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1. , TABLE D-1. - Lucky Mc Radon Flux Test Results and Gamma Readings on Cornpleted Radon Barri

I RnFlux |Gamma I I RnFIwc IGamma I I RnFlux |Gamma

4/12105

RnFlux
("Cim2-sec)

Gamma
uR/hr.SIte# I fnCUm2-xse) luRhr- Site * (nCCVm2-sec) uRlhr. ISlte # (pClm2-sec) uRFhr. Site S

I
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
28
27
28
29

\IJ 30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P-)

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

1.3
<0.5
<0.5

0.9
<0.5
<0.5
<0.5
<0.5
<0.5
< 0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.7
<0.5
<0.5

1.4
<0.5
<0.5
<0.5
<0.5
<0.5

of ariber
off banrier
0.7
0.6

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.6
0.8

<0.5
1.2
0.7

6
5
7
10
11
5.5
7
6
11
9.5
6
6.5
11.5
6
5
5.5
10
9.5
10
9.5
11.5
6
9
12
5.5
9.5
10.5
9
10
10
10.5
13
7
5.5
6.5
9
10.5

11
12
11
9.5
6.5
6
5
7
10
10.5
11
9
10.5
6.5
5.5
5
11
5.5
13.5
9.5
12

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

off barrier
1
rot sampled

<0.5
0.6
0.7

<0.5
<0.5
<0.5
<0.5
< 0.5
<0.5
<0.5
< 0.5
<0.5

0.7
<0.5

2.7
not sampled

< 0.5
< 0.5
<0.5
< 0.5
< 0.5

0.8
4.4

< 0.5
<0.5
<0.5
< 0.5
<0.5
<0.5
< 0.5

0.9
1.3
1.1
1.5

<0.5
1.7

<0.5
<0.5
<0.5
<0.5
< 0.5

0.5
<0.5
<0.5
<0.5
<0.5

5
0.6

<0.5
0.9

<0.5
1.5
0.8

< 0.5
0.5
1.1
3.2

15.5
8
10
5.5
9.5
8
8
8.5
9
10.5
10
9.5
7
8
25
8
10
6
9
10.5
11.5
9
10
11.5
20
10
8.5
14
10.5
10
9.5
10
11
13
14
11
9
15
11
9
15
10
10
10.5
11
10
10
14
25
7.5
22
9.5
10.5
18.5
18
13
11
12
9

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

* 0.5
0.9
1

< 0.5
0.9

< 0.5
< 0.5
< 0.5

0.5
< 0.5
< 0.5
< 0.5

1.1
< 0.5
< 0.5

10.8
< 0.5

8.6
< 0.5
< 0.5

1.7
6.6
0.9
0.5
0.8

* 0.5
* 0.5

5.4
* 0.5
* 0.5
* 0.5
* 0.5
< 0.5

0.5
* 0.5

0.8
* 0.5

1.2
3.8
0.5

* 0.5
< 0.5

1.3
1.5

* 0.5
* 0.5

0.5
0.5

< 0.5
0.5

< 0.5

9.5
10
9.5
9.5
9
12
9
9
9
11
12
14
29
17
18
11
13
33
13
10
11
12
11
9
21
12
13
14
9.5
13
9.5
11
11.5
21
8
12
11
12
13
8
8
8
12
11
10
9
8
10
8
8
10

9

8

181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239

not sampled
not sampled
not sampled

* 0.5
not sampled
0.9
rnt sampled

* 0.5
not sampled
not sampled
0.5
not sampled
0.5
off barrier
0.6
off barrier
not sampled
not sampled
off barrier
not sampled
0.5
not sampled
0.5
evap. pond
evap. pond
evap. pond
not sampled
0.5
0.5
nod sampled

* 0.5
evap. pond
evap. pond
evap. pond
evap. pond
evap. pond
not sampled

< 0.5
not sampled
0.5
not sampled

* 0.5
not sampled

* 0.5
evap. pond
evap. pond
not sampled
not sampled

< 0.5
not sampled
not sampled
not sampled

* 0.5
rnot sampled

* 0.5
* 0.5

not sampled
not sampled
0.5

dam outslope
dam outslope
dam outslope
darn outsilpe
darn outslope
dam outslope

< 0.5
not sampled

< 0.5

AVG. Rn FLUX = 0.8 pCi/m2-sec.
AVG. GAMMA = 10 uRlhr.
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ENERLG- LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: PO. BOX 3258 * CASPER, WY 82602
E-mail: energy trib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

is-Casper .Gfl1efte -Rapid City-

November 13, 1998

Mr. Tom Hardgrove
Pathfinder Mines - Lucky McMine
PO Box 730
Mills, WY 82644

Subject: Large Area Activated Charcoal Canister (LAACC) Report

Dear Tom:

Enclosed you will find 1998 LAACC information that should be acceptable by U.S. Nuclear Regulatory
Commission's (USNRC) technical personnel. Energy Laboratories, Inc.-Casper (ELI) is directly
certified by the U.S. Environmental Protection Agency (EPA) Region VIII under the Safe Drinking
Water Act. Certification includes regulated bacteriological, inorganic, volatile organic, synthetic
organic, and radiochemical parameters. A rigorous Quality Assurance/Quality Control program is
maintained which meets or exceeds the requirements of the EPA and the USNRC. In addition, ELI is a
listed laboratory under the Radon Proficiency Program (RMP).

Our LAACC data has been accepted by Milt Lammering of the Denver EPA office, USNRC, and the
States of Utah and Texas.

If additional information is required by you or other agencies please advise.

Sincerely,

Sheryl Garling
Radiation Safety Officer and Project Manager

SAG:sag

Enclosures

Itf NOV 24 19984
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Biltlngs .Casper.Giletle ' Rapid Miy

ENERiY-f LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER. WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energy~trib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

SAMPLE NARRATIVE

Date:
Client:
Location:
Laboratory Method:
Method Name:
Sample Numbers:
Prepared By:

November 13, 1998
Pathfinder Mines Corporation
Lucky McMine
EPA Method 115
Large Area Activated Charcoal Canister (LAACC) Radon Flux Measurement
98-59770 through 98-59791
Sheryl A. Garling

On September 24, 1998, Pathfinder Mines Corporation's employees placed 17-LAACC units at their
Lucky McMine site. No field duplicates or area background units were deployed. Pathfinder
established the survey grid with all points identified in the field.. The units were removed September
25, 1998, after 24 hours of exposure.

The following field conditions were reported:
* There was no precipitation within the previous 24 hours prior to September 24, 1998,
* Clear and breezy weather conditions were observed on Thursday, September 24 1998,
* Minimum temperature observed was 49 F,
* There was no precipitation during the measurement period.

PMC employees transported the radon flux charcoal canisters back to the laboratory.

ELI has performed several charcoal can leak test analyses and charcoal loss on the charcoal cans. This
data concludes the laboratory procedure that ELI follows for Method 115 provides the desired
analytical results without compromising the data, i.e. through radon loss through the cans or seal,
excessive charcoal loss during transfer, and gamma counting procedures.

The following is the procedure performed by ELI for the LAACC measurement following Method 115.

Each can was sealed with a minimum of two wraps of elastic electrical tape. ELI has previously
performed leak tests on this system and the charcoal measurement was not compromised using this
method of sealing.

The radon flux charcoal transfer/counting canisters were transported back to the laboratory for
counting.

The LAACCs are constructed to the specifications as identified in document EPA 520/5-85-029, Radon
Flux Measurements On Gardinier And Royster Phosphogypsum Piles Near Tampa and Mulberry,
Florida. The collector gap between charcoal and surface of tailings is between 'A " to i'".

COMPLETE ANALYTICAL SERVICES



Pathfinder Mines Corporation
November 13, 1998
Page 2 of 3

Standard laboratory practices were followed when counting the charcoal canisters:

* Counting efficiencies are recorded for the various standards, laboratory blanks, and equipment
operation,

* Section 4.0 E of Method 115 states that the precision, accuracy, and completeness shall be
within 10%, ±10%, and 85%, respectively, for samples measuring greater than 1.0 pCi/rn2 sec.

* Calculations for precision and accuracy follow, with actual calculations included on page 3.

Calculation 1
Accuracy Calculation for Standards as identified by the USNRC:

Measured - Actual
Actual

Calculation 2
Precision Calculation as identified by the USNRC:

Known as Percent difference:

Duplicate Count #1 - Duplicate Count #2
Average (Duplicate #1, Duplicate #2)

Calculation 3
Data Counting error 2-sigma as defined by USEPA Standard Operating Procedure for Radon-222

Measurement Using Charcoal Canisters EPA 520/5-87-005is calculated as follows:

@ 95% confidence,
Expressed in decimal percent, or multiply by 100 for %

2 x square root (Gross Counts + Background Counts)
Gross Counts - Background Counts

Prepared By: _ __ _ _ Date: /b/3 -SC

Sag\R~reports\clients98\pathifmder\gas hiI IsUaacc~Iaaccna rative 1998.doc



raO
Pathfinder Mines Corporation - Gas Hills Lucky McMine
November 13, 1998
Page 3 of 3

Supplement to Large Area Activated Charcoal Canisters 1998 Report
Quality Assurance Calculations

Calculation 1 - Standard Accuracy
Description Data

Equipment Efficiency - cpm/dpm 0.00668
dpm/pCi 2.22
Count Time - minutes 5
Background - gross counts 102
Background - cpm 20.4
Standard 1 - pCi/can, actual 18210
Standard 2 - pCi/can, actual 36420
Standard 1 - average gross counts, measured 1404
Standard 2 - average gross counts, measured 2714
Standard 1 - average gross cpm, measured 280.8
Standard 2 - average gross cpm, measured 542.8
Standard 1 - average net cpm, measured 260.4
Standard 2 - average net cpm, measured 522.4
Standard 1 - average pCi/can, measured 17559
Standard 2 - average pCi/can, measured 35227
Standard 1 - (Measure-Actual)/Actual, % -3.57
Standard 2 - (Measured-Actual)/Actual, % -3.28

Calculation 2 - Precision
Count Duplicate (Dupl-Dup2)/

Description Gross Counts I Gross Counts Avg(Dupl &Dup2)
Duplicate 1 - 59778 - <0.51<0.5 pCi/m2s 170 162 4.82
Duplicate 2 - 59780 - 0.87/0.87 pCi/m2s 303 299 1.33

Average - % Difference 3.07

Calculation 3 - Data Counting Error
Data Precision Data Precision, %

Background gross counts 121
Count Time - minute 5
64520 Data 4.66 pCi/m2sec, gross counts 1339 6.27
gross counts + background 1460
gross counts - background 1218

sag\r~reports\clients98\pathfinder~gashills'Jaaccs\narradivcqa.xis



Billinigs *Casper*Glillette * Rapid City

ENERG-i LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energy(9trib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Method: Pathfinder's employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61

(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

98- 59770 25 25 LMRF-1 8:39 8:44 <0.5
98- 59771 16 10 LMRF-2 8:41 8:46 <0.5

98- 59772 2 2 LMRF-3 8:44 8:47 < 0.5

98- 59773 24 26 LMRF-5 8:46 8:48 <0.5
98- 59774 7 7 LMRF-6 8:48 8:50 < 0.5
98- 59775 23 23 LMRF-7 8:50 8:51 <0.5
98- 59776 1 1 LMRF-8 8:52 8:53 <0.5
98- 59777 18 .18 LMRF-I1 8:54 8:55 1.3

98- 59778 20 20 LMRF-12 8:57 8:58 <0.5

98- 59778 20 20 LMRF-12 8:57 8:58 <0.5

98- 59779 4 11 LMRF-13 9:04 9:05 < 0.5
98- 59780 19 19 LMRF-14 9:07 9:09 0.9
98- 59780 19 19 LMRF-14 9:07 9:09 0.9
98- 59781 6 13 LMRF-15 9:09 9:11 <0.5

98- 59782 21 30 LMRF-22 9:12 9:14 < 0.5

98- 59783 3 14 LMRF-23 9:15 9:16 <0.5
98- 59784 5 8 LMRF-24 9:17 9:18 <0.5
98- 59785 22 22 #ITails test pad 9:21 9:22 <0.5

98- 59786 17 17 #2Tails test pad 9:28 9:29 < 0.5

98- 59787 TBI TBI TBI 9:00 9:00 <0.5

98- 59788 TB2 TB2 TB2 9:00 9:00 <0.5

98- 59789 TB3 TB3 TB3 9:00 9:00 < 0.5
98- 59790 TB4 `TB4 TB4 9:00 9:00 <0.5

98- 59791 TB5 TB5 TBS 9:00 9:00 <0.5

\.,.. dpb r:%reports\clients.98\pathrinder~gashills\Iaacc\59770.xls

COMPLETE ANALYTICAL SERVICES
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98- 59787 TBI <0.5
98- 59788 T132 < 0.5
98- 59789 TB3 < 0.5
98- 59790 TB4 < 0.5
98- 59791 TB5 <0.5

Cb~J 0 m I mb.n. 51
93 1429 2814

98- 59778 09-27-98 <0.5 1.000
98- 59780 09-26-98 0.9 1.001

Average of recoveries: 1.000

Minimum Radon Flux for Gas Hills/Lucky Mac:

Maximum Radon Flux for Gas Hills/Lucky Mac:

Average Radon Flux for #25-17:

<0.5 pCi/nMs

1.27 pCi/m2s

0.57 pCi/m2s

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/m2s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By: e
dpb r:\reporis\clicnts.98\pathfindcr\gashi Is\laacc\59770.xls

Reviewed By: 'I
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Starting I0 59770
Starting LAACC 25
Project Pathwnser Mines Corp
L-11--o c. uMin<~ M.
Reaoridata: September 28. 108
Wealher leawbrenezy 49 degrees

Data 1 Date Set 9124/98 t
Date Remond 9S298 Ares
Dale Counted 9t26r98 K

A _, A_-Q. err.

Sidi 1404 1554 Sld Cowits 1443
Std2 2714 2914 Btrg Counts 93
Bkg 102 84 DPM pCi 18210 222 ds/pCI

tnsvtt9g 117 CountTtme.mni 5

2.10E-06
0.051
0.037

0 00005

Data 2 Date Set 9/24/98 t 2 00E-06
D t.Removed 9125/96 Arn 0051
Date Counted 8/28198 K( 0032

En. 0.00%68 _
Std Cownds 1443
ettgCounts 93
DPM, pCI 18210 2.22 da/pCI

count Time, min 5

tablO OA LtMCC * Canl D rieldD Gross Net NetCP TimeSet TimssRemood I. see TimeCount
Counts Counts Start

t2.sec 3. see pCi222Rn Runt CountDate htel irt2 hnt3 hlt 4
n-2 s-I

59770
5977'
59772
59773
59774
59775
59776
59777
59778
59778
59779
59780
59780
59781
59782
59783
59784
59785
59788
59787
59788
59789
59790
59791

25 25 LMRF.I 128
I8 10 LMRF.2 IS3
2 2 LMRF-3 133

24 26 tMRF-S 136
7 7 tMRF-G 127

23 23 LMRF-7 155
I t LMRF-d 123
18 18 LMRF.II 401

Di 20 20 LMRF-12 170
20 20 LMRF.t2 162
4 11 LMRF-13 131

D2 19 19 tMRF.14 303
19 19 tUMRF.14 299
6 13 LMRF.15 131
21 30 LMRF.22 137
3 14 LMRF.23 ¶87
5 8 LMRF.24 132
22 22 iTeas tstIpad 119
17 17 12Tals tet pad 190

TI T81 TBI TBI 109
T2 T82 T02 T02 94
T3 T83 TB3 T13 95
T4 TB4 T84 TB4 95
T5 T85 165 T85 96

35 7 8.39
60 12 8:41
40 8 8:44
43 9 8:46
34 7 8:48
82 12 8:50
30 S 8:52

308 62 8:54
77 15 8:57
69 14 8.57
38 8 9:04

210 42 S07
206 41 907
38 8 9-09
U 9 9.12
94 19 9:15
39 8 9:17
2t 5 9211
57 13 9:28
1s 3 9.00
I 0 900
2 0 900
2 0 9.00
3 9800

8:44
846
8a47
8-47
850
8*51
8:53
8 55
858
85
905
909
909
9:11
9 14
915
9:18
922
929
900
9.00
9 00
900
900

86700
86700
86460
86340
88400
86340
863S40
86280
86460
86040
86280
85920
M8400

88340
8t340
86220
88040
88140
8400
86400
88400
86400
1188000

10:35
10 40
10:51
10:57
12:20
12:25
12:34
12:45
12:52
11:15
13:55
14.01
15:35
¶4:19
14:38
14:43
14:48
1S:30
15:35
14:00
t8:05
18:10
16:15
18:20

179760 180080
179940 180240
180300 180600
180540 180840
185400 185700
185580 185880
186000 18300
186480 1186780
186900 187200
267060 267360
190140 190440
190440 190740
199580 199860
191220 191520
192180 192400
192360 192660
192420 192720
¶94520 194820
196500 195800
198000 198300
198300 Is98o8
98As00 198900

198900 18920
231600 231900

'0.5
'0.5
'0.5
'0 5
'0.5
'0.5
'0 5
1.27
'0.5
'0.5

<o~s

087
0.87
'0.5
<0.5
'0.5
'0.5
'0.5
'0.5
'0.5
'0.5
'0.8

<0.5

<0-5

09-26e98 0.000 0 T7 0.82 0.82
09s26e8s 0.000 0.17 0.82 0.82
09.26-98 0.000 0.17 0.82 0.82
09-26-98 0.000 0.17 0.82 0.82
09-26-98 0.000 0.17 0.81 0 81
os26-98 0.000 0.17 0.81 0.81
09-26-98 0.000 0.17 0.81 0.81
09-26-9 o 0.000 0.17 0.81 0.81
09.26-98 0.000 0.17 0.81 0.81
09.27.98 0.000 0.17 0.68 0.68
09-.298 0.000 0.17 08o0 0.80
092-98 0.000 0.17 0.80 0.80
09.26-98 0.000 0.17 0.79 0.79
09.28.98 0.000 0.17 0.80 0.80
09.26-98 0o000 o.7 0.80 0.80
09-26-98 0.000 0.17 0.80 0.80
09.26-98 0.000 0.17 0.8o0 o.8
09-2598 0.000 0.17 0.80 0.80
09.26e9s 0.000 0.17 0.e0 0.80
0s.26.9 0.000 0.17 0.79 0.79
09.2s-9e 0.000 0.17 0.79 0.79
09.298 0.000 0.17 0.79 0.79
09.26-98 0.000 0.17 0.79 0.79
09.26-s8 0.000 0 22 0.79 0.79

(
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ENERGY LABORATOPJES, INC. - CASPER, WYOMING

STANDARD OPERATING PROCEDURES

RADON FLUX MEAS UREMENT
EPA METHOD 115

LARGE AREA ACTIVATED CHARCOAL COLLECTORS (LAACC)

Approved By:

Originator Zw .o a ol -L- Date

Technical Reviewer (if applicable) ), /§- V6- f'<Date

ELI Quality Assurance Director /gT 4V '; Date

ELI Laboratory Manager ,rfa °. / Vl - 9cP Date

Distribution of Official Copies:

ELI Laboratory Manager
ELI Quality Assurance Director
All ELI Staff

1.0 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure (SOP) is to provide a general description of
the placement, handling, subsequent analytical measurement, and calculation of radon flux
measured from Large Area Activated Charcoal Canister (LAACC), also known as EPA
Method 115, per 40 Code of Federal Regulations (CFR), Part 61, Environmental Protection
Agency, National Emission Standards for Hazardous Air Pollutants; Radionuclides; Final Rule
and Notice of Reconsideration, December 15, 1989. In addition to the published EPA Method
115, technical information was also taken from EPA's publication 520/5-85-029, Radon Flux
Measurements on Gardinier and Royster Phosphogypsum Piles Near Tampa and Mulberry,
Florida.

Radon flux measurements are performed on uranium mill tailings, phosphogypsum stacks, or
on any solids (soil, waste, etc.) in which radon flux measurements are required. The majority
of radon flux measurements have been for conventional uranium milling operations.

F qqc~spArid iochem0_9070 1. d.oc
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2.0 SUMMARY

The method used to measure radon flux involves adsorption of radon on activated charcoal in a
large area collector (LAACC); diagram located in Section 7.0 Attachments. The collector is
placed onto the surface of the material to be measured and is allowed to collect radon for a
period of 24 hours. The charcoal is transferred into steel pre-numbered cans then transported to
the laboratory for analysis and calculation of radon flux. The radon collected on the charcoal is
measured by gamma spectroscopy or equivalent equipment (multi or single channel analyzers).
In addition to EPA's Method 115 document, publication EPA 520/5-85-029, Radon Flux
Measurements on Gardinier and Royster Phosphogypsum Piles Near Tampa and Mulberry,
Florida, January 1986, and EPA 520/1-89-009, Indoor Radon and Radon Decay Product
Measurement Protocols, provides the basic information on design, measurement, and theory
related to radon flux measurement and analysis. Partial copies of the publications have been
attached in Section 6.0 References.

3.0 NOTES AND .PRECA UTIONS

The following areas should be addressed before sampling:

• timing of collection (24 hours sampling or quarterly annual collection),

• regions within the tailings impoundment (quantity and area),

• personnel responsible for placement of collectors,

• EPA notification of intent to proceed with collection,

• current topographical map of tailings impoundments to be sampled,

• sample point locations to be marked in the field prior to collector placement, and

< location of any background samples such as up wind of the impoundment (undisturbed
areas) as a point of comparison or field duplicate samples.

Safety precautions that should be observed while performing radon flux measurement in the
field and analysis in the laboratory are as follows:

In the field

• Observe all site specific hazard conditions,
• Make sure all paperwork is secured from environmental conditions, and
• Do not open or compromise trip blank charcoal canisters.

F: qaqc-nopbdtmniO9fl 01.doc
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In the laboratory

< Observe all laboratory safety procedures as specified in the Chemical Hygiene Plan
and/or by the Standard Operating Procedure for the equipment or method.

4.0 DEFINITIONS

None.

5.0 MATERIALS AND PROCEDURES

5.1 Materials

The collector consists of a PVC end cap with handle, screened spacer pads, charcoal
distribution grid, screened retainer pad, and a steel-retaining rod. Approximately 180
grams of activated charcoal is spread in the distribution grid. The retainer pad is
placed over the charcoal and held in place by the retaining rod. Refer to the diagram
of construction located in Section 6.0 References.

5.2 Procedure for Measurement and Calculation of Radon Flux from Uranium Mill
Tailings Piles

The following describes the monitoring methods which must be used in determining the
222Rn emissions from underground uranium mines, uranium mill tailings piles,
phosphogypsum stacks, and other piles of waste material emitting radon.

The loading process should be done in an enclosed area so adverse wind conditions do
not disturb the charcoal (blow it away). To allow for a quick transfer of charcoal into
the collectors prior to deployment, LAACC units should be loaded by two or more
people. The collectors are loaded with the charcoal by removing the retaining rod and
pad, placing the pre-weighed (pre-measured) charcoal into the charcoal support grid,
and replacing the pad and rod. The collectors are transported to the field by vehicle
and deployed. The LAACC unit, charcoal canister, and tailings grid location should be
recorded. Teams of two or more people should begin deployment immediately upon
the charcoal transfer. Minimize the time a loaded collector is allowed to sit in ambient
atmosphere. Care must be taken to minimize confusion and order of LAACC units and
charcoal cans. An organized method of transfer and a large working area assist in
minimizing any errors in LAACC/canister mismatching.

The pre-numbered collectors are deployed by carefully positioning the end cap on a flat
surface of the material to be measured with soils or tailings used to seal the edge, at the
predetermined location. It is imperative that a complete seal is obtained between the
collector and the material to be measured. A shovel or a hand trowel may be used to
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scoop the material around the edge of the collector, being careful not to scoop material
into the vent hole. The location identification, LAACC number, and the set time
should be recorded.

After approximately 24 hours (minor time overruns are acceptable) of exposure, the
collectors are picked up and the time retrieved is recorded. If any other conditions are
observed (such as a broken seal, wind blown conditions, etc.), they should also be
recorded. The transfer of the charcoal should begin immediately upon retrieval. The
LAACCs are transported to the enclosed work area where a team of two or more
personnel are responsible for transferring the charcoal carefully back into the
appropriate pre-numbered cans. The time between retrieval and transferring the
exposed charcoal should be held to a minimum, however, site and field conditions
contribute to the timeliness of the transfer.

The activated charcoal is removed from the collector by removing the retaining rod and
pad from the collector and dumping the charcoal into a large funnel which empties into
the pre-numbered steel alloy can. The can's lid is placed and a wrap of electrical tape
is applied to the can seam to eliminate any charcoal loss due to lid removal or
introduction of air and/or radon into the can. The tape also assists in creating a closed
system to allow for the radon collected to equilibrate for four (4) hours before counting
to allow the ingrowth of the radon daughters.

The cans are transported to the laboratory where they are counted and recorded. The
following information pertains to the calculation that will be made to ascertain the
radon flux for each specific LAACC location. Due to the near 100% efficiency of the
activated charcoal to adsorb and retain radon and its associated particulate daughters
from the atmosphere in the LAACC units, no can sealing or seal testing is required.
This method of collection and transportation is endorsed by EPA via EPA 402-R-92-
004, EPA 402-R-92-004, Indoor Radon and Radon Decay Products Measurement
Device Protocols, July 1992, and EPA 520/5-87-005, EERF Standard Operating
Procedure for Rn-222 Measurement Using Charcoal Canisters, June 1987.

5.2.1 Frequency of Flux Measurement

A single set of radon flux measurements may be made, or if the owner or
operator chooses, measurements that are more frequent may be made over a
one-year period. These measurements may involve quarterly, monthly, or
weekly intervals. All radon measurements shall be made as described in
paragraphs 5.2.2 through 5.2.6 except that for measurements made over a one-
year period, the requirement of paragraph 5.2.4(c) shall not apply. The mean
radon flux from the pile shall be the arithmetic mean of the mean radon flux for
each measurement period. The weather conditions, moisture content of the
tailings and area of the pile covered by water existing at the time of the
measurement shall be chosen so as to provide measurements representative of
the long term radon flux from the pile and shall be subject to EPA review and
approval.
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5.2.2 Distribution of Flux Measurements

The distribution and number of radon flux measurements required on a pile will
depend on the clearly defined areas of the pile (called regions) that can have
significantly different radon fluxes due to surface conditions. The mean radon
flux shall be determined for each individual region of the pile. Regions that
shall be considered for operating mill-tailing piles are:

< water covered areas;
< water saturated areas (beaches);
< dry top surface areas; and
< sides, except where earthen material is used in dam construction.

For mill tailings after closure the pile shall be considered to consist of only one
region.

5.2.3 Number of Radon Flux Measurements

Radon flux measurements shall be made within each region of the pile, except
for those areas covered with water. Measurements shall be made at regularly
spaced locations across the surface of the region, realizing that surface
roughness will prohibit measurements in some areas of a region. The minimum
number of flux measurements considered necessary to determine a
representative mean radon flux value for each type of region on an operating
pile is:

< water saturated area - no measurements required as radon flux is
assumed to be zero;

< water saturated beaches - 100 radon flux measurements;

< loose and dry top surface - 100 radon flux measurements; and

< sides - 100 radon flux measurements, except where earthen materials
are used in dam construction.

For mill tailings pile after closure which consists of only one region, minimum
of 100 measurements are required.

5.2.3.1 Trip and field blanks

ELI prepares a minimum of 10% trip blanks to be sent to the field with
the LAACC testing equipment and measurement charcoal containers.
The trip blanks travel with the charcoal cans that will be used in the
LAACC devices. The trip blanks stay with the unopened charcoal cans
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while in storage prior to transfer and deployment. The trip blanks stay
in the work area upon deployment of the devices to the field for actual
measurement. They are intended to provide information regarding the
integrity of the shipping and handling of the measuring equipment to
and from the field from the laboratory.

5.2.3.2 Background andfield duplicate measurements

Due to the non-homogeneous nature of tailings piles, it is recommended
that some duplicate measurements be made in the field. Set two
LAACC devices in the field adjacent to each other. In addition to field
duplicates, it is recommended that some LAACC devices are deployed
in areas of known background conditions (undisturbed field conditions).
This data will complement the radon flux measurements as determined
on the tailings pile.

5.2.4 Restrictions to Radon Flux Measurements

The following restrictions are placed on making radon flux measurements:

a. measurements shall not be initiated within 24 hours of a rainfall;

b. if a rainfall occurs during the 24 hour measurements period, the
measurement is invalid if the seal around the lip of the collector is
surrounded by water; and

c. measurements shall not be performed if the ambient temperature is below
35EF or if the ground is frozen. A min/max thermometer may be used if
no meteorological data is available.

5.2.5 Areas of Pile Regions

The approximate area of each region of the pile shall be determined in units of
square meters.

5.2.6 Radon Flux Measurements

Measuring radon flux involves the adsorption of radon on activated charcoal in
a large-area collector. The radon collector is placed on the surface of the pile
area to be measured and allowed to collect for a period of 24 hours. The radon
collected on the charcoal is measured by gamma-ray spectroscopy. The
detailed measurement procedure provided in Appendix A of EPA 520/5-85-
0029(1) shall be used to measure the radon flux on uranium mill tailings,
except the surface of the tailings shall not be penetrated by the lip of the
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radon collector as directed in the procedure, rather the collector shall be
carefully positioned on a flat surface with soil or tailings used to seal the
edge.

5.2.7 Calculations

The mean radon flux for reach region on the pile and for the total pile shall be
calculated and reported as follows:

a. The individual radon flux calculations shall be made as provided in
Appendix A EPA 86 (1). The mean radon flux for each region of the
pile shall be calculated by summing all individual flux measurements
for the region and dividing by the total number of flux measurements
for the region.

b. The mean radon flux for the total uranium mill tailings pile shall be
calculated as follows:

JOA, +... J2 A 2 ... JAi

A,

where:

is = mean flux for the total pile (pCi/m2-s),
J. = mean flux measured in region i (pCi/rn2-s),
A, = area of region i (m2), and
A = total area of pile (mi2 ).

5.3 Quality Assurance

ELI is an EPA certified and listed laboratory through the Radon Measurement
Proficiency (RMP) Program. Laboratory certification has been maintained in the areas
for determination of radiochemical, inorganics, organics, and bacteriological
constituents in drinking waters. ELI has been actively participating in EPA's Radon
Proficiency Program since its inception for determination of radon concentrations in
homes and structures. ELI has two staff members presently accepted by the U. S.
Nuclear Regulatory Commission (NRC) as Radiation Safety Officers and have
performed radiation surveys for uranium operations since 1980. These surveys include
alpha, beta, and gamma emitting radionuclides in air, soillsurface, and water for
determination of employee occupational exposure awhile working at mine sites.
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5.3.1 Sampling Procedures

Records of field activities and laboratory measurements shall be maintained.
The following information shall be recorded for each charcoal canister
measurement:

• site,
• name of pile,
• sample location,
• sample ID number,
• date and time on,
• date and time off, and
• observations of meteorological conditions and comments.

Records shall include all applicable information associated with determining the
sample measurement, calculations, observations, and comments.

5.3.2 Sample Custody

Custodial control of all charcoal samples exposed in the field shall be
maintained in accordance with EPA chain of custody field procedures. A
control record shall document all custody changes that occur between the field
and laboratory personnel.

5.3.3 Calibration Procedures and Frequency

ELI has two multi-channel gamma spectrometers available at its Casper facility.
The radioactivity of two standard charcoal sources, each containing a carefully
determined quantity of Radium-226 (226Ra) uniformly distributed through -180
grams of activated charcoal shall be measured. An efficiency factor is
computed by dividing the average measured radioactivity of the two standard
charcoal sources, minus the background, in cpm by the known radioactivity of
the sources in dpm. The same two standard charcoal sources shall be made, at
a minimum, at the beginning and at the end of each day's counting as a check
of the radioactivity counting equipment. A background count using unexposed
charcoal should be made, at a minimum, at the beginning and at the end of
each counting day to check for inadvertent contamination of the detector or
other changes affecting the background. The unexposed charcoal comprising
the blank is changed with each new batch of charcoal used.
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5.3.4 Internal Quality Control Checks and Frequency

The charcoal from every tenth exposed canister shall be recounted. Five
percent of the samples analyzed shall be blanks (charcoal having no
radioactivity added).

5.3.5 Data Precision, Accuracy, and Completeness

The precision, accuracy, and completeness of measurements and analyses shall
be within the following limits for samples measuring greater than 1.0 pCi/m2 -s.

< Precision: 10%

< Accuracy: 10%

< Completeness: At least 85 % of the measurements must yield usable
results

ELI has performed a method detection limit (MDL) study using EPA's standard
MDL definition and procedure. In addition, the following precision calculation
is utilized at the laboratory at a 90% (2-sigma) confidence level:

2 x VSampleCount + BackgroundCount

Sample Count - BackgroundCount

5.4 Reporting

The results of the individual flux measurements, the approximate locations on the pile,
and the mean radon flux for each region and the mean radon flux for the total stack
shall be included in the emission test report. Any conditions or unusual event that
occurred during the measurements that could significantly affect the results should be
reported.

ELI will provide the company with a report that will include a minimum of the
following:

< number and laboratory ID of collectors placed;

< date and time of collectors placed, retrieved, and charcoal counted;

< map of location of collectors (provided by company);

< radon flux calculations for each detector, region, and total tailings
impoundments;
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< spectrum print out for each detector, if requested; and

< quality assurance data will be provided upon request. This data will consist of
duplicates, blanks, standards, and geometry verification.

6.0 REFERENCES

6.1 EPA Method 115, per 40 Code of Federal Regulations (CFR), Part 61, Environmental
Protection Agency, National Emission Standardsfor Hazardous Air Pollutants;
Radionuclides; Final Rule and Notice of Reconsideration, December 15, 1989.

6.2 EPA's publication 520/5-85-029, Radon Flux Measurements on Gardinier and Royster
Phosphogypsum Piles Near Tampa and Mulberry, Florida.

6.3 EPA publication 520/1-89-009, Indoor Radon and Radon Decay Product Measurement
Protocols, updated and made into two documents;

6.4 EPA 402-R-92-004, Indoor Radon and Radon Decay Products Measurement Device
Protocols, July 1992, and

6.5 EPA 402-R-92-003, Protocols For Radon and Radon Decay Product Measurements In
Homes, June 1993.

6.6 EPA 520/5-87-005, EERF Standard Operating Procedure for Rn-222 Measurement
Using Charcoal Canisters, June 1987.

6.7. Copies of ELI's Quality Assurance and certifications are available upon request.

7.0 A TTA CHAIENTS

7.1 Diagram of LAACC device

7.2 Chain of Custody

7.3 Field Notes Form

7.4 Example of Report

7.5 Memo to File regarding EPA's informal field and laboratory audit of ELI's LAACC
Program.

7.6 Record of AcknowledgmentlSignature Page
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Large Area Activated Charcoal Canister (LAACC) Radon Flux Quality Assurance Report Page 1 of 2

Projec:. CONPANY NAME . Date Set: August 13, 1996

Date Remove: August 14, 1996

Location: Project Name Weather: *FairlClearlmin. temp 50 degrees F.

Report Date: September 10, 1996 Date Counted: August 15, 1996

Date Counted Blank Charcoal cpm Standard No. 1 cpm Standard No. 2 cpm

08-15-96 98 1701 3384

08-15-96 94 1618 3421

08-15-96 90 1698 3358

Average 94 1672 3388

MRIP BLANKS
Radon Fnux-

Date Counted Canister No. pCi/m2s
8 15-96 Trip Blank - 1 <0.5

8- 15-96 Trip Blank - 2 <0.5

8- 15-96 Trip Blank - 3 <0.5

8- 15-96 Trip Blank - 4 <0.5

8-15-96 Trip Blank - 5 <0.5

8-15-96 Trip Blank - 6 <0.5

8- 15-96 Trip Blank - 7 <0.5
8- 15-96 Trip Blank - 8 <0.5

8- 15-96 Trip Blank - 9 <0.5

8- 15-96 Trip Blank -10 <0.5
8- 15-96 Trip Blank -11 <0.5
8-15-96 Trip Blank -12 <0.5
8-15-96 Trip Blank-13 <0.5
8- 15-96 Trip Blank - 14 <0.5

8-15-96 Trip Blank - 15 <0.5

8- 15-96 Trip Blank - 16 <0.5

8- 15-96 Trip Blank - 17 <0.5

8- 15-96 Trip Blank - 18 <0.5

8- 15-96 Trip Blank - 19 <0.5
8- 15-96 Trip Blank - 20 <0.5
8-15-96 Trip Blank - 21 <0.5

8- 15-96 Trip Blank - 22 <0.5

8- 15-96 Trip Blank - 23 <0.5

8- 15-96 Trip Blank - 24 <0.5

8- 15-96 Trip Blank - 25 <0.5
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7.5 MEMO TO FILE REGARDING EPA'S UNOFFICIAL RADON FLUX AUDIT
ELI SOP-50-907-01

MEMORANDUM

Date: June 10, 1997

To: Energy Laboratories, Inc. File

From: Sheryl Garling with Energy Laboratories, Inc. - Casper, Wyoming

Subject: Summer of 1990 Unofficial Audit of ELI's Large Area Activated Charcoal Canister
(LAACC) Program - From the Field to the Laboratory

To date Energy Laboratories, Inc. (ELI) has not been officially audited by any regulatory agency
regarding its Large Area Activated Charcoal Canister (LAACC -radon flux) program. On June 9,
1997 Milt Larnmering with U.S. Environmental Protection Agency (EPA) in Denver was contacted to
verify if there was any unofficial documentation made to file regarding ELI's radon flux program. His
response was that during an unofficial audit no documentation is made if all aspects of the audit
are acceptable to the agency.

