. 2,-
3 p

Volume of mold, cm' (V) @/ft( } <(f( {}t(c( } 'f(( G f(l('

Wet Density,g/cm Dj=W,/V /,7 f 1, TM 8,O G 2,0 g yy3

3
; Dry Density, g/cm

Dv/(l 4 wI/100) /,6 % /,(fY /, '7 ([ h ] Cf }O | 7'

f Dry Density, pcf \ |, ( |D(p,}
. _ - _ . -

(62.4 x g/cm') Q. } !) ) Q, jp'f,Q t

_
_

,

n c, - _ _ _ _ _ _ _Q_y_ _ _ _ _ _ _ _ _

- _ _ _ _ _ _ _ _. \ k _\ .__ __ __ _ __ _ __ _ _
Liquid Limi t = 30 v

k .s
Pl as t ic timi t = ._-H2 - - - - - - - - "

s
_ _ _ _ _ _ . z . q _s _ _ _ _ _ _ _.

k - -- - - -- - PI"S t i c l"d"* ". S - - - - a-
h 100 -- - - -- - 7

\j _ _ __ __ _Z .__ _ _ N g ._
_ _ _ _ gg3 _ _

10 4 - _ _ _ / ..__ _ _ __ . . __ _ k N h _ _

.,/ Q _ _ -- - - - - % '% b '%.- _ - . .-

\fj -

/ \
s'

i-ug10 0 -

8 10 12 14 16 ]8 20 22 24 26 28 =n
T.f V.Wate r Content (t) M,)

D Optimum Hoisturc = __/fejf _ 1
Ear tlil~nxHa w i mtun D ry De n s i t. y = lll.5' pcf

. - - - . , _ _
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_ _ . _ _

l

STANDnRD PRDCTOR COMPACTION TEST (ASTM D 698)p g ./ o ,y ,. f ., y
.

i

/

7s Client: Jtio Algom Mining Corp. Project No.: C01-06
Date: 'l o-

( Site Location: Lower Tailingg_ Coyer System ''r X d ' e /
d V -7 C L c'~4 Tested by:

Soil Description: _(? L of < / oc// r/t < (b O . ' f " 'ISampic Location: ' ,- -"Lh@'L21.) . gy.& *- - . -'

jV'
WaterContentDctcrainationfro ,no ,go _p o . , .,

1 2 3 4_ 5 6
Trial Number

Cup number .. I1 /I f b /6 / 2-

Tarc Weight, g (W ) 333T $ 2S?_- U.O 33S_3 JZQ D. 3
c

Tarc + Wet Soil, g (W ) g 4 j , (,, 7, y/7 t/O 3'/6.23 33 2. c'f- 3y67e 3([.09 -

1

Tarc + Dry Soil, g (W-) 307.f6 A7/o.A 3ol 47 NMf 9sM i I? 0

Wt Dry So11, g (W -W -W ) d ~ '/.M ;)(-( 2),9 y A'7 M 2 6 I L '2- 92 k 3T~^$
4 2 c

-

Wt of Water, g (w=W -W ) 3'/.0 6 3 8.154 tt (/.7 6 9 7, o O 5/46 -

2 2

Water Content, (v%=v/W ) ] 2, t( Ng / 6,7 [% 7 ,po,j | 0. / ,

a

!9 'i I Li , Q }}, a d !q si ;. <-*

. Density Determination i

Trini Humber 1 2 3~ 4 5 6

Weight of Mold, g (W ) 6 99/ c7 d I-< ( . |2 0 4 ( poq / Jov/p

Hold 4 Wet Soil, g (W ) gg,3 2 g tj'f e._/ z/v// 3 i3,.f 3 9 (r2
3

W t We t Soi l , g (W,=W -W ) JS j f j q | [' M70 )({ p/ .6; 1>~

3 p

3 (V) 14 t( Qy(( G c( v @ a t/ 4 //Volume of mold, em
,

Wet Density,g/cm D,= W,/V /12 h .03 f7, C 'y c",<, C '] 953 y

3Dry Density, g/cm ; ;
' f

o q
LDw/(1 + v1/100) '

Dry Density, pcf ,

j i D . Cf III,7 jot'.(f - }g/cm ) l0 > '
~

'
3(62.4 x

- . - - - _ . _ . - .. _- .
--

11 6 - - -- - - - - - - - - - - -- - - -- -- --

- _ _ __ __. _ _. _ _ y _. __h ____ ._ _ _ _ _ ._
Liquid Limi t =_M.f

u

$ 112 - - - - - - - - pfgyk - - - - - - - -

Pl as t ic timi t = gl

_ __ _ . _ . -_ _. _g __ _ a _% __S __ _ _ _ _ _ _

- 10 0 - - -- - - -! - - - - % k -- - - Plast ic lndex = .4 ?.

$ __ _ _ _.I _ _ _ . _.__ _ _ h A_ ,

5
._ _ _._

So21 Class. _- ,

.

=

o ,- g
10 4 N_ -z - - -'

1-; _ _ _. __ _- _ ._ _ _ _ ___.__ _ h. g . _ _ _.

10 0 - -- -- - - -- ..
\- '- S-

- . =

8 10 12 14 16 18 20 22 24 26 28 : r. ~ :,
.

Water C o n t e n t. (t) ' .' l '
1 A_/ J

[h,3 1 c.AOpt imum Hoi s t.ut e =

Maximum Dry Dennity = i1O pcf Eat tlifax

, ., . . - .



-

STANDARD PROCIUR COliPACfl0N ILSI (AS1H D 693/
,

Client: Rio Algom_ Hini ng_Cory. Project No.: C01-06
6'#'Y3Datc:Site Locntion: _tb m2 'ym ,Ibnd

Soil Description: O A- t -1 ,

Tested by: /V J C <' I

Sampie Location: (' bp . at $ b C// g ,' L .- "3 [ *.e o l',e #' '
f

t ~t
, -

/
Water Content Determination L_)g ~] ,p6 |}f g J3

-- _ _ _ . _ . _

Trial Number 1 2 3 4 5 6

Cup Humber |0 (5 (3 } } [{

Tarc Weight,.c (W) 373 7 33. t o poS 33,s4 S J. m 3?O
Tare 4 Wet Soil, g (W ) g 6o,tg Oft (,3 ') gygc 3 /5% Dhh jf 't , I 'A

3

Tare 4 Dry Soil, g (W ) 77R ,Y4 7]D,d 214 7' 2 73.I'3 2% 6'O '1% ,7 I
2

] d 7,M / G,lf J M 01 dd3& OO3NV#Wt Dry Soil, g (W -W -M ) slo (c>,bl ti 2 c

wt of Water, g (v=W -W ) 6103 6 d 4.0 2. 39,30 t/2,'2% #/ 5, o 'l 27.9/
1 2

Water Content, (uI=v/Wa) Q ,Ty /c? /l / 4'~, 3 _/',7< b c9Br 7. //'3 g
_ . _ _ _ . _ . . _ - _

,

Dens i ty Detertainntion
~

Trial Number 1 2 3 4 5 6
~~ m ~

Weight of Hold, g (W ) d039 j
~

p /

Hold 4 Wet Soil, g (W ) 376D 37/3 3%f 400] Mg3
3

W l ['" t S0s I , 8 (W =W -WM / 7cl / _/jp_1 d% /hbT /9 / 9u a
_

Volume of mold, cm (V) Q/y(j3 f - ~ -
-

W L Density,g/cm D =W/V [, cf '), /,q / cp ,/) d c2.O $ '? ,6 33
y

3Di y Density g/cm

ul/100) /<b b' /,7 0 /<ll /<ll l<5 0Du/(1 4

Dry Density, pcf ,

g/cm') j93,(, |Clo < { |(0, ||0t U f O S. S(6? 4 x

X N'
_ _ . - _ _ --

.

1 \ \ _ _

Liquid Limi t =dh|| ( 3 ..
.

, q x,

_.N _. __. -- - Plas tic Limi t = M[.;Sy ny __ ___ ._ ._ _ __ _ __. k
h _); 1 ___

Plastic Index = &l h
, _- _ __ _._,

\
-- \10 0 - -- - --- / -

N s N
_ dr

_ _ g _ - - - -

soii cinss . =CL--g
10 4 . [ _ ._. _

_ . _ . . . . .W .X. _

..\.. - - .
-- _.

ff f. '

N,s
- _

. n- .- -

c, y
H]O - ---. ~. ._ _ _._ , - _ ,, . _ - - _ - - -

. . - . , - b -.h-
=-

8 10 12 14 16 18 20 21 24 26 28 r .: =
--
'' T ',u a t. c r conteia (t) sus ..

O)fI 1 mtlfh }iO 1 L l 11T C _ [[p, - 2 N _.A= ,

H.n mo un Di y Density = ///,D ptf IUn t hl~a x

|

|

|
!

_ -
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STAIIDARD J'ItoGlOR Uutta nt,ilua A t. 22 uuin , %-,,

Rio Al ,om Mining _Go_rp. Project No.: C01-06
f f 7 I - 9 .5Client: Date:Site Location: _lb_ 2 Evan. Ibnd edd 4'' ( (CboH Tested by:

Soil Description: $hcWf,'Le 5 Pf.~ f3 V W&CI &4Sampie Location: 's /

Water Content Detcrmination /g[ [d ')cpo pgW g o -o
__

trial } lumber 1 2 3 4 5 6

k ;g , t,_ g y G
Cup Humber

Tarc Weight, . g (U ) 3b, Vf 3 3, (p 39,|g 3 :t,q ,9 g g g <, 33, q3
c

23 e,)g ScQ 12 J.f6?f3 3 3'/,2 '[Tarc + Wet Soil, g (W ) ,Q G/,36 24% 4 7 /
3

Tare + Dry Soil, g (%) 3% 2qom g|,q 1 -)/j ,g 2tyJ / ggL.12

Wt Dry Soil, g (W W 4 ) y3(.90 P8733 g6. 59 p33 69 y t,z 7 M 2fa 2 c

c cd , /77~Wt of Water, g (v=W -U ) J2 b .% 9 US,lcA 3(/.9[ 4/Ilo blo.C1 2

Water content, (vI=v/W ) / l , C.e /D /G.O /26 c96ro T6a

l {ub (@ (4J ?O5i
, J2 0~ ~~ }Density Detetuinatica

__
- _ .

Trial Ilumber 1 2 3 4 5 6
-.

- ~ :7Weight of Hold, g (W ) g<o3c{ -
p

Hold 4 Wet Soil, g (W ) W to Jtr q {~ Q ov '~l j 9 '2- 3f31C
3

Wt Wet So i l , g (W,=W -W,,) [-) g j / g 69 /pg Jif 3 (9 603

3 (V) Q 4-f (./
-

'

Volume of mold, cin _ _ _ -

Wet Density,g/cm D =WJV / ,39 /,9 l g ,61S g .o ] (9 .O [3
y

3Dry Density g/cm

Du/(1 4 ul/100) /,[p h fi7[ ') b
Dry Density, pcf

(6 u x c/cm') /or.c /o7,3 ///,7 /09.S 10 '/,9

' \ \,

n6 - - -- -- -- - A- N

- _.. __ _ _. _\ \
- ---

_
Liquid Limi t = 3$()D

11 2 - -- -y yk . pl as t ic timi t =f][)-

-

io3 __ __ _.__ _ _ _ [
_ _ _ . . h -

\ P1astic Iudex = 9[)tT
.- ._._ _.--- J __ -

0

N N@.
_ _ _

'
a

k_'
- - - - < - -

Soi1 C1 ass,

10 o _ _ _ _ ._ __ ._ _ N .
. _ . ._ . . .. . - . -

d' __ __ _ _ _ _ _ _ . ___ ._ __ __
'\ -

. - - . N -

s

IC O - -- - A . -. % + _- . - a - - -- - - - - --
' h

= . =
8 10 32 14 16 18 20 22 24 26 28 __ .-

'
I uater cont e nt (t) = =

IJ _/ 7 CeOptimum Hoisture =
_

Haxitnum D ry Density = | [ M7) pcI [.a f t hl'a x

|

|
t
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STANDARD PROCTOR COMPAL,110N 1Lbl U d> 1 h 11 0:s oi , ,

Ri_o_ Al ,o_r_n_11i nJpf,_ Corp Project No.. Col-06
fC1ient: S-2/-43

Site Loention: _lb ._2._Eycq) . Popd Datc:

Tes ted by: 'f#/' GA
O b(Q [tg,Soi1 Description:

/).'(_.. 93< -4# D. M z_.

