
APPENDIXC 

ANAL YTICAL DATA FOR THE RILEY PASS SITE 
Data Compiled by Pioneer Technical Services, Inc. (1999-2000) 



1999 and 2000 

SAMPLE SUMMARY SHEETS 



Riley Pass USFS #3806 
Total Metals in source area soils 

Results per dry weight basis 

As Sample 

Identification Description Date mg/Kg 

RP-SS-X Composite Soil 08/99 

RP-SS-X2 Composite Soil 08/00 

RP-SS-X3 Composite Soil 08/00 

RP-SS-X4 Composite Soil 08/00 
Avg. Background 

RP-SS-A 

RP-SS-B1 

RP-SS-B2 

RP-SS-C 
RP-SS-D 
RP-SS-E 

RP-SS-F 

RP-SS-G1 

RP-SS-G2 

RP-SS-H1 

RP-SS-H2 

RP-SS-H3 

RP-SS-11 

RP-SS-12 

RP-SS-J1 

RP-SS-J2 

RP-SS-K1 
RP-SS-K2 

RP-SS-L 1 

3x Avg. Background 

Composite Soil 

Composite Soil 

Lignite 

Composite Soil 
Composite Soil 

Composite Soil 

Composite Soil 

Composite Soil 

Lignite 

Composite Soil 

Composite Soil 

Lignite 

Composite Soil 

Composite Soil 

Lignite 

Composite Soil 

Lignite 
Composite Soil 

Composite Soil 

08/99 

08/99 

08/99 

08/99 
08/99 

08/99 
08/99 

08/99 

08/99 

08/99 

08/99 

08/99 

08/99 

08/99 

08/00 

08/00 
08/00 

08/00 

08/00 

332 

35.8 

9.0 

42.7 
105 

315 

203 

43.7 

2,190 

807 
521 

28.6 

222 

399 

2,880 

538 
34.6 

2,140 

35.5 

276 

105 

49.9 

1,310 
47.0 

16.2 

Cu 

mg/Kg 

93.0 

11.8 

6.8 

8.2 
29.9 

89.8 

11.8 

11.7 

40.4 

60.8 
64.2 

11.4 

29.9 

21.1 

9.2 

12.8 

13.7 

11.8 

15.0 

24.4 

28.3 

10.1 

51.3 
16.3 

9.9 

TABLE C-1 
RILEY PASS SITE 

TOTAL METALS IN SOURCE AREA SOILS 

Pb 

mg/Kg 

68.4 
17.5 

13.8 

16.9 
29.2 

87.5 

5.9 U 

13.8 

16.4 

62.7 

55.5 
16.8 
40.2 

16.4 

12.3 

11.7 

16.0 

6.1 U 
16.4 

26.4 

13.2 

12.7 

41.4 
19.7 

10.4 

Mo 

mg/Kg 

135 

8.0 

1.5 U 
11.7 

39.1 
117 

1,970 

17.2 

1,940 

477 
251 

1.3 

189 

352 

2,970 

1,660 

3.5 
5,730 

11.7 

6.5 

439 

17.4 
125 

4.5 

1.6 U 

Se 
mg/Kg 

90.0 

8.5 U 
7.7 U 
8.1 U 

28.6 

85.8 

9.4 U 

7.7 U 
9.2 U 

43.3 

49.3 
7.8 U 

36.5 

7.4 U 
21.9 

8.6 U 
7.8 U 

19.8 

7.3 U 

7.6 U 

9.1 U 

9.4 U 

27.4 
8.0 U 

8.2 U 

Th 

mg/Kg 

4.7 
6.5 U 
5.9 U 
6.2 U 
5.8 

17.4 

7.30 

6.73 

200 

46.0 

9.14 
5.51 

8.08 

9.92 

40.5 

10.30 
8.32 

43.3 

8.56 
7.99 

15.0 

7.1 U 
23.4 

7.8 

6.2 U 

U 
mg/Kg 

228 

4.5 

1.0 

7.0 
60.1 

180 

377 

23.6 B 

12,800 

2,930 

517 
16.2 U 

159 
293 

2,410 

466 

16.2 U 

2,810 

15.2 U 

15.7 U 

821 

37.1 

389 
9.3 

3.1 

V 

mg/Kg 

99.5 
32.7 

14.8 
21.2 

42.1 
126 

33.5 

21.3 

0.67 U 

168 

99.0 

38.5 

67.2 

41.2 

7.5 

53.5 
20.1 

41.6 

34.6 

43.3 

54.3 

14.3 

163 
26.3 

21.0 

Ra 226 

pCilg 

2.2 

2.2 

0.8 

3.5 
2.2 

6.5 

85.8 

9.8 

915 

314 

80.3 
42.6 

26.6 

53.2 

903 
49.9 

3.6 

250 

2.9 

4.0 

171 

7.7 
154 
2.7 

1.4 

U 235 

pCilg 

0.3 U 

0.5 U 

0.4 U 
0.6 
0.5 

1.4 

8.3 

2.1 

203 

28.8 

11.3 

5.8 

3.8 
9.6 

48.0 
12.5 

0.5 U 
71.3 

0.7 U 
1.4 

12.4 
0.7 

5.1 
0.5 U 

0.3 U 



TABLE C-2 
RILEY PASS SITE 

TOTAL AND DISSOLVED METALS IN WATER 

Riley Pass USFS #3806 
Metals in Water 

As Cu Pb Mo Se Th U V Ra 226 U 235 pH TSS 
Total Metals Analysis ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L pCi/L mg/L 

RP-SW-X1 08/99 27.1 8.8 6.4 I 5.5 U 3.5 5.3 U 74.6 U 23.3 0.1 0.8 8.3 192 
RP-SW-X2 08/00 5.1 2.0 U 1.6 8.85 0.61 U 5.3 U 10.0 U 4.4 U 1.2 0.3 U 7.0 4 
3x Background 48.3 16.2 12.0 21.5 6.2 15.9 126.9 41.6 2.0 1.7 294 

RP-SW-B3 08/99 27.0 4.7 1.7 16.4 2.8 5.3 U 74.6 U 3.4 U 0.1 U 1.3 8.61 36 
RP-SW-11 08/99 185 158 154 167.7 32.8 57.2 74.6 U 381 16.2 1.4 7.23 4740 
RP-SW-J2 08/00 17.6 2.6 2.3 18.7 0.97 5.3 U 10.0 U 4.4 U 0.7 U 0.2 U 8.4 8 
RP-SW-J3 08/00 25.8 4.3 2.8 17.8 0.61 U 5.3 U 10.0 U 8.2 0.7 U 0.2 U 8.5 22 
RP-SW-SP1 08/99 825 182 167 164 6.2 56.8 74.6 U 370 7.0 2.6 7.94 1770 
RP-SW-SP2 08/99 1420 442 442 335 15.4 201 194 944 10.3 2.2 7.43 18000 
RP-SW-SP3 08/99 541 275 261 :35.9 21.6 126 74.6 U 638 14.9 1.5 8.21 2940 
RP-SW-SP4 08/99 789 434 415 :30.4 34.2 207 74.6 U 799 9.6 1.8 8.52 13200 
RP-SW-SP5 08/99 783 440 406 :37.0 23.0 203 90.3 846 11.5 1.4 8.22 12800 
RP-SW-SP6 08/99 526 275 255 :28.3 25.7 123 74.6 U 575 7.4 1.2 8.02 4840 
RP-SW-SP7 08/99 176 29.0 24.6 47.9 6.8 11.5 74.6 U 76.7 0.9 1.3 9.53 730 
RP-SW-SD2 08/00 95.1 4.2 3.0 '10.7 0.61 U 5.3 U 10.0 U 8.8 0.7 U 0.3 U 8.6 36 
RP-SW-SP8 08/99 65.3 7.2 5.0 '18.6 1.8 5.3 U 74.6 U 19.9 0.5 0.3 9.30 157 
RP-SW-SD1 08/00 263 2.0 U 1.4 21.4 0.61 U 5.3 U 10.0 U 4.4 U 0.8 0.3 U 7.4 59 

RP-SW-11 08/99 185 158 154 137.7 32.8 57.2 74.6 U 381 16.2 1..4 7.23 4740 
RP-SW-15-DUP 08/99 213 173 163 '.72.2 19.2 34.3 95.5 450 17.5 1.7 
RPD 14% 9% 6% 6% 52% 50% 25% 17% 8% 19% 

Dissolved Metals Analysis 

RP-SW-X2 Diss 08/00 8.6 2.0 U 1.5 ~7.65 0.61 U 5.3 U 10.0 U 4.4 U 
3x Diss Backgrd 25.8 6.0 4.5 :~3.0 1.8 15.9 30.0 13.2 

RP-SW-J2 Diss 08/00 20 4.7 2.0 '19.7 0.61 U 5.3 U 10.0 U 4.6 
RP-SW-J3 Diss 08/00 25.5 2.4 1.6 '17.9 0.86 5.3 U 10.0 U 6.0 
RP-SW-SD1 Diss 08/00 217 2.0 U 1.3 ~!0.6 0.61 U 5.3 U 10.0 U 4.4 U 
RP-SW-SD2 Diss 08/00 119 2.0 U 1.3 ~I 0.1 0.61 U 5.3 U 10.0 U 4.4 U 



Riley Pass USFS #3806 
Total Metals in sediment 
Results per dry weight basis 

Sample 
Identification 

RP-SE-X1 
RP-SE-X2 
RP-SE-X3 
RP-SE-X4 

RP-SE-A1 
RP-SE-A2 
RP-SE-B1 
RP-SE-B2 
RP-SE-B3 
RP-SE-B4 
RP-SE-C1 
RP-SE-C2 
RP-SE-D1 
RP-SE-D2 
RP-SE-E1 
RP-SE-E2 
RP-SE-F1 
RP-SE-F2 
RP-SE-G1 
RP-SE-G2 
RP-SE-H1 
RP-SE-H2 
RP-SE-H3 
RP-SE-H4 
RP-SE-11 
RP-SE-12 
RP-SE-13 
RP-SE-14 
RP-SE-J1 
RP-SE-J2 
RP-SE-J3 
RP-SE-K1 
RP-SE-K2 
RP-SE-K3 
RP-SE-L 1 
RP-SE-L2 

RP-SE-SP1 
RP-SE-SP2 
RP-SE-SP3 
RP-SE-SP4 
RP-SE-SP5 
RP-SE-SP6 
RP-SE-SP7 
RP-SE-SP8 

Description Date 

Active Channel Seds 08/99 
Active Channel Seds 08/00 
Active Channel Seds 08/00 
Active Channel Seds 08/00 
Avg. Background 
3x Avg. Background 

Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Active Channel Seds 08/99 
Active Channel Seds 08/99 
Active Channel Seds 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soii 08i99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Active Channel Seds 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Drainage Soil 08/99 
Active Channel Seds 08/00 
Active Channel Seds 08/00 
Active Channel Seds 08/00 
Drainage Soil 08/00 
Drainage Soil 08/00 
Drainage Soil 08/00 
Drainage Soil 08/00 
Active Channel Seds 08/00 

Active Channel Seds 08/99 
Active Channel Seds 08/99 
Active Channel Seds 08/99 
Active Channel Seds 08/99 
Active Channel Seds 08/99 
Active Channel Seds 08/99 
Active Channel Seds 08/99 
Active Channel Seds 08/99 

As 
mg/Kg 

18.9 
16.3 
14.1 
64.1 
28.4 
85.1 

34.5 
46.6 
49.6 
23.7 
32.8 
44.9 
26.8 
42.0 
25.2 
125 

14.2 
31.6 
304 

43.2 
84.2 
i02 

52.4 
140 

31.7 
24.4 
25.4 
84.9 
22.4 
43.4 
20.8 
16.0 
13.5 
27.3 
10.1 
40.7 
29.1 
12.5 

28.5 
77.4· 
32.5 
52.1 
27.9 
21.8 
22.6 
31.3 

Cu 
mg/Kg 

6.6 
9.3 
8.0 
6.3 
7.5 

22.6 

10.1 
10.0 

6.9 
6.2 

21.8 
28.1 

8.5 
12.0 

9.9 
11.9 

8.8 
5.0 

16.2 
8.0 
9.1 
9.2 

11.5 
8.0 

17.9 
17.4 

5.2 
13.3 
13.4 

9.3 
9.9 
4.2 
3.4 
4.3 
4.8 
7.3 
8.1 

11.6 

8.2 
17.7 
17.7 
26.5 
14.5 
18.7 
20.4 
17.2 

TABLE C-3 
RILEY PASS SITE 

TOTAL METALS IN SEDIMENT 

Pb 
mg/Kg 

8.6 
10.5 

8.2 
14.2 
10.4 
31.1 

8.4 
9.8 
6.0 
8.4 

18.9 U 
28.9 

8.5 
12.7 
10.4 
12.5 
15.2 
6.2 

19.0 
6.3 

10.1 
iO.9 
6.9 
8.3 

11.8 
13.4 
6.9 

10.9 
10.5 
17.9 
11.5 
8.3 U 

7.2 U 

7.6 
7.5 

11.1 
11.4 
11.6 

6.4 U 
14.2 
10.9 U 

28.4 
12.3 
18.5 
20.7 
20.7 

Mo 
mg/Kg 

1.3 
2.4 U 
1.6 U 

12.0 
4.3 

13.0 

12.0 
8.2 

10.7 
1.3 

10.0 
30.1 
11.1 
31.3 
13.8 
45.9 

6.1 
10.3 
176 

15.5 
17.6 
34.7 

7.6 
180 
7.2 

19.2 
6.7 
5.2 
2.1 

15.4 
2.7 
2.2 U 
1.9 U 
3.0 
1.8 
2.1 
2.3 
1.6 U 

10.3 
18.3 

3.2 
4.6 U 
3.3 
5.8 
5.0 
6.0 

Se 
mg/Kg 

8.2 U 

12.6 U 

8.4 U 
7.8 U 
9.3 

27.8 

6.9 U 
7.1 U 
7.9 U 
8.1 U 

30.2 U 
16.4 U 

8.1 U 

10.6 U 

8.6 U 

8.0 U 
8.8 U 

7.3 U 

7.8 U 
7.9 U 
7.3 U 
7.i U 

7.6 U 
7.2 U 

11.9 U 
13.0 U 
10.0 

7.7 U 

7.7 U 

7.3 U 
9.3 U 

11.5 U 

10.0 U 

8.3 U 

8.5 U 
14.1 
8.0 U 
8.5 U 

10.3 U 
12.4 U 
17.5 U 

29.9 U 
10.6 U 

18.1 U 

21.6 U 
12.7 U 

Th 
mg/Kg 

4.3 
9.6 U 
6.4 U 
5.9 U 
6.6 

19.7 

4.9 
5.3 
3.4 
2.7 
9.3 

12.0 
3.6 
4.3 
4.1 
4.1 
3.7 
2.2 
9.0 
3.3 
4.8 
4.5 
6.2 
5.6 
8.1 
7.1 
3.8 
4.7 
7.0 
4.3 
7.1 U 
8.8 U 
7.6 U 
7.0 
6.5 U 
5.9 U 
6.1 U 
6.5 U 

3.1 
9.1 
8.1 

14.6 
6.6 
9.1 

10.9 
10.1 

U 
mg/Kg 

17.0 U 
4.2 
4.1 
5.9 
7.8 

23.4 

14.3 U 
14.8 U 
16.3 U 
16.8 U 
62.6 U 
33.9 U 
16.9 U 
98.6 
19.3 
96.8 
18.1 U 
16.0 
278 
16.3 U 
15.2 U 
i4.7 U 
15.7 U 
14.8 U 

24.6 U 
27.0 U 
19.5 U 

15.9 U 

15.9 U 
15.1 U 
6.7 
4.5 
1.9 
3.6 
5.7 
3.6 
3.9 
1.1 

21.3 U 
25.6 U 
36.2 U 
62.1 U 
22.0 U 
37.4 U 
44.7 U 
26.3 U 

V 
mg/Kg 

22.9 
17.8 
24.5 
24.6 
22.5 
67.4 

23.3 
21.3 
20.1 
16.0 
34.6 
41.0 
30.3 
25.7 
19.8 
35.7 
18.2 
19.2 
34.2 
17.0 
18.2 
i7.5 
20.4 
24.8 
17.6 
20.7 
17.9 
24.4 
17.5 
21.3 
19.9 
18.0 
14.6 
52.2 
11.8 
17.8 
26.7 
22.1 

11.6 
24.4 
25.9 

43.9 
19.9 
34.4 
37.0 
36.7 

Ra 226 
pCi/g 

2.1 
2.1 
0.5 
4.7 
2.4 
7.1 

3.1 
2.8 
3.9 
1.8 
6.4 
7.2 
4.9 

31.1 
6.6 

22.8 
5.8 
5.3 

47.4 
13.4 

3.8 
5:1 
3.5 
5.9 
4.1 
7.2 
3.8 
4.1 
2.8 
4.6 
3.3 
2.1 
1.5 
2.3 
2.3 
1.8 
1.8 
1.7 

3.4 
6.7 
2.1 
4.6 
3.3 
4.3 
2.9 
2.8 

U 235 
pCi/g 

1.5 
0.9 U 

0.5 U 

0.5 U 
0.9 
2.6 

0.9 U 

1.0 U 

1.1 
0.3 U 

2.7 
1.0 U 

0.9 U 

4.8 
2.8 
5.3 
0.6 U 
1.7 
9.3 
1.3 U 
0.5 U 
1.5 
1.6 
1.6 
0.6 U 
1.1 U 
1.2 
0.9 U 
0.3 U 
1.2 U 
0.4 U 
0.3 U 
0.3 U 
0.3 U 
0.4 U 
0.3 U 
0.4 U 
0.5 

0.5 U 
0.8 U 
1.5 
1.1 U 
0.5 U 
1.4 U 
3.7 
1.3 U 



Organic 
Sample Matter 

ID (%) 

A 8.4 
Bl 1.2 
C 8.9 
D 9.4 
E 9.9 
F 5.1 
G 4.4 
HI 6.5 
H2 1.8 
II 1.2 
12 4.8 
11 6.3 
J2 13.0 
Kl 2.3 
K2 1.5 
L1 0.6 