To clarify the unofficial audit the following background information has been recorded:

Pathfinder Mines Corporation's Shirley Basin Operation scheduled to perform radon flux measurements
for their tailings impoundment. They contacted the EPA's representative, Milt Lamrnmering, and
requested that he provide an on site audit of the program that ELI proposed. Milt Larnmering and Bob
Tower, EPA's Certification Officer for radiochemistry from Las Vegas, Nevada, visited the site during
the time the collectors were deployed. They observed all aspects of the program from deployment to
retrieval, charcoal transfer to and from collectors, and laboratory procedures for accepting samples,
logging into laboratory, laboratory equipment, and analysis.

At no time, during the unofficial audit was there any comments or concerns regarding ELI's protocol.
ELI designed the radon flux program from all the EPA documentation that was published at the time.

The radon flux program has been maintained, since its inception, to the rigorous guidelines published
by EPA.

To date, all ELI data submitted by clients, has not been questioned by the regulatory agencies
overseeing the program.

For additional information please see SOP Section 6.0, References.



Billings * Casper * Gillee * Rapid City

ENERGY LABORATORIES, INC. f. C/I/
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: RO. BOX 3258 * CASPER, WY 82602
E-mail: energy¢trib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Method: Pathfinder's employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61

(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

99- 36245 46 17 54 9:30 9:30 <0.5

99- 36246 47 18 45 9:34 9:34 <0.5

99- 36246 47 18 45 9:34 9:34 <0.5

99- 36247 48 19 34 9:36 9:36 <0.5

99- 36248 49 21 44 9:39 9:39 <0.5

99- 36249 50 25 35 9:43 9:43 <0.5

99- 36250 TB-3 TB-3 TB-3 12:00 12:00 <0.5

BY2E I1
AU 1 919

dpb r: reports\clients.99\pathfinder\36245. xis

COMPLETE ANALYTICAL SERVICES



Billings *Casper- GlIIeUe * Sapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: RO. BOX 3258 * CASPER, WY 82602
E-mail: energyftrib.com - FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

99- 36250 TBI <0.5

. .Bh.ik . ..arc al. ei .. .r . .. ... a2
109 1398 2673

Average of recoveries: 1.000

Minimum Radon Flux for Pathfinder:

Maximum Radon Flux for Pathfinder:

Average Radon Flux for #17-25

<0.5 pCLim 2 s

<0.5 pCi/m2 s

<0.5 pCi/rn s

* Note: EUs Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCirns.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By

dpb r:rcpomsclicnts-99%paLh S

Reviewed By: Do

COMPLETE ANALYTICAL SERVICES
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Billings -Casper - rGllhte * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: RO. BOX 3258 * CASPER, WY 82602
E-mail: energy@trib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Method: Pathfinder's employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

99- 36481 76 11 55 9:52 9:52 <0.5

99- 36482 77 15 55 9:52 9:52 <0.5

99- 36483 78 16 25 10:09 10:09 <0.5

99- 36484 80 17 21 10:27 10:27 <0.5

99- 36484 80 17 21 10:27 10:27 <0.5

99- 36485 123 18 16 10:43 10:43 <0.5

99- 36486 TB-3 TB-3 TB-3 12:00 12:00 < 0.5

1 Ji 12 '7 991. rz/

dpb r:\reports\clients.99\pathfindcr\3648 1.xls

COMPLETE ANALYTICAL SERVICES
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ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energy@trib.com - FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

U T k 11ankt~b ~ ~e~ 4Rdu(lws
99- 36486 TB-3 <0.5

105 1522 2984

Average of recoveries: 1.000

Minimum Radon Flux for Pathfinder:

Maximum Radon Flux for Pathfinder:

Average Radon Flux for #1 1-18

<0.5 pCi/m2S

<0.5 pCi/m
2

s

<0.5 pCi/m2 s

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCilm2 s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By
dpb r:'rcports\clients.99\pathruLder\3648 1.xis

Reviewed By: eab

COMPLETE ANALYTICAL SERVICES
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Input

Starting ID 36481

Starling LAACC# 76
Project: Pathfiader Mines Corp.
Location: Lucky McMine
Report date: July 30.1999
Weather Sunny, hot

Data I Date Set 7/28/99 X
Date Removed 7/29199 Area
Date Counted 7130199 K

Average Average Average(1.2) Eff.
Stdl 1532 1511 1522 Std Counts 1507
Std2 3034 2934 2994 Bkg Counts 105
dkg 106 t03 105 DPM, pCi 18210 2.22 dis/pCI

lnstrbkg Count Time, min S

2.10E-06
0.01
0.037

0.00694

Data 2 Date Set 7/28/99
Date Removed 7/29/99
Date Counted 7/30/99

X 2.10E-06
Area 0.051

K 0.037
Eff. 0.00694

Std Counts 1507
Bkg Counts 105

DPM, pCi 18210 2.22 din/pCi
Count Time, min 5

Lab ID

36481
36482
36483
3S484
36464
30485
36486

QA LAACC # Can ID Field ID Gmoss Net Net CP Time Set Time Removed t1, sec Time Count
Counts Counts Start

2, sec t3, sec pCi 222Rn Run # Count Date int l int 2 int 3 int 4
m-2 s-1

76 11 55 121 17 3 9:52
77 15 55 129 25 5 9:52
78 16 28 151 47 9 10:09

D1 80 17 21 191 87 17 10:27
80 17 21 149 45 9 10:27

123 18 16 150 46 9 10:43
TB-3 TB-3 TB-3 132 28 6 12:00

9:52
9:52
10:09
10 27
10:27
10:43
12:00

86400
86400
86400
86400
86400
86400
86400

14:15
14 20
14 25
14:30
14:40
14:35
12:00

1b8580 188b80
189880 189180
188160 188460
187380 187680
187880 188280
186720 187020
172800 173100

.0.5
<0.5

00.5

<0.5
<0.5
<O.5

I
I
I
I
1
1
1

0740-99 O.00 0.17 0.81 0.81
07-30-99 0.000 0.17 0.81 0.81
07-30-99 0.0W0 0.17 0.81 0.81
07-30-99 0.00W 0.17 0.81 0.81
07-30-99 0.000 0.17 0.81 0.81
07-30-99 0.000 0.17 0.81 0.81
07-30-99 0.000 0.17 0.83 0.83
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Billings * Cuper * Gillete * Rapid City

ENERGY LABORATORIES, INC. Frue - cat
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: RO. BOX 3258 * CASPER, WY 82602
E-mail: energy~trib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Method: Pathfinder's employees placed and retrieved LAACC units. EPA Method 1 S per 40 CFR 61

(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

99- 32520-1 47 5 47 10:29 10:29 <0.5

99- 32520-1 47 5 47 10:29 10:29 <0.5

99- 32521-2 TB-17 TB-17 TB-17 16:38 16:38 <0.5

SEP08 1999

By-

dpb r:\reports~clients.99\pathfindcr\32520.xls

COMPLETE ANALYTICAL SERVICES



-

1 i1 Ib J, _axi_- i ,
99- 32521-2 TB-17 <0.5

I0 e i kC- oa1umt;
87 1344 2550

Average of recoveries: 1.000

Minimum Radon Flux for Pathfinder:

Maximum Radon Flux for Pathfinder:

Average Radon Flux for # 5

<0.5 pCi/m2 s

<0.5 pCi/m2 s

<0.5 pCi/m2 s

* Note: Ell's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCilm2s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By: /
dpb r:%rcports\clients.99\pathfindcr\32520. xis

Reviewed By: ?2)



( ( (
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B1lings * Casper.Gmet.e* Rapd City

ENERGY LABORATORIES, INC. ,c; CAdA
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: RO. BOX 3258 * CASPER, WY 82602
E-mail: energy~trib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Method: Pathfinder's employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61

(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

99- 32469-1 46 10 33 8:54 8:54 <0.5

99- 32469-2 47 40 46 8:57 8:57 <0.5

99- 32469-3 48 149 53 9:00 9:00 <0.5

99- 32469-3 48 149 53 9:00 9:00 <0.5

99- 32469-4 TB16 TB16 TB16 12:00 12:00 <0.5

dpb r:kreportsxclients.99\pathfindcr\32469.xls

COMPLETE ANALYTICAL SERVICES



99- 32469-4 TB-16 <0.5

,k 0Oiar,,,-mm 1 Stn'ad NS d Num, p' I
1 86 1 1285 1 2565 l

Average of recoveries: 1.000

Minimum Radon Flux for Pathfinder:

Maximum Radon Flux for Pathfinder:

Average Radon Flux for #10-149

<0.5 pCi/Mns

<0.5 pCi/m2s

<0.5 pCi/m2s

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/m2s

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By: /
dpb r:lreports~clients.99\pathfindcr\32469.xis

Reviewed By: ZeQ
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Starfing ID 32489,1
Starling LAACC4 46
Project Pathtdw Mines Cop.
Location: Lucky McMne
Report daot: August 17.19IM
Weather. Mostty doof

Data 1 Dote Set 8S17t99 I 2.100-
Dais Removd S16t90 Area 0.051
Date Countd 1203199 K 0.037

Aveage Av-re Aversge(1.2) Eff. 0.00593
Std1 1285 1285 1285 St Counts 1284
SIM 2565 25e5 2565 BkgCounh 8
Bkg 86 ea 86 DPm pCi 18210 2.22 dsapCi

Inhttkg Count Tim. min 5

Data 2 D. Set 11799 1. 210E-08
Dele Removed 8t1Vgg Area 0.051
Dane Cnted 823t99 K 0.037

Eft 0.00593
Std Counts 1284
BkgCowl m
DPU, pa 18210 222 d/pC

Count Tm. .nin 5

tab ID

32469.1
32469.2
32469.3
32469.3
32469,4

QA LAACC I Can tO FtetdID Gross Not No CP TIm. Set Tom Removed II, sec Thu Count
Counts Couh sutat

48 10 33 132 46 9 8:54 8:54 8400 16:09
47 40 46 136 50 10 8:57 8:57 88400 18:33

Di 45 149 53 107 21 4 16:38 e1:38 86400 18:38
49 149 53 107 21 4 16:38 16:38 86400 18 43

T181 TB16 T816 80 (6) (1) 12:00 12:00 88400 17:00

Q, *c t3, se pCi222Rn Run* CountData int1 Int2 ht 3 Ihtt4
12 sa-

544500 544800 4.5 1 08-23-99 0.000 0.17 0.38 0.38
545760 54606o 4.5 1 0823-99 0.000 0.17 0.36 0.38
51840 518700 <0.5 1 08-23-99 0.000 0.17 0.40 0.40
518700 518000 0.5 1 o0-23-99 0.000 0.17 0.40 0.40
536400 536700 <0.5 1 08-23-99 (0.000) 0.17 0.39 0.39

Page i
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8fllings .Caspar- Gllette * Rapid City

- ENERGY LABORATORIES, INC. any; TiDr SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER. WY 82601
f MAILING: P.O. BOX 3258 * CASPER, WY 82602

E-mail: energy~trib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Ai

Method: Pathfinder's employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

1>khdR'nAEt
__ wxw 1

99- 33224,1 50 225 56 7:30 7:30 0.6

99- 33224,2 49 128 66 7:37 7:37 0.7

99- 33224,3 48 205 65 7:43 7:43 0.6

99- -33224,4 47 . - 315 57 7:48 7:48 0.8

99- 33224,4 47 315 57 7:48 7:48 0.8
99- 33224,5 TB18 TB18 TB18 12:00 12:00 <0.5

dpb r:\rcportslclicnrs.99\pathfinder\33224.xis

COMPLETE ANALYTICAL SERVICES



-

orrtfr#7I99- 33224,5 TBIB <Rdo 0.5~/ws

I'1akato~ Nabr~pi~J. tbdrOnuerTM~
94 1313 2558

1 99- 33224,4 1

Average of recoveries: 1.000

Minimum Radon Flux for Pathfinder:

Maximum Radon Flux for Pathfinder:

Average Radon Flux for #56-57

0.6 pCi/m2 s

0.8 pCi/m2 s

0.7 pCi/m2s

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/m2 s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By

dpb r:\reportseclients.99\pathfinder\33224.xls

Reviewed By: GQ
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Starting ID 33224,1
Starting LAACCe 50
Projec Pathfinder Mon, Corp.
Locvalo Lucky MeMrrm
Report date: September29. 19
Weatherr Clear andcatm

Data 1 Date St 9/22)99 I 2.tOE-04
Date Removed 9239 Area 0.051
Data Counted 9/27/99 K 0.037

Aver,94 Average Aver"ge(12) Ef. 0.00595
Std1 1313 1313 1313 StdiCounts 1296
Std2 2598 2556 2558 Bkg Counts 94
Bkg 94 94 94 DPM. pCI 18210 2.22 dwep

Instrkg CounTi rerin S

Dali 2 Data se 9/22199 X 2.10E-0
Data Removed /2399 Area 0.051
Date Counted MM27199 K 0.037

Ef. 0.00595
Sd Counts 129
Bkg Counts t4
DPM. pCI 18210 222 dlfspCI

CountTlme. rrn 5

Lab ID

33224,1
33224.2
33224.3
33224.4
33224,4
33224.5

OA LtACCt CanID FieldiD Gross Net NeoCP TamSet Tie Retmoved tI sec Time Count
Counts Counts Stat

50 225 56 169 75 15 7:30 7:30 66400 M315
49 128 60 177 83 17 7:37 7:37 55400 13.20
48 205 65 18 74 15 7:43 7:43 55400 13.25

Dt 47 315 57 198 104 21 7:48 748 86400 1330
47 315 57 187 93 19 748 7U48 8400 1330

TW18 1918 T815 99 5 1 12:00 12C0 86400 1200

t2 saec t3 -pC1222Rn Runs! CountDad h Int I nt2 Int3 tnt4
m-2 sa

452700 453000 0.M 1 09-27-9 0.000 0.17 0.45 0.40
452510 452800 0.87 1 09-27.99 0.000 0.17 0.40 040
452520 452820 0.60 1 09-27-99 0.000 0.17 0.40 0.48
452520 452820 0.4 1 09-27-99 0.000 0 17 0.40 0.40
452520 452820 0.75 1 09-27-99 0.000 0 17 0.40 0.40
432000 432300 '0.5 1 09-27-99 0.000 017 0.48 0.48

Page 1
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Billings * Casper * Gillette
Helena * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energy~trib.com * FAX: (307) 234-1659
PHONE: (307) 235-0515 * TOLL FREE: (888) 235.0515

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61

(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

'M a s i..

Ito______P._______

34496- 001 1 1 9 9:09. 9:09 <0.5

34496- 002 2 2 10 9:14 ; 9:14 <0.5

34496- 003 3 3 17 9:20 t 9:20 <0.5

34496- 004 4 4 29 9:24 j 9:24 0.7

34496- 005 5 5 1 8 9:29 ! 9:29 <0.5

34496- 005 5. 5 18 9:29 I 9:29 <0.5

34496- 006 TBI TB1 TB1 12:001 12:00 <0.5

dpb r:Nreportslcliencs.2000\pathfinder~luck-ymcmine\Iaaccs~rc34496.xls TRACKWPG IHO. PAGE NO.

344i~96ROOOO0ICOMPLETE ANALYTICAL SERVICES



34496- 6 7 <0.5

127 I 2185 I 4344

dpb r:%reporLs\clicnts.2000\pathfinder\lucky mcminc\laaccs\rc34496.xis TRACKINUG NO. PAGE HO.

34496ROO002



L I717

Average of recoveries: 1.000

Minimum F

Maximum I

Average Ra

* Note: EU'

Minimum ten

adon Flux for Lucky McMine Project:

adon Flux for Lucky McMine Project:

]on Flux for #1-5:

Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/m2s.

perature under 35 degrees Fahrenheit not acceptable.

<0.5

0.68

0.54

pci/in s
pCi/m

2
s

pCi/lm
2

s

Report Approved By: (/f) 7z' fŽ c--
dpb r:Vreportseclients.2000\pathfinderIucky mcminclaaccstrc34496. xis

Reviewed By:
. ..

TRACKIIG «I. PAGE HO.

34[ 9G6RO9O003
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Client Location: (Inst.: _____ __ Eff._._____ Tech:

Weather Condition: ( ~ &~q_ Precip: * , tiiM Temp: ° ' ' ' _ _Back:
Charcoal.B c : _ _ _ _ _ _ _ Lot. _ _ __ _
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Sterling I 1
Sta*lin LAACCO 1
Pro-ct P~amhid- Mln Crp.
Location: Lucky cMte
Report date: 7/21/00
We.aher. Mosly deaf. 50 degrees, 0.25 inches pocipttation

Data I Date Set 7/17M0 Mo/99 1. 210E8-
Dale R.rmoead 7,18/00 8/1/9 A 0.051
Dare Counted 7T2100 K 0.037

Elf. 0.01015

Data 2 Date Set 8/10/99 8o1099 X 2.1080
D.eWR-4-d 8/1/99 /11/9 A- 0.051
Daft Countad 8/1j2/ K 0.037

Et. 0.003 4
Sid Counts 778
Skg Counts 102

DPM. PO 18210 2.22 dis/pa
Count Tim. mh 5.00

2.185.00 StdCounta 2179
4,344.00 8kg Counts 127

127.00 OPM. PC 1B210
Cont Time. mir 5.00

222 qf/pa

Lab tO OA LAACC I Can lO FIdt t Gross Not Net CPFM Tan Set roe Removed I. ec Time Count
Counts Counts Stabt

t. see t3 seo p Z22Rn Presion Run I Count Dae Int I k2 ht3 hU4
m-2 .1 2 O1m0

001
002
003
004
005
005
006

I I
2 2
3 3
4 4
5 5
s 5

TBI TBI

9
10
17
29
1e
18

TBI

162 35 7 9:09 909
144 17 3 9:14 9.14
214 87 17 9:20 9:20
338 209 42 9:24 9.24
150 23 5 9.29 9:29
147 20 4 9:29 9:29
127 0 0 1200 12:00

88400
86400
88400
88400
86400
86400
86400

13:25
13:30
13:35
13:40
13:45
13:50
13:55

274580 274880 <0.5 0.70 1
274580 274880 '0.S 1.09 1
274500 274800 0.5 0.3 1
274580 274860 0.68 0.19
274580 27480 <0.5 0.92 1
274880 275180 'o.s 1.00 1
288100 268400 '0.5 2.49 1

07-20.00 0.000 0.17 0.87 0.87
07-20.00 0.000 0.17 0.87 0.67
07-20o00 0.000 017 0.67 0.87
07-20o00 0.000 0.17 0.67 0.87
07.20o00 0.000 0.17 0.87 0 87
07-20-00 0.000 0.17 0.64 0.87
07-2000 o.0oo 0.17 0.89 0.89

01

TI

W - >
Ms

CD P

O-- -V

OD M

c-n SC
Page 1
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Billings * Casper * Gillette
Helena * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energyltrib.com * FAX: (307) 234.1639
PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for instrunent & charcoal background counts.

34721- 001 1 6 30 12:51 12:51 <0.5
34721- 001 1 6 30 12:51 12:51 <0.5

34721- 002 2 7 31 12:56 12:56 <0.5
34721- 003 3 8 50 13:15 13:15 <0.5
34721- 004. 4 9 72 13:34 13:34 <0.5
34721- 005 5 10 73 13:51 13:51 <0.5
34721- 006 TB1 TB1 TBI 12:00 12:00 <0.5

dpb r:\rrportsuclients.2000pathfinderklucky mcmine\laaccs\rc3472 1.xls
TRACt ;I1'G ttO. PA GE NO.

3Lt71 I ROOQO 0COMPLETE ANALYTICAL SERVICES



34721- 6 TBI < 0.5

| 126 ,.2199 1 4449

dpb r:lrcports\clicnts.2000Opathfinder\1ucky mcmine\laaccs\rc3472 1 xis

TRACMWNG H0. PAGE NO.

3 t72 I R0 0002



Average of recoveries: 1.000

Minimum Radon Flux for Lucky McMine Project:

Maximum Radon Flux for Lucky McMine Project:

Average Radon Flux for #6-10:

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/mis.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

<0.5

<0.5

<0.5

pCi/in s

pCi/m2s

pCilm,2s

Report Approved I nj<f

dpb r:'reprtsuclients.2000\patT ria1ek'yricminerlaaccs\rc3472 t .xls
Reviewed By:

T R.AiC I!M 'G O. PAGE NO.

'3 72 I ROO 03
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Starting ID I
Starling LAACC I
Pnq.d Pardtndew Mines Corp.
Locatln Lucy yMcnme
Report dal 7131/1000
Weat'el Party doudy, 55 degees. tloc precitlallon.

Dald I DOle bS 7/2600 7MMYC0 . 2.10E5-t
Date Removed 7127100 7/27/00 Are 0.051
DateCounted 728/00 K 0.037

Et. 0.01032

Dats2 DalaSet am10199 6110/99 x 2.10E-06
DoteRenovd 8/11s/ 611 Ane 0081
Dale Comnted 812/99 K 0.037

Ett. 0.00334
Sitd Counts 77
BlkgCounts 102
DPM. PCo 18210 222 d&LpCa

Cmr4t Tfn, mM 5.00

Sid Courta 2212
Big Counta 126
DPIVI, pCI 18210

Count Tnem.lr 5.00
2.22 disfrp

LabID tlA .AACC U Can ID Field ID Gross Not NetCP TimeeSet TonmeRemoved It. sec Time Count
Counts Counts Sirt

t2 see t.sec PCC1222Rn Precsion Run CountDabt Ilnt Iht2 Int 3 tnt4
m-2 s-I 2 sigma

001
001
002
003
004
005
006

DI 1 6
1 6
2 7
3 a
4 9
5 10

T1 Te1 TB1

30
30
31
So
72
73

TBt

210 84 17 12:51 12:51
202 76 15 12:51 12:51
196 70 14 12:56 12:56
205 79 16 13 15 13:15
222 98 19 13:34 13:34
172 46 9 13 51 13:51
140 14 3 1200 12:00

86400 1500 180O40 18O040 '0.5 0.38 1 07-28-00 0.000 0.17 0.82 0.82
864O0 15.05 180840 181140 '0.5 0.40 1 07-25-00 O.OZ0 0.17 0.82 0.82
86400 1510 180640 181140 <0.5 0.43 1 07-28-0 0.000 0.17 0.82 0.82
86400 15:15 180000 180300 '0.5 0.39 1 07.28-00 0.000 0.17 0.82 0.82
86400 1520 179160 179460 '0.5 0.34 1 07-28-00 O.000 0.17 0.82 0.82
88400 1525 178440 178740 <0.5 0.58 1 07.2840 0.oo 0.17 0.84 0.82
86400 15:30 185400 185700 *0.5 1.23 1 07.28-00 0.000 0.17 0.81 0.81

__ tW t

--- j £2

- C:)

OD '

CD M)

O CD

t o)

Pag 1
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Billings * Casper * Gillett
I Helena * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: RO. BOX 3258 * CASPER, WY 82602
E-mail: energy~trib.com * FAX: (307) 234-1639
PHONE: (307) 235-0515 * TOLL FREE: (888) 235.0515

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61

(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

I ir - e

L 4 C x .. R d ' t ~ s

34829- 001 I 11 20 11:00 11:00 <0.5

34829- 002 2 12 19 11:04 11:04 <0.5

34829- 003 3 13 27 11:07 11:07 <0.5

34829- 004 4 14 32 11:16 11:16 1.4

34829-004 4 14 32 11:16 11:16 1.3

34829- 005 5 1 5 49 11:22 11:22 <0.5

34829- 006 TBI TBI TBI 12:00 12:00 <0.5

dpb r:\reports~clients.20OOOpathflndcr~lucky mcminc\la ccs\rc34829.xis

COMPLETE ANALYTICAL SERVICES

TRAI~UING W3O. PAGE N-O
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34829- 6 TBI <0.5

~UankCharo~J pm" 's~ine~.1ppm
165 2231 4210

dpb r:lreportuXclients 2MOOpathfinder\Iucky uicmincUaaccs~rc34 8529. As~

TRN ACi'0IG !n. PAGE NO.
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344829-4 108-024)0 1.3 0. 92 8

Average of recoveries: 1.000

Minimum Radon Flux for Lucky McMine Project:

Maximum Radon Flux for Lucky McMine Project:

Average Radon Flux for #1 1-15:

<0.5

1.4

0.68

pCilmi's

pCilm2s

pCilm2s

0 Note: ELI's Radon Flux Practical Quantitative Umit (PQL) is 0.5 pCi/m2s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By:

dpb r:krcports'lcicnts.2ooo\pathindcrr\utkidhfti1 e ti\f934829.Xts

Reviewed By:

TRACKING IIO. PAe\GE NO.

34829ROO0 0 3
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Billings * Casper* Gillette

1' Helena * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mall: energyetrdb.com * FAX: (307) 234-1639
PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61

(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

34829- 001 1 20 89 13:03 13:03 <0.5

34829- 002 2 21 90 13:15 13:15 <0.5

34829- 003 3 22 91 13:26 13:26 <0.5

34829- 004 4 23 92 13:32 13:32 <0.5

34829- 005 5 24 93 13:43 13:43 <0.5

34829- 005 Laboratory Dup 24 93 13:43 13:43 <0.5

34829- 006 TBI TB TBI 12:00 12:00 <0.5

;By 7ZX i

dpb r:trcporukclients.20001pathrindertfuckymcminnelaaccstrc34829.xlssag TRACKlNIG N0. PAGE NO.

3528.SROl0o0COMPLETE ANALYTICAL SERVICES
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1 34829- 6 1TB1 <0.5 ~

128 2207 4195

dpb r:Vreports'dients.2000%pathinmdcr~uckymcminc~Iaacs~rr-34829.xlssag

TRACK!iU INO. PAGE hO.
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<0.5 1.000

Average of recoveries: 1.000

Minimum Radon Flux for Lucky McMine Project:

Maximum Radon Flux for Lucky McMine Project:

Average Radon Flux for #20-24:

<0.5

<0.5

<0.5

pCilm2S

pCilM2S

pCilmrS

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/m2s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By: I" H

bnck cm *v

dpb r:krepons~clients .2000\pathrind erulucky mcminc~laaccs~rc34829.xlssag

Reviewed By:

TRACKIN~G NO. PAGE NO.

3528 t4ROOQ03
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3111ingu e Casper * Gillette
f Helena * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energy~trib.comr * FAX: (307) 234-1639
PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

� ... ....,.....".-.a.�. 1
� .Z.:.:.:�:<4:.:.::.::.:..:.�;.:.;..:.�4.><I� **.*�4*. .. 1II�

35409- 1 1 25 102 12:59 12:59 <0.5

35409- 2 2 26 103 13:06 13:06 <0.5

35409- 3 3 27 104 13:11 13:11 <0.5
35409- 3 Lab Duplicate 27 104 13:11 13:11 <0.5

35409- 4 4 28 105 13:19 13:19 <0.5

35409- 5 5 29 106 13:27 13:27 < 0.5
35409- 6 T1I TB1 TBI 12:00 12:00 <0.5

__________________ I ______________ I A. I I - I

y -.E ' -y-I

,SEP 0 1 0
LI_

\-dpb r:\reports~clients.2000\pathfinderklucky mcmineciaaccs~rc35409.xls

TRAC!iHG 110C. PAGE H1.
COMPLETE ANALYTICAL SERVICES
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35409- 6 TBI - <0.5

1 226B2 Cha4469 . S or ea cpm 2 Jo ' ',
131 2262 4469l

dpb r:\reposu\clicnts.2000\pathfrM.rUuckymcmineUsaacs\rc35409.xls

TRACKiiNG NO. PAGE 110.
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35409-3 08-23-00 < 0.5 I 1.000

Average of recoveries: 1.000

pCilM2S
pCilm2 S

pCi/m2 s

Minimum Radon Flux for Lucky McMine Project:
Maximum Radon Flux for Lucky McMine Project:
Average Radon Flux for #25-29:

<0.5

<0.5
<0.5

* Note: Ell's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/rns.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By: Z a
O..onz. E .-- ,IsC.

Reviewed By:
-zV/19W. C,4. ,1,4.P-JC.. r---1, ,,,

dpb r:Xreports~ciients.2000\pathfinderklucky~mcmiineXlaaccs~rc35409.xls

TRACItUMl.. PAGE 11O.
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Location: LU~C-I, McL VAl I KYn=
Precip: - C Alin Terup: CafL-A2I-A-V

Just.: I Eff. ._ Tech:
Inst. Back:
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Dab I

StartirgiA LCCi I
Proct Pathfdt ltaws Corprutts
Lom8ot Lucky MAmne
tepo.1 date August 2S 2000

Waitttr Clar, hot .r pr2cpftadon, rrin temp 54F

Doet Se( 8/17100 8/17/00 1 2.10E-00
Datd Removed t100 8l1800 Am 0.051
Date Counted 0/2YO K 0.03?

Eff. 0.01048
Std Comb 2249
BtgCmft 131
OPM. pCt 18210 2.22 diMpO

CountTime. rnt 5.00

Data 2 Doe Set tY10/99 ll10I99 . 2.10E-0
DabteRmoved 5/11/99 /199 Are 0.051
Dote Couted 8/12199 K 0.037

Enf. 0.00334
Std Ccrftt 778
mkg Counb 102
DPM, pCI 18210 2.22 dti/PP

Count Tk. rmn 5.00

Loab D GA LAACC 8 Can ID Fld ID Gnmss Not Not CP Tte Sot Tkm Remed II ,gm Tine Count
COntS Count sst

t, toe al sec pCI 222Rrt Precision Run I Count Date Intr l nt 2 Itr 3 rd 4
rm-2 -im 2sigm

001
002
003
003
004
005
00O

1 25 102
2 28 103

01 3 27 104
3 27 104
4 28 1os
5 29 106

TI Tt1 TB1 T11

195 84 13 12:59 12:59
174 43 9 1308 13:06
163 32 6 1311 13:11
159 28 6 13 11 13:11
176 45 9 13:19 13:19
159 28 6 1327 13:27
128 (5) (1) 12:00 12:00

88400
88400
88400
c6400
S6400
88400
86400

11:00
1:05

11:10
11:15
11:30
11:35
1:40

5112W 0 511580 '0.5 0.45 1
511140 511440 <05 0.59 1
511140 511440 0,5 0.72 1
511440 511740 '0.5 0.78
511cl0 512160 '0.5 0.57 1
511680 511980 0.5 0.75 1
5t7200 517500 '0.5 328 1

08-23-00 0.000 0.17 0.41 0.41
08-23-00 0.000 0.17 0.41 0.41
08-23-00 0.000 0.17 0.41 0.41
08-23-00 0.000 0.17 0.41 0.41
08-23-00 0.000 0.17 0.41 0.41
0823.00 0.000 0.17 0.84 0.41
08-23-00 (0.000) 0.17 0.41 0.40

c, I -i
_t_7 p

--- r. .. ,.

,r a5.

CO ,,
.I

.(, .P
Pow I



Billings * Casper* Gillette
Helena * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-'.-ai!: en!e. yftr.com * RkYt yInn (l 1 3A.IA<

PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Large Area Activated Charcoal Canister (LAACC) Radon Flux Report

Project: Pathfinder Mines Corporation Date Set: 09-0-00
Location: Lucky McMine Date Remove: 09-07-00

Report Date: September 11, 2000 Date Counted: 09-08-00
Weather: Mostly clear, no precipitation, min temp 377F

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

09-06-00 09-07-00 Radon Flux
Lab ID LAACC # Canister # Location Time Set Time Remove pCi/m2s

35876- 001 1 30 71 10:36 10:36 <0.5
35876- 002 2 31 64 10:53 10:53 <0.5
35876- 003 3 32 82 11:27 11:27 <0.5
35876- 004. 4 33 81 11:36 11:36 <0.5
35876- 004 Laboratory dup 33 81 11:36 11:36 <0.5
35876- 005 5 34 80 11:46 11:46 <0.5
35876- 006 TB5 TB5 TB5 12:00 12:00 <0.5

I E Crr_-I V. E ' -!I
SEP 2 ' 2000 0,

Bymiffil

dpb r:\reports\clicnts.2000\pathfindcr\luckymcmine\laaccs\rc35876.xls T,, X,, U,;T ', !-1O. PAGE 1 0.
COMPLETE ANALYTICAL SERVICES 0-I 5 ! .*? b I I U U I
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Large Area Activated Charcoal Canister (LAACC) Radon Flux Quality Assurance Report

Project: Pathfinder Mines Corporation Date Set: 09406-00
Location: Lucky McMine Date Remove: 09-07-00

Report Date: September 11, 2000 Date Counted: 09-08-00
Weather: Mostly clear, no precipitation, min temp 37IF

Trip Blank - Lab ID - Canister # I Radon Flax - pCilm~s I
35876- 6 TB5 < 0.5

Blank Charcoal cpm I Standard Number 1 cpm I Standard Number 2 cpm
[ 116 1 802 1 - 1435

dpb r:trcportsuclients.20OO\pathrtdcr'lucky ncnmineclaaccs\rc35876.xis

TRAcI-T:G ;'0. PAGE NO.

.3-' ; i '. !U b PiJ0U J
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Large Area Activated Charcoal Canister (LAACC) Radon Flux Quality Assurance Report

Project: Pathfinder Mines Corporation Date Set: 09-06-00
Location: Lucky McMine Date Remove: 09-07-00

.Report Date: September.11, 2000 Date Counted: 09-08-00
Weather:.Mostly clear, no precipitation, min temp 370F

Radon Flux Recovery
Lab ID Date Counted pClI/rn2s* Decimal
358764 1 09-08-00 <0.5 1.000

Average of recoveries: 1.000

pCilm 2s
pci/m2 s

pCi/m2 S

Minimum Radon Flux for Lucky McMine Project:
Maximum Radon Flux for Lucky McMine Project:
Average Radon Flux for #30-34

<0.5
<0.5
<0.5

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/nIs.
Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By: -ea. ZA -
A O O (

L.CR. ?CW W , ,t , _

Reviewed By: C\ . i ,-.,h ~' :.' "*

. i ., , . ',>:-

dpb r:\rcports\clicncs.2a000\pathtindcr~Iucky~mcmine\laaccs\rc35876.xls

TRACK1ING HO. PAGE N0.
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Data I

StWing LAACCS I
Pfe.ct: P.tf.a.r M.,. Comor
Locaton: Lucky Mckin.
Reeot date: Spawntw 11. 2000
Weather MmOtl de no ; dpftimh -in Ivp 3rF

Date Set 9eo sz0 . 2oEo-06
Onto Remoned 9/7/00 /7/00 Ame 0.051
ODt. Countd 8/80 K 0.037

Etf. 0.01001
Sid Co" 2152
Bkq Cot 128
OPt.Pot 18210 2.22 d"Cl

Count Tke. mir 5.00

Data 2 Date dSt 9//0 Wm8/00 X 20E-05
Df. Renumd V7100 97DO0 Am 0.051
Oate Counted 9s/0 K 0.037

Elf. 0.00319
Std Couts 760
Bkg Coout 11e
DPM. pC1 18210 2.22 dtI-W

Count Th*. min 5.00

Lab tD GA LAACC U Can ID FItd tD Gros Not NatCP Tlme St ThneRwiod I1. sec ThM Coun4
Counts Counts Start

tZesc tIIsc pCI 222Rn PFbn Run CountDate htt I ,42 tnt3 ht 4
-2 s-1 2sd

001 1 30 71 159 43 9 10.36 1038 886400 2020 207840 208140 '0.5 0.91 2 09-08-00 O.00 0.17 0.78 0.77002 2 31 64 140 24 5 10-53 1053 88400 2023 207120 207420 <0.5 1.80 2 09-08-00 0.000 0.17 0.78 0.78003 3 32 82 155 39 8 1127 11:27 88400 20:30 2Z5380 205680 <0.5 1.01 2 0940-00 0.000 0.17 0.78 0.78004 D1 4 33 81 285 169 34 11:38 11:8 86400 2035 205140 203440 <05 0.25 2 0948-00 0.000 0.17 0.78 0.78004 4 33 81 248 132 28 118 11386 8400 20.40 205440 205740 '0.5 0.31 2 0940-0 0.000 0.17 0.78 0.78005 5 34 80 145 29 8 1148 11:46 8400 204S 205140 205440 <0.5 1.42 2 0948-00 0.000 0.17 0.84 0.78O0O TI Tt5s Ts5 TB5 130 14 3 1200 1200 88400 20:50 204800 204900 '0.5 3.97 2 094800 0.000 0.17 0.78 0.78
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_ _LAACC *~'24 r fume ~ ~2'hrd~i~ ~ Db~S Standard..-~ *.*****~~%,;~oai Moiay ir Aol ay/r "'Sii-.~ :o~u.