/[I'./2 L d'7 _C iSnmp1e Location: /
{

Water Content Determination go fy f0 ya - z_ge3

Trial Number 1 2 3 4 5 6

[ [[ 7
%'2 -

Cup Humber

Tate Weight,.g (W) j33, $T 33.T7 3636 Jg, yg 33, g y 3'3, / 5(

Tate 4 uct Soil, g (W ) DW),0L J %,(s 4034.,37 y4,5} p 9S34 pgS' 1 D
1

Tare 4 Dry Soil, g (M ) ''2 I />- . 75' OI7' 7l c710,0{3 poo,(/} p5fg y )(c/a32

wt Dry soil, g (Ws=W -W .) /T3,7 9 JJ3 6 I7/.,. 7 2 /(A3 | p () /c o 2 3l,05
2 c

wt of Water, g (u=WfW ) c?o,2 'l J 4 d ~7 26.7 (28. F I4 4L94 Jo, S 7'

2

Water content, (v:=v/W ) //,( 13, / j,2 /7,7__ / j. / 9, O
o

_

~~~ l], e n2 | 3 .'a 13s R,6
DensiLy Determinatiou _ - ___

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) pg3c/
_

_

p

Hold + Uct Soil, g (W ) 3,g/p f 39/0 tjoa} L(09 '2 J'{f(
3 _

ut Wet Soil, g (W,=W -W ) ]]6 |$ 7 ) /ff q /9[') $22/

3 g

Vo l tune of mold, cm (V) [l-/(/ -Q3

Wet Density,g/cm Dj=W/V [ t h ~.$ l99 dCF 36[ p ,0 t'3

3Dry Density, g/cm

vI/100) / 79 /<7[ ['l, ! ' l' f
-

Du/(1 4

D y Density, pcf

. _ . _ . . _ _ ' ' . . _ ' _ . _ n/cm )
|(yf,b | O '}, '], jjg jf() L{ j /, , }3(b7

A N \nc . _ _ __ __ __ _ y # __ _ _ _ .__

- . _ _ . _ _ .. . _ _ _. b _h. __ __ _ _ _ ._ _ . _ . _ ___

Liquid Limi t =390

HP - - -- h - - - - -
- - Plastic timit = | b' b

,
._ ___ ____ Z _ . _ . _ __ [ .k _\__ _ __ _ _

Plas tic Index :-M
ion __ _ .._[ _\ \

_ . . _[_._ _. ____ , y h. _

\_ So21 Cl a s s . ~ ~ ~ ~y ,a
f [.

=
. xo

~.Q h _ _ _

non _ - . _ . - - __ _ __- _. -_- - -

$ . . . _ _._ _ _ _ _ _ _ . . _ ._ _ _ _ . _ . . . .
'1, 3 __ _

ion - _ _ , . _ _ . . __ _ . _ . _ .. _ _ _ . . . _ _ . . _ _ _ _ _h ,_:d__ __.

= . -

8 10 12 14 16 18 20 22 24 26 28
_ , _

' . ' ' . 'v a c. e content (t)
b _I_ __ /S, _7;.1_ _ 7()p t s mum Hoistore =

/ Q di pcf Ea r thi~n xHa>> mum _ Dry Density =

- _ . . . _ _ --

_ - - - - __ _ _ _ - . - _ _ _ _ _ _ - _ - . - - - _ _ _ _ _ _ . - - _ _ _ _ _ _ __ _



_. --

STANDAllD l' ROC 10H LUtirstLijut< f r.:> 4 Ouan v u./us

Client: Bio Alyom Mininy, Corp. Project No.: C01-06
_

Datc: P 2 / - 4 ?!Sitc Locati00: _1h._2_Evan,_Egnd /N:X h-((
Soil Description: C ( d'~f Tc.sted by:

Sampic Location: 0 { /kn S | co c l'- [ .'l e S k"/)l' W f-(
~

l

Water Content Determination f3-(9 (00 , gt) zwD tq z0

2 3 4 5 6
Trial Number

II /3 7 I '-/ / 2. -Cup Number

Tare Weih,ht, . g (W ) 3L%3 _33.06 33,3q 33,23 33.50 57.57
c

Tare + Wet Soil, g (W ) J7041 MeTi .227,g J M $I .860,97 I O 6 77
1

b r:6k 2f f,l 6 3# 2. lo 3/Tarc + Dry Soi.1, g (W ) 047 f9 )M6\ @lTf2

Wt Dry Soil, g (W -W ~W ) 3/4 7/- /6/lif / ~72/o / /753b d2O f 8b7,2d
i 2 c f

Wt of Water, g (v=W -W ) 03,O'6 078,*d if e585 'l 9 . 73 4RJG 83,4 '[
1 2 c

Water Content, (u%=v/W ) / g ,g ( $, ( /L/, 4 / 7. 7_ /$h T,9
a .__

/O.9 i?.9 /4,E / /c 9 | Tl i
Density Determination

Trial Number' 1 2 3 4 5 6

Weight of Hold, g (3) )03] --_. -
- %

Mold + Wet Soil, g (W ) pg3 | 2,g(,(/ ]3 /o] L(O o | Jg73
3

/O30 |q $ 2 [ q3 t(
_WL Wet Soil, g(W,=W-W) }]/o & | g If /3

Volume of mold, cm (V) / @L/
- )3

Wet Den s i t y , g/ cst D =WJV ],$7 /. D g ,0Q 3 ,6 T j oI^3
y

3Dry Density, g/cm

Du/(1 4 ul/100) /f 6 h / <7 I fU$ f77 /'72-
Dry Density, pcf
(67.4 x g/cm') |D$,$ |Qh.] YI f YN{ I 0]' h

_ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ . __
____ . . .

o6 _ _ _ _'N# ,_ _ _ _ __ _ _

_ _ _ _
___

Liquid Limi t = h()U

\/__ \
_ _. [\$ 5_ _ _ _ _ _ _

^"
"'"''*''***' '"2 " ~

3F
k "' C " * 1--

10 8 -- - ON \
"

E /
d' pl-

';)
~-~ 3

son p- ._ _ _ _ . _'
~N T-~ K

~

Sui 1 Cias s . ht.=

q g - __

--}_ . _ . _ .-. ... -. - _ .- _- N k
e- - - - - - - -

\ \
10 0 - -- - - - -

[rh-k8 10 12 14 16 18 20 22 24 26 28
'' S'Water Contenu (1) =

l l.c , 0 7 b.Optimum Hoisture =

Ha>2 mum D ry Density = /[l.(p pcf Ea r tlil~a x



STA1mhuD inux.sua Guiu nusivu u.a s t as w >>un,

Client: Ri o Al t,om Mi n i r;g Cort . Project No.: C01-06
d-Z-9'S

Sit.c Location: _Ib. 2 Evigt _ Pond Datc:

Soil Description: []. & f Tc ted by: f/l K 'I C .CC

Sample Location: $ d N /Pl~+'' # 5 C. b <=m _9 .c ( /1/(_c
' . t

-

Water Content Determination ggd hgO gg fd fpyl)2

Trial lhunber 1 2 3 4 5 6

Cup Humber /O $ [[ 3 ~2- [d b

Tare Weight, . g (U ) 32 A 6 .3 3, ') '2- 33.18 23,6( .38.M / d b,r
c

Tare 4 Wet Soil, g (W ) p/gQ'n 33I,60 460%,3 338. 2 L 27 y, y 7 L j
1

Tare 4 Dry Soil, g (W ) 85,lJ'7 JMIo ,% 217!. J9 r 99,9 >v114 S-/ 7 '. 9
~

2

Wt Dry Soil, g (W W -W ) M" ' bD I I)ksi[ lhkb 2]I N h3 7< k4 2 c

^ M.0 I,C)ll M ,'1 1 40 M /4,3 /Wt of Water, g (u=W -W ) k .l ,) t1 2

Wnter Content, (u% u/W ) /2 O bd ib I e do b b f/ ha

/p,3 / y,y /G,3 ( g , ,', ;tM. 3'

Density Determinatico

Trial Number 1 2 3 4 5 6

' /Weight of Hold, g (W ) J2 03 Ip

Hold 4 Wet Soil, g (W ) $~~/G 7 Jg3[ 39C9 39/pg f f'f'f3

Wt Wet Soi1, g ( W,= W - W ) /737, / I'd /8'70 19 19 M|b3 p

7Volume o f mo l d , c2n (V) Q //l/3 -

Wet Den s i t y , g/ctn D =W/V } , 7) J ,$)() I ,4 '[) | '),0 % ;) ,03()3
o

3Dry Density g/cm rg

Du/(1 4 uI/100) l. 3 - I /i - !' O
- r ,

!''

!<N$c;>[" 105 104 5 log.0 /07,lo 10 5'

= = = - - = = _ . - - - _ . -
- . -

-.--_-

'
::6 - -- - -- - . - - - ---- -b h.

'h \ _ _ _ . _ _ __ _.._
Liquid Limi t = ,

g _ ._ _ _ _ __ __ q_

h H7 -- -- - - - - - - - - - -- - Plas tic Limi t = JMlI
h. _ . . _ .__.

x _ .._.. ._ _ _ ___ _._ __ ___x 4
_. _. _... _ _ ._ _ P1as tic Index = h)|j\io ,3 - _ . . _ - . .__._ _ _ _ _ _ . . hS r

p ctk 'N
'

\g.___ . _ .i
x

-(-- ~~L.
10 4 __ ____ __/

~
VH soil Clas s .

h_x _ _ _

,

__ _g _

|j .a _ .._ __ h ._ _ _
1 y _ _

. __ . __ . _ __ _ . . _ _. . _ _ _ k,a_1_30 0 . _ _ . _ __ n _._

==
8 10 12 14 16 18 20 2/ 24 26 28

_,,,

',' '''

Vatcr Content (t) . .

I %js

opiimam nm s e are __Lun___ 2 m
| Ha s i murn Dry Density - [] y pcf IU3Ilhf 8x
| -
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STANDnRD PROCTOR COMPACTION TEST (AUlu u um g/ v u - , ,. 6~

U
5

Client: Elo Algom Hiningfo_r_p. Project No.: C01-06
/O-0 on-

, anr Ta t Date:

g/ v<l @ llings Cover SustspSite Location: ~

d VC 'N'u .j / (-f7 Tested by: _lO Xd RL_
.| ) Soil Descript. ion:

Stunple Location: M B / /'o - > / > J d # /O --

O R L Gr~

/~ 4Q A LO &4 (u t)
Water Content Determi_ nation [ ~,1 r

- 27
'

I 2 3 4 5 6-

Trial Number.
_ ) I4' 9 // % (F

Cup Number .

Tarc Weight, g (W ) '33,3 7 H A7 3 3,9 d 32 Sl % 31 33. %_

c

._ Tarc + Wet Soil, g (W ) 30/. ff 77CG 37/W 7 331, I D 037,79 3f 9.5Y
1

Tare + Dry Soil, g (W ) 7 7/e CI di3''l .3 379,(i Of7,$ I ?4 7 f 9 336 33
2

Wt Dry Soil, ~g (Wa=W -W } )42.l4 J/5',O< 2 9 4. 2 f 25fdd 2 I 'l.W 302 07l )
2 e

Wt of Water, g (v=W -W ) |2 6 #' 0 dlt.ij 3 43.3 L 'l 3.1 #'t 4 l .2 0 522 M 2-/1 2

Water Content, (v%=v/W ) 'l0,1 / 2, 6 / e l . ') l'l . O /#/ , L 7'I.-

4
f =--

\Density Determination

Trini Number 1 2 3 4 5 6
_ _ _ _

_

Weight of Mold, g (W,,) .pznf o 2 <9 q o 7 G <-r 3 :7 4 4d 2d Q O

Hold 4 Wet Soil, g (W ) 369( 3|'/"/3 393o 1400 T 3 'lGL
_

3

f3W -W,,) f (, g g / 'l J 3' / f <[ g |q[pg lef 7 g.| k Wt Wet Soil, g (W

Volume of mold, cm (V) 6f// t( f</p' [/ t.(y f p''k' @ //f^

3

-

Wet Density,g/cm DyWJV |. ] f }, Qf &,Q O y9Q g,g y3

-

3Dry Density, g/cm
Dv/(l a u%/100) /,6 % /, & 4 /, '] y |,] $ ) , ~~) | j

._

Dry Density, pcf \ /, ( [[)(p }(62.4 x g/cm ) fQ& | 3 .~) ~'; jfy'f,Q t3

w:= _ _ . _ _ _ . . _ . _ _ = _ _ - .. = . _ = - ,
_