NR: Analysis Not Requested 

TABLE C-4 
RILEY PASS SITE 

SUPPLEMENTAL SAMPLING AGRONOMIC PROPERTIES 

RECOMMENDED FERTILIZER 
APPLICATION RATE Weak Bicarbonate 

Nitrogen Phosphate (P205) Potash (K20) Nitrate Phosphol"US P 
(Ibs / ac) (Ibs / ac) (Ibs / ac) (ppm) (ppm) (ppm) 

NR NR NR 5 1 5 
NR NR NR 6 7 4 
NR NR NR 4 32 41 
NR NR NR 4 16 -----

NR NR NR 4 5 5 
NR NR NR 6 14 -----

NR NR NR 76 34 -----

NR NR NR 5 36 -----

NR NR NR 3 16 -----

NR NR NR 15 5 7 
NR NR NR 11 15 5 
40 25 30 3 7 -----
35 23 30 15 9 -----

45 20 ----- 8 16 11 
35 25 ----- 13 9 -----
50 15 ----- 3 20 12 

Cation 
Exchange 

Potassium Soil Capacity 
(ppm) pH (meq / lOOg) 

71 7.4 36.3 
149 9.1 23.2 
132 7.5 22.4 
102 6.9 16.1 
46 8.1 42.5 
115 4.9 49.0 
184 4.9 72.6 
130 4.8 25.5 
256 5.5 42.6 
230 8.1 26.0 
191 7.0 32.6 
123 4.8 20.2 
112 4.7 45.0 
164 8.8 29.8 
183 5.9 41.6 
152 7.4 28.2 



Sample Sample Sample 
ID Date Description 

A Aug-99 Bluff A 
Bl Aug-99 BluffB 
C Aug-99 BluffC 
D Aug-99 BluffD 
E Aug-99 BluffE 
F Aug-99 BluffF 
G Aug-99 BluffG 

HI Aug-99 BluffH 
H2 Aug-99 BluffH 
II Aug-99 Bluff! 
12 Aug-99 Bluff I 
J1 Aug-OO BluffJ 
J2 Aug-OO BluffJ 
Kl Aug-OO BluffK 
K2 Aug,..OO BluffK 
L1 Aug-OO BluffL 

NR: Analysis Not Requested 

TABLE C-5 
RILEY PASS SITE 

SUPPLEMENTAL SAMPLING PHYSICAL PROPERTIES 

USDA Rapid Hydrometer 
Sample Percent Course, Sand Silt and Clay 
Texture Coarse % Sand % Silt % 

NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 

Sandy Loam 0.0 76.3 16.3 
Loamy Sand 0.0 82.5 8.8 

Sandy Clay Loam/Clay Loam 0.0 45.0 21.9 
Sandy Clay Loam 0.0 48.8 21.3 
Sandy Clay Loam 0.0 48.8 21.3 

Field Wilting Available 
Capacity Point Moisture 

Clay % (113 Bal') (15 Bar %) (%) 

NR 40.80 27.19 13.62 
NR 40.36 22.22 18.13 
NR 21.10 10.10 11.00 
NR 20.72 10.96 9.76 
NR 27.32 20.38 6.95 
NR 23.16 14.16 9.00 
NR 29.12 18.63 10.48 
NR 20.36 11.76 8.59 
NR 31.57 18.63 12.94 
NR 29.67 21.11 8.56 
NR 36.31 26.66 9.65 
7.5 16.96 10.70 6.26 
8.8 48.88 32.56 16.32 

33.1 31.01 18.12 12.90 
30.0 30.95 18.99 11.96 
30.0 24.84 14.84 10.00 



18A 149.103 

TABLE C-6 
SUMMARY OF PHYSICAL 

PROPERTIES TEST RESULTS 

SlImm!=lr\l vic 



1999 

SOIL AND SEDIMENT SAMPLES 

TOTAL METALS 



JIONEER TECHNICAL SERVICES 
tiley Pass USFS #3802 
vIetals in soils 
3atch No.: C3854 
~esults per dry weight basis 

;011437 RP-SE-Al 
;011438 RP-SE-A2 
;011439 RP-SE-Bl 
;011440 RP-SE-B2 
;011441 RP-SE-B3 
;011442 RP-SE-B4 
;011443 RP-SE-Cl 
;011444 RP-SE-C2 
;011445 RP-SE-D1 
;011446 RP-SE-D2 
;011447 RP-SE-El 
;011448 RP-SE-E2 
;011449 RP-SE-Xl 
;011450 RP-SS-A 
;011451 RP-SS-C 
;011452 RP-SS-D 
;011453 RP-SS-X 
;011454 RP-SS-E 

34.5 10.1 8.4 B 
46.6 10.0 9.8 
49.6 6.9 6.0 B 
23.7 6.2 8.4 B 
32.8 B 21.8 18.9 U 
44.9 28.1 28.9 
26.8 8.5 8.5 B 
42.0 12.0 12.7 B 
25.2 9.9 10.4 B 
125 1l.9 12.5 
14.2 B 8.8 15.2 
31.6 5.0 B 6.2 B 
18.9 6.6 8.6 B 
203 11.8 5.9 U 
807 60.8 62.7 
521 64.2 55.5 
332 93.0 68.4 
28.6 11.4 16.8 

12.0 6.9 U 4.9 
8.2 7.1 U 5.3 

10.7 7.9 U 3.4 
1.3 B 8.1 U 2.7 

10.0 30.2 U 9.3 
30.1 16.4 U 12.0 
11.1 8.1 U 3.6 
31.3 10.6 U 4.3 
13.8 8.6 U 4.1 
45.9 8.0 U 4.1 

6.1 8.8 U 3.7 
10.3 7.3 U 2.2 B 

1.3 B 8.2 U 4.3 
1970 9.4 U 7.3 
477 43.3 46.0 
251 49.3 9.1 
135 90.0 4.7 
1.3 B 7.8 U 5.5 

14.3 U 23.3 
14.8 U 21.3 
16.3 U 20.1 
16.8 U 16.0 
62.6 U 34.6 B 
33.9 U 41.0 
16.9 U 30.3 
98.6 25.7 
19.3 B 19.8 
96.8 35.7 
18.1 U 18.2 
16.0 B 19.2 
17.0 U 22.9 
377 33.5 

2930 168 
517 99.0 
228 99.5 
16.2 U 38.5 

i3./I.. J-I. 
Review 

U~ 
H,~~.~ 



?IONEER TECHNICAL SERVICES 
:Qley Pass USFS #3802 
\1etals in soils 
3atch No.: C3855 
~esults per dry weight basis 

SOl1506 RP-SE-F1 
SOl1507 RP-SE-F2 
SOl1508 RP-SE-G2 
SOl1509 RP-SE-Gl 
S011510 RP-SE-H1 
S011511 RP-SE-H2 
SOl1512 RP-SE-H3 
S011513 RP-SE-H4 
SOl1514 RP-SE-Il 
S011515 RP-SE-I2 
S011516 RP-SE-I3 
S011517 RP-SE-I4 
S011518 RP-SE-SPI 
SOl1519 RP-SE-SP2 
S011520 RP-SE-SP3 

304 16.2 
43.2 8.0 
102 9.2 

84.2 9.1 
52.4 11.5 
140 8.0 

31.7 17.9 
24.4 B 17.4 
25.4 5.2 B 
84.9 13.3 
22.4 13.4 
43.4 9.3 
28.5 8.2 
77.4 17.7 
32.5 B 17.7 

19.0 176 7.8 U 
6.3 B 15.5 7.9 U 

10.9 34.7 7.1 U 
10.1 17.6 7.3 U 
6.9 B 7.6 7.6 U 
8.3 B 180 7.2 U 

11.8 B 7.2 11.9 U 
13.4 B 19.2 13.0 U 
6.9 B 6.7 10.0 B 

10.9 5.2 7.7 U 
10.5 2.1 B 7.7 U 
17.9 15.4 7.3 U 
6.4 U 10.3 10.3 U 

14.2 B 18.3 12.4 U 
10.9 U 3.2 B 17.5 U 

9.0 
3.3 
4.5 
4.8 
6.2 
5.6 
8.1 
7.1 
3.8 
4.7 
7.0 
4.3 
3.1 
9.1 
8.1 

14.9 0.52 

278 34.2 
16.3 U 17.0 
14.7 U 17.5 
15.2 U 18.2 
15.7 U 20.4 
14.8 U 24.8 
24.6 U 17.6 
27.0 U 20.7 
19.5 U 17.9 
15.9 U 24.4 
15.9 U 17.5 
15.1 U 21.3 
21.3 U 11.6 B 
25.6 U 24.4 
36.2 U 25.9 

g·t/.H. 
Review 

nei 
H,Kt~.~ 



)IONEER TECHNICAL SERVICES 
liley Pass USFS #3802 
Jetals in soils 
~atch No.: C3856 
tesults per dry weight basis 

DL ARL 3560 

;011521 RP-SE-SP4 
)011522 RP-SE-SP5 
;011523 RP-SE-SP6 
;011524 RP-SE-SP7 
)011525 RP-SE-SP8 
)011526 RP-SS-B 1 
;011527 RP-SS-B2 
;011528 RP-SS-F 
;011529 RP-SS-G1 
;011530 RP-SS-G2 
;011531 RP-SS-H1 
)011532 RP-SS-H2 
;011533 RP-SS-H3 
;011534 RP-SS-Il 
;011535 RP-SS-I2 

7.4 0.22 4.5 

52:1 B 26.5 28.4 B 
27.9 14.5 12.3 B 
21.8 B 18.7 18.5 B 
22.6 B 20.4 20.7 B 
31.3 17.2 20.7 
43.7 11.7 13.8 

2190 40.4 16.4 
222 29.9 40.2 
399 21.1 16.4 

2880 9.2 12.3 
538 12.8 1l.7 

34.6 13.7 16.0 
2140 11.8 6.1 U 
35.5 15.0 16.4 
276 24.4 26.4 

1.1 7.2 1.1 14.9 0.52 

4.6 U 29.9 U 14.6 62.1 U 43.9 
3.3 10.6 U 6.6 22.0 U 19.9 
5.8 18.1 U 9.1 37.4 U 34.4 
5.0 B 21.6 U 10.9 44.7 U 37.0 
6.0 12.7 U 10.1 26.3 U 36.7 

17.2 7.7 U 6.7 23.6 B 21.3 
1940 9.2 U 200 12800 0.67 U 

189 36.5 8.1 159 67.2 
352 7.4 U 9.9 293 41.2 

2970 21.9 40.5 2410 7.5 B 
1660 8.6 U 10.3 466 53.5 

3.5 7.8 U 8.3 16.2 U 20.1 
5730 19.8 43.3 2810 41.6 
11.7 7.3 U 8.6 15.2 U 34.6 
6.5 7.6 U 8.0 15.7 U 43.3 

8. /L.J-I. 
Review 

uS:W!' 
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PIONEER '... ..JINICAL SERVICES 
QAJQC Summary 
Metals in Soils 
Batch No.: C3854 
Values in mgIKg 

PBS 

LCSS 

S011437S RP-SE-Al S 
S011437 RP-SE-A1 
SPIKEADDED 

7.4 U 0.22 U 4.5 U 

58.10 114.25 75.96 

402.58 59.50 103.18 
34.51 10.09 8.35 B 

404.86 50.61 101.21 

1.1 U 7.2 U 1.1 U 14.9 U 0.52 U 

75.50 40.19 179.62 167.71 47.84 

12.79 350.62 188.66 172.47 118.50 
12.01 6.89 U 4.89 14.28 U 23.33 

404.86 202.43 202.43 101.21 .:.:.:.;.;.:.;.:-:.:.:-:.:.:.:.;.:.:.:.:.:.:.:-:.:-:-:.:.;.;.;.;.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:-:.:.:.:.:.:-:.:-:.;.:.:.:.:.:.:.:.:.:.:.:.:':.:.:.:.:.:':.:.: :-:::::~:::::!94~:G 

_13:%:)}:. __ _ 
Review 

ne: 
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PIONEER 'l.....,";HNICAL SERVICES 
QAlQC Summary 
Metals in Soils 
Batch No.: C3855 
Values in mg/Kg 

SOl1506S RP-SE-FIS 
S011506 RP-SE-Fl 
SPIKEADDED 

$.&if 

7.4 U 

625.73 
304.43 
433.39 

0.22 U 

67.14 
16.16 
54.17 

4.5 U 

114.29 
18.96 

108.35 

l.1 U 

147.11 
175.63 

7.2 U l.IU 

366.79 232.62 
7.80 U 9.01 

433.39 216.70 

14.9 U 

506.31 
278.02 
216.70 

0.52 U 

133.02 
34.22 

108.35 

IS. //./-I 
Review 

us: 
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PIONEER 1.LJ...;HNICAL SERVICES 
QAlQC Summary 
Metals in Soils 
Batch No.: C3856 
Values in mgIKg 

PBS 

LCSS 

IIQ_~¥t: 

SOl1528S RP-SS-FS 
S011528 RP-SS-F 
SPIKEADDED 

7.4 U 

62.76 

540.74 
222.32 
437.37 

0.22 U 

114.39 

84.15 
29.94 
54.67 

4.5 U 

79.82 

128.45 
40.20 

109.34 

1.1 U 7.2U 1.1 U 14.9U 

78.39 41.61 173.14 173.98 

:::::::?':Q~:~ 

123.94 360.04 214.09 373.08 
189.07 36.48 8.08 158.90 

437.37 218.69 218.69 

0.52 U 

50.25 

157.85 
67.16 

109.34 

E. Ii. 1-/. 
Review 

USE 
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2000 

SOIL AND SEDIMENT SAMPLES 

TOTAL METALS 



PIONEER ....... __ HNICAL SERVICES 
RILEY PASS 
Metals in soils 
Batch No.: C4287 
Results per dry weight basis 

000807Q006 RP-SS-K1 
000807Q007 RP-SS-K2 
000807Q008 RP-SE-K3 
000807Q009 RP-SE-Jl 
000807Q010 RP-SE-J2 
000807Q011 RP-SS-J2 
000807Q012 RP-SS-Jl 
000807Q013 RP-SE-J3 
000807Q014 RP-SE-X3 
000807Q015 RP-SE-L2 
000807Q016 RP-SS-X3 
000807Q017 RP-SS-L1 
000807Q018 RP-SSE-L1 
000807Q019 RP-SS-X2 
000807Q020 RP-SE-X2 
000807Q021 RP-SS-X4 
000807Q022 RP-SE-X4 
000807Q023 RP-SE-K1 

0008~7QQ~~ . ..... ~-SE-K2 

1310 
47.0 
40.7 
20.8 
16.0 B 
49.9 
105 

13.5 B 
14.1 B 
12.5 B 
9.0 B 

16.2 
29.1 
35.8 
16.3 B 
42.7 
64.1 
27.3 
10.1 B 

51.3 
16.3 

7.3 
9.9 
4.2 B 

10.1. 
28.3 

3.4 B 
8.0 

11.6 
6.8 
9.9 
8.1 

11.8 
9.3 
8.2 
6.3 
4.3 B 
4.8 B 

41.4 
19.7 
11.1 B 
11.5 B 

8.3 U 
12.7 B 
13.2 
7.2 U 
8.2 B 

11.6 B 
13.8 
10.4 B 
11.4 B 
17.5 
10.5 B 
16.9 
14.2 
7.6 B 
7.5 B 

125 
4.5 
2.1 B 
2.7 B 
2.2 U 

17.4 
439 
1.9 U 
1.6 U 
1.6 U 
1.5 U 
1.6 U 
2.3 B 
8.0 
2.4 U 

11.7 
12.0 
3.0 B 
1.8 B 

HKTYI Laboratory Services 

27.4 
8.0 U 

14.1 B 
9.3 U 

11.5 U 
9.4 U 
9.1 U 

10.0 U 
8.4 U 
8.5 U 
7.7 U 
8.2 U 
8.0 U 
8.5 U 

12.6 U 
8.1 U 
7.8 U 
8.3 U 
8.5 U 

23.4 389 
7.8 9.3 
5.9 U 3.6 
7.1 U 6.7 
8.8 U 4.5 
7.1 U 37.1 

15.0 821 
7.6 U 1.9 B 
6.4 U 4.1 
6.5 U 1.1 B 
5.9 U 1.0 B 
6.2 U 3.1 
6.1 U 3.9 
6.5 U 4.5 
9.6 U 4.2 
6.2 U 7.0 
5.9 U 5.9 
7.0 3.6 
6.5 U 5.7 

163 
26.3 
17.8 
19.9 
18.0 
14.3 
54.3 
14.6 
24.5 
22.1 
14.8 
21.0 
26.7 
32.7 
17.8 
21.2 
24.6 
52.2 
11.8 

.~. 
Review 



PIONEER TECHNICAL SERVICES 
QAlQC Summary 
Metals in Soils 
Batch No.: C4287 
Val ues in mg/Kg 

PB 

LCS 
199j1~@;(§~ER¥:t<'" 

000807Q006 RP-SS-K1 
000807Q006D RP-SS-KID 
RP:R~m~;:~~'···;~j; 

000807Q006S RP-SS-K 1 S 
000807Q006 RP-SS-K1 
SPIKE ADDED 
%~YREB\0VER¥" ' 

7.0 U 0.40 U 5.5 U 1.5 U 7.7 U 5.8 U 1.6 B 0.88 U 

68.18 125.68 90.63 84.66 49.32 234.46 178.85 59.95 

2026.88 
1309.91 
617.46 

16.},· 

127.88 190.09 414.72 560.84 361.21 546.30 311.94 
51.30 41.38 124.76 27.42 23.36 389.01 163.18 
77.18 154.37 308.73 617.46 308.73 308.73 154.37 

~ 
Review 

HKM Laboratory Services 



1999 

SURFACE WATER SAMPLES 

TOTAL METALS, pH, AND TSS 



IONEER TECHNICAL SERVICES 
iley Pass USFS #3802 
otal Metals 
fSE Batch No.: C3851/C3852 
.esults in ug/L 

)L 

(035244 RP-SW-SP1 
(035245 RP-SW-SP2 
(035246 RP-SW-SP3 
(035247 RP-SW-SP4 
(035248 RP-SW-SP5 
(035249 RP-SW-SP6 
(035250 RP-SW-SP7 
(035251 RP-SW-SP8 
(035252 RP-SW-X1 
(035253 RP-SW-Il 
(035254 RP-SW-I5 

0.77 1.1 0.69 

825 182 167 
1420 442 442 
541 275 261 
789 434 415 
783 440 406 
526 275 255 
176 29.0 24.6 

65.3 7.2 B 5.0 
27.1 8.8 B 6.4 
185 158 154 
213 173 163 

5.5 0.68 5.3 

164 6.2 56.8 
335 15.4 201 

35.9 21.6 126 
30.4 34.2 207 
37.0 23.0 203 
28.3 25.7 123 
47.9 6.8 11.5 
18.6 1.8 B 5.3 U 

5.5 U 3.5 B 5.3 U 
67.7 32.8 57.2 
72.2 19.2 34.3 

74.6 2.6 

74.6 U 370 
194 944 

74.6 U 638 
74.6 U 799 
90.3 B 846 
74.6 U 575 
74.6 U 76.7 
74.6 U 19.9 B 
74.6 U 23.3 B 
74.6 U 381 
95.5 B 450 

g. j(. ;J. 
Review 

.... ~ ue 
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JIONEER TECHNICAL SERVICES 
:tiley Pass USFS #3802 
fotal Metals 
ViSE Batch No.: C3849/C3850 
tesults in ug/L 

W035156 RP-SW-B3 27.0 4.7 B 1.7 B 16.4 2.8 B 5.3 U 74.6 U 3.4 U 

IS ,k. ;.J.~ 
Review 

us 
H,~~.~ 



CLIENT: PIONEER TECH.-RILEY PASS Report Date: 8/30/99 Page 1 
DATE RECEIVED: -8/16/99 
BIF: 005951 

pH 

Sampled 
Field 10 Oate\Time . Results Units MSE Lab No. 