_ _ _ _ _ _ iL 1 3 aiIo, _ _ _ _ /M S__ _ _ _ _ _ _ _ _
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Billngs * Casper. *Gilette
- } Helena * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mall: energyOtrlb.com * FAX: (307) 234-1639
PHONE: (307) 235.0515 * TOLL FREE: (888) 235-0515

Large Area Activated Charcoal Canister (LAACC) Radon Flux Report

Project: Pathfinder Mlnes Corporation Date Set: 09-12-00
Location: Lucky McMine Date Remove: 09-13-00

Report Date: September 20, 2000 Date Counted: 09-14-00
Weather: Partly cloudy, no precipitation, min temp 470F

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

1 912-00 09-13-00 Radon Flux
Lab ID LAACC# Canister Location | Time Set | Time Remove | pCim 2s

36026- 1 1 280 78 12:43 12:43 2.7
36026- 2 2 281 94 12:48 12:48 0.9
36026- 3 3 282 95 12:53 12:53 1.3
36026- 4 4 283 96 12:56 12:56 1.1
36026-5 5 284 97 13:02 13:02 1.5
36026- 6 86 285 98 13:06 13:06 <0.5
36026- 7 87 286 99 13:12 13:12 1.7
36026- 8 88 287 40 13:20 13:20 0.7
36026- 8 Laboratory dup 287 40 13:20 13:20 0.7
36026- 9 89 288 41 13:24 13:24 0.6
36026- 10 90 289 58 13:29 13:29 <0.5
36026- 11 91 290 59 13:33 13:33 1.2
36026- 12 92 291 60 13:36 13:36 0.7
36026- 13 93 292 62 13:41 13:41 1.0
36026- 14 94 293 85 13:45 13:45 0.8
36026- 15 95 294 86 13:52 13:52 4.4
36026- 16 96 295 110 13:55 13:55 5.0
36026- 16 Laboratory dup 295 110 13:55 13:55 4.9
36026- 17 97 296 111 13:59 13:59 0.6
36026- 18 98 297 113 14:03 14:03 0.9
36026- 19 99 298 114 14:06 14:06 <0.5
36026- 20 100 299 115 14:09 14:09 1.5
36026- 21 TBI TBI TBI 12:00 12:00 <0.5

RECEOIVE '
S°L29 2000 .-

8y7c

dpb r:\reports\clients.2000\pathfinderUuckymcmine\laaccs\rc3626.xis

TR A CuI PPI. PA G E 1U .

Q 2. nI !COMPLETE ANALYTICAL SERVICES
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Large Area Activated Charcoal Canister (LAACC) Radon Flux Quality Assurance Report

Project: Pathfinder Mines Corporation Date Set: 09-12-00
Location: Lucky McMine Date Remove: 09-13-00

Report Date: September 20, 2000 Date Counted: 09-14-00
Weather: Partly cloudy, no precipitation, min temp 472F

Trip Blank - Lab ID Canister # I Radon Flux - pCImzs l
| 36026- 21 | TBI | <0.5

I - Blank Charcoal cpm I Standard Number 1 cpm I Standard Number 2 cpm l
130 1 2403 1 4473

dpb r:%rcpoructients.2000\pathrmderJuckymcminencIaaccs\rc36026.xls

TRAMI;P" NM!. PAGE tUO.
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Average of recoveries: 0.960

Minimum Radon Flux for Lucky McMine Project:

Maximum Radon Flux for Lucky McMine Project:

Average Radon Flux for #280-299

<0.5

5.00

1.51

PCilm 2S

PCilM2S

pCihn~s

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCim 2 s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By: -7.42 Ya'
s".sac Ga r

Reviewed By:
/-I I'--

i. - -
-,:z � ..- "

-- C. �7 F-cy�-,
rN3."-,T W-kw-c�'

Tr',ACI'k!i!?G INO. PAGE NO.
dpb r:\reports\clients.2000\pathrinder\lucky.,mcmine~laaccs\rr-36026.xis
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916M0 x 2.10E-06
7n0 Area 0.051

- .-- 0.03T ?
Ett. 0.00319

2.22 dbpA t

Oana I
Sabwv LAACCM

Localiom
Repot date:
Weatfn

IP~.hfdw MWe. Copdon

D.eS so 9112100 91240
Date Remond 913Mt 9/134
Oslo Cownted 91144o

x 2.10E-OS
Area 0051

K 0.037
Etf. 0.01083

Lut y MdAna
September20 2000
Paty doudy. no p .c~atim min temp 47*F

D0.12 Date Set 9/S00
Ceth Removed W7M0
D-- e1aCouted 'W50

Sid Couts 780
Dktg Counts 118
DPM. pCI 16210

CountTine. min 5.00

Std Counts 2320
Okg CombtJ 130
DPM.p Cl 18210

Count Tme. ml 5.00
2.22 d"pa

Lab ID CA LAACC 4 CM 10 Fld ID Gran Not Ntt CP Tlim Set Thi. Remond tI, ac Time Coun4
Count. Counts Stat

t2. s ac a, sc pct 222Rn Prdalon Rtun 9 Count Date t I
m.2 s1 2.3gm.

Wir2 t3 tnt 4

001
002
003
004
005
006
007
00O
008
009
010
011
012
013
014
015
016
016
017
01t
019
020
021

2
3
4
S
86
87

D1 88
e8
69
90
91
92
93
94
95

02 9S
9t
97
99
99
100

TI TB1

250
281
282
253
264
285
2S6
287
257
268
289
290
291
292
293
294
295
295
296
297
296
299
TBt

79
94
95
96
97
96
99
40
40
41
55
59
60
62
85
66
110
110
III
113
114
115

TB1

221 105 21
241 125 25
286 170 34
258 142 25
317 201 40
255 139 28
347 2t1 46
215 99 20
209 93 19
191 75 15
175 59 12
262 146 29
194 78 16
237 121 24
206 92 1a
641 525 105
704 58t 118
692 57S 115
1t7 71 14
225 109 22
173 57 11
297 18t1 3
147 31 6

12:43
12:49
1253
12.:5
1302
13:.06
13:12
1320
13 20
13:24
1329
13:33
13:36
13.41
13:45
13 52
13:55
13:55
13 59
14 03
1406
14 09
12.00

12:43
1246
12:53
12:58
1302
13:06
13:12
13:20
1320
1324
1329
13:33
13:6
1341
13:45
13:52
13:55
13:55
13:59
1403
1406
14 09
12:00

66400
86400
SEJ00
86400
se400
86400
8s400
86400
86400
8"400
se400
s6400
66400
8u4m
86400
86400
8400

66400
86400
ss400
s6400
s6400
s6400

15:15
15-20
1525
15:30
15:35
15:40
15:45
15:50
15:55
1eoo0
025
830
a:35
8:40
8:45
650
8s55
9M00
9:05
9:10
915
9 20
925

700320 700620
700320 70020
700320 700620
700440 700740
700380 700680
700440 700740
TO7OIJ 700880
700200 700500
700500 700800
707760 7080
759360 759660
759420 755720
759540 759840
7S9540 759840
759600 759600
759480 759780
759800 759900
759900 750200
759960 T78260
7?8020 760320
760140 760440
76O2M0 7605so
7s8300 768600

2.67 0.38
093 032
127 025
1.08 0.29
1.50 0.22
'0.5 029
1.3 0.19
0.74 0.40
0.70 0.42
0.57 0.52
'0.5 0.68
1.24 025
0.s6 0.50
1.02 0.33
0.78 0.43
4.44 0.11
4.96 0.10
4.68 0.10
0.80 0.55
0.92 0.37
'0.5 0.69
1.53 0.24
'0.5 137

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

09.14-00
09.14-00
09.1400
09.14-00
09.1400
09.1400
09.14e00
09.14-00
09.14-00
09-14.00
09.15900
09.15900
09-15-00
09-15900
09.15900
09-15-00
09.1s00
09.19.00
09-19.00
09o19.00
09.1.00
09.15900
09.1.00

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17,
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17

0.28
028
025
028
025
0.84
028
028
028
027
0.24
0.24
0.24
024
0.24
0.24
024
024
024
0.24
024
024
024

028
028
028
028
028
028
028
028
028
027
024
024
024
024
024
024
024
024
024
024
024
024
024

C.k) --

.... Z?

7C.)- -)

_ n
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:., I __
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Client : S Up-v- Locatiori: LuCv W)1,Insf.: iEff Tech:__

Weathler ConditionM a t L POrcip:_Qws Afi . Temp: 41 It. Back: Lot.;

Ciaroal Hack:I.tadad 1j Yr V6 _3_Could____

iy*/d/daizawlllkldm4. (cm

utnc 1996



C C-.-R G..AREA..ACTA. 7 I, : -

go, Tf

itz- r- "a
4ACC)~J*iEDN T ; TC>: fA1.

5ist.: _ Ef_ _ Tech:
Inst. Back:
Charcoal Back: Lot:
Standard: Count:

Iywldldawrtac~Id"t. rrm
lunt lq%



MT1*'M

____ ,4-#J
ENERGYLABORATORIES, INC. 2393 Salt Creekighway(826001) RO. 'ox3258 * Casper, WY82602 - 6'
To//Free 888.2350515 30-72350515 Fax 307.234.1639 ' caspoerenergy/ab.com wwwenergyab. com

X.y f

* .

Large Atea Activate C Caniter (LAACCO Fu 20Repo [
Project: 'atbfnder Mines Corporatlosr . .- ate-Set: .09-104) ',n- NOV 0~6 2.Locatioii:;LucyMcMinei. . Date Renoved:_O9-I.bN

| Ret Daf:.Septet ,840ol . : F Date Ci 1; - '-.''.'01

.' - aIF'.. :.| ' ' ... . .. ':; . ,'itat.1o,';. <.,. '~ ':n,. 'h'&,-'' .. .................................. st..
_jv

II

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for lnstnment & charcoal background counts.

.; Lab ID ,i- .. :LAACC T t l R%~?09.10094 01 | 4. jzRado xi F |

C01090283 1 1 121 4 10:17 10:17 <0.5

C01090283 2 2 122 28 10:29 10:29 <0.5

C01090283 3 3 123 26 10:34 10:34 <0.5

C01090283 4 4 124 37 10:40 10:40 <0.5

C01090283 5 5 125 36 10:44 10:44 <0.5

C01090283 6 6 126 43 10:48 10:48 <0.5

C01090283 7 7 127 42 10:51 10:51 <0.5

C01090283 8 8 128 48 11:01 11:01 <0.5

C01090283 9 9 129 51 11:10 11:10 <O0.5

C01090283 10 10 130 52 11:15 11:15 <0.5

C01090283 10 Laboratory dup 130 52 11:15 11:15 <0.5

C01090283 11 11 131 70 11:22 11:22 <0.5

C01090283 12 12 132 69 11:28 11:28 <0.5

C01090283 13 13 133 68 11:36 11:36 <0.5

C01090283 14 14 134 67 11:42 11:42 <0.5

C01090283 15 16 136 74 12:48 12:48 <0.5

C01090283 16 17 137 75 13:00 13:00 <0.5

C01090283 17 18 138 76 13:07 13:07 0.7

C01090283 18 19 139 77 13:14 13:14 <0.5

C01090283 19 20 140 83 13:23 13:23 <0.5

C01090283 19 Laboratory dup 140 83 13:23 13:23 <0.5

C01090283 20 21 141 83DUP 13:23 13:23 <0.5

C01090283 21 22 142 84 13:27 13:27 <0.5

dpb r:%rcportsclients.2001tpathrindcr~iucky tnctzir~e~laaccs\COI008.l



-7n'

Large Area Acditiatd Chircbol CanHter (LAAC dn lx1eOrt

Projecttiriier' -izeCo'rpofal. on. --.. .. . Set.. "''"1
.ocaloh: Lcky Mc e .ia~te Removed .09110-1 I"

' ReportDDate Counted 09412-01
, , weather. Clear, calmuno prtcipltablonrin . t in/ . . .

Method: Pathfider Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for intrurment & charcoal background counts.

LbID + ; | $t,?i !f 'i'Riolh

C01090283 022 23 143 87 13:31 13:31 <0.5

C01090283 023 24 144 88 13:34 13:34 <0.5

C01090283 024 25 145 107 13:39 13:39 <0.5

C01090283 025 26 146 108 13:43 13:43 <0.5

C01090283 026 27 147 109 13:47 13:47 <0.5

C01090283 027 28 148 112 13:52 13:52 <0.5

C01090283 028 29 149 100 14:05 14:05 <0.5

C01090283 029 30 150 101 14:09 14:09 <0.5

C01090283 029 Laboratory dup 150 101 14:09 14:09 <0.5

C01090283 030 31 151 125 7:41 7:41 0.9

C01090283 031 32 152 124 7:47 7:47 <0.5

C01090283 032 33 153 123 7:52 7:52 1.0

C01090283 033 34 154 122 8:01 8:01 0.9

C01090283 034 35 155 . 121 8:07 8:07 <0.5

C01090283 035 36 156 121DUP 8:07 8:07 <0.5

C01090283 036 37 157 120 8:20 8:20 3.2

C01090283 037 38 158 119 8:35 8:35 1.1

C01090283 038 39 159 118 8:39 8:39 <0.5

C01090283 039 40 160 117 8:43 8:43 <0.5

C01090283 039 Laboratory dup 160 117 8:43 8:43 <0.5

C01090283 040 41 161 116 8:47 8:47 0.8

C01090283 041 42 162 138 8:55 8:55 8.6

C01090283 042 43 163 135 9:01 9:01 <0.5

C01090283 043 44 164 134 9:05 9:05 <0.5

C01090283 044 45 165 133 9:08 9:08 1.1

C01090283 045 TI Ti TI 12:43 12:43 <0.5

C01090283 046 12 '12 '1 12:43 12:43 <0.5

C01090283 047 T3 T3 T3 12:43 12:43 <0.5

dpb r:%repons\clkints.2001 pahf-inderrtuckymcminceaaccs\COO090233.xis
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i;-. 4- '

4 .-. W .

Weather: -Clearj,-alm, no~piecipitatloji an.t; u 4

;;; ~r tab. CXX. 3 ':'^*. . .*, . r~ Rdo
- L a b~~ I D ~ '~~ ~ ~ ..- ~ 'P C i/ mx "'-iTie c m 10 .,. '

C01090283-010 09-12-01 < 5 I.000
C01090283-019 09-12-01 <0.5 1.000
C01090283-029 09-12-01 < 5 1.000
C01090283-039 09-12-01 <0 5 1.000

JAverage of recoveries: 1.000

'' '.k. ; - C 'n" -er. ! do'- 2.S

C01090283 45 TI <0.5
C01090283 46 T2 < 0.5
C01090283 47 T3 <0.5

. . -; .Blaik Charcoal 'cm q:*>v -c . ':-4 ' St;ndard Nunber1 cpm i. . - Standard Number 2 pm .-
119 1825 3634

Minimum Radon Flux for Lucky McMine Project: <0.5

Maximum Radon Flux for Lucky McMine Project: 8.57

Average Radon Flux for #120-165 < =0.83

* Note: ELl's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCifm2s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

pCi/mrs

pci/mrS
pCi/M2s

I. . 7 _ . .
. . - 1. ..

dpb r:\rcports\clierts.2001\pathrindcr~Iucky mcmine\Iaaccs~C0109O.83.xis
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AREAEARE'ACTIVATED unARCOAI~L ANIST L(AC'.IIE~,Ur

C~i~tt a F M rNC,evr GE;r Locationll: W;iC *.C

Ieathler CAL t Precip: KMor: Atilz Tellp: 440 F
lnst.: __ _ Eff. _ Tech: _ _

Inst. Back:
Charcoal flack: Lot:
Standard: Count:

iqwtdldinactcirocId". (row

Addw I9t,



( (
.IIA VCANISTHR' LAA.CQ FIE Ir &

Clientl PpkT4;I>olv- M k s Location: AJ.X I~~;Ljwf (} hist.: lTet:lv ccl:-
W~eathler C onditionl: C , Q w Precip: Mvv- Alin Tellp:- 4<o< Int JaolBack:

i$W1Stondord: 
Collif

|~~~~~~- .,7iC 1 sI*f1 Wz 1 1 10./o q/#-o _ _ . _

\9 135 -17 131± 1314, a 0_ .
Zo 140 83 134 23 CM C4/

4l83 Z- 13 CA3 j/

ZZ, Ul41 Z 1327 > _ d
2.3 14 -3S3 1331 a \
Z4- 144 _ B ' 1334- 11 Cu _\ M_
ZS 10 .5 .. 1335 133-9 > -

ZG 14f TOB Qi43 13+ CA
-z 7 14-- . \Z i3+ t1 2 /
Z8 14S, 1l 35?& l33- a /4

, q 14- 10o * 140 140 CA ( 2
ISO 150ot 14< 14o u nCl ~

#yw/d/dsmRtrlwfldn>,r4.,#

tft'c 199
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LARGEAREA AC VLAA FIELD NOTES i

Client&rWVND M ,L- QOP. Location: LuJc". Mte'fy lnst.: Eff: Tech:

Weather Condition.C , q' , ' c_ Precip: d l Mhz Temp: 4 5O 0 Inst. Back: __
_ _ , M n pCharcoal Back: __________ _ Lot: _ __T __ St Count: _______________/35 1 5 5 I 7 tandard.

I6 - 5 It -Mo/ay/Y 807DyIr 97 ..a \_ _ ._.

:LAACC.~ -'CIarroa LoaGnID 4h ie 2 n ie~ esne La Saple co t: Ir

37 Saov80ed . _nther.
_ _ _ __ _ _ _ _I_ _ _ ___ __

:C'(Ot 9(41" -Nmer . st~r Atiuj Crouns .. :i.....

4o~4 (110 CIA 843 03 t

3 ' I S I ZJ L 74 -1 _ _ __U_ _ _ _ _ _ _ _ _ _

3Z 152. 1I 4 b747 841 a \__

_ _ _ _ l5 5 1 23 -7Z .li _ _ _ __ _ _ __ _ _ _ _ _ _

3 154 I2z _ _ol __1 __ )_
35 155 C4.k _____4

NO I s(, 'm Lbop') 601' ~L. 0-4____

4S7 1234 ozc 9CIL l 4

. ._ _ _ *35 t ,~3_ _ _ _ _

45 1 59 ii!3 Sx9 9q as CA o,2-4

40 .(0 843 ,;

___ t~1 11 .84--7 84-1 ct __________

_ _ _9Z _ _ _ _ _6 8G

43 IGo3 135 9 oi qol CA__ _ __ _ _ _ _ _ _ _ _

.44 _____- 134d 90 9 os CAr_ _ _ _ _ _

4-5w ___ 133 I8 9 ____ CA__~*~ _________ ____

ly,.d/dalantas l~rsd ., rimu fun ,996



A
_ta Fh-rr 7cf'-i

_ ENERGYLABORATORIES, INC. 2393SaltCreekH/ghway (82601) -RO. Box3258 - Casper, WY82602 U7
trfMB Toll Free 888.235.0515 - 307235.0515 * Fax 307.234.1639 - casperCenergylab.com* www energolab.com

fW-7-Tv7F7--Tr-P7,c7IXW

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40CFR61
(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

1090111
M&A R;r~~jj~j~~

C01090344 1 46 166 132 10:14 10:14 <0.5

C01090344 2 47 167 131 10:20 10:20 <0.5

C01090344 3 -48 168 130 10:25 10:25 <0.5
C01090344 4 49 169 130DUP 10:25 10:25 <0.5

C01090344 5 50 170 129 10:30 10:30 0.5

C01090344 5 Laboratory dup 170 129 10:30 10:30 <0.5

C01090344 6 51 171 128 10:33 10:33 <0.5
C01090344 7 52 172 127 10:39 10:39 <0.5
C01090344 8 53 173 126 10:43 10:43 <0.5

C01090344 9 54 174 150 10:47 10:47 <0.5

C01090344 10 55 175 149 10:51 10:51 <0.5

C01090344 11 56 176 148 11:02 11:02 5.4

C01090344 12 57 177 147 11:07 11:07 <0.5

C01090344 13 58 178 146 11:12 11:12 <0.5
C01090344 14 59 179 145 11:19 11:19 0.8

C01090344 15 60 180 139 11:29 11:29 <0.5

C01090344 15 Laboratory dup 180 139 11:29 11:29 <0.5

C01090344 16 1 181 153 13:00 13:00 <0.5

C01090344 17 2 182 152 13:05 13:05 <0.5

C01090344 18 3 183 151 13:08 13:08 <0.5

C01090344 19 T3 T3 T3 13:08 13:08 <0.5

C01090344 20 T4 T4 T4 13:08 13:08 <0.5

XFWI JT 2
S NOV 0 6 2001

By -a /

dpb r:\rcports\clients.2001\pathfinder\lucky-.mcmine\laaccs\CO1090344.xls



A
ENERGYLABORA TORIES, INC. 2393Salt CreekHighway(82601) L . Box3258 - Casper, WY82602
Toll Free088.235.0515 307.235.0515 Far 307.234.1639 casper'energylab.com www energy/ab.com

AM!

Average of recoveries: 1.000

.~ ~ ~ R~ d ~ h'Fo

IC01090344-010 IT3 I<0.5
C01090344-010 T4 <0.5

I .- 6 ard C huice'rj'!'V c`I --"n, id'NMxi er'J.`7

1109 11740 13396

Minimum Radon Flux for Lucky McMine Project:

Maximum Radon Flux for Lucky McMine Project:

Average Radon Flux for #166-183

<0.5

5.37
* <= 0.79

pCi/m
2

s

pCi/m2 s

pCi/m 2 s

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/m2s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

YJ> Report Approved By:
I..'

Le .t/
. ( Reviewed By:

S rrm v E C -nsr .

dpb r:\rcports\clients.2001\pathrinder\luck-y-mcnmine\laaccs\C01090344.xls
-'-- I ",
. . . , - ,,,
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Wetather C ondidlowolt o CCAAWr cip: -r.jp0( _ llitt Tem~p. 411c S n Ct.o llck: Lr

.Ciitarroa lie" --Jil :'vtt0S, 4>tN t , Wo i 1 il ouil;'|
.start; 's, Counts _ _. ,.

4w~~ D24 ( ; * ,,s A 2S3d
4- 161 - 30 1OZ5 io (- ZS elk___

10Ib 30 LCJ ozs 1 ¢15 en, o.s
_0 ____ 12q logo 10ob CAt .

5M611 2 1033 1033 e .4 Il

5 3 \1 3 tzG 1043 io43 u i -0 fzg
54- ll-4 t50 104-1 1047 C4 t va/ .

51S 175 149 0 is loN1~ C4 r,
651 116 1klloz Miot cA,, 7/

.57 171 14-1 (l10 1101 (A*t g

too17 139 M91 tlt c4 0

I 18a1 )5:3 C3 3A A , /
;: % TZ is 5Z 1305 1305 CA ., 1 YJ9

I Y .dld.q,.I3.C. M Id'. If" Iwec 199r



(7 (3 (
DIRtIGE AREA ACTIVATED CHIARCOAL CANISTER* (LAACC) FIELD NOTES iPage Z y Of I

czic,,SL , G Locarionf:Uccu Ymc r Inst.: . Eff_ Te7c:
Insf. Back:Wear oniion:O 13r t wc.i .1f;. Temp: C charcoal 17ack: Lot:

I Al ID ~ - * Standard _ _ _ _ _ __ count: _ _ __ _ _ _
O ~ ~ ~ ~ ~ ~ ~ ~ ;0 #I: A lo@jlr, .. yer-.'s9.66-22Z >'.SSn| aoD

L4ACC .Charroal. . Location l.D. I ari .z : Jrhi e . t I .'

Count'..Grs I_ _set 
n__ 

_13 ciiaSC S_ _ _ _ _ _ __ _ __e_ _ _ _

\e. tt ~e

a

iy./d'data.lam.eifldd e.

IN-c 1996



vI z _- ENERGYLABORA rORIES, INC. 2393Sal aCreekiIghway (8260 1) R0. Box3258 Casper, WY82602
rTollFree 888.235.0515 - 307235 0515 , Fax 307234.1539 ' casper'enerWgab.com Tww.energylab. cor

Vs., ,7{~

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61

(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

C02090637 001 1 1 136 8:11 8:11 10.8

C02090637 001 Laboratory dup 1 136 8:11 8:11 10.5

C02090637 002 2 2 137 8:16 8:16 <0.6

C02090637 003 3 3 140 8:19 8:19 <0.5

C02090637 004 4 4 141 8:23 8:23 1.7

C02090637 005 6 6 142 8:27 8:27 6.6

C02090637 006 6 6 143 8:31 8:31 0.9

C02090637 007 7 7 144 8:36 8:36 <0.6

C02090637 008 8 8 144DUP 8:37 8:37 <0.5

C02090637 009 9 9 164 8:42 8:42 <0.5

C02090637 010 10 10 165 8:46 8:46 <0.5

C02090637 010 Laboratory dup 10 155 8:46 8:46 <0.5

C02090637 011 11 11 156 8:50 8:50 0.8

C02090637 012 12 12 157 8:53 8:53 <0.6

C02090637 013 13 13 158 8:57 8:57 1.2

C02090637 014 14 14 159 9:00 9:00 3.8

C02090637 015 15 15 160 9:04 9:04 <0.5

C02090637 016 16 16 161 9:11 9:11 <0.5

C02090637 017 17 17 161DUP 9:12 9:12 <0.5

C02090637 018 18 18 162 9:15 9:15 <0.5

C02090637 019 19 19 163 9:19 9:19 1.3

C02090637 020 20 20 164 9:23 9:23 1.5

C02090637 020 Laboratory dup 20 164 9:23 9:23 1.5

dpb r:% reports clients.2002 pathfinder~lucky-mcmine\laaccsuC02090637.xis TRACKPIJG !'O. PAGE NO.

9063/3ROOCO!



AP-VW

Z90

_ _ ENERGYLABORA TORIES, INC. *2393 Salt CreekHighway (82601) RO. Box 3258 Casper, WY82602
7To//Free 888 235.0515 - 307235.0515 - Fax 307234. 1639 - casper~energyfab.com * www energy/ab. com

AJflrj U17. e ,0711Yl

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

I V 1, 1A - 06

C02090637 021 21 21 165 9:27 9:27 <0.5

C02090637 022 22 22 166 9:32 9:32 <0.5

C02090637 023 23 23 167 9:38 9:38 <0.5

C02090637 024 24 24 168 9:42 9:42 <0.5

C02090637 025 25 25 169 9:46 9:46 <0.5

C02090637 026 26 26 170 9:52 9:52 <0.5

C02090637 027 27 27 171 9:56 9:56 <0.5

C02090637 028 28 28 178 10:06 10:06 <0.5

C02090637 029 29 29 180 10:11 10:11 <0.5

C02090637 030 30 30 184 10:17 10:17 <0.5

C02090637 031 TBI TBI TB1 12:00 12:00 <0.5

C02090637 032 TB2 TB2 TB2 12:00 12:00 <0.5

C02090637 033 TB3 TB3 TB3 12:00 12:00 <0.5

C02090637 034 TB4 TB4 TB4 12:00 12:00 <0.5

C02090637 035 TB5 TB5 TB5 12:00 12:00 <0.5

dpb r.\reportskl ients.2002\pathrlnder\lucky-mcrnine\laacca\C02090637.xbl

TRACKING NO. PAGE NO.

90637ROO002



A
-y ENERGYLABORA TORIES, INC.' 2393 Sal Creek Highway (82601) RO. Box 3258 Casper, WY82602

Tol/ Free 866.235.0515 307.235.0515 ' Fax 307234.1639 casper(energyfab.com wwwenergolab com
NX

|Average of recoveries: l I 10.995

126 -~
'-':'Ot 'ii--Ba thcMee~;4> - t*r, Id,>>Sd aN Hi , if!9 t da r.in .J.:

126 2077 4205
110 808 1479

Minimum Radon Flux for Lucky McMine Project:

Maximum Radon Flux for Lucky McMine Project:

Average Radon Flux for #1-30

<0.6

10.83

1.30

PCilm 2S

pCi/M2 s

PCi/M2S

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.6 pCi/m2s.
Minimum temperature under 35 degrees Fahrenheit not acceptable.

dpb r:\reports ~clients.2002\pathfinder~lucky-.mcmine~laaccs\CO2090637.xls TRACKING !H0. PAGE NO.

90637R000I02
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WNINTE. 10 C

Client:.p {m~ /te sL~ocation: Ct.fac~/} 6Ist.: Effr Tech):
W~eathler Conrdition.' JteegWgxgi: gp li~m: Inst. Back:'

Chrca Bak Lot.6t ale2 a

St nd .d83 Count.

-- i 15Sta p. ;
t 13(o 84 64@

bc3 9 1Z 57 f73

c P t~fI~o) qo, 50 04
, B1(y t 101ql\ tl A.A

C 1 k n '6'w) qlp, q -X . .

:iA

oy./d/dauallrmotrieldrm. frm
Jurc M96
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ACTT -C-F 
E LMcj~EAE CIVTED CHAROACAISTER'9AASC,

Clilell!T,*nknlxxz A,$ g A'IE Location: Lc>Ct kt 4 tc C4 EIff 
__Tch

oeather Condition:?j Precip: Afin Temp: C c Back: _
__ _ _ _ -_ 

_ _ __ _ _ _ 
Charco l Bac : Lot
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* ENERGYLABORAMTORIES, INC. 2393Sea'CreekHighway(6260 1)- O. Bx3258 - Caspel WY82602
TollFee 888.235.0515 * 307235.0515' Fax 30723.1639 caspergeneWgab.om - .wenegyab.com

Method: Pathfinder line employees placed end retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

- �', .�*. �. .. �. .�.O9�23-O2� �O9-24�O2 ,�i �Rido� Flux
� I.JAACC � ' Csinia�er 8A :�L6cailnn � X�1Inie Set � Time R��mnv.�

C02090836 001 1 166 186 8:60 8:50 0.9

C02090836 001 Laboratory dup 166 186 8:50 8:50 0.8

C02090836 002 2 167 186DUP 8:51 8:51 <0.5

C02090836 003 3 168 188 8:58 8:58 <0.5

C02090836 004 4 169 191 9:01 9:01 <0.5

C02090836 005 6 170 193 9:03 9:03 <0.5

C02090836 006 6 171 195 9:08 9:08 0.6

C02090836 007 7 172 201 9:12 9:12 <0.5

C02090836 008 8 173 203 9:15 9:15 <0.5

C02090836 009 9 174 203DUP 9:16 9:16 0.5

C02090836 010 10 175 208 9:22 9:22 <0.5

C02090836 010 Laboratory dup 175 208 9:22 9:22 <0.5

C02090836 011 11 176 211 9:26 9:26 <0.5

C02090836 012 12 177 222 9:29 9:29 <0.5

C02090836 013 13 178 224 9:32 9:32 <0.6

C02090836 014 14 179 229 9:36 9:36 <0.6

C02090836 015 15 180 233 9:40 9:40 <0.5

C02090836 016 16 181 235 9:43 9:43 <0.5

C02090836 017 17 182 236 9:47 9:47 <0.5

C02090836 018 18 183 236DUP 9:48 9:48 <0.5

C02090836 019 19 184 239 9:51 9:51 <0.5

C02090836 020 20 185 220 9:56 9:56 <0.5

C02090836 020 Laboratory dup 185 220 9:56 9:56 <0.5

OCT 1 5 2002 ? 1
Y _ = ~j

dpb r.\ reports\clients32002 \pathfinder\lucky-mcmine~laaccs\CO2090836csj T RAC~1J11G 1:o. PAGE 1ID.
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r ENERGYLABORATORIES, INC. 2393 Sai CreekHighway (0260 1)RO. Box3250 e Casper WY82602

To/lFree 88.235.0515 - 307235.0515 , Fax 307.234.1639 - casper('energy/ab.com ewwonerg.Yab. com

Method: Pathfinder Mine employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

I I 5=.,.'-',

C02090836 021 21 186 218 9:59 9:59 <0.5

C02090836 022 22 187 209 10:02 10:02 <0.5

C02090836 023 TB7 TB7 TB7 12:00 12:00 <0.5

C02090836 024 TB8 TB8 TB8 12:00 12:00 <0.5

C02090836 025 TB9 TB9 TB9 12:00 12:00 <0.5

C02090836 026 TB10 TB10 TB10 12:00 12:00 <0.5

C02090836 027 TB6 TB6 TB6 12:00 12:00 <0.5

dpb r.\reports clienb.2002 pathfinder\lucky-mcmine~laaccs \C20908361.9

TRACKIING I. PAGE fHO.

90836R00002
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ENERGYLABORA TORIES, INC.' 2393 Salt CreekHIighway (82601) RO. Bar 3258 Casper, WY82602
To//Free 888.235.0515 - 307.235.0515 , Fax 307234.1639 - casperdenergylab.com w. energyfab. com

Average of recoveries: 1 0.960

138ico - .l ' N2176 41
1 138 1 2176 1 4185

Minimum Radon Flux for Lucky McMine Project:

Maximum Radon Flux for Lucky McMine Project:

Average Radon Flux for #1-27

<0.5

0.85

0.52

pCi/m 2
s

pCilm
2

s

pCi/m
2

s

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/m2s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

TRACIING NO). PAGE 11O.dpb r: keports\clients.2002\pathfinder\lucky_mcmine\laaccs\CO2090637.xIs

90 835b 0 003
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LARGE AREA ACTIVATED CHARCOAL CANISTER (ACC FIELD, NOTES g
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RADON BARRIER CLAY
MATERIAL ANALYSES

FOR RA-226.
LABORATORY REPORTS



DMIrns * C4*iu * Gifetto * Rapid Miy

CCTb L
ENERGY LABORATORIES, INC. Cb W
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER. WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energy@trib.com - FAX: (307) 234-1639 * PHONE. (307) 235-0515 * TOLL FREE: (888) 235-0515

.:.::
4
-x .....::.:.x ' . .- .

,.--........... :.:-..

.. Y N-, ~~~~.. . Y:3.le.f.33Y 2

LIb t ID .. i2-3Y081 930082
::>'M,.WS W' .... .. ...... 9.9.St';t..Sab're atr 008

' + o." ... .... .... ............................... ......................... B .-.,,?S-C2Y. 21. ....'.g.
:sY.2< ,.. 0 .. ..Datt Rcery9

ReotT:ejul .......

Detection

Radiomnetric I ] Method _ J Limit IUnits Results
Ra t Unit

, i. : -: es ;. ., . .. .. .. . .... BSS S' 'a .S ' '; ' ' . ; .:Sc*R; >iR ' S > SB s; Ss iR S ;< 2 B ; S'

Radium-226 J Raj 903-0 T o 001 pcilg TI124 T 170I I
Radium Precision iI _ I ____|_.12 | 0.14I

JUL07 1999

By j

i, -.-ct~ y c J ~ ~ - - p I e 5 LgA v js.Y ai&.j - S * -L

5~~ ., o~~ e - S ~ f . I - - " I - - e.-. c.- .1 , o 11 e Olt I i I e - r e w - e a- r c a . i

Inih r:\Reports\Clients.99\Pathrinder\Lucky-McMine\Soil\rc30082.xls

COMPLETE ANALYTICAL SERVICES
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..RADIO-CHEMICAL QUALIT SURNCE EOTYTFNEIIE OPRTO
6fy-i.]9) ...... .99:00081.31082

.a. e......... ..... .. ..

DateRec..ed.......4~9

Repot~)ae . ~ ~. July2 2,199

Duplicate
Preciiion

Meth WIierent)

Spike
Recovery
(P!ercent!