_ . _ _ _. = . . _ _ _

- _.
-. _

flG - -- - - -
--- 2-- -- - -- - - - ---- - -

_\ _\_ -. _ _ _ _ __ _ _
Liquid Limit = 50 e

g _ .___ _ _ __ ._ _ _ g __
\ s \

\
H2 - - - - - - - - -M)- -N 7

- - - - - - - Pla s t i c Limi t = '.o
3 3 ' K h _. .- - - .- _ -

y .-
.

- - _ - --. _ __ +
b -- ---- -- -

----- - - - - - P l as t i c Index = ___ j
. 10 0 - - - - - - - - 7 \ \

/ 5

(, - --- - _ - L _ _. ._ _. _. (W:n . & . _. _ _

~

(On - -- _ _. _ | . _ - _ .- -._ _. _ - :w N N _ - - . _ . - -

$ _ _ _ . _ . Ih _ _ __ _ . _ ._._. _- _ y_ h y __ _

/
- \_. x

10 0 - --g -- -- A '

8 1 12 34 16 18 20 22 24 26 28 = ,r =

T ~ M,eVater Contetit ( 1L ) O-$g ____][c2(g _ IOpt imum Hoisture =
r

Haximum Dry Density = ___J le 7 pef pag tM'a x

. _ _ _ . ---
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STANDARD. PROCTOR COMPACTION TEST (AS1H D 0:/o/ f .,
,

U
,

C01-06
Client: Rio Algom Hining Corp. Project No.: _ /o - G 'Il

Date:
Site Location: J,pwer Tailings Cover System N'K 4 -c Li,,. _

Soil Description: A < ,/ c s L G , <- c t'/ Tested by:
.im

'n 'OSampic .' Location: Ec f v cu- ,c . hc) W~ ' Va.
op.c is c)

7,d
Water Content Determination / no f g c, y,o g ,.,

I 2 3 4. 5 6
Trial Number.

Cup Humber . h \Y || Q h h*

Tarc Weight, g (W ) 33,39 3 2. /,9 37.7L 33.fjT( 33.q (,c, 33. 6
e

Tate *+ Wct Soil, g (W ) p 53.1[ 3% %D 3 I S~5) 3(ogfQ 5 9 O,94 g(j, '3 if
.

s
1

Tarc + Dry Soil, g (W ) 2? SI 6 9 T.9.M 3 / T .2 o 3 l 'le O '7 317.7_1 898 73
2

Wt Dry Soil,'g (WaW -W ) /9 Pl I d5G 7I 295'37 ;"M ./ 9 2703Mbh__

2 c

Wt of Water, g (w=W -W ) Ol/.lcI 37,33 47.// 5/ b/ ST33 60 4 /
3 2

Water Content, (v%=v/W ) f9 4 / 4, b' /4.I [9'N 20,9 N' O
d

9,.,1 -> a.y / 4. y it, . y iSy .;' O 9'

. Density Determination

Trial Number 1 2 3 4 5 6

Weight of Hold, g (W ) ,Jo /o py a DOv] ; d(r o 2 # z/ C' c
p

Hold 4 Wet Soil, g (W ) 3939 37(,og 3 9 '] ( 3 9 7 <] jfzf3

Wt Wet Soil, g (W =W -W ) /(p 9 4 /9 2 $ ' /9 3 [ 19 3'? JTT9(
'

o 3 p

f Cf a F 9 q'c(3 (V) QQ'/(' Q If - 74 fVolume of mold, cm

Wet Density,g/cm D =W,/V /,30 l' i l/ [/ .07 8.Cf f, OO3
y

3Dry Density, g/cm

Du/(1 4 u%/100) f'bO /lth /*7h 3 /'h

Dry Density, pcf
(62.4 x g/cm ) h b / 06. $ /Ci, T [Ch O /D3,0

_

3

_ _

N N N
llG - - -- p N

i

, , ,
,-

L, quid Limi t =3\g ______ __ ___. 4k .)
__ __ ___ _ _ _ _ _ _

kb - --- -- - - - --- Plastic Limit = JF ~"
3 H2

y _ _ _ _ _ _ _

._ .__ __ __ _ _g
b A -* - - - - _ Plastic Index = ! 5 7

10 0 -- - - - - ---

/
- -h'.d

'
<-

N Np
~~ - - - -~ ~ - ~ - - ~~- ~~ ~

Soil class. _'=L-

10 4 _ _ _ _ _ ,
_ ___ _ y - ;_ _ _ _

|f ___ __. _ _[ ____ _ _
h, _h. y _ _

h- - i
10 0 - __

/ --.- -
'

8 30 1m 14 16 18 20 22 24 26 28 E:~i 5
T,'' V i

unter Content (O Us |
j 'l O I C _AOptimum Moisture =

Maximum Dry Density = |I D,t pcf Ear titiax |,

(
|

|

1
.

w---- - - - > - m.- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ -
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STANDARD PRECTOR COMPACTION TESI ud,in u usus j..
v

Client: Ilio A1.gom Hiping Corp. Project No.: C01-06
Dat e - > - "-

,

Site 1,ocation: ],over TailirJgc_ faver System
, c' Tested by: P1- !

Soil Description: Rd ' G r' n "
''

-

"o io* r 2"Sample 1.ocation: _Lh_e.g 4

J

lr 7O ~ '1 CWater Content Determination 7D 'j D /20

Trial Number 1 2 3 4 S 6
:

Cup Number .. bf' 1/ |l/ l) Y N

Tarc Weight, g (W ) N,3 [ %j J G 32./A 3 2fg 7 3?M 3> 1 W
c

Tarc -+ Wet Soil, g (W ) .3/087 J 4'/. 70 c2/,l .9'f 9 /4,'? b 3'(/./i 35%33
'

1
0 '

Tare + Dry Soil, g (W ) M2 Ui 9 v '2 ') | .') No, ~7 i f/30.52 219,(, y 10
2

WL Dry Soil, g (W W W ) 2'/7 17 .79 9,3 L 19 '<$.0 2 19 7. le' 9 5.'75 J M 'b l
4 2 c

We or Water, g..(v=W -W ) |2.7. W 4 ? UI q 3 /,2 s 35, i g 5Ls/ eq,Ti
3 2

Water Content, (v%=w/Wa) M6 l .3. 7 d.S / }, g )6, J |0.9
o'.G i*v

c o u. .. o 4 11 0 a to 15 6 t
.

. Density Determination
,

Trial Number 1 2 3 4 5 6

yo , ozWeight of Hold, g (W ) goyO f'.900 jouo p O c/O
p

Hold 4 Wet Soil, g (W ) ?. ',7.y r M 4 6, yg/ 3 '/001 39 <,e z'

3

Wt Wet Soi l , g (W,=W - W ) j 7 C1 | p f ,j ' ! d '/ j f a ., '[' 6C,
3 g

Volume of mold, cd (V) -
1 2 _d

,

Wet Dens i ty ,g/cm' D,,=W/V /.? 9 ~ ' ; .? [ o? fI

3Dry Density, g/cm '

Dw/(l 4 uI/100) /.b /
'' ~ ' I,7 ]

_

'

7

Dry Density, pcf
(62.4 x g/cm ) [ge f |d N 1. ~3 / / 0,t/ /b ~L3

\ \5
n6 - -- _ --y _X ___. ._. _ _ _ ____ __ ___ ___'

_N _ _ _ . _ __ _ _._ __ _ __. _

Liquid Litni t = 3 3. o
g ___ _ __ __. _ __ _ ___ \

\ . . .
/E n2 - - _ . _ - - _ _ __ _ .__ gLX _ __ _ __ __ ___ ____ _ _ Plast 2 c Limit = IJck

x _ _ _
. / _ - _ _ . __

__f; h _ _._ _ ____ . _ _ _. ___ ___
v

y

10 0 - -- - -- - -

r-(M
- - - -- -

A x' -'N ----
- - -

Plast ic Index = g, -h,- -U

E
i

- ~-- - -- - ": M X
-- -- -- -

Soil Class. ~L=
*

104 -. _ _- _ __ / kh___ #
.-

,

F T.
_ ._ _ __. ___ _ __4

N
.. _ h, N___. w s

J u\ \_ _ _.
_

cj . x
..x_.___

10 0 - - - _( J __ -- _ _ _ _. . _ _ . _ . ___a

8 10 12 14 16 18 20 22 24 26 28 5. ~/5--

/ 'f l'Vater Content (t)
'

t t.J o
' ') I j

Opt isnum Moi s t tire _ _ 'r

Maximum Dry Density - /i3 O pcf Eaf MMX



, ._. - __ _ . _

STANDARD PRGCTOR COMPACTION TEST (ASTM D 6983
(".21. O,Ng_,- 16,1

V
.

Client: Jtio A1 nom __JLitting Corp. Project No.: C01-06
9,23-Q Z

Site Location: 7,over Tailing.s Cover System Date:,

Tested b __f} d d < l t

Soil Description: E < l 'S 4 Hreus" S'U
' (8a s */ 6,' c]y :

Sample' Location: /3 o r r o w o , r/ */O r

ti _fJ A Y)J[Q'n CQ t''5 Mot'
t

Water Contcut Determination [ 3 g- gf f 3.5 /g g%
.

Trini Number. I 2 3 4 5 6

|0& |( 9 ( L( |()Cup Number .

Tarc Weight, g (W ) 33?A 7 2.,1D 33.9 % 32.I,7 3 A , q (, 319 C.
' c

Tarc -+ Wet Soil, g (W ) 3y/Jg 335,00 JT),0h' $2{.Q] % 3.3 z, % $,5 Q
~

1

Tare + Dry Soil, g (W ) 3 /l, g o To 3.19 ATf.lT 3 W,15 G 3/10) 309,53-

2

Wt Dry Soil, g (Wa-W W ) 273.9/ 370, % 2 (< 5,3 6 R92.19 071,o7 2 % 57
2 c

wt of Water, g (v=W -W ) 3.9 M T ?/T| 37.10 47,I( .6 /. '2.1 29,03
i 2

Water Content, (v%=w/Wa) 'lo,1 / I, g /4 3 /b,[ j g , C/ /O, 6
,

. Density Det crmination

Trini Number 1 2 3 4 5 6

Weight of Hold, g (W ) )oyO pOyo ,209 o goyo zog O
p

Hold 4 Wet Soil, g (W ) 3 cg g i 39ot yoy T yo 3 3 37 773

|7 c d' goot /q43 19 3 {WL Wet Soil, g (W =W -W ) {TO ( /
o 3 p

fd qVolume of mold, cm' (V) f W| @UU &:' }yuO f

Wet Density,g/cm D=W/V i,9 ( /,i'l p. | 3 c?.// J ,0 {3
u

3Dry Density, g/cm

w%/100) /.7 3 l>)b [3b b31 '7)'

Dw/(1 +
_

Dry Density, pcf
(62.4 x g/cm') / Og. c) jo9,$ | / (, , | / /3, b /pj',o

_ _ _

_ _

IIG FkL \
N _.h _._. _____ _ _ . ____ _ _ _ - _ . _

L2 quid Limi t = 87.Cp , , ,,

E
_

__[ y
k-kA- - - --- - - - Plastic timit = /d' /

-

-x \
3 H2 - -- - - - --- - --- g
s __ __ _ ___ __ h h _ ____ _ _ _ _ __

100 - - - $f - - -- - -- -hy k - - - - - Plastic Index = /I 7
-

T\g hc / 3
10 4 -- .___ ___ __. _ ___ ___ ___ _ _%h \ Soil Class. C /-=

a y _ __ _

x \
o

-
Ni, 3

10 0 - - --- -- __ ~ . _ - -- -- - S-

8 10 12 14 16 18 20 22 24 26 28 55._
--

Unter Content (t) ' n' Y
Opt imum Moi s t ure =_f10 % M,2
Maximum Dry Densi ty = llIf Q pcf Ear tlii~a x

_ ..-__ .- __ _ _ _ _ _ _ - - - _



y

STANDnEDiROCTORCOMPACTIONTEST(ASTMD698) /;. 5 r o u -e3 o

tj
,

fs Client: FLio Algom Mining _ Corp. Project no.: col-06
Date: 9( ~5- 91

Si te I,ocat. ion: Lpuer Taj_ lings Cover System