RP-SW-SP1 08/12199 10:25:0 7.94 SU (W035244) 
RP-SW-SP2 08/12199 11 :00:0 7.43 SU (W035245) 
RP-SW-SP3 08/12199 16:30:0 8.21 .SU - (W035246) 
RP-SW-SP4 08/12199 16:00:0 8.52 SU (W035247) 
RP-SW-SP5 08/12199 14:44:0 8.22 SU (W035248) 
RP-SW-SP6 08/12/99 14:00:0 8.02 SU (W035249) 
RP-SW-SP7 08/12199 13:15:0 9.53 SU (W035250) 
RP-SW-SP8 08/12199 12:25:0 9.30 SU (W035251) 
RP-SW-X1 08/12199 18:00:0 8.30 SU (W035252) 
RP-SW-11 08/12199 11 :00:0 7.23 SU (W035253) 

B. /L.y. 



CLIENT: PIONEER TECH.-RILEY PASS Report Date: 8/30/99 Page 2 
DATE RECEIVED: 8/16/99 
BIF: 00595t 

ds Suspended (TSS) 

Sampled 
Field 10 Oate\Time Results Units MSE Lab No. 

RP-SW-SP1 08/12/99 10:25:0 1760 mg/L (W035244) 
RP-SW-SP2 08/12199 11 :00:0 18000 mg/L (W035245) 
RP-SW-SP3 08/12199 16:30:0 2940 mg/L - (W035246) 
RP-SW-SP4 08/12199 16:00:0 13200 mg/L (W035247) 
RP-SW-SP5 08/12199 14:44:0 12800 mg/L (W035248) 
RP-SW-SP6 08/12/99 14:00:0 4840 mg/L (W035249) 
RP-SW-SP7 08/12/99 13:15:0 730 mg/L (W035250) 
RP-SW-SP8 08/12/99 12:25:0 157 mg/L (W035251) 
RP-SW-X1 08/12/99 18:00:0 192 mg/L (W035252) 
RP-SW-11 08/12/99 11 :00:0 4740 mg/L (W035253) 

3·Ji.J/. 
Review 



CLIENT: PIONEER TECH.-RILEY PASS Report Date: 9/14/99 Page 1 
FIELD ID: RP-SW-B3 
LAB 10: W035156 ~ 

DATE/TIME SAMPLED: 08/10/99 19:25:0 
r E RECEIVED: 8/13/99 
Bir: 005938 

GENERAL 
pH 
Solids Suspended (TSS) 

IS.IL .J.!. 
Review 

8.61 
36 

SU 
mg/L 



PIONEER ~1 ..... HNICAL SERVICES 
Q AlQC Sillv1MAR Y 
MSE Batch No.: C3849/C3850 
Results in ugIL 

B· ;!..;j 
Review 

n~ 
R~n.~ 



PIONEER tc~HNICAL SERVICES 
QNQC SUMMARY 
MSE Batch No.: C38511C3852 
Results in ugIL 

rs.i.1-/ 
Review· 

neE 
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REPORT DATE: September 17, 1999 

QA/QC SUMMARY 

pH (results as SU) 

W035566 
R-W035566 
lCS-Q4123 (9.0B SU) 

6.50 
6.52 
9.16 

0.3% (RPD) 
- 101% (KSA) 

Total Suspended Solids (results in mg/l) 

ICV-Q4137 (7B.0 mgjl) 
CCV-Q4138 (75.4 mgjl) 

W035156 
R-W035156 
CCV-Q4138 (75.4 mgjL) 

RPD = relative percent difference 
KSA = known sample agreement 
SSR = spiked sample recovery 

Anion Review 

B1.0 
6B.0 
36.0 
33.0 
69.0 

104% (KSA) 
90% (KSA) 

9% (RPD) 
92% (KSA) 

Pioneer Tech.-Riley Pass 
BIF5938 •• ~ 



REPORT DATE: 

QA/QC SUMMARY 

pH (results in SU) 

ICV-Q4123 (9.08 SU) 9.06 
CCV-Q4102 (8.70 SU) 8.58 
CCV-Q4102 (8.70 SU) 8.68 

W035253 7.23 
R-W035253 7.34 
CCV-Q4102 (8.70 SU) 8.70 

Total Suspended Solids (results in mq/L) 

ICV-Q4137 (78 mg/L) 
CCV-Q4138 (75.4 mg/L) 

W035252 
R-W035252 
CCV-Q4138 (75.4 mg/L) 

W035253 
R-W035253 
CCV-Q4138 (75.4 mg/L) 

RPD = relative percent difference 
KSA = known sample agreement 
SSR = spiked sample recovery 

6. Ii. 4. 
Anion Review 

84.0 
70.0 

192 
168 
72.0 

4740 
3920 

68.0 

August 30, 1999 

100% (KSA) 
99% (KSA) 

- 100% (KSA) 

5% (RPD) 
100% (KSA) 

108% (KSA) 
93% (KSA) 

13% (RPD) 
95% (KSA) 

19% (RPD) 
90% (KSA) 

Pioneer-Riley Pass 
BIF5951 

~ 

~~~ 



2000 

SURFACE WATER SAMPLES 

TOTAL AND DISSOLVED METALS, pH, AND TSS 



PIONEER TECHNICAL SERVICES 
QAJQC SUMMARY 
HKM Batch No.: C4283/C4284 
Results in ug/L 

000807QOO 1 RP-SW -J2 
000807QOOIS 
'~~~'~~E[Y . 

2.0 U 2 U O.90U >7;4,lJ~ ' .... 0.6L U 

454.60 

HKM Laboratory Services 

__ ~V'-<-­
Review 



PIONEER .. ;HNICAL SERVICES 
Riley Pass 
Total Metals 
HKM Batch No.: C4280/C4281 
BIF: 007503 
Results in ug/L 

000807Q001 RP-SW-J2 
000807Q002 RP-SW-J3 
000S07Q003 RP-SW-X2 
000S07Q004 RP-SW-SD1 
0008070005 RP-SW-SD2 

17.6 
25.8 

5.1 B 
263 

95.1 

2.6 B 2.3 B 18.7 
4.3 B 2.8 B 17.8 
2.0 U 1.6 B S.85 B 
2.0 U 1.4 B 21.4 
4.2 B 3.0 B 10.7 B 

HKM Laboratory Services 

0.97 B 5.3 U 10.0 U 4.4 U 
0.61 U 5.3 U 10.0 U 8.2 B 
0.61 U 5.3 U 10.0 U 4.4 U 
0.61 U 5.3 U 10.0 U 4.4 U 
0.61 U 5.3 U 10.0 U 8.8 B 

---- .. R~- .. -. 
Review 



PIONEER "HNICAL SERVICES 
Riley Pass 
Dissolved Metals 
HKM Batch No.: C4283/C4284 
BIF: 007503 
Results in ug/L 

000807Q001 RP-SW-J2 
000807Q002 RP-SW-J3 
000807Q003 RP-SW-X2 
000807Q004 RP-SW-SD1 
0008070005 RP-SW-SD2 

20.0 
25.5 

8.6 B 
217 
119 

4.7 B 2.0 B 19.7 0.61 U 5.3 U 10.0 U 4.6 B 
2.4 B 1.6 B 17.9 0.86 B 5.3 U 10.0 U 6.0 B 
2.0 U 1.5 B 7.65 B 0.61 U 5.3 U 10.0 U 4.4 U 
2.0 U 1.3 B 20.6 0.61 U 5.3 U 10.0 U 4.4 U 
2.0 U 1.3 B 10.1 B 0.61 U 5.3 U 10.0 U 4.4 U 

.---~-
Review 

HKIVI Laboratory Services 



"., 

Client: PIONEER TECH-RILEY PASS 

Report Date: 09/19/2000 

Sample ID Field ID Collected pH (SU) TSS (mg\L) 

0008070001 RP-SW-J2 08/0212000 8.4 8.0 

0008070002 RP-SW-J3 08/02/2000 8.5 22.0 

0008070003 RP-SW-X2 08/03/2000 7.0 <4 

0008070004 RP-SW-SD1 08/03/2000 7.4 59.0 

0008070005 RP-SW-SD2 08/03/2000 8.6 36.0 

Review ~ 



PIONEER TECHNICAL SERVICES 
QAJQC SUMMARY 
HKM Batch No.: C4280/C4281 
Results in ug/L 

IDL 

LCS 
:~~@iG,!§¥ER¥i······ 

000807Q001 RP-SW-J2 2.55 B 2.34 B 
2.27 B 

18.65 
24.60 

000807Q001 RP-SW-J2 17.62 2.55 B 2.34 B 18.65 0.97 B 5.30 U 10.00 U 

HKM Laboratm"V Services 

--~--­
Review 



REPORT DATE: September 20, 2000 

ICV-04211 (9.23 SU) 
CCV-04230 (9.07 SU) 

000B070005 
R-000B070005 
CCV-04230 (9.07 SU) 

QA/QC SUMMARY 

pH (results as SU) 

B.94 
B.77 
8.59 
8.59 
8.81 

Total Suspended Solids (results in mq/l) 

ICV-04253 (159.1 mg/l) 
CCV-04252 (82 mg/l) 

000B070005 
R-000B070005 
CCV-04252 (82 mg/l) 

RPD = relative percent difference 
KSA = known sample agreement 
SSR = spiked sample recovery 

Anion Review 

145 
74.0 
38.0 
37.0 
75.0 

97% (KSA) 
97% (KSA) 

0% (RPD) 
97% (KSA) 

91% (KSA) 
90% (KSA) 

3% (RPD) 
91% (KSA) 

Pioneer-Tech 
Riley Pass 

BIF7503 



1999 

SOIL SAMPLES 

AGRONOMICS 



JIIII, Midwest 
~.~~~INf~1i!il,&i~;1"ii;)z;;;1~::.,·· 'I' Laboratories, Inc. 

13611 "6" Street· Omaha, Nebraska 68144-3693· (402) 334-7770· FAX (402) 334-9121 

REPORT NUMBER: 99-232-0083 Date: 8/24/99 M1 

Laboratory 
Number 

83653 
83654 
83655 
83656 
83657 

MSE/HKM LABORATORIES SERVICES #2760 
ATTN: BETTY O'DONNELL 
P.O. BOX 3588 106 S. PARKMONT 
BUTTE MT 59702-3588 

SUBJECT: Report of Analysis 

Sanlple Field Capacity Wilting Point Available 
ID 1/3 Bar 0/0 15 Bar % Moisture 0/0 

RR-SSA 40.80 27.19 13.62 
RR-SS-C 21.10 10.10 11.00 
RR-SS-D 20.72 10.96 9.76 
RR-SS-E 27.32 20.38 6.95 
RR-SS-F 23.16 14.16 9.00 

Respectfully ~bmitted, 

nghini, CP Ag 
'c Service Representative 

The above analytical results appl" . .,Iy to the sanlple(s) submitted. 

:')111' rr:!'lrli l : .'IIlrllf:llriS flre for the exclusive Clnd confidential use of oLir client~ .. __ ,--, may not be reproduced in whole or in part, nor may any reference be made 
'" II, .. 11,,,,1 'I, ... " "i'.' ('I" Ill,' r r'llll 11:1 11" ill :11\" -\r!\I('rli<:inn n(lwc; r(lI(lnc;(I nf nth(lr nllh!ir ~nnnllllr(llll(ln!c: \./jlhnllt nhhil1il1r1 nil" ".,j"" "",ilf",,, ~"\I,,,,'i-~!i,,,,, 



REPORT NUMBER 

9-"232-0083 
REPORT DATE 

(lB~/ 2,'C}./ r·?9' 

TO: 

~I, Midl"'·(!st 
~ • ~MiiilIJMIlIi!ii ~~~Jlil!f~I{II!,f;mr:~7):7i,c(' 

'1-' Labo~atories, Inc. 
ACCOUNT NO. 13611 "B" Street • Omaha, Nebraska 68144-3693 • (402) 334-7770 • FAX (402) 334-9121 

GROWER 
2"~i'6(} 

I. f ,Ir I tluln.lI tnc ,,1,1,,11 II LI,luf ,IHt I n ILl 
MSE./l-Wl,"l LABORATORJES SERVICES; 
ATTN~ BETTY O'DONNELL 
r ~ ll" .(l[!,;< 3588 106 S" P"~IHKMONT 
BUTTE ;"iT 59702-3588 

PO# 16-9439 
RILEY PASS-U8FS 

COPY TO 

SOIL ANALYSIS REPORT 

\.~ I~! .. }:~'I .1 

==-o-:-~c-:-:::-:-~---:--::-_(SEE EXPLANATION ON BA9_~). 

LAB SAMPLE 
1 

ORGANIC--~.-=_. PHOSPHORUS ---. "_f~~JA~~10T~6L ~~~N~~GM~~I~ii1fuc~~~~~6i~_-~'- =--.- ~P~~ --==TE;t:ii~~ l-~~ _~-~~~_~£E~!_~SEis!'.:r~~TIO_NJ~~MPU~~EL _______ _ 

MATTER P P BICARBONATE 1 : I I 0 I 0 I 0 1 0' I 

NUMBER IDENTIFICATION WALKLEY (WEAK'BRAY) (STRONdBRAY) P K Mg Ca Na S~~L j BI~~~R I CA6~~TYt ~ 'l ~~ I ;~ i ~ I ~o 
BLACK 'I I I I I a 

___ ----l _______ -+-,P_ER_CENT RATEi ppm RATE ppm RATE ppm RATE ppm RATE ppm RATE ppm RATE ppm RA~~~----I-~~-~~~- ________________ i ____ , _____ ~ ____ ._ 

836531 RR-SSA Is" 4VH I 1 VL 3VL 5VL. 7lVL 1321 VH 1981 VL~508VH 17,4. i i 36.:l {) ,.5 I ~::f' .. ,.1 :.: 7 '3 ';'" ":"'i:;: 

I I C''i'H .lI . .1' JH l-':!""q · 1 "1',lH ''';'4 R.l rl (I~r.::'\1I"~ 1'7 C" I, I ~,'r7 41, 1 r.:,: I,:,;-r;, '''1 0;.;1.".7 ~;:: ,', ")i'(i \JJ- . ... _,'.t..., ,- ~ \. ~ .'-' - ,.' ,'.. I ~ ..... ' ! i ~.L..... 'i ·T 1,.... . ... l.. •• ' , .... '.'. ..,. ! '.' '. .. '1' .... 

"';I5M 'f f"{":;'.j 641 .. tVI·... l·"'7QM .1J.";l5I ,(H I" q i 11 L ,. i 1 ... ! -r .. ·.f ';I! t: ',' '7 (-., (,:j j - I .. ' ,. - ..., I - , ,,_., i 0.. I • Q. 'II ~ Q i .. ..I _"I " '-- I '- ! ...I" " ,..... ,I 1 . 

{'iL. c'<VL I 4bVL. 1533VH 12(116VL.'~499I,'H 1 13 . .1 1
112 .;:, 1 (> .. :3! 30 J'], ;;:3. " ; c>. 0i b 

L_______ I 24f1 ___ ~~'\/L 570H 1~87i'.vq99~WH J~~~~"~ 1
49 .. <) I <) .. {, I <".,7: 19 .. 1 I 4'+ ~j'6 

83654 RR-SS'-'C 

33655 RF'-SS-D 

B365.~· FR -'3~3'-E 

e.,:Jr~57· R.f.1-~3S'-F 

-r-l_--l~::r-R: ~'<--T-AAG+-WN----' --------~-.- ..... T'--.-.-.--------~~~~-~=.~:=-~~-= .. --~- =--... ~ .. ---- -... , .. --- -~-----
NITRATE - N (FIA) l SULFUR ZINC l ~GA- IRON i COPPER BORON I EXCEssl SOLUBLE i Till 

~ I S Zn NESE Fe Cu B LIME I SALTS I i I 
IN_I _____ ., __ . __ j Total ICAP Mn WATER SOLUBLE I RATE ! mmhos/

1
:
1 I I i I 

S/~ __ .£~~ __ l ___ ~S!~ __ j __ Ibs/A ppm RATE ~~~E ppm RATE ppm RATE I ppm RATE ppm RATEJ ___ ._ .. L:~ ____ ~~1 __ ... ___ .. L __ - .. J.----.-----. .!.----
IN 

('(.- I..., 
ppm Ibs/A ppm II: 

:r;." _r 9' 

~~~~ 7 

.~ f 

4 1~ __ l 6 

~OMMENTS: 

i i 9 I iL it ,!..M: I I! : -' I :\ .. \~.. I 

; I I! I ' 

I 71 I I { iO.,4L 
i I I 

I I I I L O.lL 

I I ., . L <) .. aL. 