LCS
Recovery
(Percent)

Method
Blank

(pCia
Date

An 'Ana

Laboratory A':
Radium-226:

.X . . 99-29880. w29980 g o '::

903.0 96 99 106 <0.01 06-29-99 RS

Report Approved B
Imh r:~Reports\Cfiert 9\aidctii'c ine\Soi1\rc30082.x~s

Reviewed By: o



lillings e Casper. CGliettie
Helena e fapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAIUNG: RO. BOX 3258 * CASPER, WY 82602
E-mail: energy~trib.com * FAX: (307) 234-1639
PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

LAOORATORY YSI REPOR ORPORlJJA770N~3~ y~~j .-... :~ ~. :.......U:.U. *.
_ _ ~~. . =. _... .

Fape ID RS-31S4 ~ R- etBro
1.aborator~' ID 99-3532 : 93,03 I '. 93301.. .. ....S Sample D a eflm 06S.23 t - 99sS-- 0S 7.02 S; - 99'B ater *70:: 9 S: > :>I; . :

;;;;. .Re r Date:,~ . 'ngust 51999 (Rev.ed 1;?.3-99):

DetectIon | I__
RadiometriC Method Llmit Units | Results

Radiun-226 I 'R, 903.0 0.01 PC;/g 1. I 4.01 1.23 1.21)
Radium Precisia ±I 0 07 012 0.07 0.07

. OCT8 1999

lmih r:lreponxs'clients99\pathfindcr\LuckyPvcMine\soil~rrc35302r.xls LgI o 40Log In No. 54302
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ENERGY LABORATORIES, INC. cceCI t
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601

PFI MSNXAE p= MAILING: RO. BOX 3258 * CASPER, WY 82602
'_'_ - _ '' *''_ E-mail: energy~trib.com * FAX:(307)234-1639 * PHONE:(307)235-0515 * TOLLFREE:(888)235-0515

5ifITng * CaSpef' WNUR H KW UNY

J4A B R A~ O V AI ALYS S R ~ O R T PA T9 flN D ER M U J S iC O Y~ O A I r

P r o j e & L. . ......
Sample ID...

Laborntoq...h
Sample Matrix...

S am... e.. ..t e
Date Receiv.

.. ..... D..e
.1

e

| Reporting I
Radiometric Method Limit j Units Results

[Radium-226 'Ra 903.0 | 0.01 pCi/g |0.97
Radiurn Preision i0.11

h SEP I ° 1999

fBy .-

Imb r:\Reports\Clients.99\PathfinderALuicky MfcMine\Soirkrc32268-OI1-005.xIs

COMPLETE ANALYTICAL SERVICES

Log In No. 99-32268



Blaings ' Caspqw Gillete Rapd City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energy@tribcom * FAX: (307) 23441639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Project............
Saniple.... ... .. ..

t: > iS s. -i ................. .si.Z.:. s........ ssSiX

...... ... ....... a p Soil
Sapl .xDat: .08 I299... te ..... .. d...,.0.......

~epo Dat Setembr3,1~999

[ | | Reporting|
| Radiometric | | Method I Limit Units Results

IRadium-226 '"bRa 903.0 0.01 EpCig 0.96
Radium Precision 0.11

Inih r:kReportsClicnrs.99\Pathfinder\Lucky M~c~ine\Soilkrc32268-O01-005.xls Log In No. 99-32268

COMPLE-TE ANALYTICAL SERVICES
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Snllngs * Cassp * G1Will * Pftpid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energy@trib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

..... ... .. ..... .. .. . . .

Lborn oryIf '322803

Sample; Matrix: '

Reporting|
Radiometrc JMethod ptg Units Results

Radium-226 . " fRa 903.0 0.01 pCi/g 1.29

Radium Precision Ii | 0.13

Imhi r:%Reports\Clients.99\PathfinderNLucky MicNine\Soil\rc32268-OOI1.005.xls Log In No. 99-32268

COMPLETE ANALYTICAL SERVICES
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BU¶ItAM Caspew Glltt..Ra~d City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAIUNG: P.O. BOX 3258 * CASPER. WY 82602
E-mail: energyltrib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

.... .. . '... .. . ... . .......~...*:*
-LABOJiATORY ANA1IYS!S �E�)RT PATUF�NDER MINES CORPORA ION

.�.
?rojec� I Id�Md�Iine

LaoaoyID: East 3rr)

I~ate1~ec~ved:081-~99.

R.... .. .....t. a e e i

| Reporting
Radiometric Method | Limit I Units Results

s:::W ' .::.. .. : : . -.;... . ... . . :. <. . ..... W;.

Radium-226 | ______|_903.0 0.01 pCi/g 0.94
Radium Precision i I l l f p 0.11

Irnh r:%Reports\Clients.99\Pathflnder\Lucky Mic~inc\Soit\rc32268-001-005.xls Log In No. 99-32268

COMPLETE ANALYTICAL SERVICES
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ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energyltrib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

LABORATORY ANALYSIS RP0RTi: PAw 'I N$ER MES

Sapl Da. e b.. 07 129 to 0 M-O6-',

...... .....
Repo.....ate. .Septe.be.. ,n1999

7 ~ ~ | | Reporting|ll
| Radiornetric ||Method |Limt |Units T - Resultsl

....... ..... ...:. . :.: .,: .;.:a,* .l i

Radium-226 |_______| 903.0 | 0.01 pCi/g 0.95

Radium Precision i ( _ _ [ | 0.11

1mh r:\Reports\Clients.99\Patrhinder\Lucky McMinc\SoiI\rc32268-00I-005.xls Log In No. 99-32268

COMPLETE ANALYTICAL SERVICES



/=707
<,?..... ;. ... ..... . fS...... .. R ..........R: Rg

.....!..... .QU.T ASSURANCE REPOR.T. 'PATFNDRMIE - ORPORATIOS.

.:~~~ *'¼ P. ~fg mg *8 Ri W X

Sawple Matrix I � fl'
Date Received �. I �.O8-i3-99�]

eVort
.. . :� ".:; "--; "' '. ; 1.:1.'1.'1.'11�'-'1-' � -1 I �. , - :� O -. -.. -.:,� .... ...... ......... .1; '. .1
::. ~Spexb'3i9.{jJ
If

- I - .... %-1.-.%-.---.- ..1--l'........ V..." %I- - .. -;, I r." .... 11-1:1 � ;-1;-.1-1-- .......... .;� � ;-, -

____________________ ~ ...c.44.:c4XP.c444: Žc

Relative
Percent

Method Difference

Spike
Recovery
(Percent)2

LCS
Recovery
IEercent)

Method
Blank

(Pci/gI
Date

Analyzd

Laboratory #:
Radium-226:

f f fRR f R2S R .. .................... ......... g S f R fRX0X f ................................ ......... ... ..f,. . .......f .. . ..ff

903.0 26.5 1 89 94 <0.01 08-30-99 RS

(I) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.

(2) These values ame an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI perfonns

a matrix spike on 10 percent of all samples for each analytical method.

'port Approved By: r 9-
\.;..dr:\Reports\Clients.99\Pathfinder\Lucky McMine\Soil\rc32268-00l-005.xls

Reviewed By: ,9h
Log In No. 99-32268

Log In. No.
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Billings* Caspe 0*lette

Helena * Rapld City

.ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: PO. BOX 3258 * CASPER, WY 82602
E-mail: energy~trib.com * FAX: (307) 234-1639
PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

LAOATR ANLYI .IPR -tPATHFINERE MINES CONP .TIO

Lucky e

.Sa Eas Darrow..

Repor _ae October 7,1999;
.,I... .. ....

I Rep-,ortingI

Radiometric Method Limit Units Results....4...'.:...~~ . . . .. ~.. . . ~ ~ . . ......

~Radr m226 _ _ _ _ _ _ _ __.. ..........
IRadium-226 2Ra 903-0 0-01 pCi/g 1.S5

lRadium Precision F0.13

h OCT 18 1999

By

1mh r:\Reports\Clients.99\Pathfinder\Luicky NlcNinc\SoiI~rc33o73-O01 xisLgInN.9-03 Log In No. 99-33073



Billings * Casper. Gllette
H"Ina * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER. WY 82601
MAIUNG: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energyOtrb.com * FAX: (307) 234-1639
PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

;gu2,f ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ... .S ::B::f S ..- i S - 0 :.. . . .t.. ..s .. .%. ... . .

LABORATORY ANALYSIS EPORT ATNERMINES CORPORATION:xy41.2' if.>OP

Sampe ID" WSt Baro.

. Reporting U|it
Radiometric | Method Limit| Umts Results

Radium-226 _____ | O3.0 j0.01 pCi/g 1.15
Radium Precision i .0.12

lmh r:\Rcports\Ciients.99\PathfinderkLucky McMine\Soil~rc33073-00I .xlsLo nN.9337Log In No. 99-33073
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RA'DIOCHEMICAL QUALITY ASSU E REPORT MNESCOPATHRPORAION ''C-,

r33073.;
Sapl MtrxS oU

Date.Receied.09.....

Relative
Percent

Difference

Spike
Recovery
(PercentO2

LCS
Recovery
(Percent!

Method
Blank

Method
Date

Analze Analyst

Laboratory AY:
Radium-226:

. . ... ..... ... .. ... F J 4 ~ . . Z J ~ k~. .* * * . .903W0 17.0 92 0 110 < 0.01L10i04-99 ..
903.0 17.0 i 92 110 <0.01 i 10-04-99 R S i

(I) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times
the reporting limit. This range is not applicable to samples with results below 10 times the reponing limit.

(2) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs
a matrix spike on 10 percent of all samples for each analytical method.

Report Approved By y:;972 <_ Revie-wed By: excel

Imlh r:\Reports\Clicnts.99\Pathfinder\Lucky McMine\Soil\rc33073-001 .xls; Log In No. 99-33073

Log In. No
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Bililngs * Casper * Gillette

Helen * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energy~tnb.com * FAX: (307) 234.1639
PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

|.i..........

.LABORATSS iRY RR &YSIS ISS OSRST.PATUsINSDRMS SORP ORATION

San~jvDateTime19-24999
| :S sSSRepoR t Date S:YiS8iS S$ : :S November 19,1999

Reporting
Radiometric Method R rlit Units | Results

Radium-226 ... _Ra 903.0 0.01 pCi/g 0.90

Radium Prmcision i I.10

NOV 2 9 1999 Li

By __ 7 .. ._

rs r:\Reports\Clients.99\Pathfinder\Lucky_ lchin±\.Soil\rc34046-OOl xis TRACKIING 110. PAGE HO.

3 t 1 O 4 69ROOOO I
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Bllings eCasper. Gillette

I Helena * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energy~tnb.com * FAX: (307) 234-1639
PHONE: (307) 235.0515 * TOLL FREE: (888) 235-0515

LABORATOY-.ANAYSISREPORTPATHFINDERMINESCORPORATION:XvXEl

.......... t~ w .' e d .>g , . . ... . .. .Y s ..

.'

Luckysfc~i9

:L

I . I | Reporting IIII Radiometric I I Method J rnit ig Units IResults
__ __ __ __ _ __ __ _._ .... __ __ __ _ __ _ Limi . ... Re.......ults. ...

Radium-226 __ _a 9__.0 | 0.01 | pCi/g 1.20

RadiumPrecision i _ 0.11

rs r\Reports\Clients.99\PathrinderXLucky~mcNine\Soi\rc34046-O0.xls TRACKINIG 110. PAGE HO.

3b.O'i.6ROO0O2



A997

SaPe Matri...oil
~amp~eDate) r...* 9-4499

Relative

Percent

Method Difference'

Spike

Recovery
(Pereent)2

LCS

Recovery

tPercent)

Method

Blank

(P0i0

Date

Analvzed Analyst

Laboratory #:

Radium-226: 903.0 15.1 101 109 <0.01 11-15-99 RS

Vo: s.s .euit ....

SW3050 0.95 Liter 20 11-08-99 RCBDigestion:

(I) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above IO times

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.

(2) These values are an assessmcnt of analytical accuracy. They are a percent recovery of the spike addition. ELI performs

a matrix spike on 10 percent of all samples for each analytical method.

Report Approved By:

rs r:%reportstclicnts.99\Pathfinder\LuckyM cM inc\Soil\Qaxrc34046-001-002.xls

Reviewed By: a '

TRACHiING I40. PAGE'.N O: ;..,7
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Billings * Casper * Gillette
Helena * Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: RO. BOX 3258 * CASPER, WY 82602
E-mail: energyltrib.com * FAX: (307) 234-1639
PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

i~aioriory ~ :;.~:~j~ ~ *. Rad.m-....R...........:amamp.le......... ..... tjo .:

34492-1 09-27-99 to 10-22-99 East Barrow 0.79 0.05

34492-2 10-03-99 to 10-22-99 West Barrow 0.98 0.06

34492-3 05-01-00 to 06-02-00 West Barrow 1.05 0.06

344924 06-12-00 to 07-14-00 East Barrow 1.03 0.06

34492-5 06-05-00 to 07-14-00 West Barrow 1.00 0.06

A7 H er rc /Qa _ t eo; eve s wi Stye 5

Quality Assurance Data

Method 903.0 SW 3050

Reporting Limit 0.01

Duplicatet  4.7

Spike2  97

Batch ID RA-190

Analyst rs dj

Dk6-Ain`5yz - 08-07-00 07-244x-

NOTES:

(I) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.

(2) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs

a matrix spike on 10 percent of all samples for each analytical method.

PI .1 1. . .. I .

:. ... : - fl:. ,

Report Approved By: I7 Reviewed By:

1mh rtreports\clients20OO\pathFander\lucky mcmine\solid\soiltrc34492- 1.xis

COMPLETE ANALYTICAL SERVICES

TRACGKlG tO. PA GE H0.

34492ROOO ,'



I
ENERGYLABORA TORIES, INC. 2393 Salt Creek Highway (82601) RO. ox 3258 5 Casper, WY82602
TWY J o//Free 88.235.0515 * 3072350515 * Fax 307234.1639 casper3 energylab.com nwwwenergy/abcorm

"-2

Client:
\"J Project:

Pathfinder Mines Corp
Lucky Mc Mine

LABORATORY ANALYI1CAL REPORT

I n . .. nnng

Lab Order:

Report Date:

C01100685

11/19/01

Lab ID: C 1100685-001 CollectionDate: 07/15/00

Client Sample ID: East Barrow 7/15/00 to 9/2' _ 7 _ . DateReceived: 10/23/01

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES
Radium 226 . 1.0 pCl/g 0.10 E903.0 11/12/01 11:36/rs
Radium 226 precision 0.10 i E903.0 11/12/01 11:36/rs

Lab ID: CO1 100685-002 Collection Date: 07/15/00
Client Sample ID: West Barrow 7/15/00 to 9/29/00 DateReceived: 10/23/01

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES
Radium 226 0.80 pCVg 0.10 E903.0 11/12/0112:36/rs
Radium 226 precision 0.10 ± E903.0 11/12/0112:36/rs

Lab ID: C01100685-003 Collection Date: 07/15/00
ClientSampleID: WestBarrow5/1/01 to6/29101 DateReceived: 10/23/01

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES
Radium 226 1.0 pCI/g 0.10 E903.0 11/12/0113:37Irs
Radium 226 precision 0.10 i E903.0 11/12/01 13:37/rs

Lab ID: CO1 100685-004 Collection Date: 10/18/01
Client Sample ID: East Barrow 10/18/01 DateReceived: 10/23/01

Matrix: SOIL

MCIJ
Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES
Radium 226 0.90 pCIg 0.10 E903.0 11/1210114:37/rs
Radium 226 precision 0.1.0 ± E903.0 11/1210114:37/rs

, Report
\~ Dcinitions:

ND - Not detected at the reporting limit

MCL - Maximum contaminant level

RL - Analyte reporting level

QCL - Quality control limit

& o 4- c. - 13* rr, - - A P) 'A C -r J 0,), -5,pv r, -r- 7-' '- 4- 1�4 -7,z P

TRACKINGS 10.. PAGE NO.

1 068 5R00002
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LABORATORY ANALYTICAL REPORT

I . Client:
Project:

Pathfinder Mines Corp
Lucky Mc Mine

Lab Order: C01100685

Report Date: 11/19/01

Lab ID: C01100685-005 Collection Date: 10/18/01
Client Sample ID: West Barrow l0/18/01 DateReceived: 10/23/01

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES
Radium 226 0.90 pCi/g 0.10 E903.0 11/12101 15:37/rs
Radium 226 precision 0.10 t E903.0 11/12101 15:37/rs

Lab ED: CO 100685-006 Collection Date: 10/18/01

Client Sample ID: #I Basin 10/18/2001 DateReceived: 10/23/01
Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES
Radium 226 1.0 pC/g 0.10 E903.0 11112/0116:38/rs
Radium 226 precision 0.10 ±t E903.0 11/12101 16:38/rs

Lab ID: C01100685-007 Collection Date: 10/18/01
Client Sample ID: #2 Basin 10/18/2001 DateReceived: 10/23/01

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES
Radium 226 1.0 pCIg 0.10 E903.0 11/12/01 17:38/rs
Radium 226 precision 0.10 t E903.0 11/12/01 17:38/rs

Lab ID: COI 100685-008 Collection Date: 10/18/01
Client Sample ID: #2A Basin 10/18/2001 DateReceived: 10/23/01

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES
Radium 226 0.90 pCUg 0.10 E903.0 11/12/0118:38 /rs
Radium 226 precision 0.10 ± E903.0 11/12/01 18:38/rs

.Report
~~ Deflnitions:

ND - Not detected at the reporting limit

MCL - Maximum contaminant level

RL - Analyte reporting level

QCL - Quality control limit

TRACKINGIS1 ,0. PAGE NO.

I 0''85R00003
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LABORATORY ANALYTICAL REPORT

;> ;Client:
Project:

Patifinder Mines Corp
Lucky Mc Mine

Lab Order: C01100685

Report Date: 11/19/01

Lab ID: CO1 100685-009 . Collection Date: 10/18/01
Client Sample ID: #3 Basin 10/18/2001 DateReceived: 10/23/01

Matrix: SOIL

MCL/
Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES
Radium 226
Radium 226 precision

1.0 pCI/g
0.10 ±

0.10 E903.0
E903.0

11/12101 19:39 /rs
11/12/01 19:39/rs

K - Report
Definitions:

ND -Not detected at the reporting limit

MCL - Maximum contaminant level

RL - Analyte reporting level

QCL - Quality control limit

TRACKNINIG "'O. PAGE NO.

1 Or35ROOOt



LIMESTONE ANALYSIS
FOR RA-226

LABORATORY REPORT



g. /

_EE NERL LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601

a,* * MAILING: P.O. BOX 3258 * CASPER, WY 82602
-'_______"_ E-mail: energy4trib.com * FAX: (307) 234-1639 * PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Bilinks a, W - . M a M City

=

=7 .....$... ....

I

.- . - I.I......--l I.- .. . m��.- �. .� - , -111 ..� �. . I �� I. -.- . ... 1- --. -. �. �... . , I I -- l �--. � I ; .., '. - -;... , z ,.;. '. - �. .. .... ... .. .

Samjie Pa....m .... 07-2498..~~~e o rt 1)a .. ... __......_._......_... -
:S; .:'K< $;T.R%<di Omet".lCS .. . t .$ . $ MeJULIA s AZ. II ' $:.

Radium 226 22Ra EPA 903.0 pCi/g 0.01 0.90

Precision i | . 0.10

Matrix Duplicate': 103

Matrix Spike2 : 98

Analyst: RS

Date Analyzed: 08/12/98

COMPLETE ANALYTICAL SERVICES



APPENDIX

F



Rock Mulch d50 (Inches)
Point# Point ID Comment 1.000 1.630 | 2.170

1 N 784200 E 804800 0.200
2 N 784400 E 804800 0.360
3 N 784400 E 805000 0.260
4 N 784400 E 805200 0.300
5 N 784400 E 805400 0.350
6 N 784400 E 805600 0.370
7 N 784400 E 805800 . 0.360
8 N 784600 E 805000 0.290
9 N 784600 E 805200 0.500

10 N 784600 E 805400 0.340
11 N 784600 E 805600 Edge of 1ftrock
12 N 784800 E 805000 0.400
13 N 784800 E 805200 0.470
14 N 784800 E 805400 0.200
15 N 784800 E 805600 0.200
16 N 784800 E 805800 1.400
17 N 785000 E 805000 0.370
18 N 785000 E 805200 0.250
19 N 785000 E 805400 0.108
20 N 785000 E 805600 0.420
21 N 785200 E 805000 0.310
22 N 785200 E 805200 0.650
23 N 785200 E 805400 _ 0.550
24 N 785200 E 805600 . 0.550
25 N 785200 E 805800 0.250
26 N 785400 E 805000 Road
27 N 785400 E 805200 0.350
28 N 785400 E 805400 0.280
29 N 785400 E 805600 0.300
30 N 785400 E 805800 2.083
31 N 785400 E 806000 0.720
32 N 785600 E 805200 0.470
33 N 785600 E 805400 Road
34 N 785600 E 805600 0.400
35 N 785600 E 805800 0.550
36 N 785600 E 806000 0.340
37 N 785600 E 806200 0.370
38 N.785600 E 806400 1.150
39 N 785800 E 805200 0.460
40 N 785800 E 805400 Edge
41 N 785800 E 805600 Edge
42 . N 785800 E 805800 Edge
43 N 785800 E 806000 0.370
44 N 785800 E 806200 0.380
45 N 785800 E 806400 0.230
46 N 785800 E 806600 0.450
47 N 785800 E 806800 0.450
48 N 786000 E 805200 0.400
49 N 786000 E 805400 Edge _ __ _ _

50 N 786000 E 805600 _ _ 0.260
51 N 786000 E 805800 .. _ _____ 0.225 _

52 IN 786000 E 806000 __ 0.300
53 tN 786000 E 806200 _ _ _ 0.370

4/19/2005 2:39 PM
Rock Mulch Verification.xIs Sample Grid

Table F-1
Page 1
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Rock Mulch d50 (Inches)
Point# Point ID Comment 1.000 1.630 2.170

54 N 786000 E 806400 0.570
55 N 786000 E 806600 Heap Leach Sump
56 N 786000 E 807000 0.380
57 N 786200 E 805400 0.300
58 N 786200 E 805600 0.420
59 N 786200 E 805800 0.230
60 N 786200 E 806000 0.480
61 N 786200 E 806200 0.270
62 N 786200 E 806400 . 0.420
63 N 786200 E 806600 Heap Leach Sump
64 N 786200 E 806800 0.310
65 N 786200 E 807000 0.500
66 N 786200 E 807200 0.500
67 N 786400 E 804800 0.360
68 N 786400 E 805000 Marked as fill.
69 N 786400 E 805200 0.300
70 N 786400 E 805400 0.180
71 N 786400 E 805600 0.400
72 N 786400 E 805800 0.380
73 N 786400 E 806000 0.460
74 N 786400 E 806200 0.300
75 N 786400 E 806400 0.280
76 N 786400 E 806600 0.330
77 N 786400 E 807000 0.270
78 N 786400 E 807200 0.500
79 N 786600 E 804400 Off Rock
80 N 786600 E 804600 0.750
81 N 786600 E 804800 Off Rock
82 N 786600 E 805000 0.450
83 N 786600 E 805200 0.470
84 N 786600 E 805400 0.600
85 N 786600 E 805600 0.430
86 N 786600 E 805800 0.470
87 N 786600 E 806000 0.370
88 N 786600 E 806200 0.330
89 N 786600 E 806400 0.330
90 N 786600 E 806600 0.440
91 N 786600 E 806800 0.480
92 N 786600 E 807200 0.270
93 N 786800 E 804200 Off Rock
94 N 786800 E 804400 0.430
95 N 786800 E 804600 Rock @ Top of Hub 0.308
96 N 786800 E 804800 0.450
97 N 786800 E 805000 0.330
98 N 786800 E 805200 0.270
99 N 786800 E 805400 0.250

100 N 786800 E 805600 0.500
101 N 786800 E 805800 0.330
102 N 786800 E 806000 _ _ 0.410
103 N 786800 E 806200 0.440
104 N_786800 E 806400 _ _ _ 0.450
105 N 786800 E 806600 0.390
106 N 786800 E 807000 0.217-

4/19/2005 2:39 PM
Rock Mulch Verification.xls Sample Grid

Table F-1
Page 2



Rock Mulch d50 (Inches)
Point# Point ID Comment 1.000 1.630 2.170

107 N 787000 E 804000 Swamp
108 N 787000 E 804200 0.490
109 N 787000 E 804400 0.500
110 N 787000 E 804600 0.420
111 N 787000 E 804800 No Rock
112 N 787000 E 805000 0.270
113 N 787000 E 805200 0.360
114 N 787000 E 805400 0.360
115 N 787000 E 805600 0.310
116 N 787000 E 805800 0.150
117 N 787000 E 806000 0.380
118 N 787000 E 806200 0.380
119 N 787000 E 806400 0.350
120 N 787000 E 806600 0.450
121 N 787000 E 806800 0.320
122 N 787000 E 807000 0.240
123 N 787200 E 804000 No Rock
124 N 787200 E 804200 0.590
125 N 787200 E 804400 0.260
126 N 787200 E 804600 No Rock
127 N 787200 E 804800 0.400
128 N 787200 E 805000 0.320
129 N 787200 E 805200 0.300
130 N 787200 E 805400 Thin Area 0.100
131 N 787200 E 805600 0.450
132 N 787200 E 805800 0.500
133 N 787200 E 806000 0.350
134 N 787200 E 806200 0.450
135 N 787200 E 806400 0.280
136 N 787200 E 806600 0.340
137 N 787200 E 806800 0.390
138 N 787200 E 807000 0.300
139 N 787400 E 804000 0.242
140 N 787400 E 804200 0.260
141 N 787400 E 804400 No Rock
142 N 787400 E 804600 0.200
143 N 787400 E 804800 0.500
144 N 787400 E 805000 0.250
145 N 787400 E 805200 0.200
146 N 787400 E 805400 0.170
147 N 787400 E 805600 FB no Rock 0.500
148 N 787400 E 805800 0.158
149 N 787400 E 806000 0.330
150 N 787400 E 806200 0.210
151 N 787400 E 806400 Offset 0.192
152 N 787400 E 806600 0.183
153 N 787400 E 806800 0.210
154 N 787400 E 807000 0.540
155 N 787600 E 803800 Hub @ top of Rock 0.250
156 N 787600 E 804000 0.420
157 N 787600 E 804200 __ 0.330
158 N 787600 E 804400 Thin Area 0.100
159 N 787600 E 804600 0.270

4/19/2005 2:39 PM
Rock Mulch Verification.xls Sample Grid

Table F-1
Page 3



Rock Mulch d50 (Inches)
Point# Point ID Comment 1.000 1.630 2.170

160 N 787600 E 804800 0.450
161 N 787600 E 805000 0.320
162 N 787600 E 805200 0.210
163 N 787600 E 805400 Rock Pile
164 N 787600 E 805600 0.300
165 N 787600 E 805800 . 0.330
166 N 787600 E 806000 0.217
167 N 787600 E 806600 0.250
168 N 787600 E 806800 0.210
169 N 787600 E 807000 0.290
170 N 787600 E 807200 0.550
171 N 787800 E 803200 Thin Area 0.225
172 N 787800 E 803800 0.400
173 N 787800 E 804000 0.360
174 N 787800 E 804200 0.400
175 N 787800 E 804400 0.330
176 N 787800 E 804600 0.650
177 N 787800 E 804800 0.290
178 N 787800 E 805000 0.430
179 N 787800 E 805200 0.420
180 N 787800 E 805400 Road
181 N 787800 E 805600 0.280
182 N 787800 E 805800 0.290
183 N 787800 E 806000 0.300
184 N 787800 E 806200 Topsoil
185 N 787800 E 806800 0.340
186 N 787800 E 807000 0.400
187 N 787800 E 807200 0.550
188 N 788000 E 803200 Topsoil
189 N 788000 E 803800 0.290
190 N 788000 E 804000 0.350
191 N 788000 E 804200 _ 0.267
192 N 788000 E 804400 0.480
193 N 788000 E 804600 0.400
194 N 788000 E 804800 0.540
195 N 788000 E 805000 0.250
196 N 788000 E 805200 0.290
197 N 788000 E 805400 Road
198 N 788000 E 805600 0.410
199 N 788000 E 805800 0.280
200 N 788000 E 806000 0.280
201 N 788000 E 806200 0.380
202 N 788000 E 806600 0.300
203 N 788200 E 803200 0.180
204 N 788200 E 803400 0.570
205 N 788200 E 803600 Topsoil
206 N 788200 E 803800 0.350
207 N 788200 E 804000 0.450
208 N 788200 E 804200 0.330
209 N 788200 E 804400 0.550
210 N 788200 E 804800 _ _= 0.4901
211 N 788200 E 805000 _ ._ _ 0.250 _

212 N 788200 E 805200 0.300

4/19/2005 2:39 PM
Rock Mulch Verification.xls Sample Grid

Table F-1
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Rock Mulch d5O (inches)
Point# Point ID Comment 1.000 1.630 2.170

213 N 788200 E 805400 Road
214 N 788200 E 805600 0.320
215 N 788200 E 805800 0.310
216 N 788200 E 806000 0.290
217 N 788400 E 803800 0.480
218 N 788400 E 804000 0.300
219 N 788400 E 804200 0.310
220 N 788400 E 804400 0.520
221 N 788400 E 804600 0.340
222 N 788400 E 804800 0.350
223 N 788400 E 805000 0.350
224 N 788400 E 805200 0.460
225 N 788400 E 805400 0.250
226 N 788400 E 805600 0.330
227 N 788400 E 805800 0.260
228 N 788400 E 806000 0.550
229 N 788400 E 806200 0.200
230 N 788400 E 806400 0.280 .
231 N 788400 E 806600 0.280
232 N 788400 E 806800 0.480
233 N 788600 E 803000 Lots of dirt 0.350
234 N 788600 E 803800 0.260
235 N 788600 E 804000 0.220
236 N 788600 E 804200 0.250
237 N 788600 E 804400 0.280
238 N 788600 E 804600 0.290
239 N 788600 E 805400 0.220
240 N 788600 E 805600 0.330
241 N 788600 E 805800 0.310
242 N 788600 E 806000 0.220
243 N 788600 E 806200 0.270
244 N 788600 E 806400 0.310
245 N 788600 E 806600 0.270
246 N 788800 E 803000 No Rock
247 N 788800 E 803200 .5 RR
248 N 788800 E 803400 0.310
249 N 788800 E 803800 Topsoil
250 N 788800 E 804000 Thin Area 0.200
251 N 788800 E 804200 0.350
252 N 788800 E 804400 0.330
253 N 788800 E 804600 0.460
254 N 788800 E 804800 Thin Area 0.192
255 N 788800 E 805600 0.350
256 N 788800 E 805800 0.400
257 N 788800 E 806000 0.330
258 N 788800 E 806200 0.300
259 N 788800 E 806400 0.220
260 N 789000 E 803000 0.650
261 N 789000 E 803200 Topsoil
262 N 789000 E 804200 Topsoil
263 N 789000 E 804400 0.250
264 N 789000 E 804600 ____ 0.310 .
265 N 789000 E 805000 0.460

4/19/2005 2.39 PM
Rock Mulch Verification.xis Sample Grid

Table F-1
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Rock Mulch d50 ( Inches)
Point# Point ID Comment 1.000 1.630 2.170

266 N 789000 E 806200 Submerged
267 N 789200 E 803000 Windblown Fill 0.342
268 N 789200 E 803200 0.300
269 N 789200 E 804200 0.200
270 N 789200 E 804400 Topsoil
271 N 789200 E 804600 Topsoil
272 N 789200 E 804800. 0.370
273 N 789200 E 805000 0.200
274 N 789200 E 805200 0.330
275 N 789200 E 806000 0.300
276 N 789200 E 806200 Off Rock
277 N 789400 E 803200 0.400
278 N 789400 E 803400 Lots of dirt 0.350
279 N 789400 E 804800 Topsoil
280 N 789400 E 805000 0.340
281 N 789400 E 805200 0.320
282 N 789400 E 805400 0.350
283 N 789400 E 805600 0.330
284 N 789400 E 805800 0.370
285 N 789400 E 806000 Off Rock
286 N 789600 E 803200 0.310
287 N 789600 E 803400 0.330
288 N 789600 E 803600 0.380
289 N 789600 E 804200 Topsoil
290 N 789600 E 804400 Topsoil
291 N 789600 E 804600 Topsoil
292 N 789600 E 804800 Topsoil
293 N 789600 E 805000 0.240
294 N 789600 E 805200 . 0.310
295 N 789800 E 803400 0.350
296 N 789800 E 803600 0.460
297 N 789800 E 803800 0.317
298 N 789800 E 805000 Topsoil
299 N 789800 E 805200 0.230
300 N 790000 E 803400 Off Rock
301 N 790000 E 803600 0.480
302 N 790000 E 803800 0.290
303 N 790000 E 804000 0.550
304 N 790000 E 804200 0.340
305 N 790000 E 804400 0.380
306 N 790000 E 804600 0.580
307 N 790000 E 804800 0.360
308 N 790000 E 805000 0.450
309 N 790200 E 803400 0.320
310 N 790200 E 803600 RB at low spot 0.275
311 N 790200 E 803800 0.300
312 N 790200 E 804000 _ | 0.370
313 N 790200 E 804200 . 0.350
314 N 790200 E 804400 0.550
315 N 790200 E 804600 0.258
316 N 790200 E 804800 0.400
317 N 790400 E 803400 0.250
318 N 790400 E 803600 Thin Spots 0.225

4/19/2005 2:39 PM
Rock Mulch Verification.xis Sample Grid
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_ Rock Mulch d50 (Inches)
Point# Point ID Comment 1.000 1.630 2.170

319 N 790400 E 803800 0.340
320 N 790400 E 804000 0.330
321 N 790400 E 804200 0.317
322 N 790400 E 804400 0.300
323 N 790400 E 804600 0.320
324 N 790600 E 803600 0.200
325 N 790600 E 803800 0.220
326 N 790600 E 804000 0.220
327 N 790600 E 804200 0.220
328 N 790600 E 804400 0.300
329 N 790800 E 803600 0.250
330 N 790800 E 803800 0.200
331 N 790800 E 804000 0.200
332 N 790800 E 804200 0.217
333 N 790800 E 804400 0.350
334 N 790800 E 804600 0.260
335 N 791000 E 803600 0.250
336 N 791000 E 803800 0.250
337 N 791000 E 804000 0.220
338 N 791000 E 804200 0.280
339 N 791000 E 804400 0.300
340 N 791200 E 803600 0.200
341 N 791200 E 803800 0.260
342 N 791200 E 804000 0.190
343 N 791200 E 804200 0.500
344 N 791200 E 804400 0.300
345 N 791400 E 804000 0.300
346 N 791400 E 804200 0.330
347 N 791400 E 804400 0.260
348 N 791600 E 804200 0.260
349 N 791600 E 804400 0.500
350 N 791600 E 804600 Off Rock
351 N 792000 E 804800 Off Rock
352 N 792400 E 804600 Off Rock
353 N 792400 E 805000 0.300
354 N 792600 E 803800 0.350
355 N 792600 E 804000 0.200
356 N 792600 E 804400 0.200
357 N 792600 E 804600 Channel
358 N 792600 E 805000 0.225
359 N 792600 E 805200 0.550
360 N 792800 E 803800 0.350
361 N 792800 E 804000 0.320
362 N 792800 E 804400 0.270
363 N 792800 E 804600 0.200
364 N 792800 E 805000 0.250
365 N 793000 E 804400 0.250
366 N 793000 E 804600 0.300
367 N 793000 E 804800 0.360
368 N 793200 E 804000 0_ __ 0400
369 N 793200 E 804400 0.240
370 N 793400 E 804000 0.350
371 N 793400 E 804200 0.200
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Rock Mulch d50 (Inchesi
Point # Point ID Comment 1.000 | 1.630| 2.170 |

372 N 793400 E 804400 0.250
373 N 793400 E 804600 0.300
374 N 793400 E 804800 0.250
375 N 793600 E 803200 Off Rock
376 N 793600 E 803400 Off Rock
377 N 793600 E 804000 0.250
378 N 793600 E 804200 0.450
379 N 793600 E 804400 0.600
380 N 793600 E 804600 0.600

F381 N 793600 E 804800 0.260
382 N 793800 E 803200 Off Rock
383 N 793800 E 803400 Offset 0.208
384 N 793800 E 803600 0.180
385 N 793800 E 804000 0.200
386 N 793800 E 804200 Hub BELOW Rock 0.225
387 N 793800 E 804400 0.208
388 N 793800 E 804600 0.500
389 N 793800 E 804800 0.240
390 N 794000 E 803200 Off Rock
391 N 794000 E 803400 0.250
392 N 794000 E 803600 Rock @ top of Hub 0.167
393 N 794000 E 803800 . 0.200
394 N 794000 E 804000 0.250
395 N 794000 E 804200 0.430
396 N 794000 E 804600 0.270
397 N 794000 E 804800 0.230
398 N 794200 E 803000 0.250
399 N 794200 E 803200 0.290
400 N 794200 E 803400 0.300
401 N 794200 E 803600 RB Thin Area 0.225
402 N 794200 E 803800 Rock @ top of Hub _ 0.200
403 N 794200 E 804000 Rock @ top of Hub 0.217
404 N 794200 E 804200 0.350
405 N 794200 E 804400 0.350
406 N 794200 E 804600 0.250
407 N 794200 E 804800 0.220
408 N 794400 E 803400 0.280
409 N 794400 E 803600 0.340
410 N 794400 E 803800 Rock @ top of Hub 0.158
411 N 794400 E 804000 0.200
412 N 794400 E 804200 0.350
413 N 794400 E 804400 0.250
414 N 794400 E 804600 0.270
415 N 794400 E 804800 0.250
416 N 794600 E 803600 Off Rock
417 N 794600 E 803800 0.300
418 N 794600 E 804000 . 0.400
419 N 794600 E 804200 0.350
420 N 794600 E 804400 =_ _ 0.250
421 N 794600 E 804600 _ _ _ 0.200
422 N 794800 E 804200 _ ._ 0.170
423 N 794800 E 804400 0.200 ..