Soil Description: b J l 's L. G 49 * $~ .' (2- Tested by: 44 4 c L L"

SampIc Location: So r r o u ~A.4 *Io, u> < rl s ' cl e
or,36 ti oli 0 A06-) { //'' t

t
'

Water Content Determination f g _g g )g 9 , 4 g' O '7

1 2 3 4 5 6
Trial Number

7- t (/- 7 jf M b
Cup Number ..

Tarc Weight, g (W ) 3.~U '? 32.4 7 31 6 '> 3.1 1 33, y d 33.4 0 -

c

Tarc '+ Wet Soil, g (W ) 302.'2.4 34d,6( 347,22 J35,9 / 37<W7 3 pA ,q c
-

1

Tare + Dry Soil, g (W ) p '7 9. 0 2 3 / O, olo 309.f> 3 # 4y.5/ 3 2 s . /, (., s oo '19
2

Ut Dry Soil, g (W =W 4 ) W6,6 6 MP.> l 275.95 Ple /,3 7 31i.24 J G 7.3 'l
d 2 c

Wt of Water, g (v=W -W ) M,23 32.49 33,3$ 4l.40 SL72- M. 6 '
3 2

Water Content, (w%=w/Wa) ' 9, f //Q l3.#/ /5', T / 7,7 36 ,

' Ed 'l . G' )).5 13 R 15~ . '1 J 'l , Q,

. Density Determination

. Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) rp o 3 95 $ O 3 9; c20 3 g 0038 603%p

Hold & Wet Soil, g (W ) 3'773 39 / Z- Qo3l yooq 3956' 3

f3W -W >) _/756 /S '? 'f ' 1743 Ii47 I '} I TWt Wet soil, g (W r
3

Volume of mold, cm (V) 1 L/ y 9 t/Q 9 (/ < , 9 9.y3

Wet Density,g/cm D =W/V / , <3 , /, </ i d, // p . O '} 8. o 33 ly

3

Dw/(1 4 ul/100) /s78 /-)h , f. 9 C l' $ g L1LDry Density, g/cm %

Dry Density, pef
(62.4 x g/cm ) | O(p . l } /l, I ff.f 4 /17 3 /07 33

. _ . -
. .. .

N _

"o'
_. _ _

__/ _ _
k.g _\

- h
____ _ _ _ __ __ _ _ _

Liquid Limit =29 fnc . _ __ __ _. _ _ g..

k __~ _ _)'1. .__\
.- --- - - P1nstic timit = [Z on. nn _ _ _ __

_), N -

s s-

s _ _ _ _ _
1 -

.y rog __ _/,
p Plastic Index =M,

_ _ __ _ _ _ _\ _ _ _ _

j _ rj _ _ _ _ _ _ _ \ __s _ ._. _ _._.

3,1,c,,,,, , cc
10 <1 _. __# _ _ _ _ _ _ _ __ _ _ _ _ g _ _ _

$ _ __ _. __ __ _ . _ . _ _ _ . _ _ _ _ _ _ .__ ._ _ . - .h ]_. _ _

10 0 - --- _ . - - _ - - - _ - -.-_ h i_
_ .=

8 10 12 14 16 18 20 22 24 26 28 ---

if %
Water Content ( "t ) e a

\ %.) i

Optimtun lioi s t ure =_Ud I cA

Maximum Dry Density = i , r, c pei Eng[|g[~aX

.



F

STANDnRD. PRGCTOR COMPACTION TES A ( Abitt u u .> o s
e n, ; c . , __,_ 3

L'
,

7' ; Client: Jtio Alco_m_ Mining Corp. Project No.: C01-06
i M - V "1 2Date:

Site 1.ocation: 1,ower Tnilings_ Cover System
-.

Soil' Description: 7-%J.' L E rot./> 5 .' L + Tested by: /M 1 < '
'

Sampic I,ocation: 6c>r<ou n . < >/ */O E' o s 4 e ' cl - '

' ' 05!5 ''* ) apg g o

Water Content Determination lj o 9 10 r; /no 3 / t) s/c D ),~^4
~

I 2 3 4 5 6

Trial Number.

Cup Humber .. - // /77 b) /O I/

Tarc Weight, g (W ) 32TO g3,31 33,y B 3 3. S t 3p M 3,2,1n
c

Tarc + Wet Soil, g (W ) 309,/ Ll 32%Db .519.o I 3YJ,37 % $f3 3 s' /. I 9
'

1

Tarc + Dry Soil, g (W ) J o 9. ((7 2 % 2le .389 7'} 3 o /, cl4 3/7,O'l 3 c/ 0,5 7
2

Wt Dry Soil, g (W =W -W ) J 7/, /f 7 g/,,L/,gj 306,M p /p M ') #Pl./Z 3 o7.1 5
a 2 c

Wt of Water, C (v=W -W ) c2t-/ b 7 )9 $D !/D,2.t-{ 40. y 9 q f,4 (r 1 D la T
1 2

Watcr Content, (u2=u/Wa) ~},| ||,y |3,1 IC,l ]?,/ 3. 5* ,

_

' E sf- G ,l ||,) |3 , I l 5, U I// A>

. Density Determination*

_

1 2 3 4 5 6
. Trial Number

Weight of Hold, g (W ) po 3 g( 903$ c2037, c203'K J7037'
p s

/
Hold + WeL Soil, g (W ) 3 % 62-- 3 4 (p 3 If O t/ 2- L/02. l 39/o(5 3

Wt Wet Soil, g (W =W -W ) /g / / )q 7 ( ' goog 19 'f 3 l$ 2 3
'

C
i y 3 p

' '! ' ]
3 (V) Q Ljt_f Q l|<j 0 ysVolume of mold, cm

Wet Density,g/cm D,=W /V j h 2. d.O Y c?.l1 g; . / D y. O '[3
o

3Dry Density, g/cm
Dw/(1 & wI/100) / , '] lf |,S3 ), $ 1 ) , % 7, l , '/ (,/

Dry Density, pcf
l b ,] l l 3, (o |D Tulf(62.6 x g/cm ) | o 9. 7) l l '-l . ~l i3

. - . . + _ _ _ . . . _ - .

-- --

_ _ , _

IlG - - Z :- - y -
- - -- -

:
_ _-. _ _ _I \ N _ __ _ _ _ _ _ _

1.i quid Limi t = PL f

11 2 --- -- -- z x x --- - - - --- - - plastic Limit = JLp

m

, y -

_ __ _____ ._._. . .. \ _ k _ _ _ _ _ _ _

h _ __ _ _
Plas t ic Index = f.s'j_

_ _ _ _ _ __4_\- 1 N
,'j 7iog _

Soil Clas s. = Ch <. fc
. _ __ __ __. _ _ _ _. - -~ ~x

N
10 4 , _ __ _ _ _ - --- _ - - - \- y -

M ._ _ ._ _ _ .__ _ __ _ _ _ _ _ .h_7 N _ _
i

| 10 0 - - -- -- --- A- -i l
'

__

8 10 12 14 16 18 20 22 24 26 28 ri .
-

Tr %
Uater Content (%) e a

t%ja

Optimum lioisture = _j] , 0 1 CA

Hax imum Dr y Dens ity - _1_t4 0 per Ear tlifax

|

. ,
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'

.

STANDARD PROCTOR COMPACTION TEST (ASTM D 698) |

|v./
,

Client: Ri o Algom Mining _Gorp_. Project No.: C01-06 |
_

Date: # 3 #~ ' ] 2. !

er Taili ITR k,,z_ ff f_he _c
'

N D ,' S N.ng_s Cover Sys temLL/Tec ted by:1 . , 4 0Site 1,ocation:
=-1 L

C 'W MSoil Description:
Sampie Location: Jf_q_8prfoo ct N 4e#I I60|INY (M) C R ,'<}, j L, o

[go 3 oo 3~A )
Water Content Determination go ,g g

_

i

1 2 3 4 5 6
Trial Number

Cup Number .
[ h / 27 9 | Y

Tarc Weight, g (W ) J3, 2 7 33,g D 32,9o 33.M 32. 9 (, 33,2 g
c

Tare 4 Wet Goil, g (W ) p 3,qq 336,5dhO,$l 377,77 37f,2 I E y. 3 4
i

Tare + Dry Soil, g (W ) ',o3,73 350, # g 3 21.c 3 331.7 S 324,00 345. zo
2

Wt Dry Soil, g (Wa=W -W ) J70 96 7/de.6,6 8fd.l 3 -2i~/. r/9 89/,07 3 Il 9'l
2 c

Wt of Water, g (w=W -W ) gc|,7 y J 6, / O 7 q,7 g 44,4f 5 /. 2 I /9. I W
1 2

Water Content, (w%=w/W ) ,I ||, | /J , $ If , '7 | ' J , lp /s. /
o

Density Determination

Trial Number 1 2 3 4 5 6

Weight of Mold, g (W ) J2O2./ O jo /V O J204 o jdVO JO t/Op

Hold 4 Wet Soil, 8 (W ) '6 'l l, ( k%'9 9 l/O.3[ '/0 21b N7'73

Wt Wet Soil, g (W =W -W ) J726 JS 64 )495 l 1 Tf 4 _L4 5 'l |
#

3 p

Volume of mold, cm (V) d)'/Y ') V 4 944 944 9443

Wet Density,g/cm D,-W/V /.T3 /,4 /r J,// ;?. // S,D 73

3Dry Density, g/cm

Dw/(1 4 u%/100) f bh /. 7 h fri[ fi fi 7b
_

Dry Density, pcf

:=-_. - . _ _ . .

_=jo y , g joj, g //g, y / B, (f jog. g
.(62.4 x g/cm')

- _ _ _
.

\_
=-

\
ilG - - -- - - - -\ -

,\--_
- - - - - - -- -

k Liquid Limi t Q(a
g _ _ _ _. _ _ _ _N

h 112 --
- - - -/ - - - NNk- Plastictimit = /53 f

N
s _ _. _ g _ _ ._ _ _ p _. _ _ _ _ _ _

x - - - - -

Plas tic Index = IO,2
- 10 0 - - -[ - - - --- - -h
$

- ~ ~ ~ ' ' ~-~ - -- - - ~'~ ~ ~ -

Soil Class . =CL\
- _ _ . _ - ._- - .__ _ _ - -

_

$ - ,/ . _ _ .__ _. _ _ ___._ __. _ _ _ __ .__. .__A_ _ .__.

10 0 - -- -- - --- --_- h d
= ==

8 30 12 14 16 18 20 22 24 26 28 Fy
rr ms

Unter Content ( 1. ) e s

__ _ | f] . O I CAOptimum Hoisture =

Maximum Dry Density = _ l]1 6 pcf Em thrax
_

t________._______________ _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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FRUM;hHit LISulb UF k4|lLrts lu: BILL i-LRDINAND SEP 9 1%4 11: 19A:1 MJJ P.23

'
| l' *

|

7"-Clicet: Eia_Alco.ctliinint_Csrs. Project No.: C01-06 . . . _

.8 8TSite 1.ocation: . Ib _EVink.hel _ Detc: / B - l 'J #f 1-

y '' Soil Description: . / 5 t. 9s'43 4 ,' ( / Tested by: ' [W b< _ L. ( ggy[<

f:'.q.3io Ect sfSample Locetion: . O l Y %> 'h_.MSf62' 4 (9 C1N (, H 'D

Water Content Determinatioo [ C_.____ -Af .g. .-
- .

-.__%,.
. .- g., (,"

"

1

-- -,__ _ ._

g 2 2 2 < 0 C'j3Q
~~

Trial Number 1 2 3 4' 5 6
_ / E L.

cup N wser _ f 1( t2 pf Q l4 |
--

Tare Weit,ht, . g (s ) 33 33 3a.r)q 33,39 30.69 3 3,91 D.lb y,.s /,, oc

Inre 4 uct soil, s (W ) 27 3,5 g A/. / /s .333.91 3</7,9fr 3Y221 34/,2 6 L m '~'3 p aq s e ..>
Tnre 4 Dry Soil, g (V ) 9fpO6'2 293.1'{ 30 M 7 316. 5 5 Elo 77 3?H.O L M '''"

2

Vt Dry Soil; a (W =V -W ) .22 6,lft 7(/. li RV.O d8 5.67 M70 90 '70/ 3 '/ -t '' S l 3 ''i 2 c '

1.

,.

Wt of Wate.r, g (inW -U ) / 3. 6 le_ / 7. 'l 2 #6. 3 7. 3l;53_. 3(,, 5 d [/ ,2 i./g 2