I

I I iL "';- qt."1 
, I i Ir.-,,, . r 

____ -..l ____ -' ____________ .. ___ J_. ______ J __ .... _ 

'7' 

'7 

j 1 

----- -,.,--- _... ._-'--_._--- ,---------'--

Foi·'ll.~::.'.n/ .. J,. ;hn f"1en'Jh in i 
;.-i;L Hi;? '.;' ':~1 ~D "f}H :.::;/1,.1.--2-.' 

(' ,~7. (J:: :: ~1. '( 4. -.. 1. ,~, ('::3 REV \'95 



~I, Midwl-jt 
~ • ~~f.£~HmlLJ.iIM~f;l~wl1£p~iWJ~;fV:f!&i1~~P~\:';··i::r:,:' 

'.-' Laboratories, Inc. 
13611 "B" Street· Omaha, Nebraska 68144'-3693· (402) 334-7770· FAX (402) 334-9121 

REPORT NUMBER: 99-232-0084 Date: 8/24/99 Ml 

Laboratory 
Number 

83658 
83659 
83660 
83661 
83662 

MSE/HKM LABORATORIES SERVICES #2760 
ATTN: BETTY O'DONNELL 
P.O. BOX 3588 106 S. PARKMONT 
BUTTE MT 59702-3588 

SUBJECT: Report of Analysis 

Sample Field Capacity Wilting Point Available 
ID 1/3 Bar 0/0 

RR-SS-G 29.12 
RR-SS-B 1 40.36 
RR-SS-H1 20.36 
RR-SS-H2 31.57 
RR-SS-Il 29.67 

15 Bar 0/0 Moisture 0/0 

18.63 10.48 
22.22 18.13 
11.76 8.59 
18.63 12.94 
21.11 8.56 

nghini, CPAg 
Agronomic Service Representative 

The above analytical results apply only to the sample(s) submit/ed. 

Our II~pOi!S ;iIld Ir.tlr.rs (lre for the exclusive and confidential use of our clients and may not be reproduced in wholp. or in part. nor Illrly (lilY reference be mi.lclc 



'ORT NUMBER ", IVllaWeSl: 
Rmi'!/:9t. _t&1f!ItD1\,_m~~~L~~7iJilYi!%1'·r,:.rr' 

~)t; 9-Z:::"\Z-OOS4 '1-' Lclboratories, Inc. 
'ORT DATE ACCOUNT NO. 13611 "B" Street· Omaha, Nebraska 68144-3693· (402) 334-7770· FAX (402) 334-9121 

GROWER 

:)8/20/99 ~:'/ 6f) PO~ 16-"'1'439 

\B 
IBER 

TO: 
L I J J I!} Lil,i) HL tUl l, L.IIHI)I,I}lI,) .. J ... B~1 
MSE!HKM L.A80RATORIES SERVICES 
f~ r'Ttl,~ ';. j:"iETTY 0 r DONNEL.L 

R. r LEY PASe""USFS 

COpy TO: 

P~[) .. 80;;:: 35.88 106 S.. P .. !\H1'(MONT 
B-1 I""'· y-.<;::' '"I'r ~q""n·~,--.rr=fV~ SOIL ANALYSIS REPORT 
..J .,j t '. (.. !, . ...J , ( ... '- .... 'J:..;.tU (SEE EXPLANATION ON BAg!$) 

C?"'OOOl 

IDENTIFICATION 
I 

WALKLEY I' 2 P K Mg Ca Na I SOIL ! BUFFER CAPACITY Yo Yo I Yo I va I % I 
BLACK (WEAK BRAY) (STRONG BRAY) pH I INDEX C.E.C. K M9! Ca H I Na I 

---.----... l--OFiGANTCI-. PHOSPHORUS - ----I POTA;~I~:AL ~~~~~~~MACET~T:LC~UC~ANGEA~~6IUM --t------ -~H--~CAnON--~~ PERCENTBA-; SATURATION (C'OMPUTE-D)--i 

SAMPLE MATTER r---- P P BICARBO~ATE t ----T----f--r---- EXCHANGE ~Io---r--: --, -~-r-I 
___ .~~~_~~EjJ..e~._~ppm RATE ppm RATE ppm RATE ppm RATE pp~ RATE ppm .~E~J~_~_l ____ ~e_~1009__ __ _ _____ L ___________ ~ ____ .L ___ .-J 

--+.-------- . : ' I : I 

HF;: -·::;:I::;···"C; ! 4 .' .LJ.)-t :~-::·,qVH I 67\lH I l,r::;-LiL I .l4-68'.lH 14 T7VLi 733\/H I .'J ,9 ! 6" 11 : 72 "' ~:\ I (} .. 6 1 t,.,,, f\ ~ ~ n . 2' 4.l:1 ~'B : ::!5[\ 

6!59 R)':;, _. t;~3'- [~ 1 

:b6(l RE-3D~Hl 

&61 RP- ~3~:; -_. 7-/'2 

'1 . .,. 2~,/·L 

,~~, ;-' ~,\/ t1 

i '! ):1,1 
i ~, .... . .•. , .... 

7\/L 

:::6t 
.. )H i 

16t1 

iii i: ; 
, , 1 I '..-' """"1' tip , : 1 -., -:r .' j '\ ' of' "':1""'. .., " ~ r.:1 ., j 464,.' H I 1 ·~·61 L ...... 6, av HI;' ... L : I,;.' _.' , . ..!. ... .~ 6 I ~ b. ( .. ' 1 ~..j ! \) ~ (}'·r'-! 

i • I I I 
r.:: -. I I ..J, : ~''-'l:::': It::' \ .-....,.....,!;.... i '1. -. I •. -. I 4;:',';J.\.!-·i 4,E--:6 .• I...}!L:..,J.,.J :A .. ..:. !.,.<.,. _".~:!.,\...)i··J·i 1{ .• 81 

' i I I' I I 
.-,=, t I' 4= "c1H I ''''~' ~ \'."1 rL·-h i:1' 'H I ,,- I, 1",-, "I '1 J:- .. ,.:'1 ., 1 .. ·:·-:,,· .r: j.-, I' A(~ 

64VH 

5.1H 

1. {)I)VH 

4i./L. 1 ~~·9t'·{ 

1:3(IL, 22bM i. 8;~.!81.~ 

",.,.::n.'; 1 1 .:)U .. • . .!. .• ,)(} ... j....... +~'" 1 \' .:i .~ 5 ! b .. ·l,~ .... / I .£..".J L'~.'. ~ ', •. j . .' .-1 , .. ::.l I ..! i.-f 1,·j 
.-; .. ,\, ~IH' -'p,,";'),'H I ~ . · 1 L '+"'4·-:--'1 'H 14 1.: I ~;. I n I .--;. -'" '.;'JC:, .j I. '-, I: 9 1

",) ,"'t.' (} 
__ -'---______ _-' ____ -L___ L .... ~~· ) ~ J- V .~ 00 4 --{ ~~ ____ J_~ __ .. t_. 14- 0 .~ ~. J-__ ~ -~.J:-_~ __ ~L'~_J _'·_·_i~ .. ~~L_j .. ,. ::.'\/1.- 77VH ::;VL R P, _ .. S':-3} 1 ~62: '}'L 

NITRATE - N (FlA) SULFUR Zl~r~'l BORON EX~;;;IsOLOBLEl-t;U11JS~'\I\.·· ---r- ------I--I--~ 
.~------------.--- S Zn NESE Fe Cu B LIME SALTS I II I I 

IN IN IN I ICAP Mn WATER SOLUBLE RATE 1:1 I I J 
r.- 'b~; PPq~lli'! . -~:-';p~~T-''';;A_l ~~~ ppm RATE ppm RATE ppm RATE ppm RATE ppm RATE ppm RATE _m~", ... RA:r'L_ __ . __ . __ n _ •• ________ •• _1._ .... _~_ 

S 1 3 '/ Iii 1 37 I L. 15' .. 6H I j I : i i ! 

I I! I iii 
1 .1 II 1. 1 i L i (} .. 6L I : I 

I: I I 

.,,'\ I 0 i> ;'1 ('l . I 
I.~, I i I... I·" ~< - I I 

I ! ! I I 

'-:' I II .::. I L ! -.~ '\H I 

s 

5 

3 
._.c i ..... 1 ! Ii: ._ ... 1,.' I I '[ 

I , I 1 1 

:E~NTS. 2~.~__ J . ~~L_______L.~ .... ___~.__L_~_I L. ! .1~:·::~~1~(SIII"(,i-sam,i;s-a'e ;,iii"d a ~a"m"m 01 :h;"y days I 

"r'~;- .. 

ll."'( __ ..-" 

i r-ICt~j lJ'fr.[CI.' . ~:,~;\ ···.·t.I:::·n9hinj ! 

f-\L HE ' .. ' :::.c ~ ,}-i ~~:li11 . Z ! /~ 
,; J:t I.) f.. ) 4- ,~· ... 1.1·:::'::l 40: .. ; REV. 1.96 



,-1, Midwest _+ ____ M!!JIfIIIifI!!'IJJa!l"i'l!(Ji'IM!I!miillfJl'(J'''fi,;\,'''::if ;::'i!(L4;''",;,'·J!;<'{/;:,"' 
Ui&'IIWBY ~~'if!IIlJifllJf~1/l!lll/J!1!J!rl~:1f.'!ff.'{I!!ij//i!i.WlfLII/.+!#,1i~~{t!l.:t!id!,j·1'I'''.",,&.,.l~,,·'\'!ril,i, 

'j-' Laboratories, Inc. 
13611 "8" Street· Omaha, Nebraska 68144-3693· (402) 334-7770· FAX (402) 334-9121 

REPORT NUMBER: 99-232-0085 Date: 8/25/99 Ml 

Laboratory 
Number 

83663 

MSE/HKM LABORATORIES SERVICES #2760 
ATTN: BETTY O'DONNELL 
P.O. BOX 3588 106 S. PARKMONT 
BUTTE MT 59702-3588 

SUBJECT: Report of Analysis 

Sample 
ID 

Field Capacity, 
1/3 Bar % 

Wilting Point 
15 Bar 0/0 

Available 
Moisture 0/0 

RR-SS-I2 36.31 26.66 9.65 

ghini, CPAg 
'f; Service Representative 

The above analytical results aPr' .' '1ly to the sarpple(s) submitted. 

nil!' 1;""11(! :'. ,nri il~lt(\rs ,1re for tile exclusive i'lnd conficfentiilluse of our clienL ,J may not be reproduced in whole or in part, nor mily any reference be milcle 
It"\ !h .. -, \0'. !\~" !"" •. ·!,Ifc AI' Ihn r-"'I"""r""l~n\' i, ... ':)"" ~rl"nyticjnf1 n()\AlC ,"olo!:lcO I"\Y rdhot' nllhlif"' '.::lnnf"\llnr-ornontc \Afi-thnllt nht':lininn ("\1 It" nr-;f"\r' "",..ittt"\n I"')IIthf"'\t"i.."".:,.....n 



REPORT NUMBER 

F>:: 9-232'-C'08,S 
REPORT DATE 

()8./ Z() ,l ~~;j9 

IU 

---------,------------- -

LAB 
NUMBER 

SAMPLE 
IDENTIFICATION 

~u, Midvuest, 
~~. ~~~ ~1i@~m;~((fi~0!Wkl>?:/.~1~"~;;7i:;i:', 

'1-' Lab .. ~atories, Inc. 
ACCOUNT NO, 13611 "B" Street • Omaha, Nebraska 68144-3693 • (402) 334-7770 • FAX (402) 334-9121 

GROWER 
.~:··T ::s (! 

t « I , t , ! ( f ( I.l. ,t f t I ( f t « , ( , I, ( I f ( 4 t , I, I c ( I t ( ('~ { I I C I ( I f 
MSE/Ht<n LAROnATDRIES SERVICES 
A,TTN ~ BETTY 0 ~ DONI'-IELl. 
Fl I/f [~~ BO;;: 3588 106 S H F;f\Rr':MDNT 
BUTTE 1"11' 59702-3=r88 

PO# 16-9439 
RILEY PASS-USFS 

COpy TO: 

SOIL ANALYSIS REPORT 

~i .:} (;() 1 

______ _ _~SEtIXPLANAT191LQE~A.C_~) 

ORGANIC 1==i'HQ'§!'8oRU~.. r:-POT~;~I~~l ~~;;~~~~MACI~Tr:l61~C~:GEA~9'6IUMi pH ... ·1 CATION II __ ~ __ .!_EI~C!:~T BASE?ATUR~TIO~ (~OMPUTED)_ 
W:~~~Y I (WEAK BRAY) (STRONG BRAY) P I pH i INDEX i C,E,C, I K I Mg i Ca , H ! Na 
MATTER I P, P2 BICARBON~AE K Mg Ca Na I SOIL i BUFFER : ~XACp~~~~yE ~!c % I % i % i

l 
% 

PERCENT RA~ ppm RATE ppm RATE ppm RATE ppm RATE ppm RATE ppm RATE ppm RATE_11 __ ~~ __ -,-_____ J_:n!:!'.!..O~.~ I ______ L ____ , __ J ___________ : __ , ___ J. ___ _ -----+j---------t--- I I I ! 1 iii 
<""-.r" 6'" n';'1', __ C'C_, r"~' !~ 1':'0\ til! ,r'SM 48L { 5-~/L 1'711 96' ";IiJH '7'lt o r: L J 6' 6-r.~}H i'7' ()' : 'J"';' L 1 r..:;: 1":',:1 ;:., I """'1, '7: I'; ,yi'!:;;: 0_' 0 ..J ~,I" ,-, ...... . .:.. '" '_I I,' r 1 I.. • r .... I • -, ~ .... ...., -iI' J::,) ,J..J \, I' ... " i _l' '- • '=' i L ~ '--I I ~.. . .. " .., '-,' -' i '. ~ l , -i' '_I 

IN 

!! ' 
I 

i i I I I I 1 ______ ._1.____ -,--------~-----.J------- .. ---T--J--'-.. ---------

N ITRA TE - N (FIA) SULFUR 
S 

ICAP 

zTNr~r~I' IR~-htr-cOPpER-I80R~F~~~~l SQWB-LE-:--,' ;~Ut°F-..,.,\-K·,I----------.. ---
Mn 

Zn I IVI~~~E Fe Cu, B 'I' LIME I SALTS . : , 

~
' WATER SOLUBLE RATE I 1:1 i : I 

i mmhos/! ! 
RATE I ppm RATE I ppm R~~~~ __ RATE ~~~_~~_~ __ ,I_cl11 ____ ~~~§_L_ .. __ . ___ J----- -..1.-

IN [--.----------;[" 

', ______________ ._"] Total 

ppm IbsiA -l-~~ __ _t--lb5/~--.!--,,--p.p~----r--,,~~~/A-- _ ,_ Ibs/A I ppm RATE I ppm 

Il.- ,t. 

Z(l 

I 
I ! " , ' I 

iii 
1 

I I 

! I 

I I 
, I 

I ' 

.1 1 2"0 

I 

I I ' L __ l ___________ ~ ___ -'---___ '----, 
COMMENTS: 

I

, i : ' ! ' 

! L 11" 7J"1 I 

I ! 

, 

I 

I 

i 
I 
, 

I 
I 

I I 

I I _-----L _____ '-_, .. _______ J, ____ , _____ , __ 

Samples are relained a maximum of thirty days, 

Fr:.J) 1 'L 11'\:,'_11 /,J':5hCL1-1engh in i 
----"" t:: ' l '. ~~? .... ';-' i-L u DH ~1·~l, 1 .. ,.2 ' " 

f ,.,~_.~ =~ .L
r 

:: /'!. '~"\ 1'1.' ., t l~ {~I ,} REV. I·Q6 



2000 

SOIL SAMPLES 

AGRONOMICS 



1'" Mldvllest 
~ • e:tltfu~~UJfJIiflIJJtliiijj!£!i~t?~~~g~4ifi,;Pf!!;:}:!!:!::!·.·.·Y::-· 

'.-' Laba.ratories, Inc. 
13611 "8" Street • Omaha, Nebraska 68144-3693 • (402) 334-7770 • FAX (402) 334-9121 

REPORT NUMBER: 00-224-0146 Date: 8/15/00 M5 

MSE/HKM LABORATORIES SERVICES #2760 
ATTN: BETTY O'DONNELL 
P.O. BOX 3588 106 S. PARK 
BUTTE MT 
59702-3588 

SUBJECT: Report of Analysis 

PO# 16-0342 
PIONEER RILEY PASS 

Laboratory Sample Field Capacity Wilting Point 
15 Bar 0/0 

Available 
Moisture 0/0 Number 

95114 
95115 
95116 
95117 
95118 

ID 

SS"KI 807Q006 
5>- kZ 807Q007 
'.7.s - :rz 807Q011 
7~ -:T( 807Q012 

5':7'0 L j 
807QO 17 

1/3 Bar 0/0 

31.01 
30.95 
48.88 
16.96 
24.84 

18.12 
18.99 
32.56 
10.70 
14.84 

12.90 
11.96 
16.32 
6.26 

10.00 

e1mhini, CPAg 
. I . 

erVlce RcprcsentatI vc 

The ,JIJOVC anal}ltical results apply.only to tiJe sample(s) 5uDmillccl. 