424 N 795000 E 804200 0.260
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Rock Mulch d50 (Inches)
Point# Point ID Comment 1.000 1.630 2.170

425 N 795000 E 804600 Off Rock
426 N 795200 E 804400 1 0.190

. Count 9 211 68
Max 0.650 2.083 0.750

_ Min 0.100 0.108 0.225
. Average Sample Data 0.318 0.340 0.383

Standard Thickness 0.250 0.272 0.362
Average % of Standard 127% 125% 106%I

Upper Limit (110% of D50*2 + .075) 0.350 0.374 0.473
Count Above Limit 29 57 12
% Above Limit 30.5% 27.0% 17.6%

Lower Limit (90% of D50*2 - .075) 0.150 0.170 0.251I Count Below Limit 2 3 3
I% Below Limit 2.1% 1.4% 4.4%

4/19/2005 2:39 PM
Rock Mulch Verification.xis Sample Grid
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1.63 in Rock Sampling
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2.17 in Rock Sampling
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(

Pathfinder Mines Corporation
Lucky Mtc Mne Reclamation Project

Rock Products Quality Control Gradation Results

Design Test Date Cumulative Percent Passing Pass(P)
D50 No. Volume Pecet asin

(CY) 20.4r 16.42' 1is ir 10t 9.6' - 6.4- 6' _ 4- ' . 3' - 1.25' _ .'7 Fail (F)

17 oC r0.A _ 7.31A ._ I2 1 S- 6. 3 F

t.lX l8?fJO(o;} .4 I/c gas t ?,} . P l1

I 1 lZ/7S 0(r.t.-41) .1 /@ f 2 2t6 Z;2
__ = - _ ____ .c

_ iz/ o-J;)___ _… __ _ -__ __



(.

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

Non-Conformance Description:_ 1*', ,.A am,& AI v ,ec. Tested By: Iij5', > Date: jz_ &

Corrective Action: A L t m caa ME Project Manager. Date:A a

re scof/ a+> -el, S PMC Construction Manager Date:
Palcs. a



(

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

Cf'

Non-Conformance Description: U 'A by n 4 5 c Tested By: ;Vjf ,5 Date: 7 -It
|ICorrective Action: M4J'-er H a c e r 1MB Project Manager: -Date:fr

re PMC Construction Manager. Date:



(

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

Non-Conformance Description:D _,, I , J" J .dt cet fVt.. Tested By: Date: - -4_ -

Corrective Action: A c s, . IME Project Manager. 7 ;4 , Date: 4_,_-ra

r e: S Areit a re krklPMC Construction Manager. Date:
. .2



(

Pathfinder MIines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Design Test Date Cumulative Percent Passing Pass(P)
Dcy No. Vol)ue 20.42- 16.42 15is 12- 10t 9.6| 1S- 6.4' 6' |S 4' 3.5' 3' 25' r 1. 12|5 1' .75? Fail

I= = It) WrIt I- /00 I Iva.



(I

Pathrfider Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(..

Design Test Date Cumulative Percent Passing Pass(P)
Dc) No. Volume 20.42' 16.42' 1 2' t ,0 9.6' - &4' 6' S 4' 3.5' 3- 2.5 2 S _ Fail (F)

(Cy) 7u/i Fail __

'I l £o 3t ___ IS-* 7o _

'71_ _ _ _ _ ____=1_ =====._= =

Non-Conformance Description: , " "',J # s ee. Tested By: 6JDate : 3 -I

Corrective Action: fi,-,,Fs f & I DM Project Manager. Date, . -

a- r .l PMC Constnrction Maniaer Date:



(

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Design Test Date Cumulative Percent Passing Pass(P)
D50 No. Volume 20.42- 6.42^ 15' Ir 10 | 9.6 | S. 6-4- 6 | 4- 3.' 3- 2| 1.' | - | ,75

(C _(y) .9..2Fail (F)

5. " , ,, -'o - /s fy 67 1Y:_l
=__ _ .__ _r(. __==1 - - - - -…- - - ' Y i 6 * - !

__-I =_ =-~t __ ___=_= _

Non-Conformance Description: D . a. me .J A ,.4 Tested By: lV,$/ y | Date: 7-/z- 9

[Corrective Action: ,4IME Project Manage= Date:

e .r d, PMC Construction Mana er: Date:



Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results



(..

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

Design Test Date Cumulative Percent Passing Pass(P)
Dy No. Volume 20.42- 16.42- 15' 12' 10- 9.6' S. 6.4- 6- 5' 4- 3.5- 3- 2.5- 2- -.? S25- < 7' Fail (F)

I/0 IL.U'J 37///fj -o - . / 7 I Ilo P

q,, ~G ' - -/roO __£ ZA Z/ Iz _

Non-Conformance Description: CI, d'1 d m ,vfetf Sr Tested By: -Date

Corrective Action: r S c (IME Project Manager, . Date:+

kf c. 1 e.e re kc/. PMC Construction Manager Date:



Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Non-Conformance Description: I II J c

Corrective Action: ,,- 4 rki-er

Tested By: txQ5/,* - _

IME Project Manager:

PMC Construction Manager

_ Date: I-/ SL_ j F

_Date:l



(

Pathfinder Mines Corporation
Lucky Me Mine Reclamation Project

Rock Products Quality Control Gradation Results

Non-Conformance Description: /V OA) C

Corrective Action:

Tested By: A4&/'
_ IME Project Manager-;.& A

PMC Construction Nanager: I

Date: -2-o - 7

Date:

Date:

ii
i

P__
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(i .(

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

Non-Conformance Description: Barst

Corrective Action:

Tested By: LAI
IME Project Manager:. ?q , . 4
PMC Construction Manager:

Date: B3 Zr- 7g
_Date: .-s2 -a <;

Date:II.



('.

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

. . .

. .

. ..

.

. . .

Non-Conformance Description: (I TJ , Tested By: g ~-y Date:'?- ,F -9

Corrective Action: IME Project Manager A g f z Date:

PMC Construction Mana r Date:



:r - i

C C

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

. O

Design Test Date Cumulative Percent Passing Pass(P)
l)50 No. Volume

__ (cy) e 2042' 16.42' 15' 12' 10' 9.6 r 6A- 6' S. 4| 3.5' 3- 2.5- 2 1.5 125' _ 75' Fail (F)

6 " jg t) -3t / -- 0 ft - __ F3

Non-Conformance Description: D,-b LO JrO e pr Tested By: Date:

Corrective Action: ;.St.- ,4t. r.r. 2!S W. IME Project Manager Date: 9/ l

l sF- PMC Construction Manager: Date:



( (. )

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results



C

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(:

Design Test Date Cumulative Percent Passing Pass(P)
D,0  No. Volume

(CY) 20.42- 16.42- IS' 12- 10- 9.6- 8' 6.4- 6 | 5. 4- 3.5- 3- 2.5 | 1.5 1.25- 1 .7s Fail (

qu _ - _= _ _ __ IZD _ T

|Non-Conformance Description: Tested By: 6t, 4/ . Date: g/- c -
Corrective Action: _ME Project Manager: Date:

PMC Construction Manaler. Date:



( (.

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(.

Non-Conformance Description: Tested By: JLU Date: _trpe '

Corrective Action: IME Project Manager 6 Date: s-8 g

PMC Construction Manager. Date:



(

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

('.

Design Test Date Cumulative Percent Passing Pass(P)
D50  NO. Volume

(cy) 20.42 16.42 1S' 12' 10 9.6- r 6.4" 6 5' 4 3.? 3 2. r 2 ' 1- I 2 1"- 7* Fail (F)

/I-- =. =-= =-_= __= - __E
/L4 = __ -________ ==_

[Non-Conformance Description: s s - * |.Tested By: |Date: _

Corrective Action: 5 1ME Project Manager:4;. Date- 5_,4_9T

PMC Construction Manager Date:



(: (:.

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

Design Test Date Cumulative Percent Passing Pass(P)
D50  No. Volume-

(CY) 20.4r 16.42 15- J 10 9.6- S. 6.4- |? 5- 4- 3.S| 3- 2. | r | 1 IM, 1- 75- Fail (F)

1<e- L2Le
Non-Conformance Description: /. 3Tested By: A Date: 5 *i.

Corrective Action: A - IME Project Manager Date:

PMC Construction Manager. Date:



C

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(:

Design Test Date Cumulative Percent Passing Pass(P)
D5o No. Volume(cy) 20.4 1642' 15' 12' 10, 9.6- r 6.4' 6' S. 4- 35' 3' .- | 15' I25- 1V |75' Fail (F)

_3 E/B/q _ ___/00 'o 53 /O

Non-Conformance Description: Tested By: St 6| Date: A -5
Corrective Action: IME Project Manager: Date:

PMC Construction Manager: Date:



(.
(i

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

I I

Design Test Date Cumulative Percent Passing Pass(P)
Dso No. Volume

(Cy) 20-42' 16.42 15 | 12' to, 9-6- S. 6-4- 6 | 5- | 4- 3.5 3- 2.5- 2- 1.5 -1- | 75- Fail (F)

I- __ __=_ = _ 9=7 Z=.-

1<= AS 4.9 I..



c
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

.('

Design Test Date Cumulative Percent Passing Pass(P)
D,0  No. Volume 20-42| 164r | 12- |l| 96- S. 64- 6- 5- 4- | ' 33 25 2| 15| 125 | |75

(CY ) 20 4 6 4 ? 1 0 9 6 s 4 6 5 4 2 S 2 2 S ? 1 ? 12 ~F a il (F )

Non-Conformance Description: Tested By: _Tn Date: ,7 9f

Corrective Action: IME Project Manager: Date: ,zo,05;,

PMC Construction Manager: Date:



(
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

,,..

Design Test Date Cumulative Percent Passing Pass(P)
D5oNo. V(cy)e 20.42' 16.42 15i 12? 10- 9.6' S 6.4- 6 5' 4- 3.S5 3- 2.- r 2X.5 1. , * Fail (F)

(Cy) Fai ( l_
1=100 I Itr - 4%I 12AVt1 X

= = __ = _ 5--= - = = ==… = =

Non-Conformance Description: Tested By: em . Date:

Corrective Action: IME Project Manager: gDate

L PMC Construction Manager: Date:



(- (

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

,(

Design Test Date Cumulative Percent Passing Pass(P)
D30 No. V(cy)lm 20.4r 16.42' |5' Ir 10- 9.6- 6.4' 6' r 4- 3.5' 3' 2.5 r 12 5 - .75' Fail (F)l

6 \ t T 7 - 2 q S =e == =====

Non-Conformance Description: Tested By: vPP| Date: 7-zi-sv

Corrective Action: IME Project Manager. | Date:

PMC Construction Manager (Date:
pl s. 1. .,._



(F

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

Design Test Date Cumulative Percent Passing Pass(P)

y No. Volume 20.42' 164? 154 12' 10' 9.6' S 64 6- 5 4-- .5- 25- V . 15 | 1- . 75- Fail (F)

SW-S 1 IO OO4CI.1 53,

Non-Conformance Description: Tested By: z | Date: ,'st
Corrective Action: IME Project Manager. , e | Date: 11

PMC Construction Manager. Date:
. .-
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i.

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

r

Non-Conformance Description:

Corrective Action:

Tested By: 3rem Date: ?-v4-,m

1ME Project Manager- Date:

PMC Construction Manager: Date:
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Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Design Test Date Cumulative Percent Passing Pass(P)

D__No. Volumce 20.42- 16.42- 15- 12' 10- 9.6- 6.4- 6- S. 4' 3. 3' 2.5' 2' 1.5' 1 275 Fail (E )

%M1:~~Vv, 7Z_ S-ZI 44 .1V. 1-

__ -__
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Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Non-Conformance Description:

Corrective Action:

Tested By: rfm Date: s-zI -,I

IME Project Manager: Date:

PMC Construction Manager: Date:IIl1...._,,|



(:

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

('

Non-Conformance Description:

Corrective Action:

I
-

Tested By: 3rfe

IME Project Manager: be,

PMC Construction Manager.

t Date: 2--ze

Date: A I> -q ts

Date:

I



( (S

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(. !

Design Test Date Cumulative Percent Passing Pass(P)

y No. Volume 20.42- 16.42' 15' 12' 10" 96" S 6'4' 6- S, 4- 3.5- 3- 25- 2- IS L25 1_ .75' F

(CY Failt> -3- X_

[Non-,Conformance Description: Tested By: 2-Pm Dte

Corrective Action: IME Project Manager- Date:

PMC Construction ManagerDae



( (S (
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

Non-Conformance Description:

Corrective Action:

Tested By: Pro Date: 0 I

IME Project Manager. ' Date: r -,,, t$
PMC Construction Manager. Date:

.
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Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(..

Non-Conformance Description:

Corrective Action:

Tested By: 3rT} Date: to-t-Tl

IME Project Manager d4w Date: U-0_

PMC Construction Manager.II



(
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Non-Confornmance Description:

Corrective Action:

Tested By: for, Date:

IME Project Manager L Date: It s-7 |

PMC Construction Manager Date:
II

IL~
p.-" = -.1. 1-111,
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Pathfinder Mines Corporation
Lucky Me Mine Reclamation Project

Rock Products Quality Control Gradation Results

(.

Design Test Date Cumulative Percent Passing Pass(P)
D50yNo. Voum)e 20.42- 16.42' 15- 12' 10' 9.6 _ 64 6' 5' 4- 3.5' 3- 25 | 1r ? 1.25 1- .75 Fail (F)

|Non-Conformance Description: Tested By: TM Date: ii-is

Corrective Action: IME Project Manager: , Date:

PMC Construction Manager Date:



( (..

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

. Non-Confornance Description: Tested By: :-r' Date: to-vr- qb

Corrective Action: IMN Project Manager: ; Date 1(- -

PMC Construction Manager Date:
P.,, -. * .-.. ..



(

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

C

Design Test Date Cumulative Percent Passing Pass(P)
Do0 No. V(cy)e 2042' 16.42' 1s Ir 1 9.6- 6.4 6' S. 4- 3I' 3- 2.5' r 1.5? 12 1 . Fai (

Non-Conformance Description: Tested By: rfn -Date: _

Corrective Action: IME Project Manager: 6 Date:

PMC Construction Manager. Date:



C (I

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Design Test Date Cumulative Percent Passing Pass(P)
D50  No. Volume

(CY)o. _ Voum 20.4J2 16.42' i5s 12- 10- 9.6- S- 64- 6- S- 4- 3.| 3- 2.5 r | 1.2'- | .7. Fail (F)

Z. T too o-" t.2 =1 z 7l ZI T Iz. I P

~~~~~~~~___,---________

Non-Conformance Description: Tested By: | Date: io-zo-1v

Corrective Action: IME Project Manager: ,| Date:

_PMC Construction Manager. Date:
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Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

,(.

Design Test Date Cumulative Percent Passing Pass(P)
D50~ No. Volume-

(CY) 20.42' 16.42' 15' I 10 9.6' | | 6.4' 6- 5| 4- 3.5- 3- M 2r 131 1.25s 1| .7S F-ail)

1 3 = _ Ie3 T 9 P

Non-Conformance Description: Tested By: 3vm Date: - 3- r

Corrective Action: IME Project Manager < Date:

PMC Construction Manager: Date:



(:
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

Design Test Date Cumulative Percent Passing Pass(P)
D50  No. Volume 20.42' 16.42' 15' 12' rC- 9.6- - 64 6 S' 3 3- 2.5- r 1Is _ 1 .75 Fan tF)

_______ __ __ ____ _ _ ) _ _a _)

== ==f~Y =P= _

Non-Conformance Description: Tested By: :rpm Date: 10 - as -

Corrective Action: IME Project Manager e K Date:

PMC Construction Manager. Date:
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Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

C

Non-Conformance Description: i.~ tz~z.-

Corrective Action: T- ,

Tested By: TM Date: i-ti-d.

IME Project Manager: A Date: 1-s-If

PMC Construction Manager Date:
'I

II



I
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

C

Non-Conformance Description: \

Corrective Action: Tom k. 3r.

Tested By: s3V

IME Project Manager

PMC Construction Manager

Date: I , -zs

Date:

.isI
LA:
pawn . .D ... _w.
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Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(9

,

Non- Conformnance Description:

Corrective Action:

Tested By: Zpj Date: i Ad as

IME Project Manager Dat: 1 Da t

PMC Construction Manager: Date:
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Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

{

Non-Conformance Description: A ] | Tested By: rem Date: it-t-rtl
Corrective Action: .ui IME Project Manager

[ -rO tx .... PMC Construction Manager Date:



Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

{

Non-Conformance Description: Tested By: vrp Date: li-zao9
Corrective Action: IME Project Manager

PMC Construction Manager Date:
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Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Design Test Date Cumulative Percent Passing Pass(P)
D50  No. Volume 204 42 | 1 5- | ir |0 96- | 64 6 | 3 3 25 2- | t 115- | 1 -

(CY) 202 62 3" 1" 1" 96" S 4 ' 4 3. S " 25 2" 1? 15 I .7' Fail()

CA -ox V it l- 7_ 100.0p

tt' R14) _ _.4 z - p

__ -- _.

Non-Conformance Description: Tested By: :¶'m Date: i -ZO-Ta

Corrective Action: IME Project Manager _ Date:

I PMC Construction Manager , Date:



c.
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Design Test Date Cumulative Percent Passing Pass(P)
Dso No. Volume 204r 1642- 15' 1ro 96- r 64- 6 5 4- 3S3 - 2S 1 5' 1.25'

_ _ (CY) .7.55 '~ Fail(F

Non-Conformance Description: Tested By: .r7 Da z

Corrective Action: IME Project Manager Date:

PMC Construction Manager: Date:



( (
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

Non-Conformance Description:

Corrective Action: Rcs..
.

Tested By: -,i Date: 1 z - z _-q

IME Project Manager. Date:

PMC Construction Manager Date:



(a.

Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

.(

Design Test Date Cumulative Percent Passing Pass(P)
D o. V(cuy)me 20.42- 16.42- 15' 12 to 91 .6 6.4- 6- 5 4" 3.5- 3 2.5- 2- A- 2 _ 1 75" Fail (F)

:.(03 136) IZ-410 I, O 77.t -I.J P

_ = = - - - = - - - = - - - = - - - = - - - -= ===== - -

||on-Confoance Description: |Tested By: , | Date: iz-yg

Corrective Action: IME Project Manager: Date:

PMC Construction Manager: Date:



(..

Pathfinder Mines Corporation
Lucky Me Mine Reclamation Project

Rock Products Quality Control Gradation Results

C.

Design Test Date Cumulative Percent Passing Pass(P)

D(y No. Volume 20.42- 16A2. 15 12? 10 9.6' 6.4 6' _5 4 IS' 3 25' 2 15 1 - Fail (F)

(Cy) ai. ql _ (v-3J;-

.__ = = __ --

-~ _ __- __ -_ -- -_ _- -

Non-Conformance Description: Tested By: > Date: 1-2 -. 1 c

Corrective Action: IME Project Manager| Date:

PMC Construction Manager Date:



( (
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(I

Design Test Date Cumulative Percent Passing Pass(P)
Dyo No. Volume 20.42' 16.4r is, 12' 10o 9.6- _ 64' 6' 5' 4 3.-' 3' 2.-5 r | 1s| 1. | r ' Fail (F)

/ gj/ I c h Z O 2 71 P_ ==== >

Non-Conformance Description: Tested By: .|-pri Date: -zz le
Corrective Action: IME Project Manager: Date:

PMC Construction Manager: | Date:
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(
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Non-Conformance Description: Tested By: -po7 Date: X - 3- 99

Corrective Action: IME Project Manager: - Date:

PMC Construction Manager. Date:
Pan*..X,



(s (-
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(.

Design Test Date Cumulative Percent Passing Pass(P)
D, No. Volume 20.4r 16.4r | 15 to, 9.6' | ' 6-4' 6' 5' 4' 3.5| 3' 2.5 | r | IS - | 1 7

__ _ _ _ _ _ _ _ (C y ) 2O 4 6 4 5 1 0 . . r 3 . . 2 '-~ F a il (F )

I,03 /1 /-(, _ 77.z 3.7Y = = P

i2 1- I .O P

- -_- _~ - = ---

||Non-Conformance Description: |Tested By: rPM | Date: -&.I t

||Corrective Action: |IME Project Manager |Date:

L .IPMC Construction Manager: Date: l
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Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project.

Rock Products Quality Control Gradation Results

(

Design Test Date Cumulative Percent Passing Pass(P)
D50  No. Volume

(cY) 20.42' 16.42- 15' 12' 10' 9.6' S. 6.4- 6- S. 4- 3.5- 3- 2.5 5 1r 25- _ 75- Fail (F)

_3 _Z cO 837 Ip

1.- --- …==_ ______.

Non-Conformance Description: Tested By: rpm| Date: 1- 1 q

Corrective Action: IME Project Manager . Date: -, _

PMC Construction Manager. Date:
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Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Design Test Date Cumulative Percent Passing Pass(P)
D5 No. VolumeDoo.Vlre20.42- 16.42' 5 IS- 40_ 9.6' a, er; 41- 5 3.5- 3- | 5- 2- 1.5- 1.25- -1 7-IlS

(Cy) 204't'2 I Fall

I jfz I -.O -jSt 3t~3 ~*ISM %

WW~~~ J n~ 3Xf

Non-Conformance Description: Tested By: Yri| Date: I-20-99 ||

Corrective Action: |IM Project Manager: D Date: 1 - Z-lt

PMC Construction Manag|r Date:



C.
Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

C.

Desicn Test Date Cumulative Percent Passing Pass(P)
D50  No. Volume 2042- 1642- |5' ir |e- 96- r | 6| 4- 3S | r | IS| 12 _ 7S' Fail

(Cy) 29 _|s z F F

Non-Conformance Description: Tested By: z-pm Date: z z99

Corrective Action: PQgs4 IME Project Manager Date:

PMC Construction Manager Date:
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Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

C

Design Test Date Cumulative Percent Passing Pass(P)

Dc No. Volume 20.4r 16.4r i| r 01 9.61 8| 6.4| 6' 5 4- 3.5' 3- |5| r| 1.5 125' - *75' Fail (

I.ts'3 /3 23 = ,D 1'.a S ==

Non-Conformance Description: Tested By: j-pMDaez- 19

Corrective Action: 1MB Project Manager Dae _,5

PMC Construction Manager Date:



Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

C

Design Test Date Cumulative Percent Passing PassPT)
D50  No. Volume 2o.4r l6.4r , ir l o _ _ _ 51 4- 33e 3- _ r

(Cy) 204 64 5 1 0rC ?35 Y 25 r 1. 1.Z5 1. -7 Fail (F)

. O) Zt Z-" ,j 36. to Z _.2 ..

_3/.t3 Z3-R q z'9 _ S 7Y55 3__' P

Non-Conformance Description: Tested By: rpM Date: 7. . -.

Corrective Action: IME Project Manager 44.-,| Date: -.- t

PMC Construction Manager Date:
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Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(.

Design Test Date Cumulative Percent Passing Pass(P)
D50  No. Volume 2.r 1.2 s 2 0 .1 , 64 ' S

(Cy) IS 2042 | 1642' 1S 12 | 96 | 64| 6 | 4 3.5' | 2 | 1. | 1.25? 11 |.75 Fail (F)

,. ' Z-is /007.0 qq.i/ &r' IV'*

Non-Conformance Description: Tested By: :'ffl Date: 7- s-s7

Corrective Action: IME Project Manager. >,J Date: z

PMC Construction Manager Date:
I .M,,anage,_, .
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Pathfinder Mines Corporation

Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

(

Non-Conformance Description: Ca i~A Tested By: Zpr) Date: -Jl-
Corrective Action: . [vRE Project Manager. g, Date: I-l -. t

PMC Construction Manager Date:
, . ,. .. .



Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

( J

Design Test Date Cumulative Percent Passing Pass(P)
D(cyNo. Volume 204r 1642 15-' - 96' _ 6 SI 4- 3.5' 3- 2- 25 Fail (F)

(Cy) W. t. D%. _ _ _. iFa

Non-Conformance Description: Tested By: 7| Date: Z-17_FA

Corrective Action: IME Project Manager: Date:

PMC Construction Manager| Date:
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Pathfinder Mines Corporation
Lucky Mc Mine Reclamation Project

Rock Products Quality Control Gradation Results

| Non-Conformance Description: * - Tested By: rem Date: S

Corrective Action: IE Project Manager !9n Date: -_ ., 1

PMC Construction Manager. Date:



LIMESTONE SIZE TESTING

2001



T) � I " 1/.r 1,/ " , -, -.- k1 T--� 01A- - - --
t I A I "U ,A /. F-Au0

CLIENT P tk :.x d. DATE - 3zrrl BY r l
PROJECT L . .

i^lt * 7-r +fAJ SI / / 4 _ _ _ _ _ 9

( 4. re -/ -. e 1

71/.O

IN 0
MLi. 0

.31 O

(1oc

.

.1 I..-

_--

.. _

. .....

....

. _. _._.

... _ . .__ _.

INBERG-MILLER ENGINEERS



Rock Size - 6.0" D5Q '-ock Desimnation - YELLOW
(i.... ..0 ...-.-... _.. ..Ad ----.-v> ............ -- ! - m - -

90 ---|-.--r- .

~~~~~68 <Larg t° Roc 1, rO66-z><' -1_:-.-1 iI80 I. .

.~70- . ..

5Q0 e . .. . 1R|::| I.0-o~wron
2 4.6'<2 ,....- - .60RbUpr Bon

I .60CI.
40

_0-- . I0. Rock Lower Bound
20J 6<2 jC .0' Rock Upper Bound

10 **'L.j6.0' Uniform Rock Bound

0 -Jitoc<AJ.. ._ _

3 5 7 9 11 13
Diameter of Particle in Inches

FIGURE 2

A- 8 - ° G 5P Pbe $



SUBJECT 1D , 2. / X 6 el a ' L* PROJECT NO. 9 14t'. PAflF

CtLENT PCfL / t t (,DATE 2- (v-I BY I

PROJECT I ; ,s T. r s CHECKED By

,- 'a pto _ _ 4

tJ4 Fc ~ -.-Ie

,To ~,/ SfC. I$

'~~ fte: c2 e - 1., 7 I I? -Z " I 1 17z

le. 4 (Z3: , Io .

wji. Z/0.7

/ -. 7

.. i. -. !.

. .

*-:

....

. ..

.

. .

.

.. . ..

�1* ,. 9 t

TFo ~c4 .I. .. 1I0 .'9 Cs%.. t ,7. :

. .; .

CZ l , - J s /53 . _ 3 , c ' .c7

%o f? (C s b / oo. r

... ..

I . ..

.r. 1% ...

_ _ , ;. .

I j! i

. -

- i -
a. . . .

I ... . ..

.,

.3

. . . . _ _

INBERG.MILLER ENGINEERS



( Q (. CC )

Rock Size - 2.17" D50, Rock Desimination - GREEN

0)

C'cw
0n

4-

a)

100

90

80

70
60

50

40

30

20

10

0

I T - --- r___
.'2.48^. < Largest Roc

, .. . ...... ..

.. __.l _ _ _ . _ .. _

I I
I

.. _ ___
._ __ _.__.
._____. ... .. . * ' .
__ _.__.

___

.- '' .
.....

..

0--7

.. 7-- -- I-

_SmaPst Rock < 1.96- l

7 ......

f . _ _ . ... - - ._ _ * X

1.4 "./-: ,- .
.--- 2.1r Rodc Lower Bound |

.*-- 2.1r Rodc Upper Bound
r. 2.1Urnf Ro | *Bound |

... I.tt

I- 1 : . 1 .

. __ .... .. ....... ....... . . . .

L _ ___. ._

1 1.5 2 2.5 3
Diameter of Particle in Inches

3.5 4 4.5

FIGURE 3 (Continued)



SUJC U , -2. / I It 6 too L PR~OJECT NO. !;~/ S IV 1,Dn

CLIENT rC-t- / ~FdeL DATE m4-I,-6 y p

-POJC Z P /1 T-r7LA1- CmecKeo By

)~ 'CZ 0%i lab .#- lo Li/. - z1z.gs-

t, C ; Fe -;) 7.'lJ 7" fi 29,Z 1-2"of Oja/j

Se - Li : ~~.0 zInes

5~j

F.-

I I

T -o ~c.-)

' ~ ~ I i; I ~

To PC- ' b_ v. it. ff 7- 7Zt

I

: (p's-, Is
_� _. -I-I

I ;

I ; ,

i ii -

I

I 3-.

13. S7

- I

l . . . . I . .

INBERG-MILLER ENGINEERS



': (e c
Rock Size - 2.17" D50, Rock Desimnation - GREEN

mc

n-

C)

a)
EL

100

90

80

70
60

50

40

30

20

10

0

- - ....

I -- < c2504 --<Lret ok<34

--H -V; __7 __

- 7=- --- 7 - 2.irRockLower Bound
... ... .... .. 2Rck __,__ Uppe_ ' ; 2.---1c''u' 'r'ound

. _ . . ... .... . . .. r .Iom Rock Bound
_ ..... ...... _ _ _ _ _ _ _ _ _ _ _ _ _ ; ; _ . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . _ . . _ _ _ _ _ _ _ _ _ _ __._. _ ........

malles Rock Y. 1 .5.9,_ . . ..

1 1.5 2 2.5 3
Diameter of Particle in Inches

3.5 4 4.5

`5A,,4 :C 10 4-- iL,-oi

FIGURE 3 (Continued)



SUBJECT D 5a 1, 6 S - Pe I PROJECT NO. 5z/ rateR~ PACE

CLIENT Pa + k cWd ofr DATE y3-( Jvt By b

PRoJEcT bde q. , - e d

!!5 , It tvl lie, + I s o/ W41 . . .

WA4. re 4A ue 4

5c ree v

*SLE 4-),41

INBERG-MILLER ENGINEERS



(In

-a

a1)
L..
(I)
CL

"90
80
70
60
50
40
30
20
10

0

<63" <5% < 1.90"

Smlls Ro

-.- 9 '~i<25% I

1[Smallest Rock<14 1 .
1 5. 

2 ..........

Rock Size - 1.63" D" Rock Desiinatii

I Rock <261"
.-- ,. _

)n - RED

..!. .......
A- 11.63' Rock Lower Bound

* . | 1.63k Rock Upper Bound
. 1.63' Uniform Rock Bound

_.-__....- _ I . ...___

(.

Diamel
2.5

ter of Particle in Inches
3 3.5

FIGURE 3

3s- rIIco 2Ie IS'



SUBJECT D 'So I 3 v R 1I PROJECT N PI i. t/ r' r..t

CLIENT Pa t +k CATE 3-V ! -m, I BY n.

PROJECT I * , r 4.- e f2e k rs f:e CHECKED aBy

I.
^ - it -Lp 7--I

-r.+ wi./ L4, __ _ _ _ __* .

Lo4. re -a -;e l

1Y

5cree e
-< r ; --

I/ I5
'Z z 2Z if I ,/ #

-. �- 4 .4 .4. 4 .1.

-0-~
q.q 27.14r

:2; '. ::

i.

7- ,
_ .-

.~c . 14 4 4. 1

foro L L j2- 1 _ I - 1
_ %Y/ 2 tP fl-& _ *~7 _ I 7 9* |__*j <2*|*s** _|_

1 . r-5~r. - -- ;, ' *. ,'; C- *
_ _ _- _

I .... .

4

INBERG-MILLER ENGINEERS



Rock Size - 1.63" r , Rock Designation - RED (
9 0o .---''' '1'''''''..':.:!.':. ...--v"'-1-'-' -
80 !1'|1.07" < Largest Rack - "1~

.c 70 - 1 / t- - -l

a) 40 
_.., _ 5 0]_

0)...-. *... ..... .

---------.

a) 30 ..... . .
1.63'RockLoweraound

10 
V 

.
1 

5 
.6 

/Uniform 
Rock Bound

0(1 [stock<Mw'] 1*5 \ - - 2 2.5 3 3.5

Diameter of Particle in Inches

FIGURE 3

_. j)



SUBJECT r- S0 /, t 3 S PROJECT NO. El/ rZ F-I PACESUJC t 1 ,ROETN. _ Z .k P

CLIENT P f O :.x do r DA1E .3-0 13Y 7-P

PROJECT t'4-aj 4- _ P-, /C ', T e CHECKED By

I _ _ _ _ _ _ _ _

it ~. .i-rT -rdA/ + 5,w/ /t __ ' _ _ _7/,_ _ 3

1 AX re -Aa . -e 1

I - I

5c.ee V
C -r2 ,

/Z I/ 1o
I5

z : 1./ P
*I/Z~ 19 �, g,

- - P- C 1 I ' - i i

3"
- o-

.. .

. .

L . Isl
#j,.

3 L.

3.Z. 8s
5~.sa

SLA. 1-..Li 4 1 Ii

'for/IL .- t,15 .1 qc,.q � �

%. �-4�-I��'(A. j �**3.S* � ..3'.:�. .-..-)

*.%.L'. .r-5~ . 1 -.- 2- . _- _v
.7 - -. .

I . , .
INBERG-MILLER ENGINEERS



Rock Size - 1.63" V', Rock Desiqnation - RED (
( . 1- --. . -- l---A----'rw. .. ---- .....

C.70|'Largest Rock <2 - -I

( .: ... * I-/lS -ad .

lil K0 - 4 j1013< 50 %< 1.90j ] . . . .. > , ._.,ma)~~~~~~~ .0 ~< 1 8 .... |,t63 Rock tower Bounwd|

1, 1.63' Uniform Roc ound

40_

O . _ .......... ... .. .. ..0 ... ....... _ . _1.........._ _
1 Smallest Rock< 1.48" 1.5 2 2.5 3 3.5

Diameter of Particle in Inches

FIGURE 3

-_ ~ 4VE 17



80
CM
.c 70
U)
(' 60
0.
C:

Q' 40
U ,

a) 30a.
20
10
0

-v/

Rock Size - 6.0" D5 Rock Desimnation - YELL

_ .. . .

_..,.. _..

.. ... ......

. -

. .. . ..

_. ... ... _s;g

......

_ _... ...

. .

{E
3

.. 6.87" <Largest Rock .60

-=--7-1-7

7,,-t Rack < 5-41 ~

-OW

i. .. ..

.. - I -. .-. ... -.. -_.

.: F. . .. .... ... .. .- - - .

6.0 Rock Lower Bound .

. 6.0 Rock Upper Bound .

V 6.0 Uniform Rock Bound

a5v - I 1-i!
5 7 9 11 13

Diameter of Particle in Inches

FIGURE 2

et

15-

% R---:�Z:iq
63 *Z d- -

6 If. (.

-3,?. r-

C.Z-



( ( C)

Rock Size - 2.17" D50, Rock Desi~qnation - GREEN

0)

._i
Cu(n

0
EL

a)
ci

100

90

80

70

60

50
40

30
20
10
0

... ....

.. I .7

.,- : .. . -

. ~2.48" < Largest Rock.3A _

. . ... -,

.- < 2.50.

--- 7.-7'-' -

s . . . C
ii .. F

.,c.. ... .. _ .

____. ._..__.

.. . ..
_ _-

. , ___

.... .. :.
. .:: . . .: .

.-

V.1 . I .1 _ __

<25 I . . ....

.....

p.: .:

... :

........ .._
_ .. , ,,. ., .. ... . .