~~~ ^ ~ ~ '''~
7,/ 9, 7- T/ < l / 3, '2 %6 j$ L9unter content, (uz=v/v ) /, , oo

,. ja ,% 13 9 I5, %,

Den s i ty Deteruti.ttat. ion
- = - -_- __.-,v-

Trial Number' ) 2 3 4 5 0
_

Weight of Hold, g (W ) sot /7. pO {p g/g g7C (/2. _ f C(/2. ,2 o ' ' ?p

Hold 4 Wet Soil, g (W,) |3/c q q 73g q g '390'3 400s we0 '5 Mool
,

'

Soil, g (wpm - QQ[ | ; S- ( |$(.o | JG (, (, _ Q& ~,; \ 'O'sfut utc 3

Volume of mold, em' (V) ' j <(i[ 'g<[ 9/cf 9 '/ if' _ jc./c( _,]-/ t(C)
,

Wet Dens i t y,g/cra' D,f=W/V / ') 5 }, c6 'T I. k l I'89 2. ( '[ 1# 3'

3Dry Density, g/cs2
Du/(1 4 uI/100) ,1,lf f /.7 3 [G,0 /,9 ~] /ih3 I' b 5'

Dry Density, pcf
'

/f)' , O / D T ,0 f/7,3
:*n.r.~l l') ' I I@ '3(67.4 x g/cm ) J / /l ..,-.--..m._-J. ~ . _ . .. . . . . ...r_,--- --

-

, g. _ . . . - -_7~

n6 -- - - .._ ___.. _ . _. . _ . _- ._ - --

\ _L . .. . - __
L1 quid Linsi t :) o. o

v" - - - __ ._

._) Q'F s 1

,

j q 9 _ _ . . ._ - .J h _S _ . . ._
- ,_ p3,u ; %; ,g ,

, __ _._. _ _ _b LL ._ _ _

iog - _q __ _ _ __ _ . \ \._ _.__ _ _ _ Pl a s t i r ) n d e r e '7,,"L5 ..

q \. _\_ - ._ _ _

3,;,c,,,,. , g, L j

c
_ .- - .\ .\ {

,

D D
_ _ ._ -

. _4h__,V
{

iod _ '

s N
'

_ .. .g.- -.
;

io( _ . - _ . . _ _._ .. .d. _ . \. e L _ . _. .

'$ kD 12 LA Q.* tS LD '' l|f) M Rf. $- ~b h-
Vat $i(hitri.('kt)h b l #

' *' I
. .

JM_ _ I Of_:Q.
Ortieum Hoistore u

b a t r onr Dry Dcasily e ][y . _ g,t |
-

_. _,

bg mjgx
-.. ... .

,

-
_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



r
tkUhan.-wL LibcLt* urcnm lu,o w:m LL r.txo.NaNu xP s, li:rg4 11 : ies1 nets e,g4

C1ient: Ein_lklyg_m..]fipjg Cerv . ____ l'roject llo. : . CO. ) - 0 6

th. . . _
Datc: // - / ~4_- 9' 1

&)R_IWezm_JistdRrY)a>s.f.L.C.f1ested by: }M m 42 hl(Si(e Locetion:
RLSoil Description:

'k h Semp)e Loeation: _ 3 o r ec c._, jy ,. f. nio y ,.. ) ,)_{ , _'!

( c

'M[A 4 C/!I 6'
#

_Lb
Weter Content Deterniination6h~_. _ _

_ _ .

- - - -

._. ,of jgi _ p3g agc--_ . A.

Trial Ilumber 1 2 3 4 5 6

! ~~ !| Cup Number [O h
_

__

Tore Weight,.g (V) 3'3.75 33.t/D 3 2,,, pg 33 p} J439 3 3, g 7

Tare -t Wet Soil, e (%) 3)7,73 3 Y 2., I ? 375'/o .3 '/3 73 3YCWf 3s3.sC.

Inre + Dry Soi.1, g (%) ; p/,5ygg 336,63 303 ~2 ( # 0 ? ?P 336 40
__

f 2-W ) f2,'c4,76 dWM30Zl4 #/A 3 Y JONY $o'/._GWL Dry Seil; g (V W c ;
__

Wt of Water, g (v=%-%) J)3. I f 3 0. 4 ')_ 31,5'l e/#,7 % 115f/ 'l ) 7, y 6_
_

Water Conteit, (v1=v/W ) $,9 /0, 9 /3, / /$[ /7,3 6, 7, j
o .c-- .,

7 7 . =-- ,

,-
. . - - _

,

De.nsity Determinatiou
._,,

__ _ -- .. .,
.

Trial Netber~ 1 2 3 4 5 6

Height of D1d, g (W ) c2Oyo gayo S O YO 80(/0 c')o r/ Op

Hold + Vet Soil, g (%) 3 8 j (j 2,G 3 4 q q p pe 4618 '37/o9

h ut wet soil, g (Wfw -W ) / 7 7 (y / q// j ''/ 7J' /*j /7 jq;73
_

y -_ .,fVolume of scid, cd (V) 9// h(/4 o ,/ /[ C ty u if tf4 f -

Mct Dc o s i ty , g/cd Dr ,/V { ,9|f e')f) ( Q. ] 2 2. | 0 Q . 0 ilu ,

~--
i

t '
l

j Dry Dcosity, g/cai
Du/() i ul/100) /,7 3 /, g ( /, $ '_/ /,$'l l.1 L/

_

Dry Deosity, pe[

Y._ _

_ _ , _

] | h ',LN Q } ? '6_. %
_. . . _ . _

|0$
_.- _._'O )?_-_.

*
_

' . _ - - ... _. _ _ . . ,
- ._ .-|16 - --_ -

..y ,

kh Li qui d Lico a t : FJ ,s o I

C - _- ,Z _ __ J . , -

yn__ _.. ,@
,\"' \ . __

. _ _ __ p3 , 3

3, - I- - ___. _. . \ _ ._\_ _%.. . __

, - - Plas t ic J nde r _ , $n ?
IOS -- -_ .- -- -- .

,

a -- _.___ _. _.s, _A : -

g3g , j
,

3,_ _ _ _ _IO <a _ ._ _ . _ __ .,_ ,__._

o' - . - -. _ _ - ___ _ . , - ._.. ___ _, - k_h
'

7]--
i00 . . -_._ _._ ._ _ _ _ _ . h l_fh.- |

8 10 12 ]< 16 10 20 22 24 26 2B - i_~ e 5'

._

\
/51_ 7 Q ' ,'O t i mwr MoistuncP =

nu i m. o r, nnisity = ,_ g ___3,a
_ _ _ . .

1
g,, un >>x

- _ _ _ . _ _ . _

_ -____-____________m_____m_ -_



p ..

STANDARD PROCR)R COMPACTION TEST (ASHi D 698)
L g .;ji

Client: Ri_o Al s;om Mi ni ng_fgrp . Project No.: C01-06
//- / 9 - 9 7 ~Date:

2)Evan.PondO_rng.>4 S / t [-Tested by:Site Location: _Ib . ' kl X i e G'$USoi1 Description: fd c
Sampic Location: h RDCw D .' S #/O _ f_f , cf c/d # E * G ''-

-
'

I -f+y0 /}}te d ( NL) of;;Ca.
_

j g ( h. OWater Content Deteminationg ;1g gg 7g

Trial Number 1 2 3 4 5 6

Cup Humber /3 9 [ '2- b -? b

Tore Weight, . g (W ) 33,o C 33,q5 9 33 3c) 33gg 33,g<] 33, T [
c

Tare + Wet Soil, g (W ) 3 M')[ OT3 g1 04y,ql gyO.96 3 63,903s'3. 7G
1

Tare 4 Dry Soil, g (W ) 4? T f9 d ble.27 # G 2a/ 9 496''/$ .3e '/,24 33 p, $l '/ -

2

Wt Dry Soil, g (W =W -W ) g Q,.<(Q g 37,3,ypgQ_f O 2 (, L(, (, { q C, 93 g CG,() Ofi 2 e

Wt of Water, g (u=W[W ) 2b,1| 8Zb7 3 I . il 4rl. y 7 4ibO J l.0%
2

Water Content, (u2=u/W ) ] . "6 j), @ gtj |f,,I |1, , f ],0
a

'~

10.o 1 2 . d~ Iie . o ./6.O l $ . f)
Density Determination

Trial Number 1 2 3 4 5 6

Weight of Hold, g (W ) pay o ,ppyo pot [ O_ cpgqo g7oyop

liold 4 Wet Soil, g (W ) 3932, 3932,. yo to i Q O3 g 397(3
I

Wt Wet Soil, g (W =W -W ) //j'2. JS 42 ]Og1 _]j 9 g ) 9 '3 /o 3 p

Volume of mold, cm (V) 'G c/ y fyy GqQ 99y 9yQ3 O

/, o g g,gg d,f y g,j| g,g3Wet Density,g/cm D =WJV fo

3Dry Density, g/cm

"I/1%) /,73 /,7 9 /,'V6 1, '8 2- /, '7 3N/ ( ) 4

Dry Density, pcf

Vcm') loL o || 1, 9 } | 3,3_||3. t, jog,0
___

%24 ,
g,__

--

_.

_\ \ \ Liquid Limi t e,2fg
- _ _ __ / _ _

\
'

Plas t i c Limi t = /6.3--it? -- -- -- - - - - - \
t-

---- - - - - -

,,
_.- -_ _ _ _ -

N. .3,3 _ --- - - _ _,_.

|GQ - _ -

, - - _ _ _ _.- - - -
- - - -- ~~ ~ -

E U O*
. _ .

*

,$ -V FN 1 E V
~ - ~~ -

Soil Clas s . =O(-
10 <1 - - _ _ .__. __ ___ AQ- -

'

,$' _- __ _ _. _ . . _. _ . . _ _ __ _ _ .._ _\ __e q _ _

i00 _ . _ .
s.s .\ i__._ n

__ _

U 10 12 14 36 18 20 77 74 26 28 -3
vater contciit (t) 'T l'

_L/ 7, C I CNNOptsmum }ioisture =

Piavimum Dry Density = __pp Q pcf Ea r t hi~a x

.
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STARDARD PROCTOR COMPACTION TEST (ASTH D 6838)

Client: Rio Algom ? fining Corp. Project No.: C01-06
8- U- 13Site Location: 1h. 2 Eyap. Ibnd Date:

lested by: A X 4<_ u
I Soil Description:

Sample Locntion: di 43-ti - | G o rYo uJ u0 ,* f a {{
- Cktb- U e)' ' L

' a

Water Content Detemination g gg gg, ,go _,_ yg c _-

Trial Number 1 2 3 4 5 6

Cup Number l'2_ ff / 9 (( /3
.