(";:.i' Ir':;()ri:) .:'F: ir';:"ls nre for the exclusive aneJ confidential use of our client. nClY not be reproduced ill V/llOlo or in pClrt. nor Illt1Y any reference be made 
: :'11 '·:n,!· .. ':-". w:;:!:->. or tile: cOI1lj1,l/lY in ;lilY ClrlV(;l'lisinq. news rclcClsc. or olllCr pliblic Clnnounccl1lcnls \vilhOlil ohl;li!lill(j our prior wriltcll ;t111110I'iZ;)li(:i1 



PORT NUMBER ", .WIIIUVV,==::ta. 
~.~iiIlWii:llJfil.iQilkl".lfi~m:!!\'!l,'ll:rl!'~N:)·;V".J.I':J·;';···:· 

2$-224-0146 '1-' L.ttboratories, Inc. PAGE 1 /~'1 
PORT DATE ACCOUNT NO. 13611 "B" Street· Omaha, Nebraska 68144-3693· (402) 334-7770· FAX (402) 334-9121 

~UG 247 21900 2760 GROWER 

TO l"1;::; [-:: ./ /-'j i\ fv1 L. ;l'..r P [i f:~ A T (J n I E ~-; t-3 E. P. \.1 I 
ATTN~ DETTY O"DONNELL 
P " 0 ~ BD:~< ::.~;:(e8 

BUTTE r'rr 
59702.'-" 3:7588 

.1. 06 EI u P.ARt( 

PO#16-0J42 
PIONEER RILEY PASS 

COPY TO: 

SOIL ANALYSIS REPORT 
(SEE EXPLANATION ON BACK 1 n f 0 [i I'')e ed, ~ 

CATION 

P, 
(WEAK BRAY) 

SOIL 
pH 
1:1 

EXCHANGE 
BUFFER I CAPACITY 

-l ORGA~~T PHOSPHORUS _p-..:,..:-.H --1 
.AB SAMPLE MATTER I I , BICARBONATE 

P 
P

2 
(STRONG BRAY) 

K Mg Ca Na % 
WALKLEY 

BLACK INDEX C,E.C. K VlBER IDENTIFICATION 

t* PERCENT RATE I ppm RATE Ippm RATE I ppm RATE I ppm RATE I ppm RATE I ppm RATE I ppm RATE meq/100g 

3114, B07QOO(S, 2 n, 3L. 16 t1 1 L~O H 11M ll:>4 L 733 \/H 23,47L 2645VHI B~8 '2'7' .. e 1 1~ 4 

:51151 B07C1007 1 1 • ::i\lL It.:? L 1 2:7 1'1 1163 L 1909 VHI2191VLI 3557VHI 5 .. 9 6.3 41a6 1.1 

51161 807QOll I 1.3 .. I/Hi I:;;' L.. I L:::-: L 112. VL. 590 H '?nC'OVL 11-: An' '11'il ~+ '7 ,;,., "-;:, .q.r-;; n ~1 ..... r/' '.:.J .. .;J .. 'r ,.... ,_)" "'"- ~,.oi" ... t:.. " '-1 

:i1171 807QOl2: 16. ,31'IHI 7 VL 1 16 L 123 L 244 H 1295L 4'--6VH I 4 B I·' /,,1 r-} ") 1M) 1 1 · I~ • Jf': t..:) .,,:.,., If:' ~\.I .. .l- ~ b 
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SAMPLE CROP GOAL LIME I ELEMENTAL NITRO- PHOS-
NUMBER LB/A OF LIME GYPSUM SULFUR 

T~~1. TONS/A GEN PHATE POTASH 
CaCO, LBS/A 

807QC GRASS PAE-iTU1:{.E (GI~.A~3!::': \ 2 500 4~:'t-
'".1 ~~.~ (I 

06 

807QO GRASS PA,STURE: < GHt~::'1C.1 2 4 OR :iOO 3!5 2~:i 

07_._ 
--------.----~---- .... -. . .. ----.... -----~.- .. ----------_._--------_._---- ---~----------- -------------_ .. ---- ... _-----_._ .. _-

807C~C GRASS p/J"S'rUF1E (C:;f~.A~3S :;:: 9000 5 .. 0 ,i-f' OR ~5()(1 ::!~~5; 2,~':; :~?~<) 
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SOIL SAMPLES 

MOISTURE DENSITY PROCTOR SAMPLES 



MOISTURE .. DENSITY RELATIONSHIP TEST 
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Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elevl Class ification Nat. %> %< 
Sp.G. LL PI 

Depth USCS AASHTO Moist. No.4 No.200 

Nff Nff Nff Nff Nff Nff 0.0 Nff 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 86.5 pcf 

Optimum moisture = 25.6 % 

Project No. 18A149.103 Client: Remarks: 
Project: Riley Pass \ Sampled by: Client 

Date Received: 9-13-99 

• Location: RP-Proctor-A Date Tested: 9-16-99 

MOISTURE - DENSITY RELATIONSHIP TEST 

MSE-HKM, INC. Figure 01 



MOISTURE - DENSITY RELATIONSHIP TEST 
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Water content, % 

T est specification: AS1M D 698-91 Procedure A Standard 

Elevl Classification Nat. %> %< 
Sp.G. LL PI 

Depth USCS AASHTO Moist. No.4 No.200 

Nff Nff Nff Nff NfT Nff 0.0 NfT 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 104.9 pef 

Optimum moisture = 17.4 % 

Project No. 18A149.103 Client: Remarks: 

Project: Riley Pass Sampled by: Client 
Date Received: 9-13-99 

• Location: RP-Proctor-B Date Tested: 9-16-99 

MOISTURE - DENSITY RELATIONSHIP TEST 

MSE-HKM, INC. "- Figure 02 



MOISTURE-DENSITY RELATIONSHIP TEST 
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Water content. % 

Test specification: ASTM D 698-91 Procedure B, Standard 

Elev/ Classi f icat ion Not. Sp.G. lL PI 
% > % < 

Depth USCS AASHTO Mo i st. 3/8 in No.200 

NOT TESTED NOT TESTED 2.2 % NT NT NT 1.00 % NT % 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 108.0 pcf General Fi I I 

Optimum moisture = 16.5 % 

Project No. : l8A 149.108 Remarks: 

Project: R i ley Pass. USFS #3802 SAMP BY D. Clork/Pioneer 

Locat ion: TEST BY RD MSE-HKM/08-24 

Field ID = RP-Proctor-C 

Dote: September 2. 1999 

MOISTURE-DENSITY RELATIONSHIP TEST 

MSE-HKM" INC. Lob No: S011538 



" MOISTURE - DENSITY RELATIONSHIP TEST 
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Water content, % 

Test specification: AS1M D 698-91 Procedure A Standard 

Elevl Classification Nat. %> %< 
Sp.G. LL PI 

Depth USCS AASHTO Moist. No.4 No.200 

NfT NfT NfT NfT NfT Nff 0 NfT 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 95.1 pef 

Optimum moisture = 20.7 % 

Project No. 18A149.103 Client: Remarks: 

Project: Riley Pass Sampled by: Client 
Date Received: 9-13-99 

• Location: RP-Proctor-D Date Tested: 9-16-99 

MOISTURE - DENSITY RELATIONSHIP TEST 

MSE-HKM, INC. "-
Figure 03 



MOISTURE-DENSITY RELATIONSHIP TEST 
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Water content, % 

Test specification: ASTM D 698-91 Procedure B, Standard 

Elev/ Classification Nat. 
Sp.G. LL PI 

% > % < 
Depth USCS AASHTO Mo is t. 3/8 in No.20: 

NOT TESTED NOT TESTED N/T % NT NT NT 4.73 % NT % 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry dens i ty = 78.5 pef General Fi I I 

Optimum moisture = 28.9 % 

Project No. : 18A 149.108 Remarks: 

Project: Riley Pass, USFS #3802 SAMP BY D. Clark/Pioneer 

Locat ion: TEST BY TE MSE/HKM 9/15 

Field ID = RP-Proctor-E 
; 

Date: September 17, 1999 

MOISTURE-DENSITY RELATIONSHIP TEST 

MSE-HKM, INC. Lab No: S011540 



MOISTURE - DENSITY RELATIONSHIP TEST 
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T est specification: ASTM D 698-91 Procedure A Standard 
Oversize correction applied to each point 

Elevl Classification Nat. %> %< 
Sp.G. LL PI 

Depth USCS AASHTO Moist. No.4 No.200 

NIT NIT Nff Nff NIT NIT 15 Nff 

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density = 102.4 pef 98.8 pef 

Optimum moisture = 20.4 % 21.7% 

Project No. 18A149.103 Client: Remarks: 
Project: Riley Pass Sampled by: Client 

Date Received: 9-13-99 

• Location: RP-Proctor-F Date Tested: 9-16-99 

MOISTURE - DENSITY RELATIONSHIP TEST 

MSE-HKM, INC. . 

Figure 04 



MOISTURE-DENSITY RELATIONSHIP TEST 
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Test spec i fica t ion: ASTM D 698-91 Procedu.-e A, Standa.-d 

Elev/ Classification Nat. 
Sp.G. LL PI 

% > % < 
Depth USCS AASHTO Mo i st. No.4 No.200 

NOT TESTED NOT TESTED N/T % NT NT NT 3.85 % NT % 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum d.-y density = 95.3 pcf General Fi II 

Optimum moisture = 21.2 % 

P.-oject No. : 18A 149. 108 Remarks: 

Project: Riley Pass, USFS #3802 SAMP BY D. Clark/Pioneer 

Loco t ion: TEST BY TE MSE/HKM 9/15 

Field ID = RP-Proctor-G 

Date: September 17, 1999 

MOISTURE-DENSITY RELATIONSHIP TEST 

MSE-HKM, INC. Lab No: SOl1542 



". MOISTURE - DENSITY RELATIONSHIP TEST 
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Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elevl Class ification Nat. %> %< 
Sp.G. LL PI 

Depth uses AASHTO Moist. No.4 No.200 

Nff Nff Nff Nff Nff Nff 0.0 Nff 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 90.2 pef 

Optimum moisture = 26.3 % 

Project No. l8A149.103 Client: Remarks: 

Project: Riley Pass Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

\ 

• Location: RP-Proctor-I 
MOISTURE - DENSITY RELATIONSHIP TEST 

MSE-HKM, INC. "-
Figure 05 
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SEDIMENT SAMPLES 

GRAIN SIZE DISTRIBUTION 



GRAIN SIZE DISTRIBUTION TEST REPORT 
c 

~ ~ ~ ; tJ~~ 
100 "'"CV". I i 
90~~-+~~K.+++~~~~~~~~--~~H+H-~~~~~+'+~4-+-4---4+H4~~--~~ 

70~~-+~~K.+++~~~~~~~~--~--H~H-~~~~~+'+~4-+-4---4+H4~~--~~ 

~~ 
a: w W~~-+~-+K.+++~+7~~~~~~--~--H+~I~~~+-~~++~-+-4---4+H~~4-~--~ 
Z : I~) 

~z 50~~-+~-+H+++~~~~4+H4~~--~--H:+' H-~~+~~~~+'+~4-+-4---4+H4~~--~~ 
W 1\ i 

~ il\K 
~ 40~~-+~-+H+++~~4.-~4+H4~~--~--H+H-~i+-~~ ~~-:~: -~~+++4-+~---4+H~~4-~--~ 

10 

0 
500 100 

% + 3" I 
0 I 

SIEVE PERCENT 

SIZE FINER 

1.5 in. 100 
1 in. 100 

.75 in. 100 
.5 in. 100 

.375 in. 100 
#4 100 
#8 98 

#16 85 
#30 57 
#50 43 

#100 37 
#200 30 

* (no specification provided) 

Sample No.: RP-SE-Xl 
Location: Riley Pass 

10 1 
GRAIN SIZE - mm 

% GRAVEL I % SAND 

0 I 70 

SPEC.* PASS? 

PERCENT (X=NO) Silty sand 

PL= Nff 

uses= SM 

F.M.=1.80 

Source of Sample: 

0.1 

I % SILT 

T 

Soil Description 

Atterberg Limits 
LL= Nff 

Coefficients 
060= 0.650 
015= 
Cc= 

Classification 

0.01 0.001 

% CLAY 

30 

PI= 

AASHTO= A-2-4(0) 

Remarks 

Date: 9/14/99 
Elev./Depth: 

I I 

Client: PIONEER TECHNICAL SERVICES 

M S E -H K M, INC.. Project: RIley Pass, USFS #3802 

, . Project No: 18A149.103 
'-

Lab No: S011449 

I 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
r::: 

~ ~~;~~~ 
100 

90 

80 

70 

60 

SO 

40 

30 

20 

10 

0 
SOO 100 

% +3" I 
0 1 

SIEVE PERCENT 

SIZE FINER 

1.5 in. 100 
1 in. 100 

.75 in. 100 
.5 in. 100 

.375 in. 100 
#4 99 
#8 99 

#16 94 
#30 89 
#50 78 

#100 58 
#200 36 

* (no specification provided) 

Sample No.: RP-SE-AI 
Location: Riley Pass 

.. _--

10 1 

: I\~ : : N 
: .~ 

. ·1 \. 

~ ~ , 
: : ~.: ! . ! 

GRAIN SIZE - mm 
% GRAVEL I % SAND 

1 I 63 

SPEC.'" PASS? 

PERCENT (X=NO) Silty sand 

PL= Nff 

uses= SM 

F.M.=0.83 

Source of Sample: 

\ 

0.1 ;es-

% SILT 

I 

Soil Descri~tion 

Atterberg Limits 
LL= Nff 

Coefficients 
D60= 0.160 
D15= 
Cc= 

Classification 

0.01 0.001 

% CLAY 

36 

PI= 

AASHTO= A-4(0) 

Remarks 

Date: 9/13/99 
Elev./Depth: 

Lab No: SOl1437 



GRAIN SIZE DISTRIBUTION TEST REPORT 
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0 
500 100 

%+3" J 
0 I 

SIEVE PERCENT 
SIZE FINER 

1.5 in. 100 
1 in. 100 

.75 in. 100 
.5 in. 100 

.375 in. 100 
#4 100 
#8 100 

#16 98 
#30 89 
#50 69 

#100 51 
#200 40 

* (no specification provided) 

Sample No.: RP-SE-A2 
Location: Riley Pass 

10 1 
GRAIN SIZE - mm 

% GRAVEL I % SAND 

0 I 60 

SPEC: PASS? 
PERCENT (X=NO) Silty sand 

PL= NIT 

USCS= SM 

F.M.=0.93 

Source of Sample: 

0.1 

I % SILT 

I 

Soil Description 

Atterberg Limits 
LL= NIT 

Coefficients 
D60= 0.219 
D15= 
Cc= 

Classification 

1-

0.01 

40 

PI= 

AASHTO= A-4(O) 

Remarks 

0.001 

% CLAY 

Date: 9/8/99 
Elev./Depth: 

I I 

Client: PIONEER TECHNICAL SERVICES 

M S E -H K M, INC. pro~ect: Rtley Pass, USFS #3802 

. . Project No: 18A149.l03 Lab No: SOl1438 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
.E 

.E .E ~ 

M N ~ 
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80 1 

1 
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70 i 
j 
1 
I 
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I 60 

III 
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:1
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Ii :1 ! 
40 :i ! I 

:1 I i 
;! I ! 

30 
:! I : 

:11 j : I 
:1 I I 
: i I 

20 
: : 

11 II 
10 11 

:, ! : 
:1 I 
:! ! : 
:1 I i 

0 d I ! 
500 100 

% + 3" 

0 

SIEVE PERCENT 

SIZE FINER 

1.5 in. 100 
1 in. 100 

.75 in. 100 
.5 in. 100 

.375 in. 99 
#4 97 
#8 97 

#16 95 
#30 85 
#50 70 

#100 50 
#200 24 

* (no specification prO\ided) 

Sample No.: RP-SE-B 1 
Location: Riley Pass 

a 
ot 'It 

..... r-: .. __ )oo_ 

i ~ 

11 

10 1 
GRAIN SIZE - mm 

% GRAVEL 

3 

SPEC: PASS? 

PERCENT (X=NO) 

Source of Sample: 

% SAND 

73 

Silty sand 

PL= NfT 

D85= 0.600 
D30= 0.0874 
Cu= 

USCS= SM 

F.M.=1.07 

, 

0.1 0.01 

% SILT 

Soil Description 

Atterberg Limits 
LL= NfT 

Coefficients 
060= 0.206 
015= 
Cc= 

Classification 

24 

PI= 

-

0.001 

% CLAY 

AASHTO= A-2-4(0) 

Remarks 

Date: 9/8/99 
Elev./Depth: 

[MSE-HKM, INc·i 
Client: PIONEER TECHNICAL SERVICES 
Project: Riley Pass, USFS #3802 

Project No: 18A149.103 Lab No: S011439 



GRAIN SIZE DISTRIBUTION TEST REPORT 
E 

E E ~ ...., N 

100 

%+3" 

SIEVE PERCENT 

SIZE FINER 

1.5 in. 91 
1 in. 85 

.75 in. 81 
.5 in. 75 

.375 in. 74 
#4 69 
#8 67 

#16 65 
#30 48 
#50 29 

#100 11 
#200 6.2 

* (no specification provided) 

Sample No.: RP-SE-B2 
Location: Riley Pass 

E 
E 

E 
0 

~ ~ S <t .. 

% GRAVEL 

SPEC: PASS? 

PERCENT (X=NO) 

Source of Sample: 

% SAND % SILT % CLAY 

63 6 

Soil Description 

Poorly graded sand with silt and gravel 

PL= Nff 

D85= 25.4 
D30= 0.310 
eu= 6.86 

Atterberg Limits 
LL= Nff 

Coefficients 
060= 0.965 
015= 0.182 
Cc= 0.71 

Classification 

PI= 

050= 0.648 
010= 0.141 

uses= SP-SM AASHTO= A-l-b 

Remarks 
F.M.=3.65 

Date: 9/8/99 
Elev./Depth: 

I MSE-HKM, INC. I 
Client: PIONEER TECHNICAL SERVICES 
Project: Riley Pass, USFS #3802 

Project No: 18A149.103 Lab No: SOl1440 



GRAIN SIZE DISTRIBUTION TEST REPORT 
c 

.E.E~ .E~ ~~ Jt -100 

90 

80 

: i

l
!:: 

i: I 

i I 
70 

. I 

0:: 
W 60 
Z 
u:: 
r-

50 z 
W 
0 
0:: 
W 40 
!l.. 