_ . . .... _-

___ ____ i ____

2.1r Rodc Lower Bound
. .- 2.1r Rock Upper Bound

.. 2.1rUrIfotm Rodc Bound

..... .. I.
_ ,_: __, I _ . . . . ., . , - - -

___,__ .c, I . ... :.: .:.: I .: j;. I..I .:.. i .. ...- I me rs Roc < nr96 I I'!' r .... ... ... . .. . .. . ... , .... ..
- -nsoce 1,:1 .. . .I: :'' ' :1-': '.--I --. '.'.

- _ | s X

I 1.5 2 2.5 3
Diameter of Particle in Inches

3.5 4 4.5

3 >1

Z"4
of so'2

/00

9t.°s

3z.2
5.7

f

FIGURE 3 (Continued)



CD

0n

ul

cCL
C,

0)H0.

90
80
70
60
50
40
30
20
10
0 f

1

Rock Size - 1.63" 1 ', Rock Desiqnation - RED C.
^ .

.: : . . .:. . - 3"c-5O% <1.9O :

._ .,.,. _ ___. ..

b . s-

471.631 Rock Lower Bound
1.63w Rock Upper Bound

1.3Uniform Rock Bound

_ . _ . . _

|Smalest Rock < 1-48] 1.5 2 2.5
Diameter of Particle in Inches

3 3.5

FIGURE 3

tb f.s-.,

Z 1(7

3,7.1



SUB.,,CT Cr L i L tseAve f. i 52.1
PROJECT iNO R94q- 0 tM D^nr- A -\ - @- -_ - * - - . *R m- ...... I-- . - -ue-

CLIENT - DATE 3,-to BY pm

PROJECTLUA Lafcp h t cck -m coA CHECKED BY

S"~~~ tti l . . .- .................. ... - . ._ I .. ............

-fC+C', <s,r~U3 ' 5SS-.7Z-
I

I g" I Pt-lN

Rt' _ a -s .z10-
i qmwA -- o

T ... _. 100 . ..
paiSc. (O~

.. . .... i ...

INBERG-MILLER ENGINEERS



SUBJECT C -u1TA LtMtSbo Fe W'lrF
.t

PROJECT NO. 8152 RNM PACE

CLIENT PtAAS. D ATE B-ZLy YTPM

PROJECT L.Ar"{ Mcfit Rkc\ck mQAco(n CHECKED BY

S"l t eit Z7 ... ..
% . . I . 4 .0

- . 1 n.I

's/" I PsX,' I

- >i - -1 -o 0-,-7 LI. 0C -IL/.c,

. .. ... .. .....

... .. .% .
(PC'.O I ..-..

* - . - .- * . . .

INBERG-MILLER ENGINEERS



SUBJECT Cr4,A^T AI F P1W PROJECT NO. 'A VT� P-M PACIP

C'UENT PJ lr DATE 'A-*,1B V1q

PRJC t. 6 c-r RtcckmNc~~f CHECKED By

,-r46
I - -

-V-o4-ctl 'Ezq ?- ' -5-7. o
I

(V's" I PC-"r
-jLo~* . -0- --7

0/

...

* . �s�og�* *I *';� I_*���-�_�Ii7�

c

INBERG-MILLER ENGINEERS



SUJCT rtsk~ Liv~or Pllrr PROJECT NO. PAGE

CLIENT DATE By -P M

PROJECT Lt-k-M~ri~-k~oc~o\ CHECKED By

29__ _ _

I Vs; I Pacr I

- j - _ _ _ _ _ _ '7 C

kszt - u-
... -.1. i. ..

*~~~ .-. I- - 1kW ..... ,. i c~cg

INBERG-MILLER ENGINEERS



SUBJECTC Cy- xWlj L~mtsApne F\cr PROJECT NO. 0152 RN PAOE

CLIENT PoA41c y DAA £Ea -f BYs -

PROJECT Luck'{ bcirt E,%ACU -4o( CHECKED BY

Scrn ? t as k to . ..
- I .

U.+. 'm.8 .7T
I

S /Y I PCo
Lk%*A - I 3--7 7(0-v

- .

- 0/0 - 15I.:3- -8 -/, -7OA�M�A
-- OX., .. ., ". eq-7 I

pbl�14� --

I 67
IOc'To7 %$ -

INBERG-MILLER ENGINEERS



SUSJECT Lk'Mt.,S4C)f�C FC _f- Ppairc-r t4o. 'S 115Z kM PACE

CUENT PC'Q( . DATE q- 1- a-PM

-RJCTL~Aq McPw~p (~rck-mMciAzcoC CHECKED By

sc�� Jr �t 30o I a-1c~\ -~ 4. *77. G'

I Vs " If 2.u f
U-%*A /a - (.- CP-7- -Z

R-e,-C&T-A
0/O , - 13. & SC-141

- . RAn
01/1 -

POL~~ IL.(s~ u
- -... -. - .. ./~% hsvct ~

r

INBERG-MILLER ENGINEERS



SUBJECT C L.5-tA L.A v 3 rSPROJECT NO. '8I2~ PAGE

CLIENT PDA4-l ATE 5-3- ' Y

POJECT L ck YV~~Pmc\oc~ia C C CHECKED By

It -ro --tI.

U-%*� - /D.7 . I oo -3
RAMA-MA I

C, - -- I- - -Y, - .1

f~ lI J .j).LL

* _sctI_ e

INBERG-MILLER ENGINEERS



SOUTH PASS
IRON MINE RIP RAP

SIZE TESTING



1/25/02 Sample taken at South Pass site - marginally too small for 9.6" rock.

2/9/02 Sample of delivered South Pass rock at Lucky Mc - significantly
undersized for 9.6" rock.

2/11/02 Sample tested at South Pass site - still significantly undersized for 9.6"
rock.

2/15/02 Sample of delivered South Pass rock at Lucky Mc after
processing/screenihg adjustment - rock generally meets 9.6" specification with the
exception of a few oversized rocks which could be carefully placed to fit within rock
layer.

2/18/02 Sample of delivered South Pass rock at Lucky Me - rock intended to
augment the undersized rock that had been previously delivered. Several combination
gradations were evaluated to forecast result of augmentation.

3/12/02 Sample of placed composite South Pass rock at Lucky Mc - rock
generally meets 9.6" specification with the exception of a few oversized rocks which
could be carefully placed to fit within rock layer.

5/20/02 Sample of placed composite South Pass rock at Lucky Mc - rock
generally meets 9.6" specification. The exceedence of upper bound D50 is obviated by
the fact that the South Pass rock has a much greater density than the 160 lb/ft 3 assumed in
the design process,

9/3102 Sample taken at South Pass site - rock meets for 9.6" specification.

9/20/02 Sample of 12" South Pass rock at Lucky Mc - rock meets 12"
specification.

1/30/03 Initial sample taken at South Pass site - rock is slightly larger than 12"
rock specification.

1/30/03 Second sample taken at South Pass Site - rock nearly fits 12" rock
specification.
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1125102 SAMPLE OF 9.6" SOUTH PASS ROCK
W15 (lb) W25 (lb) W50 (lb) WIOO (lb)

31.8 62.2 214.5
13.4 13.4 42.9 85.8
12.0 21.0 41.3 180.0
Grad #1 % in Combination 100
Grad #2 % in Combination 0

Assumed Sp. Mt.
160Layer Thickness;

Shape Factor
Spherical D100
D100 with Shape
Factor (inch)

16.3
1.40
15.5

13.8
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218102 SAMPLE OF DELIVERED 9.6" ROCK FROM SOUTH PASS
W15 (lb) W25 (lb) W50 (lb) W1 00 (lb)

31.8 62.2 214.5 Layer Thickness 16.3
13.4 13.4 42.9 85.8 Shape Factor 1.40
10.0 16.0 32.0 234.0 Spherical D100 16.9
Grad #1 % in Combination 100 D100 with Shape
Grad #2 % in Combination 0 Factor (inch) 15.1

Assumed Sp. Wt

160
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2111102 SAMPLE OF 9.6" ROCK TESTED AT SOUTH PASS
W15 (lb) W25 (lb) W50 (lb) W100 (lb)

31.8 62.2 214.5 Layer Thickness
13.4 13.4 42.9 85.8 Shape Factor
6.9 11.5 21.8 79.0 SphericaID100
Grad #1 % in Combination 100 D100 with Shape
Grad #2 % in Combination 0 Factor (inch)

Assumed Sp. Wt

160

I

16.3
1.40
11.8

10.5
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2/15102 SAMPLE OF DELIVERED 9.6" SOUTH PASS ROCK AFTER SCREENING ADJUSTMENT
W15 (lb) W25 (lb) W50 (lb) W100 (lb) Assumed Sp. Wt

ACOE Upper Bound 31.8 62.2 214.5 Layer Thickness 16.3 160
ACOE Lower Bound 13.4 13.4 42.9 85.8 Shape Factor 1.40
Gradation Results 19.8 27.5 61.4 530.0 Spherical D100 22.2

Grad #1 % in Combination 100 Di 00 with Shape
Grad #2 % in Combination 0 Factor (inch) 19.8
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2118102 SAMPLE OF DELIVERED LARGE SOUTH PASS ROCK TO AUGMENT UNDERSIZED R01
WI15 (lb) W25 (lb) W50 (lb) WI OO (lb) Assumed Sp. Wt

ACOE Upper Bound 31.8 62.2 214.5 Layer Thickness 16.3 160
ACQE Lower Bound 13.4 13.4 42.9 85.8 Shape Factor 1.40
Gradation Results 81.8 154.4 235.0 650.0 Spherical DI OO 23.8

Grad #1 % in Combination 100 - D100 with Shape
Grad #2 % in Combination 0 Factor (inch) 21.2
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3112/02 SAMPLE OF PLACED COMPOSITE SOUTH PASS ROCK
W15 (lb) W25 (lb) W50 (lb) WIOO (lb)

31.8 62.2 214.5 LayerThidcness 16.3
13.4 13.4 42.9 85.8 Shape Factor 1.40
11.5 19.3 44.7 575.0 Spherical D100 22.8
Grad #1 % in Combination 100 DI00 with Shape
Grad #2 % in Combination 0 Factor (Inch) 20.4

Assumed Sp. Wt.

160
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5120102 SAMPLE OF PLACED SOUTH-PASS ROC
WI 5 (lb) W25 (lb) W50 (lb) WI 00 (lb)

31.8 62.2 214.5 Layer
13.4 13.4 42.9 85.8 Shap
27.0 40.0 72.8 230.0 Sphe
Grad #1 % in Combination 100 DIDO
Grad #2 % in Combination 0 Facto
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913102 SAMPLE OF 9.6" SOUTH PASS ROCK
WI5 (lb) W25 (lb) W50 (lb) WIOO (lb)

31.8 62.2 214.5
13.4 13.4 42.9 85.8
15.0 23.2 48.8 160.0
Grad #1 % in Combination 100
Grad #2 % in Combination 0

Assumed Sp. Wt.

160Layer Thickness

Shape Factor

Spherical D100

D100 with Shape

Factor (inch)

16.3
1.40

14.9

13.3
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9120102 SAMPLE OF 12" SOUTH PASS ROCK
WI 5 (lb) W25 (lb) W50 (lb) W100 (lb)

62.1 114.9 418.9
26.2 26.2 83.8 167.6
28.6 53.5 91.2 415.0
Grad #1 % in Combination 100
Grad #2 % in Combination 0

Assumed Sp. Wt.

160Layer Thickness

Shape Factor

Sphercal Dl)O
D100 with Shape

Factor (inch)

20.0
1.40
20.5

18.3
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1130/03 INITIAL SAMPLE OF SOUTH PASS ROCK
WI 5 (lb) W25 (lb) W50 (lb) WI 00 (lb)

62.1 114.9 418.9 La)
26.2 26.2 83.8 167.6 Sht
46.9 73.4 186.9 930.0 SpI
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1130103 SUPPLEMENTAL SAMPLE OF SOUTH PASS ROCK
W15 (lb) W25 (lb) W50 (lb) W1O0 (lb)

62.1 114.9 418.9 LayerThickness
26.2 26.2 83.8 167.6 Shape Factor
29.1 43.2 146.7 640.0 Spherical D100

20.0
1.40
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INBERG-MILLER ENE
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397

May 28, 1998

Pathfinder Mines Corporation
P.O. Box 831
Riverton, WY 82501

ATTENTION: JIM CROUCH

RE: LABORATORY TESTING RESULTS AND
NRC SCORING OF ROCK SAMPLES FROM
LUCKY MCMINE RECLAMATION PROJECT
E. GAS HILLS, WYOMING

Gentlemen:

, I N EERS
307-856-8136

8152-RM

We have tested the first limestone rock sample which was collected on March 5, 1998 at the
quarry site located on the above-referenced facility near E. Gas Hills, Wyoming. As specified in
your QA/QC Scope of Work, we have performed Specific Gravity and Absorption (nominal size
2"), L.A. Abrasion (100 rev.), and Sodium Sulfate Soundness (sieves 3 through 1"; 5 cycles).
We have used a "weighted average" based on the crushed rock product for D30 of 1.63 inches to
calculate the percent loss of the sodium sulfate soundness test. (Although only the Bulk
Specific Gravity is used for the NRC scoring, we have included the Apparent Specific Gravity
and Bulk Saturated Surface Dry Specific Gravity for your reference.)

We have "scored" the samples according to Table DI of the NRC's Staff Technical Position
(STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites.
August 1990. Table 1 shows the test results and calculations for Test Number 1.

TABLE 1

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number I

Laboratory Test Result Score Weight Weight SceMaximum

Apparent Specific Gravity ASTM C127 2.698 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM 2.677 N/A N/A N/A N/A
CI127

Bulk Specific Gravity ASTM C127 2.670 8.4 12 100.8 120

Absorption, % ASTM C127 0.49 8.0 13 104.0 130

Sodium Sulfate Soundness, % Loss ASTM C88 2.87 9.1 4 36.4 40

L.A. Abrasion, % Loss ASTM C535 4.8 8.1 1 8.1 10

TOTAL SCORE 249.3 300

Durability Rating 249.3 1300 x 100 = 83.1



Pathfinder Mines Corporation 8152-RM
May 28, 1998
Page Two

We appreciate the opportunity to be of service to you thus far. If you have any questions
regarding the enclosed information or if we may be of additional assistance, please contact us.

Sincerely,

INBERG-MILLER ENGINEERS

Gle M. Bobnick, P.E.
Geotechnical Engineer

GMB:jlw:geotech/8 1 52-RM



INBERG-MILLER ENGINEERS
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

May 28, 1998 8152-RM

Pathfinder Mines Corporation
P.O. Box 831
Riverton, WY 82501

AITTENTION: JIM CROUCH

RE: LABORATORY TESTING RESULTS AND
NRC SCORING OF ROCK SAMPLES FROM
LUCKY MCMINE RECLAMATION PROJECT
E. GAS HILLS, WYOMING

Gentlemen:

We have tested the second limestone rock sample which was collected on April 14, 1998 at the
quarry site located on the above-referenced facility near E. Gas Hills, Wyoming. As specified in
your QA/QC Scope of Work, we have performed Specific Gravity and Absorption (nominal size
2"), L.A. Abrasion (100 rev.), and Sodium Sulfate Soundness (sieves 3 through 1"; 5 cycles).
We have used a "weighted average" based on the crushed rock product for D50 of 1.63 inches to
calculate the percent loss of the sodium sulfate soundness test. (Although only the Bulk
Specific Gravity is used for the NRC scoring, we have included the Apparent Specific Gravity
and Bulk Saturated Surface Dry Specific Gravity for your reference.)

We have "scored" the samples according to Table Dl of the NRC's Staff Technical Position
(STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites,
August 1990. Table'l shows the test results and calculations for Test Number 2.

A

TABLE 1

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 2

Laboratory Test Result Score Weight Weight Maximum

Apparent Specific Gravity ASTM C127 2.695 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM .
C127 2.679 N/A NIAN/A N/A

Bulk Specific Gravity ASTM C127 2.670 8.4 12 100.8 120

Absorption, % ASTM C127 0.34 8.8 13 114.4 130

Sodium Sulfate Soundness, % Loss ASTM C88 2.15 9.4 4 37.6 40

L.A. Abrasion, % Loss ASTM C535 4.7 8.1 i 8.1 10

TOTAL SCORE 260.9 300

Durability Rating = 260.9 /300 x 100 = 87.0



Pathfinder Mines Corporation 8152-RM
May 28, 1998
Page Two

We appreciate the opportunity to be of service to you thus far. If you have any questions
regarding the enclosed information or if we may be of additional assistance, please contact us.

Sincerely,

INBERG-MILLER ENGINEERS

Glen M. Bobnick, P.E.
Geotechnical Engineer

GMB :jlw:geotech/8 1 52-RM



INBERG-MILLER ENGINEERS
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

June 3, 1998 8152-RM

Pathfinder Mines Corporation
P.O. Box 831
Riverton,WY 82501

ATTENTION: JIM CROUCH

RE: LABORATORY TESTING RESULTS AND
NRC SCORING OF ROCK SAMPLES FROM
LUCKY MCMINE RECLAMATION PROJECT
E. GAS HILLS, WYOMING

Gentlemen:

We have tested the third limestone rock sample which was collected on May 6, 1998 at the
quarry site located on the above-referenced facility near E. Gas Hills, Wyoming. As specified in
your QA/QC Scope of Work, we have performed Specific Gravity and Absorption (nominal size
2"), L.A. Abrasion (100 rev.), and Sodium Sulfate Soundness (sieves 3 through 1"; 5 cycles).
We have used a "weighted average" based on the crushed rock product for D50 of 1.63 inches to
calculate the percent loss of the sodium sulfate soundness test. (Although only the Bulk
Specific Gravity is used for the NRC scoring, we have included the Apparent Specific Gravity
and Bulk Saturated Surface Dry Specific Gravity for your reference.)

We have "scored" the samples according to Table DI of the NRC's Staff Technical Position
(STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites,
August 1990. Table 1 shows the test results and calculations for Test Number 3.

TABLE 1

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 3

Laboratory Test Result Score Weight Sce x Maximum

Apparent Specific Gravity ASTM C127 2.686 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM 2.662 N/A N/A N/A N/A
C1 27266 NA NANANA

Bulk Specific Gravity ASTM C127 2.649 8.0 12 96.0 120

Absorption, % ASTM C127 0.52 7.9 13 102.7 130

Sodium Sulfate Soundness, % Loss ASTM C88 0.70 10.0 4 40.0 40

L.A. Abrasion, % Loss ASTM C535 4.8 8.1 1 8.1 10

TOTAL SCORE 246.8 300

Durability Rating = 246.8/ 300 x 100 =82.2



Pathfinder Mines Corporation 8152-RM
June 3, 1998
Page Two

We appreciate the opportunity to be of service to you thus far. If you have any questions
regarding the enclosed information or if we may be of additional assistance, please contact us.

Sincerely,

INBERG-MILLER ENGINEERS

Glen M. Bobnick, P.E.
Geotechnical Engineer

GMB :jlw:geotech/8 1 52-RM



IN BERG-MILLER ENGINEERS
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

June 17, 1998 8152-RM

Pathfinder Mines Corporation
P.O. Box 831
Riverton, WY 82501

ATTENTION: JIM CROUCH

RE: LABORATORY TESTING RESULTS AND
NRC SCORING OF ROCK SAMPLES FROM
LUCKY MCMINE RECLAMATION PROJECT
E. GAS HILLS, WYOMING

Gentlemen:

We have tested the fourth limestone rock sample which was collected on May 6, 1998 at the
quarry site located on the above-referenced facility near E. Gas Hills, Wyoming. As specified in
your QA/QC Scope of Work, we have performed Specific Gravity and Absorption (nominal size
2"), L.A. Abrasion (100 rev.), and Sodium Sulfate Soundness (sieves 3 through 1"; 5 cycles).
We have used a "weighted average" based on the crushed rock product for D50 of 1.63 inches to
calculate the percent loss of the sodium sulfate soundness test. (Although only the Bulk
Specific Gravity is used for the NRC scoring, we have included the Apparent Specific Gravity
and Bulk Saturated Surface Dry Specific Gravity for your reference.)

We have "scored" the samples according to Table DI of the NRC's Staff Technical Position
(STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites,
August 1990. Table I shows the test results and calculations for Test Number 4.

TABLE 1

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 4

Laboratory Test Result Score Weight |Score Maximum

Apparent Specific Gravity ASTM C127 2.698 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM 2.674 N/A N/A N/A N/A
C127

Bulk Specific Gravity ASTM C127 2.659 8.2 12 98.4 120

Absorption, % ASTM C127 0.55 7.7 13 100.1 130

Sodium Sulfate Soundness, % Loss ASTM C88 0.34 10.0 4 40.0 40

L.A. Abrasion, % Loss ASTM C535 5.0 8.0 1 8.0 10

TOTAL SCORE 246.5 300

Durability Rating = 246.5/ 300 x 100 - 82.2



Pathfinder Mines Corporation 8152-RM
June 17, 1998
Page Two

We appreciate the opportunity to be of service to you thus far. If you have any questions
regarding the enclosed information or if we may be of additional assistance, please contact us.

Sincerely,

INBERG-MILLER ENGINEERS

Glen M. Bobnick, P.E.
Geotechnical Engineer

GMB.-jlw:geotech/8 1 52-RM
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INBERO-MILLER ENIGINEERS
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

July 21, 1998 8152-RM

Pathfinder Mines Corporation
P.O. Box 831
Riverton, WY 82501

ATTENTION: JIM CROUCH

RE: LABORATORY TESTING RESULTS AND
NRC SCORING OF ROCK SAMPLES FROM
LUCKY MCMINE RECLAMATION PROJECT
E. GAS HILLS, WYOMING

Gentlemen:

We have tested the fifth limestone rock sample which was collected on May 6, 1998 at the
quarry site located on the above-referenced facility near E. Gas Hills, Wyoming. As specified in
your QA/QC Scope of Work, we have performed Specific Gravity and Absorption (nominal size
2"), L.A. Abrasion (100 rev.), and Sodium Sulfate Soundness (sieves 3 through 1"; 5 cycles).
We have used a "weighted average" based on the crushed rock product for D50 of 1.63 inches to
calculate the percent loss of the sodium sulfate soundness test. (Although only the Bulk
Specific Gravity is used for the NRC scoring, we have included the Apparent Specific Gravity
and Bulk Saturated Surface Dry Specific Gravity for your reference.)

We have "scored" the samples according to Table Dl of the NRC's Staff Technical Position
(STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites,
August 1990. Table I shows the test results and calculations for Test Number 5.

TABLE 1

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 5

Laboratory Test Result Score Weight Weight SMacorm

Apparent Specific Gravity ASTM C127 2.703 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM 2.678 N/A N/A N/A N/A
Cl127

Bulk Specific Gravity ASTM C127 2.664 8.3 12 99.6 120

Absorption, % ASTM C 127 0.55 7.7 13 100.1 130

Sodium Sulfate Soundness, % Loss ASTM C88 0.34 10.0 4 40.0 40

L.A. Abrasion, % Loss ASTM C535 6.1 7.4 l 7.4 10

TOTAL SCORE 247.1 300

Durability Rating = 247.1/300 x 100 = 82.4



Pathfinder Mines Corporation 8152-RM
July 21, 1998
Page Two

We appreciate the opportunity to be of service to you thus far. If you have any questions
regarding the enclosed information or if we may be of additional assistance, please contact us.

Sincerely,

INBERG-MILLER ENGINEERS

GI M. Bobnick, P.E.
Geotechnical Engineer

GMB:jlw:geotech/8 1 52-RM-July Results



IN BERG-MILLER ENG
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397

November 19, 1998

:I N EERS
307-856-8136

8152-RM

Pathfinder Mines Corporation
P.O. Box 831
Riverton,WY 82501

ATTENTION: JIM CROUCH

RE: LABORATORY TESTING RESULTS AND
NRC SCORING OF ROCK SAMPLES FROM
LUCKY MCMINE RECLAMATION PROJECT
E. GAS HILLS, WYOMING

Gentlemen:

We have tested the sixth through the ninth limestone rock samples which were collected at the
quarry site located on the above-referenced facility near E. Gas Hills, Wyoming. As specified in
your QA/QC Scope of Work, we have performed Specific Gravity and Absorption (nominal size
2"), L.A. Abrasion (100 rev.), and Sodium Sulfate Soundness (sieves 3 through 1"; 5 cycles).
We have used a "weighted average" based on the crushed rock product for D50 of 1.63 inches to
calculate the percent loss of the sodium sulfate soundness test. (Although only the Bulk
Specific Gravity is used for the NRC scoring, we have included the Apparent Specific Gravity
and Bulk Saturated Surface Dry Specific Gravity for your reference.)

We have "scored" the samples according to Table DI of the NRC's Staff Technical Position
(STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites,
August 1990. Tables 1 through 4 show the test results and calculations for Test Number 6
through 9, respectively.

TABLE 1

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 6

Laboratory Test Result Score Weight W Score M imum

Apparent Specific Gravity ASTM C127 2.711 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.683 N/A N/A NIA NIA

Bulk Specific Gravity ASTM C127 2.666 8.2 12 98.4 120

Absorption, % ASTM C127 0.61 7.4 13 96.2 130

Sodium Sulfate Soundness, % Loss ASTM C88 0.91 10.0 4 40.0 40

L.A. Abrasion, % Loss ASTM C535 5.1 7.9 7.9 10

TOTAL SCORE 242.5 300

Durability Rating = 242.5/300 x 100 = 80.8



Pathfinder Mines Corporation
November 19, 1998
Page Two

8152-RM

TABLE 2

ROCK TYPE: SEDIMENTARY-LIMESTONE

ROCK SAMPLE: Test Number 7

Laboratory Test Result Score Weight Weight Maxiomreum

Apparent Specific Gravity ASTM C127 2.702 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.676 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.661 8.2 12 98.4 120

Absorption, % ASTM C127 0.57 7.6 13 98.8 130

Sodium Sulfate Soundness, % Loss ASTM C88 0.43 10.0 4 40.0 40

L.A. Abrasion, % Loss ASTM C535 5.7 7.6 1 7.6 10

TOTAL SCORE 244.8 300

Durability Rating = 244.8/ 300 x 100 = 81.6

TABLE 3

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 8

Laboratory Test Result Score Weight Score x Maximum

Apparent Specific Gravity ASTM C127 2.706 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.678 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.662 8.2 12 98.4 120

Absorption, % ASTM C127 0.61 7.6 13 98.8 130

Sodium Sulfate Soundness, % Loss ASTM C88 0.31 10.0 4 40.0 40

L.A. Abrasion, % Loss ASTM C535 2.5 9.3 1 9.3 10

TOTAL SCORE 246.5 300

Durability Rating 246.5/300 x 100 = 82.2
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TABLE 4

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 9

Laboratory Test Result Score W Weight Scorex Max

Apparent Specific Gravity ASTM C127 2.706 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.683 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.670 8.4 12 100.8 120

Absorption, % ASTM C127 0.51 7.9 13 102.7 130

Sodium Sulfate Soundness, % Loss ASTM C88 0.31 10.0 4 40.0 40

L.A. Abrasion, % Loss ASTM C535 2.5 9.3 1 9.3 10

TOTAL SCORE 252.8 300

Durability Rating 252.8/300 x 100 = 84.3

We appreciate the opportunity to be of service to you thus far. If you have any questions
regarding the enclosed information or if we may be of additional assistance, please contact us.

Sincerely,

INBERG-MILLER ENGINEERS

Glen Bobnick, P.E.
Geotechnical Engineer

GMB-jlw:geotech/8 1 52-rrn-(6-9)



CC. \tLINBERG-MILLER ENGINEERS '
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

November 25, 1998 8152 RM

Pathfinder Mines Corporation _

Post Office Box 831 l E
Riverton, Wyoming 82501 DEC 0L1 1998

ATTENTION: TOM HARDGROVE E r ;

RE: SAMPLE NO. 12 ROCK DURABILITY SCORE
CORRECTIVE ACTION
LUCKY MC MINE RECLAMATION PROJECT lb

Dear Sir:

This letter summarizes corrective action for a recent low rock durability score that was
determined for crushed limestone rock products at the above project.

Inberg-Miller Engineers collected rock sample No. 12 on November 6, 1998 and performed a
rock durability test on the sample. The test results were used to score the sample in accordance
with the Nuclear Regulatory Commission's (NRC) Table DI "Scoring Criteria for Determining
Rock Quality". We calculated a score of 70.6%, which is below the minimum of 80% where no
oversizing is required.

We reviewed the rock durability score of 70.6% with you on November 19, 1998, and you
requested that we review gradation results for rock products that were represented by the same
sample. We understand that the rock crusher was not in operation for a period following
satisfactory rock durability testing of sample No. 11. The rock-crushing contractor began
producing 1.63" and 2.17" D50 rock products after the crusher was back in operation and prior
to November 19, 1998. Only one gradation test result met project specifications during this
time interval, and all other produced material was rejected. The acceptable gradation was for
2.17" D50 material. The actual D50 for the acceptable material as tested is 2.44".

In summary, the rock durability score of 70.6% would require that products represented by
associated test data be oversized. In accordance with the "Final Staff Technical Position -
Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailings Sites", dated
August 1990, the product should be oversized by a percentage of the rock diameter equal to the
difference between the score and 80. Based on the score for sample No. 12, the rock products
should be oversized by 9.4%.

There is only one rock product apparently affected by the rock durability score of 70.6%. The
actual D50 gradation data indicates that this product is oversized by 12.4% as compared to the
D50 specifications. The 12.4% oversizing exceeds the NRC oversizing requirement of 9.4%.
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We also understand that the apparent reason for the 70.6% score was due to the presence of
sandstone overburden materials that had become mixed with the crushed limestone. You
indicated that rock mining operations will be changed after November 19, 1998 to limit the
likelihood that sandstone would get into the limestone.

Sincerely,

INBERG-MILLER ENGINEERS

GleotM. Bobnick, P.E.
Geotechnical Engineer

GMB:ltr\8 1 52rk



INBERG-.MILLER ENGINEERS
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

January 15, 1999 8152-RM

Pathfinder Mines Corporation
P.O. Box 831
Riverton, WY 82501

ATTENTION: JACK WADSWORTH

RE: LABORATORY TESTING RESULTS AND
NRC SCORING OF ROCK SAMPLES FROM
LUCKY MCMINE RECLAMATION PROJECT
E. GAS HILLS, WYOMING

Gentlemen:

We have tested the tenth through the thirteenth limestone rock samples which were collected at
the quarry site located on the above-referenced facility near E. Gas Hills, Wyoming. As
specified in your QA/QC Scope of Work, we have performed Specific Gravity and Absorption
(nominal size 2"), L.A. Abrasion (100 rev.), and Sodium Sulfate Soundness (sieves 3 through
I "; 5 cycles). We have usied a "weighted average" based on the crushed rock product for D50 of
1.63 inches to calculate the percent loss of the sodium sulfate soundness test. (Although only
the Bulk Specific Gravity is used for the NRC scoring, we have included the Apparent Specific
Gravity and Bulk Saturated Surface Dry Specific Gravity for your reference.)

We have "scored" the samples according to Table DI of the NRC's Staff Technical Position
(STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites,
August 1990. Tables I through 4 show the test results and calculations for Test Number 10
through 13, respectively.

TABLE 1

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 10

Laboratory Test Result Score Weight SWre i Score

Apparent Specific Gravity ASTM C127 2.717 N/A NIA N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.686 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.672 8.4 12 101.2 120

Absorption, % ASTM C 127 0.62 7.3 13 94.9 130

Sodium Sulfate Soundness, % Loss ASTM C88 1.0 10.0 4 40.0 40

L.A. Abrasion, % Loss ASTM C535 4.9 8.1 1 8.1 10

TOTAL SCORE 244.2 300

Durability Rating 244.2/ 300 x 100 = 81.4
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TABLE 2

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 11

Laboratory Test Result Score Weight Score x Maximum

Apparent Specific Gravity ASTM C127 2.679 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.647 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.660 8.2 12 98.4 120

Absorption, % ASTM C127 0.55 7.7 13 100.1 130

Sodium Sulfate Soundness, % Loss ASTM C88 1.68 9.7 4 38.8 40

L.A. Abrasion, % Loss ASTM C535 2.6 9.2 1 9.2 10

TOTAL SCORE 246.5 300

Durability Rating c 246.5/ 300 x 100 = 82.2

TABLE 3

ROCK TYPE: SEDIMENTARY-LIMESTONE

ROCK SAMPLE: Test Number 12

Laboratory Test Result Score Weight Weight Maximum

Apparent Specific Gravity ASTM C127 2.708 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.670 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.649 8.0 12 96.0 120

Absorption, % ASTM C127 0.82 6.1 13 79.3 130

Sodium Sulfate Soundness, % Loss ASTM C88 6.6 7.2 4 28.6 40

L.A. Abrasion, % Loss ASTM C535 5.2 7.9 1 7.9 10

TOTAL SCORE 211.8 300

Durability Rating 211.8/300 x 100 70.6
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TABLE 4

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 13

Laboratory Test Result Score Weight Score x Maximum
Weight Score

Apparent Specific Gravity ASTM C127 2.684 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.661 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.648 8.0 12 96.0 120

Absorption, %ASTM C127 0.49 8.1 13 105.3 130

Sodium Sulfate Soundness, % Loss ASTM C88 1.15 9.9 4 39.6 40

L.A. Abrasion, % Loss ASTM C535 4.7 8.2 1 8.2 10

TOTAL SCORE 249.1 300

Durability Rating 249.1/300 x 100 =83.0

Please refer to our November 25, 1998 letter regarding corrective action with regard to the rock
durability score for Sample No. 12.

We appreciate the opportunity to be of service to you thus far. If you have any questions
regarding the enclosed information or if we may be of additional assistance, please contact us.

Sincerely,

INBERG-MILLER ENGINEERS

GeE M. Bobnick, P.E.
Geotechnical Engineer

GMB :msr:geotech/8 1 52-rm-( 10-13)
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INBERG-MILLER ENG INEERS
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

February 16, 1999 8152 RM

Pathfinder Mines Corporation
P.O. Box 831
Riverton, Wyoming 82501

ATTENTION: JACK WADSWORTH

RE: ROCK DURABILITY SCORING
LUCKY MC MINE RECLAMATION PROJECT
GAS HILLS, WYOMING

Dear Sir:

This letter summarizes the basis for rock durability scoring as you requested during a February
1, 1999 meeting between representatives of Pathfinder Mines Corporation and Inberg-Miller
Engineers.

We discussed rock durability testing issues with Mr. Jim Crouch at the onset of crushed rock
production and testing early in 1998. We explained the test procedures and factors affecting the
tests. Test setup and calculation of results depends on product gradation. We also indicated to
Mr. Crouch that it is impractical to test products larger than approximately 4 inches because of
the dimensional limitations of conventional test equipment and methods specifically outlined in
the test standards. Mr. Crouch selected the 1.63" D50 product as a basis for testing for the
following reasons:

> The 1.63" D50 product has relatively small particle sizes compared to all but one of the other
crushed rock products. The small particle sizes would likely yield conservative test results
as compared with larger sized products. Rock durability is related to particle surface area.
Smaller sized materials have a larger surface area per unit volume and are exposed to greater
loss due to wear and weathering.

- The 1.63" D50 product comprises the largest percentage of the combined volume of the
various crushed rock products produced for the project.

Please feel free to call if you have any questions.

Sincerely,

INBERG-MILLER ENGINEERS

Glen M. Bobnick, P.E.
Geotechnical Engineer



INBERG-MILLER ENGINEERS
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

February 18, 1999 8152-RM

Pathfinder Mines Corporation
P.O. Box 831
Riverton,WY 82501

Al-ENTION: JACK WADSWORTH

RE: LABORATORY TESTING RESULTS AND
NRC SCORING OF ROCK SAMPLES FROM
LUCKY MCMINE RECLAMATION PROJECT
E. GAS HILLS, WYOMING

Gentlemen:

We have tested the tenth through the thirteenth limestone rock samples which were collected at
the quarry site located on the above-referenced facility near E. Gas Hills, Wyoming. As
specified in your QA/QC Scope of Work, we have performed Specific Gravity and Absorption
(nominal size 2"), L.A. Abrasion (100 rev.), and Sodium Sulfate Soundness (sieves 3 through
I "; 5 cycles). We have used a "weighted average" based on the crushed rock product for D50 of
1.63 inches to calculate the percent loss of the sodium sulfate soundness test. (Although only
the Bulk Specific Gravity is used for the NRC scoring, we have included the Apparent Specific
Gravity and Bulk Saturated Surface Dry Specific Gravity for your reference.)

We have "scored" the samples according to Table DI of the NRC's Staff Technical Position
(STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites,
August 1990. Tables 1 through 4 show the test results and calculations for Test Number 14
through 17, respectively.