Tare Weight, . g (W ) gy, 3f 33e9 33 //e> 32. Se na9 3.3.06 I
lc
'

Tarc 4 Wet Soil, g (W ) 31 % 3 (. 77220, p 6 04 d % 4C 3o[, So A qy,(f 6
1

Tare 4 Dry Soi1, g (W ) 30/,9 / 2tiq, 3 a eg, , [f ' ASSNi ata.07 .777. f ~t i2
' 1

Wt Dr7 Soil, g (W =W -M ) O STin U l b H) D3 46 ?[2/ 77 R 30 M d4 4. OI# - fi 2 c

fWt of Water, g (u=W -W ) J), 45 a3,03 D 3,tt3 3?.91 '2,7.'M #l.f 3
1 2

Water Content, (wI=w/W ) ],] [ () , J )3 1 p). 6 l /r 7 '$. (if'

a

,

?,. % i O.'b | L, % (% % ' t is , cg \

!DensiLy Determination

Trial Number 1 2 3 4 5 6
l

Weight of Hold, g (W ) gg73 y - h !~

p

Hold 4 Wet Soil, g (W ) 3[f.f4 3794 $q(g _ 3994 g[g3

Wt uet s o i l , g ( W,=W -W ) / G I,5 ) ~1 S ~l It Tl 19 Sl 19 %3 p

volume of mold, cau (V) h t[k
~

3 --

Wet Density,g/cm D,=W,/V li II 1i$ |i9 'd t 91 3,09 |3
-

\

3 c'Dry Density, g/cm 17 i g# -q , # I' . I 'q c' '
ul/100)Du/(l e

,q' -1Dry Density, pcf lb 'b I i 'd f! '.3y,/cm )
_ . _[ (67.4

;-2

. = . _ _ . _ . _ _ _ _ _ _ ___ __

I
- - - . -

1,- AH6 - - ---- - - - -- - - , - -

' \ ____ __ _ _ _.

Liquid Limi t = d, 7

a up --_ _ _ . _ _ _ s.tr. . h . _ _ _ . _. ___ _ _ ___. -. - - Lf f

. , ,
. - _ - _ _ _j{ _ _._ _._ _ \_s.' . h _\._ - __ __. ___. _ _ .__. ,

y

ion - __ _./ _ .__ ___ _ _ \ h _\ _ __ _. __ _ P1astic 1ndex e _ _J
s

!1. __h
-- _ _ _ _ _ -_. . . _ _ _ _ _ .y.___ ,

_ . _ _ _ _ ,1

M .__ q.h
-

10 4 . . _s

c _ _ __ __. _ _ , _ _ _ _ _ . __. _.. __ _ __ _._ ._1 ,_

lh[ - 10, - - - -
-___. _ _ _ _ _ _ _ _ _ _h h_ __

10 0 -

-5 5,E-17 14 ]6 18 20 77 24 26 28
-

u.u c t Content (t)
' , " N, '

'Jpy'__f.. : 1 IOpt imum Hoistute =

Ha>amum D ry De n s i t y e // Q , </ pcf [gg g|)pg

- - - - - - . - - _



_
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_

STANDAllD PROCTOR COMPACTION IESI (AS1H D 696)

Client: llio Almm Mininr _C_o_ry. Project No.: C01-06

Site Location: __Ih _2_Evap. Pond Date: f / -/ . 9 3
Tested by: 49' / < CA

Soil Description:

S tuopl e Location: 4 2 - : I ~ 2. [2c t" (o u.) %!i # I I

'

Water Content Determination . fgm fSo 2A

Trial Number 1 2 3 4 5 6 ,

N | |n- ff || f[Cup Humber

Tarc Weight, . g (W ) 3 3,5- D 33,/3 $1?7 31 04 J 2, 7 F 33.36
c

Tarc 4 Wet Soil, g (W ) DG ,;( NLf '(,, o l QS f,ST3(-/0,99 a(e), yy c0VlaiS'1

Tare 4 Dry Soil, g (W ) J 'ff.6K 1,91/,(3 23().dl ScElQ ;l]T,[a,230,3 1
2

WL Dry Soil, g (W =W -W ) y;)yf \ 'i(),1Q | 1(,, f t| ,]h ,f93 | % 5t] 470.J. r ti 2 e

Wt of Water, g (u=W -W ) 2) ,M 2Ih3h [H, M 4,% M MQ M2 31 2

Water Content, (uI=v/W ) [ {g, g g )q,p |]] , }'i,4 ) ) z. Oa
I

p,o | L{ , o (f o l'60 7oD
. Density Determination

Trial Number 1 2 3 4 5 6

Weight of Hold, g (U ) ga mq aO?A A0 31 dO3'l -

p

Hold 4 Wet Soil, g (W3) 'il SO NM L,: 03y 8f77 393|
jfpf icj3g2[ |%7dWt Wet Soil, g ( W,= W.,- w ) /fjff j6fgD/

p

Volutoe of mold, cm (V) y t/zj gi/t/ q y L/ }t[l| '11!!{3

Wet Density,g/cm D,,=W/V l . ''( h p,o7 j2 , Il p,o y 9.603

3Dry Density, g/cm -

I, / Yul/100) /, II bb /,1 T ),]$ /Du/(1 4

Dry Density, pcf

-.__ _

. _ . _ . _ _ _ _ _||l{, % )| L(, y )$ h,L )0 'f,'if
_

3g/cm ) ||| [
__

(67.4 x

. .- .-.. _ _ ~

M -

%
_ _ [ . '\ \.

--- -

Liquid Limi t = ['y h
,.

/ _ _ _ _ \ h.. ___ __ _._ _. - - -- P l a s t i c L i m i t = d., f_[ja up ;

10 0 - - --- - -- - --- Y - - - - P1astic 1ndn = _
_ ___. _ _ ._ __ _ _ ___. - \N ~ ~ - -

Soi1 Clnss '
\

kx
--*

10 4 . _ - _ _ . ___ __ _. _ _ _ . __ . _ _ . _y _ . _ _ _

A' - _ _ . . _ ._ _ _._ _ _ _ . ._ _ _ . . _ __. _ _ . _ _h. . _ . _ . _ _

10 0 - - - - - - . . _ . - _ -. _ . - - . -_
\ A-h- -

5f58 10 12 14 16 18 20 22 24 26 28
----

', iuater cont ent (t) =

_ _/M _ _ 2Optimum Hoasture Cu=

M.aximum D ry Density = // $ ~ t 'i pcf Ea r t h) a x

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ ________________ _ ___ _ _ _ _ ______ _ _- ___________________u
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STA1 WARD PROG 1UR Lutiimiluu Ar.d1 uwan te usos ,,

Client: Eio Algom Mininn Corp. Project No.: C01-06

Site Location: _1b . 21%p. Ibnd Date: 5-/7-93
Soil Description: Tested by: . M-X Y d k
Sample Location: Y ? -/ / - 2 fo r@ as 12 '5 W / (

Water Content Determination go p$ )g 9m qg-D

Trial Number 1 2 3 4 5 6

h 7 _3 % 8 [/Cup Humber

Tate ucight, . g (M ) 339% 3333 3303 3'3 37 3334 32. ~7 fic

Tarc + uct Soil, z (H ) Q54,7) y T,3%3D r.D j d b 183 blh 2 QS's b toz

Tore 4 Dry sol 1, e (M ) 23 4, 5 'I 091, og ;l70.22 .J.'c. 76 M3,34 03 t.*] 22

Wt Dry Soil, g (U =W -M ) goObed d/476 gp,|q / g 7',3 q d)D,53 k g. fy.d 2 c

ut of. unter, g (u=u -u2) 90)^2 3|.30 3a,q q 3),I] 3'73 J |6 Mx

Water Content, (uZ=u/Ws) /0,( | {. % ~ I 5. S IS' 9 I ~) 9 S '2-

, , /P & l 'L. L I L/ .'l I /r. 7 / $, V
Density DctcIninntion

Trial Number 1 2 3 4 5 6

Weight of Hold, g (W ) g o3 t Q0 c
p

Wet Soil, g (W ) gf$J'gg)y 6/9[1 t[() / O 3%[
~

Hold & 3

1 017/ |g 22Wt Wet S o i l , g ( W,=W -W) jpq j g (, g |q qq3

3 (V) ' (7 ([ q - - )Volume of mold, cm

Wet Density,g/cm D =W/V / , 9 $' /, q g f7,1 O gfG y ,o tt3
y

3Dry Density, g/cm

uI/100) /,/g3 /,7 7 /,S6 hTO /< 7 3Du/(1 4

Dry Density, pcf
g/cm ) jh 04 9 // O.4 j[f,t{ // 2, 3 /OS,D3(67.4 x

t_ . - _ _ -

[w \_ , b_-n6 - - - __

[-pk '_\ _\ Liquid Limi t = Jh
-.

g _ _._ __

.

= J[t5h' _ _ _ _ Plas t ic Litni tS H2 - - / _ i g_
x-

y_ _ _ ,
. _ _ _ _

,,
_ _ _ _ , c_

\ Plastic Index - iN10 0 - - - --- -- - -- - . 1

\__ _ ]E - /
_.___ _ _ .__ _._ __ _ _ >.

10 4 _ _ . _ _ . __ _ _. _ _ _ . _k __._ S h
' # l'

N K>, s

$ - -_ -_ _ _ ___ _ . _ __ _ __ __ ___h _._..__

._._.__m - , _ _ _ ._ . . _ __ __ _.h ,2d
_

l
!10 0 --_.__c. ,

___

8 10 12 14 16 18 20 ?? 24 76 28 9~ R
-~

u.,ter tonient (t) ' , " ' , '

_/ 1, 37 _7 Qu'j'Opt imum Hoisture =

Maximum D ry Density = / /S, z/ pcf pgg g gx |

l

1

1
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MANDARD PRLA7, 0R COH1'AG110N IL51 W 2 41 v u.so ,

Client: }li o Al com M i n i n g_Cao rp . Project No.: C01-06
5 - / 7 <? 3Date:

Site Location: _110, 2 Evap. Pond s(1+' 4 e ( ( ___Tested by:
Soil Description: .e /'

6 q_o. ; , ,g,-Sample Location: '? 3 - / I- u

Water Content Determination (() GD / g)<) f.9_() f
1 2 3 4 6

Trial Number
/ /0/ /O 5 !

Cup Number

Tarc Weight, . g (W ) f 3. d 3 Mc 7 3 '2.9[ h 2,37 3 5,D 9
2

c

Tarc + Wet Soil, C (W ) 30/M /- <0(e9,/f p5g,'2 4 5 2,39 b M7/e,e
2

Tace 4 Dry 501.1, C (M ) 77 t, . f> ! pt a , 0 p. tr ;n3:Y1 25 3,3 r
2

/ / /./ 'l 24 nrm M O."2 70# #Wt Dry Soil, g (W W -M ) ) d ?>,'i J 7/h ? h4 2 c

Wt of Water, g (v=W -V ) d4,/ S 9. G ' 8/r / 3 '4,/02 p;2.7 (
3 2

Water content, (wI=w/Wa) /0,/ / f , // / 3' I /6,/ ) D. ? 3

/D t /2 3 />? //.3 |9. ]
. . .