30 
t-

20 

10 

0 
500 100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm 
%+ 3" I % GRAVEL I % SAND % SILT % CLAY 

0 I 0 I 8 92 

SIEVE PERCENT SPEC.~ PASS? Soil Description 
SIZE FINER PERCENT (X=NO) Silt 
1.5 in. 100 

1 in. 100 
.75 in. 100 

.5 in. 100 
.375 in. 100 

#4 100 

Atterberg Limits 
PL= Nff LL= Nff PI= 

#8 99 
#16 99 
#30 97 
#50 96 

#100 94 

Coefficients 
085= 060= 050= 
030= 015= 010= 
Cu= Cc= 

#200 92 
Classification 

USCS= 1vfL AASHTO= A-4(0) 

Remarks 
F.M.=0.15 

* (no specification provided) 

Sample No.: RP-SE-B4 Source of Sample: Date: 9/14/99 
Location: Riley Pass Elev./Depth: 

\(rr===============================~================================================~ 
j I I Client: PIONEER TECHNICAL SERVICES M 5 E -H K M, INC. Project: Riley Pass, USFS #3802 

. _ Project No: 18A149.103 
-

Lab No: SOl1442 



GRAIN SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

0::: 
W 60 
Z 
LL 

r- 50 Z 
W 
0 
0::: 
W 40 a.. 

30 

20 

10 

0 
500 100 

%+3" I 
0 I 

SIEVE PERCENT 

SIZE FINER 

1.5 in. 100 
1 in. 100 

.75 in. 100 
.5 in. 100 

.375 in. 100 
#4 97 
#8 94 

#16 92 
#30 85 
#50 74 

#100 49 
#200 31 

* (no specification provided) 

Sample No.: RP-SE-C 1 
Location: Riley Pass 

T: T! "'r--~ 

a 
'It 

. . .. )-;AOr-. 
: :: : ----.~ 
~ ~ I ~ 

10 1 

a 
'" 'It 

. '1\' : : : 

: 1 (J 1 

: ~: 

GRAIN SIZE - mm 
% GRAVEL I % SAND 

3 I 66 

SPEC: PASS? 

PERCENT (X=NO) Silty sand 

PL= Nff 

D85= 0.600 
D30= 
Cu= 

USCS= SM 

F.M.=1.09 

Source of Sample: 

a a a a .... a 
;; It ~ 

,: 
1\. 

1 

0.1 

I 
I 

% SILT 

Soil Descri~tion 

Atterberg Limits 
LL= Nff 

Coefficients 
060= 0.201 
015= 
Cc= 

Classification 

0.01 0.001 

% CLAY 

31 

PI= 

050= 0.154 
010= 

AASHTO= A-2-4(0) 

Remarks 

Date: 9/1/99 
Elev.lOepth: 

I I 

Client: PIONEER TECHNICAL SERVICES 

MSE-HKM, INC. Project: RileyPass,USFS#3802 

. . Project No: 18A149.103 Lab No: SO 11443 



GRAIN SIZE DISTRIBUTION TEST REPORT 
c:: 

~ ~ lJ_~~_~ 
100 

o .. 
I!I . r 'I ~~! 