TABLE 1

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 14

Laboratory Test Result Score Weight Weight Maximum

Apparent Specific Gravity ASTM C 127 2.708 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.681 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.665 8.3 12 99.6 120

Absorption, % ASTM C127 0.60 7.4 13 96.2 130

Sodium Sulfate Soundness, % Loss ASTM C88 2.7 9.2 4 36.8 . 40

L.A. Abrasion, % Loss ASTM C535 4.7 8.2 I 8.2 10

TOTAL SCORE = 240.8 300

Durability Rating = 240.8/300 x 100 = 80.3
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TABLE 2

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 15

Laboratory Test Result Score Weight Score x M ie

Apparent Specific Gravity ASTM C127 2.701 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.705 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.651 8.0 12 96.0 120

Absorption, % ASTM C127 0.71 6.8 13 88.4 130

Sodium Sulfate Soundness, % Loss ASTM C88 3.4 8.8 4 35.2 40

L.A. Abrasion, % Loss ASTM C535 5.1 7.9 1 7.9 10

TOTAL SCORE 227.5 300

Durability Rating = 227.5/300 x 100 = 75.8

TABLE 3

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 16

Laboratory Test Result Score Weight Score Maximreum

Apparent Specific Gravity ASTM C127 2.700 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.670 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.653 8.1 12 97.2 120

Absorption, % ASTM C127 0.65 7.1 13 92.3 130

Sodium Sulfate Soundness, % Loss ASTM C88 1.5 9.8 4 39.2 40

L.A. Abrasion, % Loss ASTM C535 5.2 7.9 1 7.9 10

TOTAL SCORE 236.6 300

DurabilityRating=236.6/300 x 100=78.9
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TABLE 4

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 17

Laboratory Test Result Score Weight Weight Score

Apparent Specific Gravity ASTM C127 2.701 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.671 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.664 8.3 12 99.6 120

Absorption, % ASTM C127 0.52 7.9 13 102.7 130

Sodium Sulfate Soundness,.% Loss ASTM C88 1.4 9.8 4 39.2 40

L.A. Abrasion, % Loss ASTM C535 4.6 8.2 1 8.2 10

TOTAL SCORE 249.7 300

Durability Rating =249.7/300 x 100 = 83.2

We appreciate the opportunity to be of service to you thus far. If you have any questions
regarding the enclosed information or if we may be of additional assistance, please contact us.

Sincerely,

INBERG-MILLER ENGINEERS

GE n M. Bobnick, P.E.
Geotechnical Engineer

GMBl:msr:geotech/8 152-rm-( 10-13)



INBERG-MMILLER ENGINEERS
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

March25, 1999 8152-RM

Pathfinder Mines Corporation
P.O. Box 831
Riverton, WY 82501

ATTENTION: JACK WADSWORTH

RE: LABORATORY TESTING RESULTS AND
NRC SCORING OF ROCK SAMPLES FROM
LUCKY MCMINE RECLAMATION PROJECT
E. GAS HILLS, WYOMING

Gentlemen:

We have tested the eighteenth through the twenty-first limestone rock samples which were
collected at the quarry site located on the above-referenced facility near E. Gas Hills, Wyoming.
As specified in your QA/QC Scope of Work, we have performed Specific Gravity and
Absorption (nominal size 2"), L.A. Abrasion (100 rev.), and Sodium Sulfate Soundness (sieves
3 through I "; 5 cycles). We have used a "weighted average" based on the crushed rock product
for D50 of 1.63 inches to calculate the percent loss of the sodium sulfate soundness test.
(Although only the Bulk Specific Gravity is used for the NRC scoring, we have included the
Apparent Specific Gravity and Bulk Saturated Surface Dry Specific Gravity for your reference.)

We have "scored" the samples according to Table DI of the NRC's Staff Technical Position
(STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites.
August 1990. Tables I through 4 show the test results and calculations for Test Number 18
through 21, respectively.

TABLE 1

ROCK TYPE: SEDIMENTARY -LIMESTONE

ROCK SAMPLE: Test Number 18

Score x Maximum
Laboratory Test Result Score Weight Weight Score

Apparent Specific Gravity ASTM C127 2.699 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.671 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.654 8.0 12 96.0 120

Absorption, % ASTM C127 0.63 7.3 13 94.9 130

Sodium Sulfate Soundness, % Loss ASTM C88 1.2 9.9 4 39.6 40

L.A. Abrasion, % Loss ASTM C535 4.8 8.1 1 8.1 10

TOTAL SCORE 238.6 300

Durability Rating =238.6/ 300 x 100 = 79.5
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TABLE 2

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 19

Laboratory Test Result Score Weight Score x Maximum

Apparent Specific Gravity ASTM C127 2.686 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.672 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.656 8.1 12 97.2 120

Absorption, % ASTM C127 0.63 7.2 13 93.6 130

Sodium Sulfate Soundness, % Loss ASTM C88 0.67 10.0 4 40.0 40

L.A. Abrasion, % Loss ASTM C535 4.4 8.3 1 8.3 10

TOTAL SCORE 239.1 300

Durability Rating 239.1/300 x 100 = 79.7

TABLE 3

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 20

Laboratory Test Result Score Weight SWeigeht Maximum

Apparent Specific Gravity ASTM C127 2.693 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.666 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.651 8.0 12 96.0 120

Absorption, % ASTM C127 0.59 7.5 13 97.5 130

Sodium Sulfate Soundness, % Loss ASTM C88 2.5 9.3 4 37.2 40

L.A. Abrasion, % Loss ASTM C535 4.9 8.1 1 8.1 10

TOTAL SCORE 238.8 300

Durability Rating 238.8/ 300 x 100 = 79.6
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TABLE 4

ROCK TYPE: SEDIMENTARY-LIMESTONE

ROCK SAMPLE: Test Number 21

Laboratory Test Result Score Weightgh ScoreMaimum

Apparent Specific Gravity ASTM C127 2.702 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.675 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.659 8.2 12 98.4 120

Absorption, % ASTM C127 0.59 7.5 13 97.5 130

Sodium Sulfate Soundness, % Loss ASTM C88 1.4 9.8 4 39.2 40

L.A. Abrasion, % Loss ASTM C535 5.2 7.9 7.9 10

TOTAL SCORE 243.0 300

Durability Rating 243.0/300 x 100 = 81.0

We appreciate the opportunity to be of service to you thus far. If you have any questions
regarding the enclosed information or if we may be of additional assistance, please contact us.

Sincerely,

INBERG-MILLER ENGINEERS

Gle M. Bobnick, P.E.
Geotechnical Engineer

GMB:msr:geotech/8l 52-rm-(18-2 1)



INBERG-MILLER ENGINEERS
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

April 26, 1999 8152-RM

Pathfinder Mines Corporation
P.O. Box 831
Riverton,WY 82501

ATTrENTION: JACK WADSWORTH.

RE: LABORATORY TESTING RESULTS AND NRC SCORING OF ROCK SAMPLES
FROM LUCKY MCMINE RECLAMATION PROJECT
E. GAS HILLS, WYOMING

Gentlemen:

We have tested the twenty-second and twenty-third limestone rock samples which were
collected at the quarry site located on the above-referenced facility near E. Gas Hills, Wyoming.
As specified in your QA/QC Scope of Work, we have performed Specific Gravity and
Absorption (nominal size 2"), L.A. Abrasion (100 rev.), and Sodium Sulfate Soundness (sieves
3 through 1"; 5 cycles). We have used a "weighted average" based on the crushed rock product
for D5 , of 1.63 inches to calculate the percent loss of the sodium sulfate soundness test.
(Although only the Bulk Specific Gravity is used for the NRC scoring, we have included the
Apparent Specific Gravity and Bulk Saturated Surface Dry Specific Gravity for your reference.)

We have "scored" the samples according to Table Dl of the NRC's Staff Technical Position
(STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites,
August 1990. Tables I and 2 show the test results and calculations for Test Number 22 and 23,
respectively.
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TABLE 1

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE: Test Number 22

Laboratory Test Result Score Weight Score x Maximum
P Weight Score

Apparent Specific Gravity ASTM C127 2.691 NIA N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.667 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.652 8.0 12 96.0 120

Absorption, % ASTM CI27 0.55 7.7 13 100.1 130

Sodium Sulfate Soundness, % Loss ASTM C88 4.0 8.5 4 34.0 40

L.A. Abrasion, % Loss ASTM C535 4.1 8.5 1 8.5 10

TOTAL SCORE 238.6 300

DurabilityRating=238.6/300 x 100=79.5

TABLE 2

ROCK TYPE: SEDIMENTARY -LIMESTONE

ROCK SAMPLE: Test Number 23

Score x. Maximum
Laboratory Test Result Score Weight Wegt Score

Apparent Specific Gravity ASTM C127 2.698 N/A N/A N/A N/A

Saturated Surface Dry Specific Gravity ASTM C127 2.674 N/A N/A N/A N/A

Bulk Specific Gravity ASTM C127 2.660 8.2 12 98.4 120

Absorption, % ASTM C 127 0.53 7.8 13 101.4 130

Sodium Sulfate Soundness, % Loss ASTM C88 0.8 10.0 4 40 40

L.A. Abrasion, % Loss ASTM C535 4.8 8.1 l 8.1 10

TOTAL SCORE 247.9 300

Durability Rating = 247.9 / 300 x 100 - 82.6



INBERG-MILLER ENGINEERS
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

July 15, 1999 8152 RM

Pathfinder Mines Corporation
P.O. Box 831
Riverton, Wyoming 82501

ATTENTION: TOM HARDGROVE

RE: LIMESTONE ROCK
SPECIFIC GRAVITY AND ABSORPTION RESULTS
LUCKY MC MINE PROJECT

Dear Sir;

This letter summarizes the results of testing that Inberg-Miller Engineers performed on large
size (greater than 6 inch diameter) rock samples that were submitted to our Riverton, Wyoming
laboratory.

The tests were performed in accordance with ASTM C127 " Standard Test Method for Specific
Gravity and Absorption of Coarse Aggregate", except for the submersion period. Because of the
substantially smaller surface area to weight ratio of the large rocks as compared to the 2.17" D50
rock samples that were tested during rock crushing for the project, a longer submersion period
was used. The rocks were submerged in water for a period of 96 hours instead of 24 hours. The
longer submersion results in higher percent asborption and more conservative results

Due to the large size, rocks designated HD9.6, HD12, and RH (eight rocks total) were tested
individually rather than as a sample made up of several rocks at a total test-sample weight.

The results of testing are tabulated below:

Percent Oven-dry
Sample No. Bulk Specific Gravity Absorption Sample Wt. (lb)
HD6-1 . 2.665 0.34 59.30
HD6-2 2.682 0.70 64.10
HD6-3 2.667 0.48 62.55
HD9.6-1 2.673 0.21 96.75
HD9.6-2 2.658 0.62 72.30
HD9.6-3 2.688 0.55 63.85
HD 12-1 2.703 0.27 55.00
HD12-2 2.671 0.39 102.15
HD 12-3 2.659 0.48 83.90
RH-I 2.670 0.27 37.65
RH-2 2.642 0.40 62.75
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Please feel free to call if you have any questions.

Sincerely,
Inberg-Miller Engineers

Glen M. Bobnick, P.E.
Geotechnical Engineer

GMB:jlw:client ltrs\8152-RM-Rock Springs
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INBERG-MILLER ENGINEERS
124 EAST MAIN STREET RIVERTON. WYOMING 82501-4397 307-856-8136

March 15,2001 8152.1-RM

Mr. Bob Niezwvaag
Pathfinder Mines Corporation
P.O. Box 831
Riverton, WY 82501

RE: LABORATORY TESTING RESULTS AND NRC SCORING
OF ROCK SAMPLES FROM LUCY MC MINE RECLAMATION PROJECT
EAST GAS HILLS, WYOMING

Dear Mr. Niezwaag:

We have tested the twenty-fourth (24) limestone rock sample which was collected at the
quarry site located on the above-refcrenced facility near E. Gas Hills, Wyoming. As specified
in your QA/QC Scope of Work, we have performed Specific Gravity and Absorption (nominal
size 2-inches), L.A. Abrasion (100 rev.), and Sodium Sulfate Soundness (sieves 3 through 1";
5 cycles). We have used a "weighted average" based on the crushed rock project for D5o of
1.63 inches to calculate the percent loss of the sodium sulfate soundness test. (Although, only
the Bulk Specific Gravity is used for the NRC scoring, we have included the Apparent
Specific Gravity and Bulk Saturated Surface Dry Specific Gravity for your reference).

Ae have "scored" the samples according to Table Dl of the NRC's Staff Technical Position
(STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites.
August 1990. Table I shows the test results and calculations for Test Number 24.



Mr. Bob Niezwaag
Pathfinder Mines Corporation
March 16, 2001
Page 2

8152.1-RM

TABLE 1

ROCK TYPE: SEDIMENTARY - LIMESTONE

ROCK SAMPLE. TEST NUMBER 24

Laboratory Test Result Score Weight Weight score

Apparent Specific Gravity ASTM C127 2.686 N/A N/A N/A NMA

Saturated Surface Dry Specific Gravity ASTM C127 2.659 N/A N/A N'A N/A

Bulk Specific Gravity ASTM C127 2.644 7.8 12 93.6 120

Absorption. %ASTM C127 0.592 7.5 13 97.5 130

Sodium Sulfate Soundness, %°Loss ASTM C88 2.6 9.2 4. 36.8 40

L.A. Abrasion, % Loss ASTM C535 4.1 8.5 1 8.5 10

TOTAL SCORE 236.4 300

Durability Rating 236.4 /300 x 100 78.8

We appreciate the opportunity to be of service to you thus far. If you have any questions
regarding the enclosed information or if we may be of additional assistance, please contact us.

Sincerely,

INBERG-MILLER ENGINEERS

"l M.Bobnick, P.E.

Geotechnical Engineer

GMB:ksp:\ltr:\8 152.1 -RM
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AGGREGATE TESTS
LOS ANGELES ABRASIONISULFATE SOUNDNESS

ASTM C535. ASTM C131, ASTM C88

CLIENT lc\q\g JOB NO.: %tISz.ItQV
SAMPLE DESCRIPTION \-tvx DATE: 3

PRODUCER \,9.,;c t~- TEST NO.: s

PROJECT Lt 2 \IA Mtvt 644;

LOS ANGELES ABRASION

O ASTM C131, GRADING

19 ASTM C535, GRADING
INITIAL DRY WT., WI

FINAL DRY WT., W2
WT. LOSS (VVI-W2)= Z70.Z 9

CHECK GRADATION OF SAMPLE BEFORE
SELECTING GRADING,

%LOSS= WT.LOSS x100= -. (63

WI

SULFATE SOUNDNESS

ASTM C88 O SODIUM O
CYCLES

MAGNESIUM 0

1 2 3 4 5
INITIALWT FINAL WT. ACTUAL GRADING OF CORRECTED

SIEVE SIZE OF OF SAMPLE % ORIGINAL %

I SAMPLE AFTER TEST LOSS SAMPLE LOSS
PAN |PASSING RETAINED (GRAMS) (GRAMS) % RETAINED

2.o.!7"I 2011.1 I 40r .n D.G
2.0" _______ Zo<3.I ItZ.zS 3z .'u;i '

3 . ?.5" W ..... :2-s R. 217("7 . c Z US

-= ______ = l ===___

%LA5

% LOSS= '2

3=((i -2)/1)X100
5 = (4/1100) X3) TEST BY o:C

INSERG-MILLER ENGINEERS RIVERTON, VWOMING

03/23195



SPECIFIC GRAVITY OF COARSE AGGREGATE
ASTM C127

CLIENT: . AW t _r

PROJECT: U&\t.' V r\C\oVO

JOB NO.:
DATE:
TEST NO.:SAMPLE DESCRIPTION: R

TEST NO. . i. /S

TEMPERATURE OF WATER AND AGG, T, °F

W TARE + SATURATED SURFACE-DRY AGGE

G TARE

H SATURATED SURFACE-DRY AGG I
T BK +A.IWT

(WIRE BASKET +AGG.) IN WATER

I.:N WIRE BASKET IN WATER

SATURATED AGG. IN WATERC 3 SS

GR TARE + DRY AGG.

A TARE

S DRY AGG. IN AIR

APPARENT S.G. (A/(A-C)) 2 .4bls9 Z.(tus3 Z ze Ito

BULK S.G. (AI(B-C)) Z. .7c9 / (Z. 1Atis z. no .

BULK S.S.D., S.G. (BI(B-C)) Z.uZ31 Z. W1S . Z.(D

ABSORPTION [((B-A)IA)X1 001 .Z'13Q , o s t Z

REMARKS:

TEST PERFORMED BY:

V 'INBERGAMILLER ENGINEERS RVERTON VW3OMING

03/23195
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AGGREGATE TESTS
LOS ANGELES ABRASION/SULFATE SOUNDNESS

ASTM C535. ASTM C131. ASTM C88

CLIENT P JOB NO.: Eis-- tfpA
SAMPLE DESCRIPTION LI mzs5of2 e DATE: -z - -l

PRODUCER SchrA; 'SM + 6 - \ TEST NO.: 2,

PROJECT LuL& M~\&W

LOS ANGELES ABRASION

O ASTM C131, GRADING

O ASTM C535, GRADING
INITIAL DRY WT., WI

FINAL DRY WT., W2
WT. LOSS (WVV-W2)=

CHECK GRADATION OF SAMPLE BEFORE
SELECTING GRADING,

%LOSS= WT.LOSS x100= __.g_ /
WI

giqz.l 9

'5SS. 1 g

SULFATE SOUNDNESS

ASTM C88 C SODIUM 6f
__ _ CYCLES

MAGNESIUM 0

1 2 3 4 5
INITIALT FINALWT. ACTUAL GRADING OF CORRECTED

SIEVE SIZE OF OF SAMPLE % ORIGINAL %
SAMPLE AFTER TEST LOSS SAMPLE LOSS

PAN PASSING RETAINED (GRAMS) (GRAMS) %RETAINED

_ _ _ _ I Ioi3. 4 74. -Z 3.2q4 2,

Z_ _ _ _______"Zo <, ________ Z.Vk M . 9 Y,/~

._Z. 5* 2.' 3Z 22S.3 1.13 ____36 _

_- .82 '03_ .

% LOSS= /, Z.Z.
3=((1 -2)/1)X 100
5 =(4/100)X3) TEST BY - t-Sff

INBERG-MILLER ENGINEERS RIVERTON. WYOMING

03123195
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AGGREGATE TESTS
LOS ANGELES ABRASION/SULFATE SOUNDNESS

ASTM C535.ASTM C131,ASTM C88

CLIENT Wa-^c JOB NO.: 'I5z.dR(Z

SAMPLE DESCRIPTION Nccsre- DATE: -
PRODUCER cAk , * TEST NO.: zn
PROJECT tui \, M-Y t QeoL.

LOS ANGELES ABRASION

O ASTM C131, GRADING

O ASTM C535, GRADING
INITIAL DRY WT., Wi

FINAL DRY WT., W2
WT. LOSS (W1-W2)=

1 /Oe's. g 9

9 qlf.- g
r-0 9g

CHECK GRADATION OF SAMPLE BEFORE
SELECTING GRADING,
%LOSS= VWT.LOSS x100= _____

WI

SULFATE SOUNDNESS

ASTM C88 O SODIUM O
CYCLES

MAGNESIUM O

1 2 3 45
INITIALWT FINAL2W. ACTUAL GRADING OF CORRECTED

SIEVE SIZE OF OF SAMPLE % ORIGINAL %

I SAMPLE AFTER TEST LOSS SAMPLE LOSS
PAN PASSING RETAINED (GRAMS) (GRAMS) %RETAINED

z_____o_ I_ _ .S _ 19oz.Z. ?.Z IDS *; tw *'

__. Z (;30.q .Z8 4 .01 r

% LOSS= > /4
3=((1 -2)/I)X 100
5 = (4 1 100) X 3) TEST BY :P (

INBERG-MILLER ENGINEERS RIVERTON, WYOMING

03/23195
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AGGREGATE TESTS
LOS ANGELES ABRASION/SULFATE SOUNDNESS

ASTM C535, ASTM C131. ASTM C88

CLIENT pg4x- JOB NO.: -\AIS)z-Rt
SAMPLE DESCRIPTION LAe.t DATE: l_\-kA-ot

PRODUCER Ar'oA'l Snc\ j b~eA TEST NO.: z.g
PROJECT \ lkm-' ,r AZOrA

LOS ANGELES ABRASION

EIASTM C131, GRADING
-- ASTM C535, GRADING

INITIAL DRY WT., WI
FINAL DRY WT., W2
WT. LOSS (WI -W2)=

CHECK GRADATION OF SAMPLE BEFORE
SELECTING GRADING,
%LOSS= WT.LOSS x10O= 5.___

WI
fOgs3.3 9

95S03.3 9

62e). 0 9

SULFATE SOUNDNESS

ASTM C88 B/ SODIUM Eg
S' CYCLES

MAGNESIUM 0

1 2 3 4 5
INITIAL WT FINAL WT. ACTUAL GRADING OF CORRECTED

SIEVE SIZE OF OF SAMPLE % ORIGINAL %
l SAMPLE AFTER TEST LOSS SAMPLE LOSS

PAN PASSING RETAINED (GRAMS) (GRAMS) %RETAINED
_ _ _ _ _ .. _ _ _ _ _ _ _ _ **/2 2Y.D z2. ~
z_____ __ _ , ' ii 31, G.3 qo 2.1 -

_ z.s iZ 24 ,7- 2q 9W. 27- _Z ,___ _,

= 3' .z . 7&5ZZ~f L,9 61, I o2-

% LOSS =. q
3=((1 -2)11)X100
5 = (4 /100) X 3) TEST BY

IN5ERG-MILLER ENGINEERS RIVERTCN, lWOMING

03/23/95



SPECIFIC GRAVITY OF COARSE AGGREGATE
ASTM C127

CLIENT: PcU,4,,r
PROJECT: Luck ,, z

JOB NO.:

DATE:
TEST NO.:

--04-0

SAMPLE DESCRIPTION: UzeSkc

TEST NO. .s

TEMPERATURE OF WATER AND AGG, T, °F

W TARE + SATURATED SURFACE-DRY AGGE

G TARE

H SATURATED SURFACE-DRY AGG
T.

(WIRE BASKET + AGG.) IN WATER

WIRE BASKET IN WATER

SATURATED AGG. IN WATERIC 3C-29 7 b.

G TARE + DRY AGG.

A TARE

S DRY AGG. IN AIR 1A 3 6_____.

APPARENT S.G. (AI(A-C)) ' . _______loo _

BULK S.G. (A/(B-C)) 2.&64" 3 _ 2 .___

BULK S.S.D., S.G. (B/(B-C)) 27. -?/ r _67__

ABSORPTION [((B-A)/A)X1001 o0b5)6& ' o. Sll 05.Wi'

REMARKS:

TEST PERFORMED BY:

\V BERG-MILLER ENGINEERS RIVERTON, WYOMING

0M3/395



SUBJECT ;Oc(c 2a b t - ;O a-I AS- PROJECT NO. 6 1I2-4 . A PAGE

CLIENT FATA- r Jt MC-L DATE i (-O BY 41

PROJECT Uly C Mc, F Re{0c-tlw-M CHECKED BY

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7o . _

AjVffA 6.;=.6

?Je( 4~O4- JtnU5s Z.7& 4.2- 4___

LAS. Abrtiom' I $S.1 10
__ II _

INBERG-MILLER ENGINEERS



AGGREGATE TESTS
LOS ANGELES ABRASIONISULFATE SOUNDNESS

ASTM C535, ASTM C131, ASTM C88

CLIENT 12otid ,.f .. j JOB NO.: ?16?-P r-

SAMPLE DESCRIPTION DATE: '/- z7-o I
PRODUCER 05 - . '- ., ?^ t C-¢.* I TEST NO.: 2f9
PROJECT ' ,Ae.

LOS ANGELES ABRASION
(z3qs+0)

O ASTM Cl31, GRADING

DASTM C535, GRADING /
z 5j'o ^ po INITIAL DRY WT., WI

vo = 5v FINAL DRY WT., W2
5c4o t 5b WT. LOSS (W1-W2)=
(C,10 . /ood

I q.f9. b 9
6&15.p9

DZLosog

CHECK GRADATION OF SAMPLE BEFORE

SELECTING GRADING,

% LOSS = WT. LOSS x 100 = :6_ _7o

WI

SULFATE SOUNDNESS

ASTM C88 K SODIUM 1 CL
.6 CYCLES

MAGNESIUM O

, I .

1 2 3 4 5
INITIALWT FINAL WT. ACTUAL GRADING OF CORRECTED

SIEVE SIZE OF OF SAMPLE % ORIGINAL %

SAMPLE AFTER TEST LOSS SAMPLE LOSS
PAN PASSING RETAINED (GRAMS) (GRAMS) I % RETAINED

_3 _Z_ - 7 3!,.t Z2s7.Z 1. / 4% 0,o

9 __ti ffL 31 'Z337 ,_2 ,
_ _ _ _ I ? . 4l _ 932 7 43 i 40 IO 39

t0Iz. 71% L.

% LOSS = 2 *0

3=((1 -2)/1)X100

5 = (4 /100) X 3) TEST BY

INBERG-MILLER ENGINEERS RIVERTON, WYOMING

03123/95



SPECIFIC GRAVITY OF COARSE AGGREGATE
ASTM C127

CLIENT: PF?ai Ag-cer
PROJECT: L-a. /ck/,7

JOB NO.:
DATE:
TEST NO.:SAMPLE DESCRIPTION:

se4,/ _Sw- 4
Z9

TEST NO. _

TEMPERATURE OF WATER AND AGG, T, eF

W TARE + SATURATED SURFACE-DRY AGG
E
G TARE
H
H SATURATED SURFACE-DRY AGG
T MER B7

(WIRE BASKET + AGG.) IN WATER

IWIRE BASKET IN WATER

SATURATED AGG. IN WATER |Cb C.

G TARE+DRYAGG.R

A TARE

S DRY AGG. IN AIR |A A_____

APPARENT S.G. (A/(A-C)) SZ. 7 _ _S

BULK S.G. (A/(B-C))

BULK S.S.D.. S.G. (B/(B-C)) 2 _ _ _

ABSORPTION [((B-A)/A)X1 00]

REMARKS:

TEST PERFORMED BY:

\_i3ERG.MILLER ENGINEERS RIVERTON. VWOMING

03123195



AGGREGATE TESTS e, Va1'
LOS ANGELES ABRASION/SULFATE SOUNDNESS l° & If I

ASTM C535. ASTM C131. ASTM C88

CLIENT Pnd JOB NO.: 8a15 Z .I R'e
SAMPLE DESCRIPTION L; 4otJor. DATE: 5-6 -of

PRODUCER s5ck, A 5 C amp TEST NO.: Z?

PROJECT Ltck P I/Ac yA' v

LOS ANGELES ABRASION

OASTM C131, GRADING

E ASTM C535, GRADING
INITIAL DRY Wvv., Wi

FINAL DRY WT., W2
WT. LOSS (WI -W2)=

97o IZ9
qs 0-s- g

CHECK GRADATION OF SAMPLE BEFORE

SELECTING GRADING,

%LOSS= WT.LOSS xio00o= 9*8

WI

SULFATE SOUNDNESS

ASTM C88 E SODIUM O
CYCLES

MAGNESIUM 0

12 3 4 5
INITIAL WT FINAL W2 . ACTUAL GRADING OF CORRECTED

SIEVE SIZE OF OF SAMPLE % ORIGINAL %

SAMPLE AFTER TEST LOSS SAMPLE LOSS

PAN PASSING RETAINED (GRAMS) (GRAMS) % RETAINED

% LOSS =

3=((1 -2)11) X100
5 = (4 /100) X 3) TEST BY

INBERG-MILLER ENGINEERS RIVERTON. WYOMING

03/23195



SPECIFIC GRAVITY OF COARSE AGGREGATE
ASTM C127

CLIENT: QV"J,4e
PROJECT: LAAL ,M,'n..
SAMPLE DESCRIPTION: LC~rbao

JOB NO.:

DATE:

TEST NO.:

. _ _ . , , 5 .

2q

0:3
TEST NO. * /.5 *' .

TEMPERATURE OF WATER AND AGG, T, °F

W TARE + SATURATED SURFACE-DRY AGG S 6 4o i 2

G TARE 333. 7 7

H SATURATED SURFACE-DRY AGGT B5-7- / 0 Z 5_79
(WIRE BASKET + AGG.) IN WATER o 735. qY 166. Z_

'N WIRE BASKET IN WATER / I.r3 S_____

SATURATED3AGG. IN3WATER C 31°

G TARE + DRY AGG. •51-8 9 . r

A TARE 338. 7357

S DRY AGG. IN AIR 5fZt13.0 r, Szo E

APPARENT S.G. (A/(A-C)) Z.70 r' 'Z.706. z .o

BULK S.G. (A/(B-C)) Z (o 7, Z ._ _ 6 7 _z _ ___

BULK S.S.D., S.G. (B/(B-C)) , Z (. _ _ _-*____

ABSORPTION [((B-A)/A)Xl 001 O . S 7 -O. S575

REMARKS:

TEST PERFORMED BY:

\.,INBERG-MILLER ENGINEERS RIVERTON. WYOMING

03123/95



StLBJECT r\, "-, et~i Cx5';, PROJECT NO. QM I u PAQF

CLIENT >Ka;r)C-csDATE 1 -i -Ok BY al ¢
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* � �
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SPECIFIC GRAVITY OF COARSE AGGREGATE
ASTM C127

CLIENT: Pcdjk4eC
PROJECT: Lt¶c I\D&tj4
SAMPLE DESCRIPTION:

JOB NO.:
DATE:
TEST NO.:

uI 5 7- RM'

.J...
7

TEST NO. Z- '.

TEMPERATURE OF WATER AND AGG, T, °F

WTARE + SATURATED SURFACE-DRY AGG

G TARE '2&. g8 7/7 . 5

T SATURATED SURFACE-DRY AGG 9B'y. !3Z. 8

(WIRE BASKET+ AGG.) IN WATER q 3877 7 f7qo *
,N WIRE BASKET IN WATER 1 /.• ____7

V13/.3 3 '3 S7SATURATED AGG. IN WATER|C 3/. z

G TARE + DRYAGG. 9?8¶ 7693.

ATR
M 3T Z.0 8 7L 7 ._

S DRY AGG. IN AIR A& 'I FZ'U 6____'_

APPARENT S.G. (A/(A-C)) Z. 7. O / Z. 7_O_|1_

BULK S.G. (A/(B-C)) Z .. z 2

BULK S.S.D., S.G. (BI(B-C)) 2- 7 7 .6,7o _

ABSORPTION [((B-A)IA)X100] . rO 0 3.

REMARKS:

TEST PERFORMED BY:

I4BERG-MILLER ENGINEERS RIVERTON. WYOMING

C3123195



AGGREGATE TESTS
LOS ANGELES ABRASION/SULFATE SOUNDNESS

ASTM C535,ASTM C131.ASTM C88

CLIENT pL+Q;,er JOB NO.: 5 z l Z l
SAMPLE DESCRIPTION DATE:
PRODUCER TEST NO.: 3
PROJECT Scabk IYA-M lNe

LOS ANGELES ABRASION

O ASTM C131, GRADING

RASTM C535, GRADING

Patn 0 V INITIAL DRY Wr., WI
FINAL DRY WT., W2
WT. LOSS (W1-W2)=

I
CHECK GRADATION OF SAMPLE BEFORE
SELECTING GRADING, /
% LOSS = WT. LOSS x 100 = S__ 3_ /

WI
qI13 I. g

9 3 I!. I g
!I3z. 9s-

SULFATE SOUNDNESS

ASTM C88J SODIUM d'C
______CYCLES

MAGNESIUM El

1 2 3 4 5
INITIALWT FINAL WT. ACTUAL GRADING OF CORRECTED

SIEVE SIZE OF OF SAMPLE % ORIGINAL %

SAMPLE AFTER TEST LOSS SAMPLE LOSS
PANJ PASSING RETAINED (GRAMS) (GRAMS) I% RETAINED

y 7 3 7Y8- 43cps8 L' q13 (3 WO
?-t 30to 7. 9,. ZC o >. M 3, 3

___ _ __ _ ~
C 1. _19___ I zS9 3 3 2 .Z 0.5

I P Zo3 I -c73.-i 2.2o f,

% LOSS= , /Z O,
3=((1 -2)11)X 100
5 = (4 1100) X 3) TEST BY

INBERG-MILLER ENGINEERS RIVERTON. WYOMING

03/23/95



HYDRO - ENGINEERING, LLC
4685 SOUTH MAGNOLIA
CASPER, WYOMING 82604
Ph (3071 266-6597
Fax 1307) 237-8565
E-mall hydro@trlb.com

June 16, 1999

Tom Hardgrove
Pathfinder Mines Corporation
P.O. Box 831
Riverton, WY 82501

RE: Rock Durability Testing

Dear Tom:

Concerning the durability testing for the limestone at Lucky Mc Mine, I've gone
through a summary analysis of the test results. The attached table presents a summary of
the rock testing results and the calculated scoring based on the NRC rock scoring method
for limestone. The scoring was done both by Inberg-Miller Engineers and Hydro-

K> Engineering, and the slight discrepancies between the two scorings result from minor
differences in rounding and Interpolation techniques. A third rock scoring was also
developed using the saturated surface dry (SSD) specific gravity rather than the bulk
specific gravity. Before discussing the results of the rock durability testing, it is
worthwhile to review the sampling procedure and the implications of this procedure on the
durability testing. The durability samples were taken from 1.63" D50 rock mulch product.
This is verified in a letter by Glen Bobnick of Inberg-Miller Engineers dated January 16,
1999. As discussed in the Inberg-Miller letter, this was done for three reasons. The
primary reasons for using this particular rock product were that the size of the product fit
the limitations of test equipment, and the 1.63" D50 product represented the largest
quantity of rock. A third reason for using this product was that a crushing operation tends
to concentrate the more easily crushed (i.e. lesser durability) rock in the smaller products.
Only a comparatively small quantity of smaller (1.0" D50) rock mulch was produced, so
the 1.63" D50 rock represents the smallest rock product practical for durability testing.
This results in a conservative sampling procedure that will bias the durability test results to
the low side. Hence, the overall durability of the rock is likely to be better than indicated
by the testing, and in particular, the durability-of the larger rock products is likely to be
significantly better than indicated by testing.

The attached summary table indicates that the durability results for the limestone
were reasonably consistent and that most of the samples scored at 80% or above. Both

k-J the Hydro-Engineering and Inberg-Miller scoring calculations indicated that seven samples



HYDRO - ENGINEERING, LLC

did not meet the 80% minimum score for no oversizing. When the SSD specific gravity is
used in the scoring, only one sample out of twenty three did not meet the 80% score.
Using the Hydro-Engineering scoring calculation, only two of the seven sample scores
below 80% are considered significant. The remaining five scores fall between 78.7% and
800%, and thus the required oversizing for the 1.63" D50 product ranges up to 0.02 inch
for these five samples. This minute oversizing is beyond measurement resolution, and has
undoubtedly been met by most if not all of the 1.63" D50 product simply by meeting the
gradation specifications. Two other factors also lead to the observation that there is
inherent oversizing in the rock that negates the concern for relatively small oversizing
requirements. The assumed specific weight of the limestone rock in the design process
was 160 lb/cu. ft., which corresponds to a specific gravity of 2.564. The average
measured bulk specific gravity of the samples is 2.66 and the average measured SSD
specific gravity is 2.67. The limestone has a significantly greater specific weight than
anticipated In the design process, and therefore has inherent oversizing that Is
proportional to the ratio of actual specific gravity to design specific gravity. In this
particular case, that ratio gives a universal built-in oversizing for the limestone of
approximately 1.3% when the conversion from weight to diameter is made. In addition to
this, it is Important to note that the breaks in the rock size categories were made by
grouping similarly sized rock designs, and then assigning the largest size in the group to
the entire group. Hence, there is substantial oversizing built into all but a small area for
each rock category. Therefore, concern over these very small oversizing requirements is
unwarranted.

The remaining two scores below 80% required slightly more oversizing than those
discussed in the preceding paragraph. The score of 75.7% (Hydro-Engineering scoring)
for test #15 requires a total oversizing of 4.3%, or 3% beyond the built-in oversizing of
1.3%. This gives an oversizing of 0.05 Inch for the 1.63" D50 rock, which is probably
close to a realistic measurement resolution for this rock. According to Inberg-Miller, the
only non-rejected gradation sample for this rock during the same time period yielded a
measured oversizing of 1.2%. This leaves an oversizing shortfall of 1.8% or 0.03 inch. In
light of the substantial oversizing for most of the rock in each size category as described
in the preceding paragraph, a shortfall of 0.03 inch doesn't warrant any concern. The
lowest calculated rock score In the summary table is 70.2% for test #12 (Hydro-
Engineering scoring). This particular sample indicates that an oversizing of 9.8% is
required for rock produced during this period. According to Inberg-Miller records, the only
accepted rock produced during this period was large rock mulch with a 2.44" D50. The
minimum D50 for this rock is 2.17", so there was a 12.4% oversizing which exceeds that
required by the durability scoring deficit.