Density Determmation
- . - -

Trial Number 1 2 3 4 5 6

Weight of Hold, g (W ) c7f 3 4 y039 Go2 t 2JW/ [p

Hold + Wet Soil, g (W ) 3'76 0 % /G 393d 900 2-3

Wt Wet Soil, g (W =W -W ) ] // /~?~/l /I47 $3 ) _ , _ _ _y 3 p

3 (V) /( L / L] </ G '744 h7'i/Volume of mold, cm

uct Den s i ty , g/cm' D =W/V /,6/ /, g c7 , 0 / p. W
y

,

3Dry Density, g/cm
Dv/(1 + ul/100) /, ($c/ / ,[f f; /,7 % /,77
Dry Density, pcf

va . 4 x ucm') 102.s Jo't, % //t' . ( /It, 7
. - - - ~

-

_ _ _ _ . .-

_

n6 .-_ ___ __ , _-., _ __. _ -._ _
_

; .__ __ _ _._ _ _,2g-k \ _ _ . __ __ _

Liquid Limi t - ),]c_,J

y up - - __ b . ___.. - -- P1as t ic Limi t = [[g

3,
_ . _. _ _ w_._y _ . . . _ . . . _. _. _ . _

iog . _ _ _ _ _ _ ___ _. _ _..: A _ _ ___ _ Plastic 1nde x = ) h
_ _ _.. _ _ _ _ . __' gg) g

- __ _ _ __ . __
.

[$ ( f _ _ _ _ _ . .. _ . . ._ _ _ . . _ __L. . _ . .
h,. b 1m.

roo __ . _ ._ _ . . _ _ _ . _.

== :-
8 10 12 14 36 18 20 17 N 26 28 r._.

,~ ,~ V, ,uatcr C o n t. c n t (t) ,

Qdj_/y, IOptnmum lloisture =

}iaximum D:y Density = | ] 3, d pcf g gggy

- - _ _ _ - __ L



r
- - - - - - - - . - - _ - - - - _ _ _ _ . _ _ _ _

STANDARD FRDCTOR COMPACTION ILSI (ASItf D 698)

client: Rio A1 rom Mininf_Cory. Project No.: C01-06
9 2 7 TO __Date:

Site Location: _lb. 2 Dzgn. Pond _3) t k //'
Soil Description: CMY~ Tested by:

Sampic Location: rjz _ [] g g,ggg,y y \\

Water Content Determination (g' () // D' /[a O 7(o '2 [o C)

Trial Number 1 2 3 4 5 6

/ /f 9 b ICup Humber

Tarc Weight, . g (W ) %W 33.(O DM .33, q L 3 J,o 7 33,I O
c

Tate 4 Wet Soil, g (U ) 3 9 %,I( $0G, z q &l:4, f 0 ??,QS 040,qlo pM,7L|
1

f O . (Q Qf&D )]],1 ) Qq,7N QSSp3 b23 4, 37lTarc 4 Dry Soll, g (U )2

Wt Dr7 Soil, g (W W -M ) cN183 < 2( 5.30 /99.4C 8BI.// fG,/ 6 fo b,2.3
a 2 c

6V/Wt of Water, g (v=W -W ) c'' 7 .c 4 38Y Y cM7f M42 91,2 5
1 2

Water Contcut, (uI=u/Wa) / O, I /d.y /M y //p g / t<, 6 ~7, f
L_

_-

Ib ] (S '} ( 3 . *t
. . Q . C) Il' 9

Density Detcretnation
c. _

Trial Humber 1 2 3 4 5 6

@Weight of Hold, g (W ) gg39 -
p

Hold + Wet Soil, g (W ) 394,/ y 0 [ t, 2/03g 3 9 g3 y[C[CJ
3

Wt Wet Soil, g (W =W -W ) M322- 1977 19 { 1 /15 y lb ol
o 3 p

-
-

~
x

3 (V) '79'4/ /
volume of mold, cm

g ,o q e? , / 2 g,g7 g,gi/ !Wet Density,g/cm D =W/V /,j 2;3 g
o

3Dry Density, g/cm

Du/(1 4 ul/100) /,76 J'Tb }, k) I [] h /<b h
1

j
Day Density, pcf

| | S, tf Ill. | | 05. ( \(' 0 0,1- __|| {s , \_.
_

, __ .____(6 2 ''_ '_g/ca') ,/\
_ ._

.~ %y . - _ . _ _ . . _ ,

n6 -. - - - --h_g A \ . _ _ _ ._ __._ - _ . --- ____

; - . _ _ _ [ __ ___ .k._ _ ._ _ _ .._ _ _ . _ __ _ _

Liquid Limi t = 2][p
.

op . _ _ ' _ _ __ _ _ _ h h _.- -- -

Pl a s t i c Li mi t = {_1_b
"

_y A. . . . _. __ . . _ . _ _ _

} ion . __ . . _ ._ __ _ _ _ _ ) h ,. . _. _ ___ ._ Plastic Index = _ hh
s

- _7._ _ _ _ _ - %

,,

x ;

c
_ - - _ _ ._. - . __

x, - -- - ,
-

m a

10 4 - _ _ _._ _ _ _._ ___ _ _. m_ ___.h h _ . _ .s_y

c$ ---- - - -- _ _ - . - -__ ._ - $ -. . - - - . - . .
h,. _' % - -

ioo . _ _ . _ _ _ _ . _ _ _ _ _ . . ____ _ _ _ . . _ _..U \u
- = . _ _

8 10 12 14 16 18 20 17 74 76 28
-

r,-- _
,

._ |

' . ' l' fVater Cont c ait ( 1. )
{d# I

f ,] 7 jOptsmum Monstnic =

ita*1 mum Dry Density = ] g .3 pc{ [y y [ h[^8 7

|



. _ _ . . . _ . _ . . . . . . . . .

!
| inAlwARD htut,2 uit unu m a -.i awa *" - -

._ .-

Client: Fio A1.f om Hi ni..un_Cory Project No.: C01-06

Dd Date: f- 2_ I - - 9 J _
Site Location: ,_ILL,_,_2_EVEL
Soil Description: $'4- ~ , Tested by: ___it f * *

#/ I b., 7~
Sample Location: (3-I/- b

'

Water Content Determination 3cp fb d 73 0 '26 D 3O

Tri al lhunber 1 2 3 4 5 6

/3 || @ _? 7 L(cup number

f' larc Weight, .g (W ) 3 3,D6 3 d,TO b , 'L' 310$ .73,37 3'3.fO
c

Taic 4 Wet Soil, g (M ) Q L|,(/) $^ZL.S.5 0 Q3,W( ,;]Gb90 0.ff>,') 1
1 U

Tare 4 Dry Soi_l, g (V ) MESI JCd'~l l @/J /L | % .r l py377
2 .,

w
WL Dry Soil, g (Wa=M -M ) 3/7.19 P 66,p f pi.j3. / 43,W q pt>7,72

2 c

WL of Watcr, g (u-W,-y,) } L|,3 7 3q ,y, 33,lf gy l} j$ zj cf
'

'/Wat er Content, (uZ=m/Ma) j o, % jg,q y q j},q 4
U / /. fl L( |l(,4 / b,L(- (cl y --

,
,

Density Detertaination
-

- -- _ . -

Trini llumber 1 2 3 4 5 6

Weirbt of Hold, g (W,) |fvLc} } [
U

Hold 4 Wet Soil, g (W ) ,3(/67 q%G gg g 3pg/

3

Soil , g (W,=W -W{ gqg go39 / [ g pqWt Wet 3

]- - - - -

3 (V) '</ t[ c{
- . _ -Volume of mold, cm

d'Wet Density,g/cm D,=W,/V g , c (f g/ , I <f fj pg- p,g 73

83Dry Density, g/cm
/f '[b /, h I /, Tl f,} 7 [

__uI/100)Du/(1 +

Dry Density, pcf
g/cm ) / //h ,[ // jZ,q )() g ,D367.4 y

. - . _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _ .

-- - . . - . . . . _ , . _ . _ _ _
, _ . _ . _ _ _ _ ,

c'T? - - _,, '_
y\

_ g_ . A _ __ ___ _ __ . _. _ _. _ _.

.,
- - f N 'N. _ _ _ ._ __ _ _ _ _ __ _ __ .__.

iquid Limi t - dig {()N N Ll' T '

' ' gg g-w7 - -- - - - - plasti <t,mi,~Z 7- g" s
- --- y..4 _ . . _. ._ ._ __ _

, . . .
>.

-- - - _. ._ . . _ . A. __ .' . k ._ __. __.
P1astiC}ndex

. - - _ _ _ _ _ _ pf
,

'N Soil cins s . .[[Q,x
.

x so

m, - - - __ _ _ .
, . . _ - _

,
N

o -- _. __ . _ _ . . _ __ _. _ . . _ _ _ _ _. ___ _ __ _
s, _ __

ttr*, -- - _ . . _ _ . _ _ _ _ . _ _ . _ _ _ , . _ _ . _ \ ',1, _

8 10 17 14 36 IB 20 ?> 74 26 78 25 $let
TT V.

var ci c oo t c ,,, (,) Is'
Optimum Monsture /0 'l 2

A~
. ptf Inithinxha z a ruum Dry Density

- m __ _ _ ___

..

-- _ - . - _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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STANDh1LD l'lLUG1 Ud t Utts as sus, a L.a s uw 2 a u usus

Client: llio Algom Mining Corp. Project No.: C01-06

Eite Location: -_Ib. 2 Evap Pond Date: 6- 2 / - Q 7
Soil Description: <T ,' C T- Iested by: 144/~ <- @p

Saxopl e Location: cj 3 - t ( - 7 d _Ii P.' 1- \
'

|
'.

Water Content Determination 2_ $ 7[ /7$ /7.f M M f

Trial Number 1 2 3 4 5 6

Cup Number ] 7- /L [ /V /[ ,

Irare ucight,.g (u ) 33. 3 y ir5, 3(, DJ31 3 3. 3 , 30.LaR 33.IDc

Tare + Wet soil, c (M ) $/7,11 7/662 S ol,#} 34 f,2T 49423 3/,579/
1

,.Q tf r,Jf'iTarc 4 Dry SOL 1, g (V ) DRI.'f3 '}p '5)6 2]],3a f)'}],4 ( Q $'4 ]1>2