90~~-+~-+~I:+·:++~+7~-7~~~~--~~~r.rHH~~~~~~~+-~4---4+H44-~--~~ 

i: i ~~ 
I i.1 ~ \ 

80~4-4-~#I~~~~~~rH~+-+-~B.~~H~~;~~~~8+++~~--~++~~~~ 

i :~ 
70~~-+~-+H+++~+7~-7~~~~--r---~HH~~~~~++~+-~4---4+H44-~--~~ 

oc I I i 'N 
~ w~4-4-~rrl~I: .. ~~~~~~Hrlr+-+--~~~~I:\+-~~+++-~~-+H+~~-+--~ 
~z 5O~~-+~-+~1+: ++~+7~-7~~~~--r---~HH~~-H~r.~~~~++-+-4---4+H~~4-~--~ 
~ I ~ 
~ 40~~-+~-+~++~+7~~4+~~~--~--~HH~~~~,~,\~.~~++-+-4---4+H~~4-~--~ 

~~~-+~-+~i~~++~~~~~~~~--~--~HH~~~~~\L++~+-+-4---4+H44-~--~~ 

i: 
20~~-+~-+~1+' ++~~~~4+HH~~--~--~HH~~~~~~~+-+-4---4+H44-~--~~ 

! ~ 
I;: 

11: 
10~~-+~-+~i!~I++~~~~4+~~~--~--~HH~~~~~~~+-+-4---4+~4-~--~~ 

o i ;:1 
~5~00~~~~1~OO~~~~~~~10~~~~~--~1~~~~~~~O~.1~~~L-~--O~.O~1~~~--LO-.OO~1 

% + 3" 

SIEVE 

SIZE 

1.5 in. 
1 in . 

. 75 in. 
.5 in. 

.375 in. 
#4 
#8 

#16 
#30 
#50 

#100 
#200 

o 
I 
I 

PERCENT 

FINER 

100 
100 
100 
100 
100 
99 
98 
93 
80 
67 
44 
25 

* (no specification provided) 

Sample No.: RP-SE-C2 
Location: Riley Pass 

GRAIN SIZE - mm 
% GRAVEL I 

I 
SPEC: PASS? 

PERCENT (X=NO) 

Source of Sample: 

% SAND 

74 

Silty sand 

PL= Nff 

085= 0.771 
030= 0.0916 
Cu= 

USCS= SM 

F.M.=1.19 

% SILT 

I 

Soil Description 

Atterberg Limits 
LL= Nff 

Coefficients 
060= 0.238 
0 15= 
Cc= 

Classification 

% CLAY 

25 

PI= 

AASHTO= A-2-4(0) 

Remarks 

Date: 8/30/99 
Elev.lDepth: 

Lab No: SOl1444 
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W 
Z 
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GRAIN SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 

% + 3" I 
0 I 

SIEVE PERCENT 

SIZE FINER 

1.5 in. 100 
1 in. 100 

.75 in. 100 
.5 in. 100 

.3750 in. 100 
#4 100 
#8 99 

#16 90 
#30 72 
#50 55 

#100 34 
#200 16 

* (no specification provided) 

Sample No.: RP-SE-Dl 

o 

"" 

1 

000 N n .,. 

"" "" "" 

, . 
N 

:1\. 

o 
CD 

"" 

GRAIN SIZE - mm 
% GRAVEL I 

0 I 

SPEC.* PASS? 

PERCENT (X=NO) 

Source of Sample: 

% SAND 

84 

Silty sand 

PL= NIT 

085= 0.958 
030= 0.130 
Cu= 

USCS= SM 

F.M.=1.50 

Location: Riley Pass 

0.1 

I % SILT 

I 

Soil Description 

Atterberg Limits 
LL= NIT N 

Coefficients 
060= 0.365 
015= 
Cc= 

Classification 

-

0.01 0.001 

% CLAY 

16 

PI= 

AASHTO= A-2-4(0) 

Remarks 

Date: 8/31/99 
Elev.lDepth: 

Lab No: SOl1445 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
c: 

E .E § c ~ 
'" N~~_ 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 

% + 3" J % GRAVEL 

0 I 2 

SIEVE PERCENT SPEC: 
SIZE FINER PERCENT 
1.5 in. 100 

1 in. 100 
.75 in. 100 

.5 in. 100 
.375 in. 99 

#4 98 
#8 97 

#16 95 
#30 84 
#50 73 

#100 53 
#200 22 

* (no specification provided) 

I 
I 

PASS? 
(X=NO) 

\, 
: \ : 

I 1\1 , , 

1 0.1 
GRAIN SIZE - mm 

% SAND 

76 

Silty sand 

PL= Nff 

085= 0.641 
030= 0.0887 
Cu= 

I % SilT 

I 

Soil Description 

Atterberg Limits 
LL= Nff 

Coefficients 
060= 0.183 
°15= 
Cc= 
Class ification 

-

0.01 0.001 

% CLAY 

22 

PI= 

USCS= SM AASHTO= A-2-4(0) 

Remarks 
F.M.=1.01 

Sample No.: RP-SE-D2 
Location: Riley Pass 

Source of Sample: Date: 9/3/99 
ElevJDepth: 

./[ MSE-HKM, INc·1 
Client: PIONEER TECHNICAL SERVICES 
Project: Riley Pass, USFS #3802 

Project No: 18A149.103 Lab No: S011446 



cr 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
.s 

.s .s C:! 
<'l N ;;; 

100 

90 

80 

70 

60 

50 

40 

30 

10 

0 
500 100 

%+3" I 
0 I 

SIEVE PERCENT 
SIZE FINER 
1.5 in. 100 

1 in. 100 
.75 in. 100 

.5 in. 100 
.375 in. 100 

#4 98 
#8 97 

#16 94 
#30 88 
#50 80 

#100 48 
#200 27 

* (no specification provided) 

Sample No.: RP-SE-El 

.s .s .s 
cO 
; ;3. ~ ~ ~ 

r. 1""01-0 

10 

% GRAVEL I 
2 I 

SPEC: PASS? 
PERCENT (X=NO) 

0 0 0 

~ i • ~ fii 

r"J-
~ 

1\ 

1 
GRAIN SIZE - mm 

% SAND 

71 

Silty sand 

PL= Nff 

085= 0.379 
030= 0.0851 
cu= 

USCS= SM 

F.M.=O.95 

Source of Sample: 
Location: Riley Pass 

0 
C) .. 0 g ... • ~ 

0.1 

I % SILT 

Soil Description 

Atterberg Umits 
LL= Nff N 

Coefficients 
060= 0.192 
015= 
cc= 
Classification 

0.01 0.001 

% CLAY 

27 

PI= 

AASHTO= A-2-4(0) 

Remarks 

Date: 9nl99 
Elev./Depth: 

I I 

Client: PIONEER TECHNICAL SERVICES 

M 5 E -H K M, INC.. Project: Riley Pass, USFS #3802 

. Project No: 18A149.103 Lab No: S011447 



n:: 
W 
Z 
LL 

r--
Z 
W 
0 
n:: 
w 
(L 

GRAIN SIZE DISTRIBUTION TEST REPORT 
c 

100 
~ ~ ~JL~~.~~~~c~~~·-=~~~~~~~ __ ~~~~~~~~i~~~~~~~~~~~ __ ~~~~~~ __ ~ 

I Y i ~ I ~~~~~ 
90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 

%+3" I 
0 I 

SIEVE PERCENT 

SIZE FINER 

1.5 in. 100 
1 in. 100 

.75 in. 100 
.5 in. 100 

.375 in. 100 
#4 99 
#8 97 

#16 89 
#30 70 
#50 56 

#100 30 
#200 1l 

* (no specification provided) 

Sample No.: RP-SE-E2 
Location: Riley Pass 

,! 

, 

10 1 0.1 0.01 0'(XJ1 
GRAIN SIZE - mm 

OfoGRAVEL I 
1 I 

SPEC: PASS? 

PERCENT (X=NO) 

Source of Sample: 

% SAND I % SILT % CLAY 

88 I 11 

Soil Description 

Poorly graded sand with silt 

PL= Nff 

085= 1.01 
030= 0.150 
Cu= 

Atterberg Limits 
LL= Nff 

Coefficients 
060= 0.353 
015= 0.0889 
Cc= 

Classification 

PI= 

uses= SP-SM AASHTO= A-2-4(0) 

Remarks 
F.M.=1.59 

Date: 9/13/99 
ElevJDepth: 

/ I I Client· PIONEER TECHNICAL SERVICES 

- . M 5 E -H K M, INC.. Proje~t: Riley Pass, USFS #3802 

. . Project No: 18A149.103 Lab No: S011447 
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GRAIN SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
. 500 100 10 

% + 3" ·1 % GRAVEL 

0 1 16 

SIEVE PERCENT SPEC: 

SIZE FINER PERCENT 

1.5 in. 100 
1 in. 98 

.75 in. 95 
.5 in. 93 

.375 in. 91 
#4 84 
#8 83 

#16 82 
#30 73 
#50 52 

#100 44 
#200 28 

* (no specification provided) 

1 

1 

PASS? 

(X=NO) 

o .. 

1 

,. 
N 

0.1 
GRAIN SIZE - mm 

% SAND 1 % SILT 

56 1 

Soil Description 

Silty sand with gravel 

PL= Nff 
Atterberg Limits 

LL= Nff N 

Coefficients 
060= 0.397 
015= 
Cc= 

Classification 

0.01 0.001 

% CLAY 

28 

PI= 

050= 0.269 
010= 

uses= SM AASHTO= A-2-4(0) 

Remarks 
F.M.=1.96 

Sample No.: RP-SE-F1 Source of Sample: Date: 8/31/99 
Elev.lDepth: Location: Riley Pass 

I I 

Client: PIONEER TECHNICAL SERVICES 

M 5 E -H K M, INC.. Project: Riley Pass, USFS #3802 

. . Project No: 18A149.103 Lab No: S011506 



GRAIN SIZE DISTRIBUTION TEST REPORT 

0::: 
w 
Z 
u:: 
I-
Z 
W 
0 
0::: 
w 
(L 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 

%+3" I 
0 J 

SIEVE PERCENT 

SIZE FINER 

1.5 in. 100 
1 in. 100 

.75 in. 100 
.5 in. 100 

.375 in. 100 
#4 100 
#8 100 

#16 98 
#30 92 
#50 84 

#100 65 
#200 30 

* (no specification provided) 

Sample No.: RP-SE-F2 
Location: Riley Pass 

10 1 
GRAIN SIZE - mm 

% GRAVEL I % SAND 

o I 70 

SPEC.'" PASS? 

PERCENT (X=NO) Silty sand 

PL= NIT 

D85= 0.319 
D30= 0.0750 
Cu= 

USCS= SM 

F.M.=0.61 

Source of Sample: 

, 

t-

0.1 0.01 0.001 

I % SILT % CLAY 

I 30 

Soil DescriQtion 

Atterberg Limits 
LL= NIT PI= 

Coefficients 
060= 0.133 050= 0.109 
015= 010= 
Cc= 

Class ification 
AASHTO= A-2-4(0) 

Remarks 

Date: 9/10/99 
Elev./Depth: 

I I 

Client: PIONEER TECHNICAL SERVICES 

~ M 5 E -H K M, INC. Project: Riley Pass, USFS #3802 

. . Project No: 18A149.103 Lab No: SO 11507 



GRAIN SIZE DISTRIBUTION TEST REPORT 

70~~-+~~~~+'-~+'-~B+~~~-+---HI~I,HH~~~~~8H~~~~~~~~4-~--~ 

ffi ~~~-4~-4+H~~~~--~~44~4-~---H~\~+-~4-~4+HH~~~+---~~4-~--+-~ 
Z I~ 
~ ~ 
~ ~~~-4~-4+H~~~~--~~44~4-~~-H++~"~-+~~-4+H~~~-+---+~44~~-+--~ 

~ N W 40~~-4~-4+H~~~~--~~44~4-~---H++~~~4-~4+HH~~~+---~~4-~--+-~ 

(L '\. 
30~~-4~~+8HH~~~--~~44~4-~---H++~~~4-~~8H~~~+---~H44-~--+-~ 

I\~ 
20~~-4~-4+H~~~~--~~44~4-~---H++~*-+7~U-~HH~~~+---~H44-~--+-~ N I 

10 

0 
~O 100 

%+3" I 
0 I 

SIEVE PERCENT 

SIZE FINER 

1.5 in. 100 
1 in. 100 

.75 in. 100 
.5 in. 100 

.375 in. 99 
#4 97 
#8 97 

#16 96 
#30 57 
#50 31 

#100 20 
#200 14 

* (no specification provid~d) 

Sample No.: RP-SE-G 1 
Location: Riley Pass 

10 1 
GRAIN SIZE - mm 

% GRAVEL I % SAND 

3 I 83 

SPEC.'" PASS? 

PERCENT (X=NO) Silty sand 

PL= Nrr 

085= 0.986 
030= 0.288 
e u= 

uses= SM 

F.M.=2.03 

Source of Sample: 

~l I 

0.1 0.01 0.001 

I % SILT % CLAY 

T 14 

Soil Description 

Atterberg Limits 
LL= Nrr PI= 

Coefficients 
060= 0.636 050= 0.517 
015= 0.0851 010= 
Cc= 

Classification 
AASHTO= A-1-b 

Remarks 

Date: 9/17/99 
Elev.lDepth: 

I 

MSE-HKM, INC. I ~~~:~t:P~:~~~S:~:2SERVICES 
. . Project No: 18A149.103 Lab No: SOl1509 



GRAIN SIZE DISTRIBUTION TEST REPORT 

0:: 
W 
Z 
LL 
r-
Z 
W 
0 
0:: 
W 
0... 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 

% + 3" 

0 

SIEVE 

SIZE 

1.5 in. 
1 in. 

.75 in. 
.5 in. 

.375 in. 
#4 
#8 

#16 
#30 
#50 

#100 
#200 

c 
£ c § c ~ 
n ~~~ 

i

i, I.:' 
! i: 
1\, 
I: 
I,: 
, I 

'I:, !"II I I' 

I; I 
I! ::1 

I
i, i: 

, '\ 
I: I: 
1 " 

!: i 
I, I 
I: I 

I i I 
100 10 

J % GRAVEL 

I 

PERCENT 

FINER 

100 
100 
100 
100 
100 
99 
99 
97 
76 
64 
44 
26 

1 

SPEC.'" 

PERCENT 

(no specification provided) 

I 
I 

PASS? 

(X=NO) 

1 
GRAIN SIZE - mm 

% SAND 

73 

Silty sand 

PL= Nrr 

D85= 0.830 
D30= 0.0885 
Cu= 

uses= SM 

F.M.=1.21 

Sample No.: RP-SE-G2 
Location: Riley Pass 

Source of Sample: 

0.1 

I % SILT 

I 

Soil Description 

Atterberg Limits 
LL= Nrr 

Coefficients 
060= 0.255 
015= 
Cc= 

Classification 

II 

II 

i 

II 

I i 

II 
\ I 
I i 

0.01 0.001 

% CLAY 

26 

PI= 

AASHTO= A-2-4(0) 

Remarks 

Date: 9/13/99 
Elev.lDepth: 

,.' I I Client: PIONEER TECHNICAL SERVICES 

MSE-HKM, INC. pro~ect: RileyPass,USFS#3802 

. . Project No: 18A149.103 Lab No: SOl1508 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
c 

100 
~ ~ l~ ~ 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 

%+ 3" I 
0 1 

SIEVE PERCENT 
SIZE FINER 
1.5 in. 100 

1 in. 100 
.75 in. 99 

.5 in. 99 
.375 in. 99 

#4 95 
#8 91 

#16 78 
#30 59 
#50 49 

#100 38 
#200 28 

* (no specification provided) 

Sample No.: RP-SE-H1 
Location: Riley Pass 

1 

: U 
\. , :, 

GRAIN SIZE - mm 
% GRAVEL I 

5 I 
SPEC: PASS? 

PERCENT (X=NO) 

Source of Sample: 

% SAND 

67 

Silty sand 

PL= Nff 

08S= 1.59 
D30= 0.0868 
Cu= 

USCS= SM 

F.M.=1.92 

0.1 

I % SILT 

I 

Soil Description 

Atterberg Limits 
LL= Nff 

Coefficients 
060= 0.627 
015= 
cc= 
Classification 

-

0.01 0.001 

% CLAY 

28 

PI= 

AASHTO= A-2-4(0) 

Remarks 

Date: 9/10/99 
Elev./Depth: 

Lab No: SOl1510 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
.£ 

.~.£s C CC: 0 000 gog 

~~-.~~~~~N~~~~~· ~::: ~~~~~~~~~~~-'''~~~~~II~i~~~~~n+.~rrlT-r-'---'~II'-~'-~ 100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 

%+3" I 
0 I 

SIEVE PERCENT 

SIZE FINER 

1.5 in. 100 
1 in. 100 

.75 in. 100 
.5 in. 100 

.375 in. 100 
#4 100 
#8 99 

#16 97 
#30 92 
#50 83 

#100 70 
#200 61 

"" (no specification provided) 

Sample No.: RP-SE-H3 
Location: Riley Pass 

:'~ ~ 

1 
GRAIN SIZE - mm 

% GRAVEL I % SAND 

0 I 39 

SPEC."" PASS? 

PERCENT (X=NO) Sandy silt 

PL= Nff 

085= 0.339 
030= 
Cu= 

uses= ML 

F.M.=O.59 

Source of Sample: 

1-

0.1 0.01 0.001 

I % SILT % CLAY 

I 61 

Soil Description 

Atterberg Limits 
LL= Nff PI= 

Coefficients 
060= 050= 
°15= °10= 
Cc= 

Classification 
AASHTO= A-4(O) 

Remarks 

Date: 9/10/99 
Elev./Depth: 

I I 

Client: PIONEER TECHNICAL SERVICES 

M S E -H K M, INC. pro~ect: RIley Pass, USFS #3802 

. . Project No: 18A149.103 Lab No: SOl1512 
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GRAIN SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

60 

50 

40 

30 

10 

0 
500 100 

%+3" I 
0 I 

SiEVE PERCENT 

SIZE FINER 

1.5 in. 100 
1 in. 100 

.75 in. 100 
.5 in. 100 

.375 in. 100 
#4 100 
#8 100 

#16 99 
#30 89 
#50 79 

#100 69 
#200 61 

* (no specification provided) 

Sample No.: RP-SE-I3 
Location: Riley Pass 

y y 

Ii 
II 
i 
I 

II 
I! 
I I 
11 

10 1 0.1 0.01 0.001 
GRAIN SIZE - mm 

% GRAVEL I 
0 I 

SPEC.'" PASS? 

PERCENT (X=NO) 

Source of Sample: 

% SAND I % SILT % CLAY 

39 T 61 

Sandy silt 

PL= Nff 

085= 0.455 
030= 
Cu= 

uses= lvIL 

F.M.=0.64 

Soil Description 

Atterberg Limits 
LL= Nff PI= 

Coefficients 
060= 050= 
015= 010= 
Cc= 

Classification 
AASHTO= A-4(O) 

Remarks 

Date: 9/13/99 
Elev./Depth: 

I I 

Client: PIONEER TECHNICAL SERVICES 

M 5 E -H K M, INC. Project: Riley Pass, USFS #3802 

. . Project No: 18A149.103 Lab No: SOl1516 

i 



1999 

SEDIMENT SAMPLES 

PARTICLE SIZE DISTRIBUTION 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.s .s .s .s c: C! .s ?i <D M i> ~ ~ 

o 0 0 
o .... 0 

~ ~ ~ 

100 

'~ 
90 ,\J, 

80 

70 

60 

50 

40 

30 

20 
~ I 

: I 

I 'N 
: I 

~ I 
10~~-+~-+~~~~~~~HH~~--~--~rrr+~~~~+.r~+-~+---+H++~-+~--~ 

O~~~~~~~~~~~~~~~~! I~' ~~ __ ~~~~~~~~~~~~ __ ~~~~~~~ 
500 100 1 0.1 0.01 0.001 

% COBBLES I 
o I 

SIEVE PERCENT 

SIZE FINER 

2 in. 100 
1.5 in. 97 

1 in. 88 
.75 in. 86 

.5 in. 85 
.375 in. 85 

#4 85 
#10 70 
#20 56 
#40 39 
#80 29 

#100 26 
#200 19 

* (no specification provided) 

Sample No.: 15667 
Location: RP-SE-Hl 

% GRAVEL I 
15 I 

SPEC."" PASS? 

PERCENT (X=NO) 

GRAIN $IZE - mm 
% SAND I % SILT 

66 I 

Soil Description 

Atterberg Limits 
PL= Nff LL= Nff 

Coefficients 
085= 4.75 060= 1.05 
030= 0.202 015= 
e u= Cc= 

Class ification 
uses= Nff AASHTO= 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

% CLAY 

19 

PI= Nff 

DSO= 0.676 
010= 

Nff 

Source of Sample: Site Samples Date: 9-20-99 
Elev./Depth: 

I MSE-HKM, INC. I 
Client: 

Project: Riley Pass 

Project No: 18A149.103 Figure 01 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

.s 
to 

100 

90 

80 

70 

60 

50 

40 

30 

20 

% COBBLES I 

SIEVE 

SIZE 

2 in. 
1.5 in. 

1 in. 
.75 in. 

.5 in. 
.375 in. 

#4 
#10 
#20 
#40 
#80 

#100 
#200 

o I 

PERCENT 

FINER 

100 
97 
88 
86 
85 
85 
85 
70 
56 
39 
29 
26 
19 

* (no specification provided) 

Sample No.: 15667 
Location: RP-SE-H2 

% GRAVEL 

15 

SPEC: 

PERCENT 

j\ 
"\ 

1\1 

~ I 

~ i 

~ I 
1 0.1 0.01 

GRAIN $IZE - mm 
I 
I 

PASS? 

(X=NO) 

% SAND % SILT 

66 

Soil Descri[!tion 

Atterberg Limits 
PL= Nrr LL= Nrr 

Coefficients 
085= 4.75 
030= 0.202 
Cu= 

060= 1.05 
015= 
Cc= 

Classification 
USCS= Nrr AASHTO= 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

% CLAY 

19 

PI= Nrr 

050= 0.676 
010= 

Nrr 

Source of Sample: Site Samples Date: 9-20-99 
Elev.lDepth: 

I 
MSE-HKM, INC. I ~~~:~: RileyPass 

" . Project No: 18A149.103 Figure 01 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

.£ .£ .£ .£ 
UJ M N ~ 

100 

90 

80 

70 

.£ .£ 
;!i S 

.£ 
~ 

000 
o .... 0 

U; ~ ~ 

60 " ~~-+~-+~++~~~~~rH~~--r---~rrr+-r~~: -+H: ~:rrr+-r-+---+~++-r+--r--~ 

50 

40 

30 

o 
~5~OO~~~-1~OO~~~~~~~10~~~~~---1~~~~~~~0~.1~~~~~~0~.0~1~~~--~0~.00~1 

% COBBLES I % GRAVEL I 
o I o I 

SIEVE 

SIZE 

PERCENT SPEC: PASS? 

#4 
#10 
#20 
#40 
#80 

#100 
#200 

FINER PERCENT (X=NO) 

100 
97 
88 
79 
68 
66 
60 

* (no specification provided) 

GRAIN SIZE - mm 
% SAND I % SILT 

40 I 

Soil Description 

Atterberg Lim its 
PL= Nff LL= Nff 

Coefficients 
085= 0.672 
030= 
Cu= 

060= 0.0750 
°15= 
Cc= 

Classification 
USCS= Nff AASHTO= 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

% CLAY 

60 

PI= Nff 

050= 
010= 

Nff 

Sample No.: 15668 
Location: RP-SE-H4 

Source of Sample: Site Samples Date: 9-20-99 
Elev.lDepth: 

J; I MSE-HKM, INC. I ~~~:~t: llileyPass 

. . Project No: l8A149.103 Figure 02 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

E E E 
<D C"l N 

100 

90 

80 

70 

60 

50 

40 

30 

20 

% COBBLES I 
o I 

SIEVE PERCENT 

SIZE FINER 

#4 100 
#10 97 
#20 93 
#40 73 
#80 53 

#100 44 
#200 15 

--. (no specification provided) 

Sample No.: 15669 
Location: RP-SE-Il 

E 
E 

~ ~ 
E E 
S ~ 

\ , 

Atterberg Limits 
PL= NIT LL= NIT 

Coefficients 
D85= 0.665 
D30= 0.110 
Cu= 

D60= 0.218 
015= 0.0750 
Cc= 

Class ification 
USCS= NIT AASHTO= 

Remarks 
Sampled by: Client 
Date Received: 9- 13-99 
Date Tested: 9-16-99 

1-

PI= NIT 

D50= 0.169 
°10= 

NfT 

Source of Sample: Site Samples Date: 9-20-99 
Elev./Depth: 

I 

MSE-HKM, INC. I ~~~:~: RileyPass 

.' . Project No: 18A149.103 Figure 03 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.E 

.E .E .E ~ <0 <"> N 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

a 
500 100 

% COBBLES I 
0 I 

SiEVE PERCENT 
SIZE FINER 

#4 100 
#10 100 
#20 97 
#40 86 
#80 77 

#100 74 
#200 67 

--. (no specification provided) 

Sample No.: 15670 
Location: RP-SE-I2 

.E .E .E 
.E 

~ S ~ it. ~ 

10 

% GRAVEL I 
0 I 

SPEC.'" PASS? 

PERCENT (X=NO) 