HYDRO - ENGINEERING, LLC

Pathfinder Mines Corporation (PMC) personnel and Inberg-Miller personnel have
indicated that the reason for the more severe deficiencies In durability scores was the
presence of some sandstone in the quarry area that was Inadvertently Introduced to the
crusher stream. These same observers have Indicated that the quantity of sandstone was
very small and was virtually undetectable in the product or stockpiles. Based on the
general consistency of the durability results, it Is apparent that contamination of the
product with measurable quantities of sandstone was very infrequent and represented
only a very small fraction of the product stream. Stockpiles were examined and there
were no areas where the sandstone was detected. The very small standard deviation in
the scoring supports the contention that the two significant deficiencies in durability scores
resulted from minor contamination of the sample or product. However the percentage of
the poor quality sandstone in the sample(s) pwas obviously very small, because the
reduction in durability score was minor. The few sandstone rocks that may be present In
stockpiles represent only a tiny fraction of a percent and should not be detrimental to the
performance of the rock.

In summary, the deficiencies In the rock scoring are compensated for by measured
and inherent oversizing. The quarrying operation produced a consistent and durable rock
product, and the significant deficiencies In rock durability scoring were rare, anomalous,
and will not adversely affect the rock performance. I hope this information is useful.
Please don't hesitate to 'call if you have questions or comments.

Sincerely,

Thomas G. Michel
Hydrologist

Cc: Jack Wadsworth



ROCK DURABILITY TESTING SUMMARY

C C

Test #1 Test #2 Test #3 Test #4 Test #5 Test #6 Test #7 Test #8 Test #9 Test #10 Test #11 Test #12
iI1OU Af4 Ala cIsOaU crmni KISaft1111shititu# Tnet

Apparent Specific Gravity 2.698 2.695 2.686 2.698 2.703 2.711 2.702 2.706 2.706 2.717 2.679 2.708
SSD Specific Gravity 2.677 2.679 2.662 2.674 2.678 2.683 2.676 2.678 2.683 2.686 2.647 2.67
Bulk Specific Gravity 2.67 2.67 2.649 2.659 2.664 2.666 2.661 2.662 2.67 2.672 2.66 2.649
Absorption (%) 0.49 0.34 0.52 0.55 0.55 0.61 0.57 0.61 0.51 0.62 0.55 0.82
Sodium Sulfate Soundness (% Loss) 2.87 2.15 0.7 0.34 0.34 0.91 0.43 0.31 0.31 1 1.68 6.6
L.A. Abrasion 4.8 4.7 4.8 5 6.1 5.1 5.7 2.5 2.5 4.9 2.6 5.2

NRC Score (Inberg-Miller) 83.1 87 82.2 82.2 82.4 80.8 81.6 82.2 84.3 81.4 82.2 70.6
NRC Score (Hydro-Engineering) 83.3 87 82.1 82.1 82.3 81.1 81.6 81.2 84.4 81.4 82.1 70.2
NRC Score (SSD Spec. Grav.) 83.8 87.7 83.2 83.3 83.4 82.5 82.8 82.5 85.5 82.5 81.1 71.9

Test #13 Test#14 Test #15 Test #16 Test #17 Test#18 Test #19 Test#20 Test #21 Test #22 Test #23
Durability Test

Apparent Specific Gravity 2.684 2.708 2.701 2.7 2.701 2.699 2.688 2.693 2.702 2.691 2.698
SSD Specific Gravity 2.661 2.681 2.705 2.67 2.671 2.671 2.672 2.666 2.675 2.667 2.674
Bulk Specific Gravity 2.648 2.665 2.651 2.653 2.664 2.654 2.656 2.651 2.659 2.652 2.66
Absorption (%) 0.49 0.6 0.71 0.65 0.52 0.63 0.63 0.59 0.59 0.55 0.53
Sodium Sulfate Soundness (% Loss) 1.15 2.7 3.4 1.5 1.4 1.2 0.67 2.5 1.4 4 0.8
L.A. Abrasion 4.7 4.7 5.1 5.2 4.6 4.8 4.4 4.9 5.2 4.1 4.8

NRC Score (inberg-Miller) 83 80.3 -75.8 78.9 83.2 79.5 79.7 79.6 81 79.5 82.6
NRC Score (Hydro-Engineering) 82.7 80.2 75.7 78.7 83.1 79.8 79.9 79.5 80.8 79.7 82.7
NRC Score (SSD Spec. Grav.) 83.7 81.5 80 80.1 83.6 80.9 81.2 80.7 82.1 80,9 83.9

Average NRC Score (Inberg-Miller)
Standard Deviation

Average NRC Score (Hydro-Eng)
Standard Deviation

Average NRC Score (SSD Sp. Gr.)
Standard Deviation

81.00
3.16

80.93
3.21

82.12
2.85
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Pathfinder Rock Scoring

Sample Name - South Pass Rock
Sample Date - On ' L.
Report Date-
Comments -

Igneous NRC
NRC NRC Score x

Test Lab result Score Weight Weight

Specific Gravity 2.996 10 9 90
(SSD)

Absorption 0.058 10 2 20

Sodium Sulfate 0.37 10 11 110

L.A. Abrasion 2.5 9.25 1 9.25

Sum of Score x Weight 229.25

Maximum Sum of Score x Weight 230

Percentage Score 99.7 %



AGGREGATE TESTS
LOS ANGELES ABRASION/SULFATE SOUNDNESS

ASTM C535, ASTM C131, ASTM C88

CLIENT PrkC, JOB NO.: 2152 .1 Pi
SAMPLE DESCRIPTION DATE: .- 5-oL
PRODUCER TEST NO.: -t Oho A, bI ik4,
PROJECT P\;rt I

LOS ANGELES ABRASION

O ASTM C131, GRADING L
El ASTM C535, GRADING

Add" a t INITIAL DRY WT., WI

2-7 Z'gj. 5 FINAL DRY WT., W2
Z Z'1q9.5 WT. LOSS (W1-W2)=

1Z4 ~~51

I lZ7.o -g'
% goa-/ g
If8.0 9g

CHECK GRADATION OF SAMPLE BEFORE
SELECTING GRADING, ,

% LOSS = WT.LOSS x100= _____p

WI

'&I wd,

SULFATE SOUNDNESS

ASTM C88 B/ SODIUM 0
5' CYCLES

MAGNESIUM 0

1 2 3 4 5
INITIALW FINAL WT. ACTUAL GRADING OF CORRECTED

SIEVE SIZE OF OF SAMPLE % ORIGINAL %
l SAMPLE AFTER TEST LOSS SAMPLE LOSS

PAN PASSING RETAINED (GRAMS) (GRAMS) % RETAINED

3 ZY7-b _bqo__ b__ __.__ _ , D__

ca z- 1 i IZ7 -1 % 10_ _ 0
IS t 'z..-I- ?I.0 Zo4 ° _ _ _

% LOSS= O, 1/o
3=((1 -2)11)X100
5 = (4 100)X3) TEST BY (piAV

q.G cleu W;I
INBERG-MILLER ENGINEERS RIVERTON, WVYOMING

03123195



BULK SPECIFIC GRAVITY
ASW 9-7-Z-26-

;svt LaneA,;- JOB NO.: 6152-IRM S
PIMC DATE: ./o Z-V- S

0.: TECH.:

PROJECT:
CLIENT:

K.-' SAMPLE N

SOURCE:_
;AMPLED BY: _

ASTM METHOD
A ia.on4 ;Ov%

SPECNL NO. DRY WEIGHT (A) S.S.D. WEIGHT (9) WEGHT IN WATER (C) a S -s CG. _____

I1 7q -u-- ;gzoq.. ___ o_ . 13 _. . e___

7~ ~ .5' I- 5 , q 3
%117i9.o 1 179f.- 2 !_ _z _ -I. 3to 9/ 1 .033

. _ _ _ _ _ _ _. I _ _ _ _ _ I _ _ _ I-
1_ _ 7.5 1 /kf7113. 1 '7- 3,03 q . 037
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. __ _

__ _ _ .____ ___

___ __ __ __ __ ___ __ __ __ __ __ ___ __ __ __ __ __ ___ __ __ __ __ __ ___ __ __ _ __ __ ___ __ __ __ __ __ ___ __ __ __ __ ___ __ __ I __ __ ___ __ __ __ __ __ ___ __ __ __ __ __ ___ __ _ __ __ __ ___ __ __ __ ___.



Pathfinder Rock Scoring

Sample Name -

Sample Date -
Report Date -

South Pass Rock
November, 2002

3-Dec-02

NRC

Test

Specific Gravity

Absorption

Sodium Sulfate

L.A. Abrasion

Lab Result

3.033

0.47

0.11

2.51

NRC
Score

10

8

10

9

Igneous
NRC

Weight

9

2

11

I

NRC
Score x
Weight

90

16

110

9

Sum of Score x Weight

Max. Sum of Score x Weight

Percentage Score

225

230

97.80%



IN BERG-MILLER ENGINEERS
124 EAST MAIN STREET

December 3, 2002

Mr. Tom Hardgrove
Pathfinder Mines Corporation
P.O. Box 831
Riverton, WY 82501

RIVERTON. WYOMING 82501-4397

| DEC 1 02002 IIL
|BY Ho•

307-856-8136

8152.1-RM

RE: ROCK DURABILITY TEST RESULTS
SOUTH PASS ROCK SAMPLE
LUCKY MC MINE PROJECT
GAS HILLS, WYOiMING

Dear Mr. Hardgrove;

This letter summarizes the results of rock durability testing that we performed on a rock
sample that you submitted to our Riverton, Wyoming laboratory. We understand that you
requested the following tests be performed:

Specific Gravity and Absorption - ASTM C127
Los Angeles Abrasion (100 revolutions) - ASTM C535
Sodium Sulfate Soundness - ASTM C88.

The results of testing are tabulated below.

Laboratory Test Result

Apparent Specific Gravity ASTM C127 3.033

Saturated Surface Dry Specific Gravity ASTM C127 3.005

Bulk Specific Gravity ASTM C127 2.990

Absorption. %ASTM C127 0.47

Sodium Sulfate Soundness, % Loss ASTM C88 *0.1 1

L.A. Abrasion, % Loss ASTM C535 2.51

*N6te: The result presented for sodium sulfate soundness is the average loss for 4 size
intervals that were tested between 1 inch and 3 inch diameter.



II FEB 2 7 2002

REVIEW OF CHANNEL RIP RAP MATERIAL By
FOR THE LUCKY Mc MINE, FREMONT COUNTY, WYOMING.

As requested by Mr. Tom Hardgrove, I have reviewed and researched several rock samples of the
material intended as design channel rip rap (D 50 = .-8') to be utilized at the Pathfinder - 14cky
Mc Uranium Mine, Gas Hills District, Wyoming.

The-materialis from a quarry that was originally part of the Atlantic City Iron Mine operated by
U.S. Steel C-orporation from 1962 to 1983 in the South Pass Mineral District, and is located in
Sec. 26, T.30 N., R.I00-W., Fremont County, Wyoming. The quarryis presently controlled by
Rice Enterprises. Mr. Jim Rice of Dubois, Wyoming is owner and operator. The rock material is
excavated and sold in the region for such projects as the Lucky Mc site. The State of Wyoming.
Department of Environmental Quality has utilized this same material as channel rip rap on several
Abandoned Mine Lands (A.M.L.) projects in the Gas Hills area.

In my research for the proper rock description and durability of the material in question; I have
reviewed several articles written on the geology of the South Pass Mining district including:

+ FIELDaGUIDEl TO THE GEOLOGY & MINERALIZA TION OF THE SOUTH
PASS RWION,- IWIND RIVE RRANGE, WYOMAfING; W.D. Hausel & J.D. Love;
1991; W.G.A. Guidebook "Mineral Resources of JVyoming".

+ METAL DEPOSITS OF, WYOMING - A REV1I7E; W.D. Hausel & P. J. Graff;
1991; W.G.A. Guidebook 'MineralResources of WZyominig".

* SUMMARY OF LARAMIDEI DEPOSITIONAL & TECTONJC EJE7NTS, EA S'
FORKAREA, NORTHWESTERN W17ND RIER BASIN; G. F. Winterfeld; 1990;
W.G.A. Guidebook "Jyrn ing-Sedinetwfalioii & Teclonic 5".

as well as the "Igneous &Metanorphic Rock" sections of DANA 'S AANUAL OF;
MINER1ALOGY; 1963; 17 " EditiornP. 5-12 - 530. 1 have also-held telephone conversations-with
Mr. Jim Rice and Mr. Paul Graff to discuss their knowledge of the use and geology of the sample
material,

Laramide tectonics have exposed an Archean age-Greenstone-Belt in the-Wind River Mountain-
Range of central Wyoming. The rip rap material in question is part of the regional host rock that
develops the iron deposits within-this Greenstone-belt at- Atlantic City, Wyoming.

My observation of the material has been limited to four rock samples collected by Tom Hardgrove
of Pathfinder Mines, and Tom Miles-of-Hydro-Engineering in Casper-Wyoming; I did not gq to
the quarry site to observe the material in-place. -The four rock samples (Fig l.) each weighing
approx. 5 to 10 lbs. appear to be dense; angular; fine-grained, irregularly broken chunks of Nhat
was the host metamorphic rock for the iron deposits at South Pass.



Tom Hardgrove
Pathfinder Mines Corporation
December 3, 2002
Page 2

8152.1-RM

Please feel free to call if you have any questions or require further information.

Sincerely,

INBERG-MIL ER ENGINEERS

n M. Bobnick, P.E.
eotechnical Engineer

GMB:ksp:\8152:\8152.1 South Pass Rock



The most probable rock classification based on my observation of the samples, review of the
reference data and-discussions with others (and-without further thin-section-investigation) appears
to be as a high grade amphibolite gneiss, part of the Banded Ironstone Formation (BIF) and is-a
metamorphic rock -of volcanie-andesitie-and/or-dioritic origin: Typically gneiss would-fall within
the Moe's Hardness Scale in a range of from 5 to 7 (Diamond being 10) and would most typically
average-near 5-. The-material is-massive-Awith-no-visible-fractures or observable-preferred-
cleavage pattern. As such itfshould be very reistant to weathering processes such as water or
wind-erosion, and exfgliation; and should make-good rip-rap material for its intended use-at-Lupky
Mc.

Tom Nichols67 W.-:-G' No. -69



FFOM : RICE ENTERPRISES INC FAX NO. : 307 455 3405 Jan. 08 2002 03:O00PM PZ

TE|CHN "OLtOGCIE I NsI"C

Consufting Engineers & Environmental Scientists

605 N. Warehouse Road
P. o. Box 2599 (82602)

Casper. WY 82601

Telephone: (307) 234-2126
Fvc (307) 266-5143

October 10, 2001

Mr. Jim Rice
Rice Enterprises, Inc. OCI 112001 'i
P.O. Box 1545 ai
Dubois, Wyoming 82513-1548

Subject: Transmittal of laboratory Test Results
Maxim Project No. 1519896

Dear Mr. Rice:

Transmitted with this letter are the laboratory test results for the bulk aggregate sample submitted
to our office on October 8, 2001. The material was identified as proposed riprap material from the
Atlantic City Quarry.

As requested, the sample was tested for determination ofthe specific gravity and absorption (ASTM
C 127) and durability index (AASHTO T-210). The laboratory test results are as follows:

Specifie Gravity (Bulk):
Absorption (%/9):
Durability Index:

2.973
0.35
96

If you have any questions or if we can be of further service. please call.

Sincercly,

MAXIM TECHNOLOGIES, INC.'

Mark Peloquin
Construction Services Man

Attachment

-Providing Cost-Efective Solutions to Clients Nationwide'



RECYCLED
GRANITE

DURABILITY TESTS
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I N B E R G - M
124 EAST MAIN STREET

ILLrER ENGINEERS
RIVERTON. WYOMING 82501-4397 307-856-8136

August 3, 1999

Pathfinder Mines Corporation
P.O. Box 831

,Riverton, Wyoming 82501

8152-RM

Af7ENTION: TOM HARDGROVE

RE: SODIUM SULFATE SOUNDNESS TEST RESULTS
RECYCLED GRANITE
LUCKY MC MINE RECLAMATION PROJECT
GAS HILLS, WY

Dear Sir:

This letter transmits the results of sodium sulfate soundness testing that we performed on six (6)
granite samples that were submitted to our Riverton, Wyoming laboratory. We understand that
the granite is being recycled as erosion control material from previous use at the project site.

The samples consisted of 6 individual rocks. The rock identification and initial oven-dry weight
for each is listed below:

Identification Oven Dry Weight (lb.)

GR-1
GR-2
GR-3
GR-4
G-l
G-2

28.25
15.70
16.20
68.80
57.55
66.45

The rocks were tested following the procedures of ASTM C88 "Standard Test Method for
Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate". In summary, the
results indicated that after 5 cycles of submersion and drying, over 48 hours of rinsing, and
drying until no further loss in weight, the samples gained between 0.2 and 0.6 percent of their
original weight. The sodium sulfate solution used in the test appeared relatively clear at
completion of the testing, and we observed no disintegrated rock in the solution indicating loss
of the original sample during the test.



Pathfinder Mines Corporation 8152-RM
ATTENTION: TOM HARDGROVE
August 3, 1999
Page Two

In our opinion, the reason for the weight gain is likely due to sodium sulfate that was absorbed
and trapped in the specimen pores, and could not be washed out with rinsing. The tested
samples have a very small surface area to weight ratio as compared to smaller-diameter
samples. It is our opinion that the loss is partly a function of.specimen surface area. As such,
loss is correspondingly significantly smaller for a given sample weight of a single, relatively
large diameter particle as opposed to a sample of the same weight comprised of several smaller
diameter particles

We conclude that the weight of sodium sulfate retained by the specimen apparently exceeds the
weight loss, if any, which resulted from the test, and the actual loss is practically 0% as
measured per ASTM C88.

Please call if you have any questions.

Sincerely,

INBERG-MILLER ENGINEERS

Glen M. Bobnick, P.E
Geotechnical Engineer

GMB:jlw:client Itrs\8152granite
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ADDIONAL GRANITE DURABIUTY TESTING SUMMARY

Sodium Sulfato
Granite Bulk Specific Absorption Soundness NRC
Sampie Designation Gravity *A) 1%) Score

GR-1 . 2.616 0.35 0 87.9
GR.2 2.617 0.32 0 88.1
GR-3 2.634 0.62 0 88.4
GR-4 2.611 0.15 0 88.4

G-1 2.652 0.26 0 91.3
G-2 2.65 0.3 0 87.2-



Stage I, No. 4. Dam Addition
Pathfinder Mines Corp.
Riverton, Wyoming

RIPRAP TEST RESULTS

(Granite Boulders and Cobbles)

Test
Result

Table 6.

Soundness (Sodium Sulfate)
(ASTM - C88, 5 cycle) 0.3%

Specification

10% Maxi'-um

35% MiximumAbrasion Resistance
(ASTH - C535)

9.9%

% Lighter
By Weight

Limit of
Stone WeightStone Weight

Gradation 100 X 400 lbs. 175-400 lbs.

50 % 90 lbs. 60-130 lbs.

15 % 20 lbs. 20-45 Ibs.
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Gamma - Ra22* Correlation
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( C

_ PMC Sample Program - November 2004 ERG Sa ple Program - 1995

Site Gamma Gamma Gamma Gamma Gamma Gamma Gamma Gamma Gamma Gveage Max Ra226 U Th2 Sample Ra226 Gamma
1 2 3 4 5 6 7 8 microFR/h Gamma pCi/g mg/kg pCi/g ID pCi/g microR/h

LMSS04 #1 26 27 28 28 28 28 38 27 26 28.4 38.0 3.0 l Ia 7.8 57
LMSS04 #2 26 28 26 25 28 26 26 26 26 26.3 28.0 5.4 F___5a 4.9 36
LMSS04 #3 19 20 19 22 19 20 17 20 20 19.6 22.0 2.4 1 5b 3.4 37
LMSS04 #4 15 15 16 16 15 15 15 15 14 15.1 16.0 1.5 .9a 5 60
LMSS04 #5 35 36 36 38 38 39 38 38 33 36.8 39.0 6.0 _ 9b 8.9 60
LMSS04 #6 28 30 30 26 28 26 24 26 26 27.1 30.0 4.6 _ 13a 5.4 58
LMSS04#7 25 42 25 36 25 25 36 25 32 30.1 42.0 6.8 1 _3b 5.1 55
LMSS04#8 15 18 15 17 18 15 18 18 17 16.8 18.0 1.2 17a 15.1 77
LMSS04 #9 28 30 26 25 30 28 27 28 32 28.2 32.0 3.6 17b 9.5 82
LMSS04#10 28 42 30 30 31 32 30 30 30 31.4 42.0 6.7 17c 7.5 80
LMSS04 #11 25 26 20 25 25 22 24 28 25 24.4 28.0 6.0 19a 10.5 65
LMSS04 #12 34 35 34 26 25 26 32 30 30 30.2 35.0 15.0 19b 16.5 65
LMSS04 #13 32 30 30 38 25 25 26 32 34 30.2 38.0 8.1 21a 8.2 72
LMSS04 #14 30 58 42 28 28 37 30 22 30 33.9 58.0 14.0 28.4 201 21c 3.7 68
LMSS04#15 40 40 38 30 40 28 26 38 40 35.6 40.0 14.0 59.2 357 21d 9.1 70
LMSS04 #16 37 34 35 36 36 35 38 38 38 36.3 38.0 13.0 22a 6.1 68
LMSS04#17 13 14 12 13 12 13 14 13 13 13.0 14.0 1.0 22b 7 70
LMSS04#18 40 42 34 37 46 40 38 40 38 39.4 46.0 7.8 - 22c 14.9 78
LMSS04 #19 35 60 34 42 40 40 40 38 38 40.8 60.0 9.6 33.5 21 22d 8.3 67
LMSS04 #20 65 38 34 35 35 32 55 36 35 40.6 65.0 10.0 10.6 12
LMSS04 #21 40 48 65 42 35 48 42 38 46 44.9 65.0 .16.0 66.4 15. 21b 31.8 91
Average 30 34 30 29 29 29 30 29 30 Note: 21b excluded on chart
Max 65 60 65 42 46 48 55 40 46 _ _ _ I I

4/20/2005 10:56 AM
LM Soil Sample Assays Fall 2004.xls Sheeta Table l-1



A ENERGYLABORA TORIES, INC. .2393Salt CreekHighway(82601) PO. Box3258 - Casper WY82602
To1lFree 88.2350515 3072350515 Fax 307234.1639 , casper'energylab.com wwwuenergy/ab.com

A'-7,70 777F s

LABORATORY ANALYTICAL REPORT

_ Client: Pathfinder Mines Corp
Project: Lucky Mc Mine

Lab Order: C04120902

Report Date: 01/14/05

Lab ID: C04120902-001 CollectionDate: 11/19/04

Client Sample ID: LMSS04 #1 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 3.0 pCl/g-dry 0.2 E903.0 12/30104 08:30/ df
Radium 226 precision (t) 1.0 pCVg-dry E903.0 12/30104 08:30/ df

Lab ID: C04120902-002 Collection Date: 11/19/04

Client Sample ID: LMSS04 #2 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 5.4 pCl/g-dry 0.2 E903.0 12V30104 08:30/df
Radium 226 precision (i) 1.3 pCl/g-dry E903.0 12/30/04 08:301 df

Lab ID: C04120902-003 Collection Date: 11/19/04

Client Sample ID: LMSS04 #3 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 2.4 pCi/g-dry 0.2 E903.0 12/30/04 08:30/ df
Radium 226 precision (±) 0.9 pClg-dry E903.0 12/30/04 08:30/ df

Report1 RLA -C Ant reporting limit

F_

Report RL - Analyte reporting limit.
I efinitions: QCL - Quality control limit

K-I~

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

T r- c L# .r ,- n* *.- f . n n o M -



A._Y __ __, ENERGYLABORATORIES, INC. 23936SalCreek Hlhway(82601) f 0. Box3258 -Casper WY82602
Toll Free 888.2350515 * 307235 0515 F Am307.234.1639 i casper energylab.com wwv1energab.corm

"F. TYr I.W
LABORATORY ANALYTICAL REPORT

) Client: Pathfinder Mines Corp
Project: Lucky Mc Mine

Lab Order: C04120902

Report Date: 01/14/05

Lab ID: C04120902-004 Collection Date: 11/19/04

Client Sample ID: LMSS04 #4 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 1.5 pCl/g-dry 0.2 E903.0 01/03105 11:00 / trs
Radium 226 precision(±) 1.0 pC/g-dry E903.0 01103105 11:00 / trs

Lab ID: C04120902-005 Collection Date: 11/19/04

Client Sample ID: LMSS04 #5 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 6.0 pC/g-dry 0.2 E903.0 01/03/05 11:00 /trs
Radium 226 precision(±) 1.3 pCVg-dry E903.0 01/03105 11:00/trs

Lab ID: C04120902-006 Collection Date: 11/19104

Client Sample ID: LMSS04 #6 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 4.6 pCl/g-dry 0.2 E903.0 01/03/05 11:00 /trs
Radium 226 precision (±) 1.2 pCVg-dry E903.0 01/03/05 11:00 t trs

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

I Client: Pathfinder Mines Corp
Project: Lucky Mc Mine

Lab Order: C04120902

Report Date: 01/14/05

Lab ID: C04120902-007 Collection Date: 11/19/04

Client Sample ID: LMSS04 #7 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 6.8 pCI/g-dry 0.2 E903.0 01/03/05 11:00 / trs
Radium 226 precision (±) 1.4 pC/g-dry E903.0 01/03/05 11:00/ trs

Lab ID: C04120902-008 Collection Date: 11/19/04

Client Sample ID: LMSS04 1/8 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 1.2 pCl/g-dry 0.2 E903.0 01/03/05 11:00 / trs
Radium 226 precision (t) 0.8 pC/g-dry E903.0 01/03/05 11:00/ttrs

Lab ID: C04120902-009 Collection Date: 1.1/19/04

Client Sample ID: LMSS04 #9 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 3.6 pCig-dry 0.2 E903.0 01/03/05 11:00 / trs
Radium 226 precision (±) 1.1 pCig-dry E903.0 01/03/05 11:00 / trs

Report
Definitions:

RL - Analyte reporting limit.
QCL - Quality control limit.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

sy~ Client:
Project:

Pathfinder Mines Corp
Lucky Mc Mine

Lab Order: C04120902
Report Date: 01/14/05

Lab ID: C04120902-010 Collection Date: 11/19104
Client Sample)ID: LMSS04 #10 DateReceived: 12/21/04
Matrix: SOIL MCLt

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 6.7 pCVg-dry 0.2 E903.0 01/03/05 11:00/trs
Radium 226 precision(±) 1.4 pCVg-dry E903.0 01/03/05 11:00/trs

Lab ID: C04120902-01 I Collection Date: 11/22/04
ClientSampleID: LMSS04#11 DateReceived: 12/21/04
Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226
Radium 226 precision (+)

6.0
1.3

pCl/g-dry
pCi/g-dry

02 E903.0
E903.0

01/03/05 11:00 /trs
01/03105 11:00 /trs

Lab ID: C04120902-012
Client Sample ID: LMSS04 #12

Collection Date: 1 1/22/04
DateReceived: 12/21/04

Matrix: SUIL MCL/
Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 15 pCl/g-dry 0.2 E903.0 01/03105 11:00 /trs
Radium 226 precision (±) 2.0 pCi/g-dry E903.0 01/03/05 11:00/ trs

Report
Definitions:

RL -Analyte reporting limit.

QCL - Quality control limit.
MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

K.> Client:
Project:

Pathfinder Mines Corp
Lucky Mc Mine

Lab Order: C04120902

Report Date: 01/14/05

Lab ID: C04120902-013 Collection Date: 11/22/04

Client Sample ID: LMSS04 #13 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 8.1 pCl/g-dry 0.2 E903.0 01/03/05 11:00 /trs
Radium 226 precision (t) 1.5 pCVg-dry E903.0 01/03/05 11:00 / trs

Lab ID: C04120902-014 Collection Date: 11/22/04

Client Sample ID: LMSS04 #14 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

METALS -TOTAL
Uranium 28.4 mg/kg-dry D 0.03 SW6020 01/05/05 21:26/ sml

RADIONUCLIDES - TOTAL
Radium 226
Radium 226 precision (±)

'-_-'Thorium 230
Thorium 230 precision (±)

14
1.9
201
8.0

pCl/g-dry
pCl/g-dry
pCI/g-dry
pCI/g-dry

0.2

0.2

E903.0
E903.0
E907.0
E907.0

01/03/05 11:00/ trs
01/03/05 11:00 /trs
01/05/05 10:30/ ph
01/05/05 10:30/ph

Lab ID: C04120902-015 Collection Date: 11/22/04

Client Sample ID: LMSS04 #15 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date/ By

METALS - TOTAL
Uranium 59.2 mg/kg-dry D 0.03 SW6020 01/05/0521:30/ sml

RADIONUCLIDES - TOTAL
Radium 226 14 pCl/g-dry 0.2 E903.0 01/03/05 11:00 /trs
Radium 226 precision(t) 2.0 pC/g-dry E903.0 01/03/05 11:00/ trs
Thorium 230 357 pCIg-dry 0.2 E907.0 01/05/05 10:30/ ph
Thorium 230 precision (±) 12 pCI/g-dry E907.0 01/05/05 10:30/ ph

Report RL - Analyte reporting limit.
?efinitions: QCL - Quality control limit.

I D - RL increased due to sample matrix interference.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

K) Client:
Project:

Pathfinder Mines Coap
Lucky Mc Mine

Lab Order: C04120902

Report Date: 01/14/05

Lab ID: C04120902-016 Collection Date: 11/22/04

ClientSampleID: LMSS04#16 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 13 pCig-dry 0.2 E903.0 01/03/05 11:00 /trs
Radium 226 precision (t) 1.8 pCVg-dry E903.0 01/03/05 11:00 / trs

Lab ID: C04120902-017 Collection Date: 11/22/04

Client Sample ID: LMSS04 #17 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 1.0 pCig-dry 0.2 E903.0 01/03/05 11:00/ trs
Radium 226 precision (t) 0.8 pCi/g-dry E903.0 01/03105 11:00/ trs

f'
Lab ID: C04120902-018 Collection Date: 11/22/04

Client Sample ID: LMSS04 #18 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date./ By

RADIONUCLIDES - TOTAL
Radium 226 7.8 pCI/g-dry 0.2 E903.0 01/03/05 11:00/ trs
Radium 226 precision(±) 1.5 pC/g-dry E903.0 01/03/05 11:00/ttrs

Report
Definitions:

RL - Analyte reporting limit.
OCL - Quality control limit.
D - RL increased due to sample matrix interference.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

I ) Client: Pathfinder Mines Corp
Project: Lucky Mc Mine

Lab Order: C04120902

Report Date: 01/14/05

Lab ID: C04120902-019 Collection Date: 11/22/04

Client Sample ID: LMSS04 #19 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

METALS -TOTAL
Uranium 33.5 mg/kg-dry D 0.03 SW6020 01/05/05 21:351 sml

RADIONUCLIDES - TOTAL
Radium 226 9.6 pCVg-dry 0.2 E903.0 01/03/05 11:00 /trs
Radium 226 predsion (i) 1.6 pCllg-dry E903.0 01/03/05 11:00 /trs
Thorium 230 21 pCl/g-dry 0.2 E907.0 01/05/05 10:30/ ph
Thorium 230 precision (t) 2.9 pCi/g-dry E907.0 01/05/05 10:30 1ph

Lab ID: C04120902-020 Collection Date: 11/22/04

Client Sample ID: LMSS04 //20 DateReceived: 12/21/04

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

:METALS - TOTAL
'- Uranium 10.6 mglkg-dry D 0.03 SW6020 01105/05 21:44/ sml

RADIONUCLIDES - TOTAL
Radium 226
Radium 226 precision (±)
Thorium 230
Thorium 230 precision (±)

10
1.7
12
2.1

pCl/g-dry
pCiIg-dry
pCl/g-dry
pCi/g-dry

0.2

0.2

E903.0
E903.0
E907.0
E907.0

01/03/05 11:00/ trs
01103105 1 1:00 I trs
01/05/05 10:30/ ph
01/05/05 10:30/ph

Report
Definitions:

'>

RL -Analyte reporUng limit.
QCL - Quality control limit.
D - RL increased due to sample matrix interference.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

'i Client: Pathfinder Mines Corp
Project: Lucky Mc Mine

Lab Order: C04120902
Report Date: 01/14/05

Lab ID: C04120902-021 Collection Date: 11/22/04
Client Sample ID: LMSS04 #21 DateReceived: 12/21/04

Matrix: SOIL MCL/
Analyses Result Units Qual RL QCL Method Analysis Date / By

METALS - TOTAL
Uranium 66.4 mg/kg-dry

RADIONUCLIDES - TOTAL
Radium 226
Radium 226 precision (t)
Thorium 230
Thorium 230 precision (±)

D 0.03

0.2

0.2

16
2.0
15
2.3

pCI/g-dry
pCilg-dry
pCI/g-dry
pCl/g-dry

SW6020

E903.0
E903.0
E907.0
E907.0

01/05105 21:48 /smi

01/03/05 11:00 /trs
01/03/05 11:00 /trs
01/05/05 10:30 /ph
01/05/05 10:30/ ph

Report
Definitions:

RL - Analyte reporting limit.
OCL - Quality control limit.
D - RL increased due to sample matrix interference.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

-r r- c% � L,,ff f- n A i 1.) n 0 n 1> M � - -



AF2r-ro)F.-! OMIE

ENERGYLABORATORIES, INC. 2393 Salt CreekHihway(82601) PO. Box 3258 " Caspel, WY82602
To/I Free 88.235.0515 - 307.235.0515 Fax 307.234.1639 , caspercenergy/abecom wwwene ab. com

LABORATORY ANALYTICAL REPORT

Client: Pathfinder Mines Corp
Project: Lucky Mc Mine

Lab Order: C05020126
Report Date: 03/01/05

Lab ID: C05020126-001 Collection Date: 02/02/05 11:30

Client Sample ID: LMSS05 - #12 DateReceived: 02/02/05

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL

Radium 226 2.6 pCVg-dry 0.2 E903.0 02/18/05 11:15/ Itrs
Radium 226 precision (±) 1.0 pCig-dry E903.0 02/18/05 11:15 / trs

Lab ID: C05020126-002 Collection Date: 02/02105 11:45

Client Sample ID: LMSS05 - #14 DateReceived: 02102105

Matrix: SOIL MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL

Radium 226 2.4 pCVg-dry 0.2 E903.0 02/181/05 11:15 /trs
Radium 226 precision (±) 1.0 pCVg-dry E903.0 02/18/05 11:15 / trs

Lab ID: C05020126-003 CollectionDate: 02/02105 12:00

Client Sample ID: LMSS05 - #16 DateReceived: 02/02105

Matrix: SOIL MCLI

Analyses Result Units Qual RL QCL Method Analysis Date / By

RADIONUCLIDES - TOTAL
Radium 226 ND pCVg-dry 0.2 E903.0 02/18/05 11:15/ trs

IL MAR a 4 2005 ,i|;,
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Report
\~ Definitions:

RL - Analyte reporting limit.
OCL - Quality control limit.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

Track# C05020126 Page 2



Channel CH100 - Looking Downgradient

Intersection of Channel CH100 and Channel CH103
Looking Downgradient



Channel CH100 - Discharge End
Looking Upgradient

Channel CH108 - Control Structure
Looking Upgradient
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Channel CH105 - Looking Upgradient

Channel 4PE - Looking Downgradient



Channel CH4PC - Looking Upgradient Towards
Reclaimed Evaporation Pond

Channel CH4PC - Looking Downgradient



Channel CH1 17 - Control Structure
Looking Downgradient

Auxiliary Berm Adjacent to Channel CH1 116



Channel CH1 16- Looking Upgradient

_ S.. ... w . ... , . -- .................... --- -:: = -I

Channel CH1 14- Looking Upgradient



Channel CH1 14B - Looking Upgradient

Channel CH1 14A - Control Structure
Looking Downgradient



Channel CHI 11 - Looking Upgradient

End Protection Installation - CHIQO - August, 2002
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End Protection Installation - CH1 08 - September, 2002

End Protection Installation - CH1 14A - August, 2002
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End Protection Installation - CH1 14B - May, 2002

EI-
End Protection Installation - CH4PN - July, 2002