Wt Dry Soil, g (W =V -M ) 95'559 M,@ vam'?? N'/oS m (o 9/325d 2 c

llS&i

WL oE Water, g (u=M -M ) 9(o fu 50,5 ~) 3t4,3 @ 4'3, B 4 H/301 2

Water Content, (v%=u/W ) /8, ( /d . [ /y,y //r , [f, / #6 1 h 2-a,

|Da z t 2. 7 I s-{ > lb 2 )[, p

Density Determinatico
~~~

Trial Number 1 2 3 4 5 6

}Weight of Mold, g (W ) c) D 3 '] - - ~ _
p

Hold 4 Wet Soil, g (W ) M7] Igo g Lg(, 39$8' 3935'3

|o g } jef (j q j g c'Wt Wet Soi1, g (W =W -W ) {{ 2 'd /g{fp
,

fy 3 p
,

V o l urJC Of mO]d, CD (Y) #f/J
'~

Wet Density,g/cm3 D =MA ],4f 8. I( g , | 7_ j,Oh ,J, o /
y

3Dry Density, g/cm

v2/100) /,7 ) /i @ $ /,T T /' l l /,[- 7Dv/(J 4

Dry Density, pcf ,

I! 'N // /, 3 )/'j, Q / / 9, L/' [[3((>7.6 x g/cm ) /
f

_. _ _ .._ ..._ _ _
J

_ --
.

H6 -- - g- \ -{- L. - -- - -- -- - -

--

y y

__. __ __ _ __ _ _
Liquid Limi t = M, j)f)\

, , , ,

-
_.__ _ _._ _._ _._

\ . \

q . _ -

I __ \ _ __ -- 1-las tic Litni t = I l b kr
s _. ,L _ _._ __ _ _ _ . __ w . y %__ _ g

''

ion - _ q_ - _ _ _ . _ _ .. ; ._ h - _ _ _ . - __--
Plastic index r

'-- ~ ' '--~' - - - ~ Y T'~~
- ~ '~ Soil Class . {h

'

=

. _W. - . . - - -

ion _. - -_ _ _ -_ - - - _ _ _ .. _._ %.

R -- _ _ _ - _ -..- -__ -. :+ - . . . & \__ :

1 -- \, L-'10 0 - '-u- - -
_

f. M ,.8 10 12 14 16 18 20 72 24 26 28

Vater Content (1) gj ,
9> 2Up t 2 uum Hois' arc =

Hawamum D ry Dc.nsity = l&M pcf
i

!

I



,
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STARDAllD l' ROC 10H Lunraa luzs A L.o uw a n u um
|

Rio A1 0m Mining _C.prp. Project No.: C01-06
2Cliemt:

Date: 7 oJ - |Sit.c Location: _lb 2EV4L y d bX/C// j
SoiJ Description: b il't , Tested by:

sample Location: i K - I\ ' T bY //
,

i-

Water Contert Determination O 58 /O d / 5'd 2<O 0 |
_ . . . - .

Trini Number 1 2 3 4 5 6

{h IfO '

Cup Number

Tarc Weight, . g (U ) M. [ MD M NMI M'' N
c

Tare + Wet Soil, g (W ) J) ?9, ?.3 333.'ll ') /o 3,lo 8 070,[0 n) 25,34
i1

Tare + Dry Soil, g (M ) [)LM ,/od 2M() Ilf ? 3ff,2C ')3lo il/ 76,2.W !2

WL Dry Soil, g (W =W -M ) dI4 * I( 2fl, 'P} Noo ?$ JkO3 9.- <. i le Y/ '' #
i 2 c <

Ut af Water, c (st=W -W ) c}R .fr i S d 'S JhV/D '>' 9 1- h!< 3 01 2 ,.

0 Y --

'

- . .?_
'

,
|, , 6 / ?-5 i c.;- 5 |7 3 l'! * !

Density Deterninntion -

_ _ _ _ _ _ _

Trini Number 1 7 3 4 5 6
_

-
~ 9Weight of Mold, g (W ) C g37p

Hold 4 Wet Soil, g (W ) J K/[ '7,9 0 tf 3))) 40 Il _3

Wt Wet Soil, g (W,=W -W ) [8@ /$l, f [3<{ 19 723 7
__

Vol ume of mold, cm (V) i' ~-3
_

Wet Density,g/cm D,=W,fV /,q'l /, @ T d,0 5 [ O ')3

3Dry Density, g/cm

Du/(l 4 ul/100) [, d 4 //l [r /f ~7 ),7 i
_

Dry Density, pcf |
( f> 7 4 2 g/cm ) )9),T [[/, ] //p

i

3

. - _ . - -

_ _ _ _ _/pp , 2,_ . . _ _ _ _ . - ____ _ |
_

\ x
n6 _ _ - _ _s ,_ _ _ _ __ __ _ __

- _

Liquid Limi t = h',ff')
,, _ __ _ __ ( s

"J JX, '

Ns '

fj HP -- - f - g r N Plastic Lama t - ~~s .

/ N A h__ _ _..e
s

_

b _ ._ )k[c N, \ Plastic Inde x = ,gS ion ._
h

_
/ _ __ _ __ 'N . .

-- -

sM1 % . - / 'i
- r-d _: |ion _ _ _ _ _ _ _ _ _ _s._. s 7

k - _ f __ _ __ _

1_.
'_x. _ _

_. _ _m s
,00 _ ____

8 10 17 14 16 18 20 ?? ?< 76 28 E . 3=.- (

uater Cont e nt (t) ' . ' Y
= f// L_ 2 Qr'j' |

Optimum Ho2sture
Ma>amum Dry Density = 1/ 3 . S' prf Em 1]g gx

|
|

1

- --__- _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



T'' 1

UTANDAMD l'huGiud Gum us 110u u.a w.. w u m,

|
1

Client: Rio A1 nom Mining Corp. Project lio. : C01-06 |

._5 ,0$ 4/7 |

5itc Locntion: Ibm _2_.Eyan. Ibnd Datc:

Soil Description: bilf Tested by: [4ddl f

Semple Location: 1d -l l- 9 ['','I ~I<

\
'

un ter Content Detexmination ]S: J 25 4lb' '2_l-S~ 27.5

Trial Number 1 2 3 4 5 6

Cup Number /6 J /} $ {
-

Tare weight,.g (u ) 33,ID $ 3,o </ 33/$6 33, D]' 33,I7 $347 :

c

Tare + Wet Soil, g (W ) 'bpl, g[ gy,$7 9 [$3% 3 p,Gg 2 %2[ 3M36
3

Tare 4 Dry Soil, g (W ) 527|i { I ,)R1,9 ;) ci7,00 [)SJilib RG7,71 20 0'/ SC
2

6.74 ),5i o'd %7 C 262 1#Wt Dry Soil, g (W =W -W ) r2 4'F,4 c26,</7 80 3,167i 2 c

WL oE Unter, g (u=W,-W ) [ Q(c '] ;)o,q 6 cQf,.(y li 3 5, 2.'{ 2(.p,3 Q )2,0 |
2

Y<Watcr Content, (u2=v/H ) ],9 ], @ - |p,[ | L|, { |f, ;7_a
- . - . _ .

Density Determinatico
~

iiini Number 1 2 3 4 5 6

-
_ )Weight of Hold, g (W ) f74 37p

1101d 4 Wet Soil, g (W ) 3c32's ]qp ggQ e/pg[ 3 g()g
3,

Wt Wet Soil , g (W,=W -WQ / gg e-{ /jpg gj3 g // /Q603 f

}__

3 (V) he'/'[ ~ ~ ~ ~ ~~ -

volume o f inol d , cm

f JV f ,g q R ,0 3 (2. / '7 g,//( 8,O73 WWet De n si t y , g/cm D

3Dry Density, g/cm

uz/ loo) /< 75 /, f 6 ),14 l , V6' /,7.7ou/(1 4
_.

Dry Density, pcf
g/cm ) /ff,7_ ][$,L[ /g/, / // },3 ///.73(67.4 x ,

- = = - _- _. -.
-~-

_

,

T. _ _ ._ _ _ k \
-

!
__ _ __ h \ ___ _ _._. __

Liquid Limi t = dh()

d -- _ %. h 21- ~ ~ ~ --
-- Plas tic Limi t = } li

\
s

_ ___ _ h ___

_M) _. _ _ _ . . _ _
Plas tic Index = ;y

h.
M .-_ _ _ _ __ _ _ _ -_ _

g
3

_ _ _ _ gg _ s,1,c,,,

4 _ _ _ ___. __ . _ _ .s _2 .__
-- -

y
,

$ -. _ _ _ , _ __ _. _I__
_ __. _ _ _ . ._ . h __h_ .1 --

o4 N 'N
m - - _ . -- _-.

| _ . _ _ ---- __ .. .v a.-h-_

: =--

8 10 12 14 16 18 20 7? 74 26 28 _rjy,
,- s

Vateg Cont esit (1) g (._ s

l l- | __7 A- uUpt i amm liai s t ur e =

it:g>2nnun D ry Density = /d./ 1 ptf Enitlifax

- _ _ _ _ ________ _ _ __



r

STANDARD PRDCTOR COMPACTION TEST (ASiti D 698)
.,

Client: Rio Alf,om Mining Corp . Project No.: C03-06
d'26 ?}Datc:

Si t.e Locn tion: _Jb. 2 INap_dnd
' Soi1 Description: 'l c ' Tested by: 8 4 '' ''' " ' ('

,

"'''~'O | 'c ' ' ' ' '

Sample LocnLion:

Wa ter Content Determinat. ion O # ypr9 /fC '24*> D

Trial Number 1 2 3 4 5 6

|0k , sy yt $1 , ;, g
Cup Humber ,3, _

3 , 77 7 E d,96
Tare Weight, . g (W ) g g) y,v t Mp %.3 1

c

Tare 4 Wet Soil, g (W )
_
pgl.155 .2/01,67 .') 76,6C OS4,t2 Ab /,vl n'~ 0,2 (

3

? {,3tl8 a4cGO a5I.5y w 33 mo45 w i. t/Tare 4 Dry Soil, g (M )
-|-

2

8Ib-Wt Dry Soil, n (W =W 'W ) ') w ') , % y .4 0 219 0 tbl 1%.9a 2 c

Wt of Water, g (w=W ~W ) g .d ')0 57 26 ol' ') L .0'l be.lb Ne NO
2 2

Water Content, (vL=u/W ) q_, t.f 1.b lIh Ih.k 16 k h< ka

,

@ < L|, || L( 0, L( /G . Lt / 7, 4

Density Deteminatiop

Trial N Aber 1 2 3 4 5 6

Weight of Hold, g (U ) gog 7
~

u- - 9 ,

p

liold 4 Wet Soil, g (W ) 3'l OO fg3[ J K ') qgY L/ d j 'l
3

Wt Wet S o i l , g (W,=W - W) y{ gy pg, g ogg ( Q%3

3 (V) (f/f -

. _ . .. . _ - - -= yVolume of mold, cm

Wet Density,g/cm D =W/V g,1 j \ ,(10 gg 9 ,13 2,o C13 lu

3Dry Density, g/cm g .g'2-

ul/100) ) Vk )Gtk QU |,dDu/(1 4

Dry Density, pcf
g/cm ) |Q( ID N $13,V } } } ,0 g Q 433(67 4 y

-
-.- - , ,,

_

/
'

H6 ..._ _ _

$
.

~\
__ __ __ _.

Liquid Limi t = )L| )')'

\ {~

k -

--

Plas tic timi t = ilh
'

. n2 ----
' /.

- ix x
- -

, , ,- -+

ion _ . _ ft _ __ _ _ . . __ ___ __k __(' , _ __ _ _ _ Pl a s t i c I n d e x = _,,pg%

E
' N \

'

$ (/,,
- _._ _._ __._ . S10 4

'

\x>-
_ _ . _. _ __ ___ _ __ _ _ - - - . _ 1, 44 _. _

:oo . _ - _ , _ _ _ _ .. _ _ _ _ . _ _ h, __ N
- ~ =.

8 1) 12 14 16 18 20 ?? ?o 26 78 rn
--~~

uater Content (t) 'f l'

h$Md IOp t t erum 110isturc =

itasimum Dry Density - D .9 pcf Ilar lhf ax
.

-. - -+v
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STANDAHD l'EOC10ll Cul11'At;r10R 11a1 Uditt u ts. sos ,t

CJicnt: Rio Algom Mining _Cor_p. Project No.: C01-06
D' ~ N ' C7 .>_ )Date-Site Locntion: _lb.._2_EVi1R, Pond

Soil Description: .S 'Cd- Tested by,il g:
'

b'VSampl e Location: _3_R - | | - l '2--

j g~c .p p 7.s-f)Wate r Content Detemine ion (2) s3
7

1 2 3 4 5 6
Trial Number

[ /4 | k M 1
Cup Number

Tarc Weight, . g (W ) 33,36 M. W 33,M- 31*Pf 3136 M. 3 [
c

Tare 4 Wet Soil, g (W ) 070.24 f/ 92. S $ af6sl J51,41 0 94 A 2Yl.6 V
3

2I [IT ;d %5 ') )ps,3 6- J27!91 %l6G Q ?A . O hTore + Dry Soil, g (V ) #2

ut Dry Soil, g (Mg-W -M ) ;)33,g 7 b] 3 |, l'f j Qj. (q f9%,3\ B )W,2C j'6% .ls S
2 e

wt of Water, g (v=W -W ) 03,0G 88.tr2 075 I .3 0,'00 37,0( 17. G /
2 2

vnter content, (vI u/w ) M UM 19,| /5 q |7, O yg
o

. .
Zh & / L.? l.53 5 l 2.f (fe?

Densi ty Determiliation

Trial Number 1 7 3 4 5 6

Weight of Hold, g (W,,) @O39 - -

%

liold + Wet Soil, g (W ) 3QOO T/ 30 tj ()L[[ fd/b 397$3

f p) p [p { f[[{ ( d cO L fp'/ |9 QOWt Wet Soil, g (W =W W
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