:"1\: : 
i . I 

1 0.1 0.01 
GRAIN SIZE - mm 

Ii 
I i 
! ; 
I . 
I . 
I I 

I ! 

I i 
I" 

I! 
I, 

i ' 

I : 
i i . 

i : 
I 
! ! 

Ii 
0.001 

.%SAND T % SILT I % CLAY 

33 I 

Soil Description 

Atterberg Limits 
PL= Nff LL= Nff 

Coefficients 
085= 0.388 D60= 
030= 015= 
Cu= Cc= 

Class ification 
uses= Nff AASHTO= 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

67 

PI= Nff 

050= 
010= 

Nff 

. Source of Sample: Site Samples Date: 9-20-99 
Elev.lDepth: 

,JI MSE-HKM, INC. 1 ~!~:~t: RileyPass 

. . Project No: 18A149.103 Figure 04 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

E E E 
<D M N 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 

% COBBLES I 
0 I 

SIEVE PERCENT 

SIZE FINER 

#4 100 
#10 100 
#20 98 
#40 47 
#80 15 

#100 12 
#200 5.7 

* (no specification provided) 

Sample No.: 15671 
Location: RP-SE-I4 

.E E 
E 

~ S ~ 

% GRAVEL I 
o I 

SPEC: PASS? 

PERCENT (X=NO) 

--- . 
'~ 

, 

1 
GRAIN SIZE - mm 

% SAND 

94 

PL= Nff 

085= 0.723 
030= 0.302 
Cu= 4.06 

000 o .... 0 

:u: ~ ~ 

0.1 

T 
I 

% SILT 

Soil Description 

Atterberg Limits 
LL= Nff 

Coefficients 
060= 0.519 
015= 0.180 
Cc= 1.37 

Class ification 

0.01 0.001 

% CLAY 

6 

PI= Nff 

D50= 0.446 
010= 0.128 

USCS= Nff AASHTO= NfT 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

Source of Sample: Site Samples 

)1 MSE-HKM, INC. 1 
Client: 

Project: Riley Pass 

Project No: 18A149.103 

Date: 9-20-99 
Elev.lDepth: 

Figure 05 



100 

PARTICLE SIZE DISTRIBUTION TEST REPORT 

.s .s .s .s 
<0 M N ~ 

.s .s 
~ S 

000 o ..,. 0 
N ...... 

i . 
I ' 

;', 
OO~~-+~~+H~~~~--~H+++'~+-~---H++~~~1-~~r.r~+-~+---~~--~--r-~ 

~rt : 
~'K. i· 

80~~-+~~+H~~~~--~H+++'~+-~---H++~~~~,rl-~.~+r~~~-+--~+H~I-i~~~--~ 

: \: i' 

70~~-+~~+H~~~-+'--~H+++'~+-~---H++~~+7~~~~~+-~+---4+~--~--~~ 

~ : Ii 
n:\: I 
~ 60r+-r-+~~~~-r.-r.~--~H+++.~+--r---H++~~+74-7.~\~.+r.rrr+-r-+--~+H~I--~--r-~ 

~ I 
~ 50~~-+~~+H~~~-+'--~H+++'~+-~---H++~~+74-7-~:~~~:rrr+~-+--~+H~~4-~---4 

o ~. r:r: 
w 40~~-+~~+H~~~-+'--~H+++'~+-~---H++~~+74-7-~~~+-~+---4+~--~--~~ 
0... 

o 
~5~00~~~-1~OO~~~~~--~~~~~~--~1~~~~~~~O.~1~~~~~~O~.O~1w---~--~O.=OO~1 

% COBBLES I 
o I 

SIEVE PERCENT 

SIZE FINER 

.375 in. 100 
#4 99 

#10 97 
#20 94 
#40 87 
#80 74 

#100 68 
#200 43 

... (no specification provided) 

Sample No.: 15672 
Location: RP-SE-SP 1 

% GRAVEL 

SPEC.* PASS? 

PERCENT (X=NO) 

GRAIN SIZE - mm 
% SAND I % SILT I % CLAY 

56 

PL= NIT 

I 

Soil Description 

Atterberg Limits 
LL= NIT 

Coefficients 
060= 0.120 
015= 
Cc= 

Classification 

43 

PI= NfT 

USCS= NIT AASHTO= NfT 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

Source of Sample: Site Samples Date: 9-20-99 
Elev.lDepth: 

) I MSE-HKM, INC. I ~~~::t: RileyPass 

. . Project No: 18A149.103 Figure 06 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

E E 
E E E 

E ;!; S ~ n N 

000 

.5 ~ 0 ~g~ ~ ~~g 
~~ __ ~w~~~~~~~~~rn,rDA~~~~~~ __ ~O~~~~~~~~~~~~ ___ ~~~~~~~~~~~~~--~--~~~~~~--~ ~ 

1::~-+ __ ~ __ ~~~+-~~ __ ~~~~-+ __ ~ __ +H44~1+-~;~~1 __ :+: HH4-~-+--~--~HH~~+-~--~ 
80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 

% COBBLES I 
0 I 

SIEVE PERCENT 

SIZE FINER 

#4 100 
#10 100 
#20 100 
#40 100 
#80 100 

#100 100 
#200 100 

* (no specification provided) 

Sample No.: 15673 
Location: RP-SE-SP2 

10 

% GRAVEL I 
0 I 

SPEC: PASS? 

PERCENT (X=NO) 

1 0.1 0.01 
GRAIN SIZE - mm 

% SAND % SILT 

0 100 

Soil Descri~tion 

Atterberg Limits 
PL= NfT LL= NfT PI= NIT 

Coefficients 
085= 060= 050; 
030= 015= 010= 
Cu= Cc= 

Classification 
uses= NfT AASHTO= NIT 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

0.001 

% CLAY 

Source of Sample: Site Samples Date: 9-20-99 
Elev.lDepth: 

I 
MSE-HKM, INC. I ~~~:~: IUleyPass 

. . Project No: 18A149.103 Figure 07 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

E E E 
E E E 

E ~ S !ll to .., N ~ 

000 
o 0 0 

~ .ii It ~ 

100 

~ ro~~-+~-+H+++~~~~~MH~~--~--H+~~~~~-+~++~+-4---~MH~~I--~~ 

W 60~~-+~-+H+++~~~~~MH~~--~--H+~~~~~-+~++~+-4---~MH~~~~~ 

~ I 
~ 50~~-+~~K.+++~~~~~H1~~--~--H+~~~~~~++~+-~~--~H4~~1--~~ 
W 
() 
0::: 
W 40~~-+~-+K.+++~~~~~H1~~--~--H+~~~~~~++~+-~~--~H4~~--~~ 
(L ·1 I 

i 
30r+-r-+~-+~++~~~~~~~~--r---~~~-r~~~~ri++-r~--~+H~-r~i--~~ 

I 
I 
I 

20~~-+~-+H+++~~~~~H1~~--~--H+~~~~~~++~+-~~--~H4~~--~~ 

I 

% COBBLES I 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 
#80 

#100 
#200 

o I 

PERCENT 

FINER 

100 
100 
100 
100 
100 
100 
99 

* (no specification provided) 

Sample No.: 15674 
Location: RP-SE-SP3 

% GRAVEL I 
o I 

SPEC.'" PASS? 

PERCENT (X=NO) 

% SAND 

Soil Description 

Atterberg Limits 
PL= Nff LL= Nff 

Coefficients 
085= 
030= 
Cu= 

060= 
015= 
Cc= 

Classification 
USCS= Nff AASHTO= 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

% CLAY 

PI= Nff 

050= 
010= 

Nff 

Source of Sample: Site Samples Date: 9-20-99 
ElevJDepth: 

0/:1 MSE-HKM, INC. 1 ~~~:~: RjleyPass 

. . Project No: 18A149.103 Figure 08 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.E 

.E .E .E ~ <0 ..., N 

100 

90 

80 

70 

60 

50 

40 

30 

20 

% COBBLES I 
o I 

SIEVE PERCENT 

SIZE FINER 

#4 100 
#10 100 
#20 100 
#40 99 
#80 98 

#100 98 
#200 98 

" (no specification provided) 

Sample No.: 15675 
location: RP-SE-SP4 

.E .E .E 
.E 

~ S ~ it ~ ~ 

% GRAVEL I 
o I 

SPEC.* PASS? 

PERCENT (X=NO) 

t: 

i: 

% SAND I % SILT 

2 I 

Soil Description 

Atterberg Limits 
PL= NfT LL= NfT 

Coefficients 
085= 060= 
030= 015= 
Cu= Cc= 

Class ification 
USCS= NfT AASHTO= 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

I-

% CLAY 

98 

PI= NfT 

050= 
010= 

NfT 

Source of Sample: Site Samples Date: 9-20-99 
Elev.lDepth: 

I MSE-HKM, INC. I 
Client: 

Project: Riley Pass 

Project No: l8A149.103 Figure 09 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

60 

50 

40 

30 

20 

% COBBLES I 
o I 

SIEVE PERCENT 

SIZE FINER 

#4 100 
#10 100 
#20 94 
#40 79 
#80 70 

#100 70 
#200 68 

* (no specification provided) 

Sample No.: 15676 
Location: RP-SE-SP5 

10 

% GRAVEL I 
0 I 

SPEC.'" PASS? 

PERCENT (X=NO) 

0 <> <> 
0 0 

~ ~ ~ 
0 0 

N ~ :;; :;; N .. .. 

"' 

I 
1 

I 

I-

1 0.1 0.01 
GRAIN SIZE - mm 

% SAND I % SILT 

32 I 68 

Soil Descri[:!tion 

Atterberg Limits 
PL= Nff LL= Nff PI= Nff 

Coefficients 
085= 0.556 060= 050= 
030= 015= 010= 
Cu= Cc= 

Classification 
uses= Nff AASHTO= Nff 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-·16-99 

0.001 

% CLAY 

Source of Sample: Site Samples Date: 9-20-99 
Elev.lDepth: 

./: I MSE-HKM, INC. I ~~~:.: RileyPass 

. . Project No: 18A149.103 Figure 10 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

.£ .£ .£ .£ 
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U> M N ~ ~ S ~ 
100 --- . 

l~, 
: ,~ 

OO~~-+~-+H+++~~~~~MH~~--r---~rrB~~~~~~4-~-4--~+H~~~~--~ 
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:\ 
80 1--t---t---t--:--+++.+-t-+--t7-r--:---f.--~t-t-----t.--t---t--+----H7t-t-t-t--c~~I\--:-'t++.+-t-t-t-t--t----t+++--!r--+-t--t---t------t 

70r+-r-+~-+H+++~+7~-7~~~~--~--~rrr+-r~~.,\~, H*++~+-~--~HH~~--r-~ 

0:: 
W 60~~-+~-+~++~+7~~~~~~--~--~~~~~~-+~++4-+-~--1+HH~~--r-~ 
Z 
u::: 
~ 50r+-r-+~~K.+++~~~-7~HH~r4--r---H+rrr+-r~~-+~++~+-~--~~~r4--r-----t 
W 
o 
0:: 
W 40r+-r-+~~K.+++~~~~~HH~r4--r---H+rrr+-r~~-+~++~+-~--~~4-r4--r-----t 
0... 

% COBBLES I 
o I 

SIEVE PERCENT 

SIZE FINER 

#4 100 
#10 100 
#20 98 
#40 90 
#80 77 

#100 73 
#200 59 

... (no specification provided) 

Sample No.: 15677 
Location: RP-SE-SP6 

10 

% GRAVEL I 
0 I 

SPEC: PASS? 

PERCENT (X=NO) 

1 0.1 0.01 
GRAIN SIZE - mm 

% SAND I % SILT 

41 I 59 

Soil Descril;!tion 

Atterberg Limits 
PL= Nff LL= Nff PI= Nff 

Coefficients 
085= 0.287 060= 0.0790 050= 
030= 015= 010= 
Cu= Cc= 

Class ification 
USCS= Nff AASHTO= Nrr 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

0.001 

%.CLAY 

Source of Sample: Site Samples Date: 9-20-99 
Elev.JDepth: 

I 
MSE-HKM, INC. I ~~~::t: RileyPass 

. . Project No: 18A149.103 Figure 11 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

.£ .£ 
.£ .£ 

.£ .£ ;!; S CD .... N ~ 

0:: 
W 60~-+~-7--H+.+++4~~~~+.H+++'-~--~~+8++~~~~~+H444-~--+---4+HH~+-~+-~ 
Z 
U. 

~ 50~-+~~--H+.+++4~~~~+.H++~~--~--+8++~~~~~+H444-~--+---4+HH~+-~+-~ 
W 
o 
0:: 
W 40~-+~-7--H+.+++4~~~~+.H++~~--~--+8++~~~r-~+H444-~--+---4+HH~+-~+-~ 
n... 

% COBBLES I 

SIEVE 

SIZE 
#4 

#10 
#20 
#40 
#80 

#100 
#200 

o I 

PERCENT 
FINER 

100 
99 
96 
92 
87 
85 
79 

Yi (no specification provided) 

Sample No.: 15678 
Location: RP-SE-SP7 

% GRAVEL 

o 

SPEC: 
PERCENT 

I 
I 

PASS? 
(X=NO) 

% SAND I % SILT 
2f I 

Soil Description 

Atterberg Limits 
PL= Nff LL= Nff 

Coefficients 
085= 0.150 060= 
030= 015= 
eu= Cc= 

Classification 
uses= Nff AASHTO= 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

% CLAY 

79 

PI= Nff 

050= 
010= 

Nff 

Source of Sample: . Site Samples Date: 9-20-99 
Elev.lDepth: 

>'1 MSE-HKM, INC. 1 ~~~::t: llileyPass 

. . Project No: 18A149.103 Figure 12 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 

% COBBLES 1 
0 1 

SIEVE PERCENT 

SIZE FINER 

#4 100 
#10 100 
#20 100 
#40 98 
#80 93 

#100 91 
#200 84 

... (no specification provided) 

Sample No.: 15679 
Location: RP-SE-SP8 

.£ 
.£ .£ .£ 

~ ~ ~ ~ 

10 

% GRAVEL I 
0 I 

SPEC: PASS? 

PERCENT (X=NO) 

000 

~ ~ >!; ~ ~ <t ~ 

1 0.1 0.01 
GRAIN SIZE - mm 

% SAND % SILT 

16 84 

Soil Descri~tion 

Atterberg Limits 
PL= Nff LL= Nff PI= Nff 

Coefficients 
085= 0.0832 060= 050= 
030= 015= 010= 
Cu= Cc= 

Classification 
USCS= Nff AASHTO= Nff 

Remarks 
Sampled by: Client 
Date Received: 9-13-99 
Date Tested: 9-16-99 

0.001 

% CLAY 

Source of Sample: Site Samples Date: 9-20-99 
Elev.lDepth: 

I MSE-HKM, INC. I 
Client: 

Project: Riley Pass 

Project No: l8A149.103 
'-

Figure 13 



2000 

SOIL AND SEDIMENT SAMPLES 

P ARTICLE SIZE DISTRIBUTION 



CLIENT: PIONEER TECHNICAL SERVICES 
PROJECT: RILEY PASS 
DATE RECEIVED: 08/07/00 

BIF: 007503 

MSE/HKM LAB No FIELD ID 

0008070006 RP-SS-K1 
0008070007 RP-SS-K2 
0008070008 RP-SE-K3 
0008070009 RP-SE-J1 
0008070010 RP-SE-J2 
0008070011 RP-SS-J2 
0008070012 RP-SS-J1 
0008070013 RP-SE-J3 
0008070014 RP-SE-X3 
0008070015 RP-SE-L2 
0008070016 RP-SS-X3 
0008070017 RP-SS-L 1 
0008070018 RP-SE-L 1 
0008070019 RP-SS-X2 
0008070020 RP-SE-X2 
0008070021 RP-SS-XD 
0008070022 RP-SE-XD 
0008070023 RP-SE-K1 

0008070024 RP-SE-K2 

m,.. 
Revi'e.:v 

DATE 
SAMPLED 

08/02/2000 
08/02/2000 
08/02/2000 
08/02/2000 
08/02/2000 
08/02/2000 
08/02/2000 
08/02/2000 
08/02/2000 
08/02/2000 
08/02/2000 
08/02/2000 
08/02/2000 
08/03/2000 
08/03/2000 
08103/2000 
08/03/2000 
08/02/2000 

08/02/2000 

Sand 
(%) 

45.0 
48.8 
90.0 
41.3 
85.0 
82.5 
76.3 
76.9 
81.9 
55.0 
65.0 
48.8 
61.3 
77.5 
76.3 
67.5 
85.0 
76.3 

81.3 

HKM Laboratory 
Page 1 09/22/2000 

Slit Clay Texture 
(%) (%) 

21.9 33.1 Sandy Clay Loam/Clay Loam 
21.3 30.0 Sandy Clay Loam 
5.0 5.0 Sand 

32.5 26.3 Loam 
8.8 6.3 Loamy Sand 
8.8 8.8 Loamy Sand 

16.3 7.5 Sandy Loam 
14.4 8.8 . Sandy Loam 
13.8 4.4 Loamy Sand 
15.0 30.0 Sandy Clay Loam 
28.8 6.3 Sandy Loam 
21.3 30.0 Sandy Clay Loam 
21.3 17.5 Sandy Loam 
17.5 5.0 Sandy Loam 
16.3 7.5 Sandy Loam 
25.0 7.5 Sandy Loam 
8.8 6.3 Loamy Sand 

12.5 11.3 Sandy Loam 

11.3 7.5 Loamy Sand 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
E 

E .E .E 
E E E ~ E 
<D <"> N ~ ~ S ~ 

100 

90 

80 
: ~ 

70 
. ~. I 

1-+~-+~~+'+~+'-~+'-~~~~-r-+---H~~~~--~~+H~-r+-~--~~~-+-4--~ 

'~ti~ • 
60 

SO 

40 

30 

20 

10 

0 
500 100 1 10 

LniuiL 
%+3" I % GRAVEL 

I CRS. I FINE 

0.0 I 0.0 I 0.0 

SIEVE PERCENT SPEC.'" 

SIZE FINER PERCENT 

#4 100.0 
#10 / 86.3--,-
#20 83.7 
#40 69.9 
#80 63.5 

#100 61.7 
#200 53.2 

* (no specification provid\!d) 

i' 1 
I : 

I 

0.1 0.01 0.001 
I 

1 ~4.rJrf 
GRAIN SIZE - mm 

II 
I CRS. 

I 13.7 I 

PASS? 

(X=NO) 

% SAND I % FINES 
MEDIUM FINE I SILT I 

16.4 16.7 I 2D I 

Soil Description 

USCS CLASSIFICATION= * Sandy silt (ML) 

* Atterberg Limits not tested (NT) 

PL= NT 

USCS= :tvll. 

Atterberg Limits 
LL= NT 

Coefficients 
060= 0.129 
015= 
Cc= 
Classification 

PI= NT 

AASHTO= A-4(O) 

Remarks 

CLAY 

32.0 

TEST METHOD= ASTM D 422 SAMP.BY IPTS/08-02-00 
TESTED BY: JMJ/HKM!11-08-00 THRU 11-13-00 
F.M.=0.38 

Sample No.: LAB ID:000807Q006Source of Sample: Date: 08-02-00 
Elev.lDepth: Location: FIELD ID: RP-SS-K 1 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A 149.lO3 

1(" :. 



PARTICLE SIZE DISTRIBUTI·ON TEST REPORT 

i I 
10 1 0.1 

GRAIN SIZE - mm 
% GRAVEL % SAND 

I i 'r~ 
I 
I 

I 

I 

i 
i 

I i I 
0.01 

% FINES 

0.001 

%+3" 
CRS. I FINE CRS. MEDIUM I FINE SILT CLAY 

000 000 I 000 1006 2003 I 9.3 2400 3508 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 
#80 

#100 
#200 

PERCENT SPEC: PASS? 

FINER PERCENT (X=NO) 

10000 
89.4 
8402 
6901 
64.4 
6306 
5908 

* (no specification pro\·idcd) 

Soil Description 

USCS CLASSIFICATION= * Sandy silt (ML) 

* Attcrbcrg Limits not tested (NT) 

Atterberg Limits 
PL= NT LL= NT PI= NT 

Coefficients 
085= 00896 060= 000771 050= 000255 
030= 000024 °15= °10= 
Cu= Cc= 

Class ification 
USCS= ML AASHTO= A-4(0) 

Remarks 
TEST METHOD= ASTM D 422 SAMPoBY IPTS/08-02-00 
TESTED BY: JMJ/HKMl11-08-00THRU 11-13-00 
FoMo=0036 

Sample No.: LAB ID:000807Q007 Source of Sample: Date: 08-02-00 
Elev./Depth: Location: FIELD ID: RP-SS-K2 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A1490103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 

%+3" 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 
#80 

#100 
#200 

0.0 

c .S 
w n 

100 

PERCENT 

FINER 

100,0 
99.1 

.85.5 
50.5 
25.3 
20.1 
14.4 

.~ 
.£ 

.~ 

= 
.S 

.S .S 
~ S ~ N ~ 

10 

. % GRAVEL 

CRS. I FINE 

0.0 I 0.0 

SPEC: 

PERCENT 

* (no specification provided) 

0 0 0 0 
0 0 0 

~ 
0 0 .. N n ~ .. .. N 

,ot .. .. .. .. 

T'\ I : I I 
I 

CRS. 

0.9 

PASS? 

(X=NO) 

; I I ! 
11 

I 
i I 

: . i I 
:1' 

I 
1\ 1 

I 

I i: 1 i :, I 
I 

i I i 
I 
I 
I i I 

N I 
I I 
i 

I 
I; 

i 
I 

i I 
I 

i 
: 

: I 
i : U 
I 

: II 
i - i I 
! 

I i: 

1 0.1 0.01 0.001 
GRAIN SIZE - mm 

% SAND % FINES 
MEDIUM FINE SILT 

48.6 36.1 7.8 

Soil Description 

USCS CLASSIFICATION= * Silt\, sand 

* Atterberg Limits not tested (NT) 

PL= NT 

085= 0.839 
030= 0.215 
Cu= 17.67 

Atterberg Limits 
LL= NT 

Coefficients 
060= 0.515 
015= 0.100 
Cc= 3.07 

Classification 

CLAY 

6.6 

PI= NT 

D50= 0.420 
D10= 0.0292 

uses= SM AASHTO= A-1-b 

Remarks 
TEST METHOD= ASTM D 422 SAMP.BYIPTS/08-02-00 
TESTED BY: JMJ/HKMl11-08-00 THRU 11-13-00 
F.M.=0.80 

Sample No.: LAB ID:000807Q008Source of Sample: Date: 08-02-00 
Elev.lDepth: Location: FIELD ID: RP-SE-K3 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.E 

E E E 
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100 
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80 

70 
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50 
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20 

10 

0 
500 100 10 

I % GRAVEL 
%+3" 

I CRS. I FINE 

0.0 I 0.0 I 0.0 

SIEVE PERCENT SPEC: 

SIZE FINER PERCENT 

#4 100.0 
#10 100.0 
#20 98.8 
#40 95.4 
#80 86.8 

#100 81.7 
#200 67.1 

* (no sr~cilicatinn rrovid~d) 

it,._-~ 

1 

i\ 

: I , . 
. i 
i 

1 j 
'I 

II ! I 

! ! 

II 
I 

I 
I 
I 
I 

" r\ i I 

~ ~ il 

0.1 

II I ~~ Ii I 
ii' I I '-f.-.. I Ii: 

II 
, , 

! : 
I I 

! ~ 

0.01 

I I 
I I 
! 
! 
I i 

0.001 
GRAIN SIZE - mm 

I 
I CRS. 

I 0.0 I 

PASS? 

(X=NO) 

% SAND % FINES 
MEDIUM FINE SILT CLAY 

4.6 28.3 r 37.1 30.0 

Soil Description 

USCS CLASSIFICATION= * Sandy silt (1v1L) 

* Atterberg Limits not tested (NT) 

PL= NT 
Atterberq Limits 

LL= NT 

Coefficients 
D60= 0.0409 
D15= 
Cc= 
C las s ification 

PI= NT 

050= 0.0227 
010= 

USCS= Ml. AASHTO= A-4(0) 

Remarks 
TEST METHOD= ASTM D 422 SAMP.BYIPTS/08-02-00 
TESTED BY' J1v1.TII-fKMJ 11-08-00 THR U 11-13-00 
F.M.=0.18 

Sample No.: LAB ID:000807Q009Source of Sample: Date: 08-02-00 
Elev.lDepth: Location: FIELD 10: RP-SE-Jl 

HKM ENGINEERING, INC. 
Client: PIONEER TECI-r,nCAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.S 

E ~ .£ 
<'l N 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 

.~ E 
E 

.£ 
?i S ~ ~ 

10 

% GRAVEL 

. i" . 
: 1\: 
: ~ 

~ l ~ 

~, ~ 
'-.(: : 

1 0.1 
GRAIN SIZE - mm 

% SAND 

I 
I 
I 

0.01 0.001 

% FINES 
% + 3" 

CRS. I FINE CRS. MEDIUM FINE SILT CLAY 

0.0 0.0 I 0.0 8.1 19.8 53.1 1l.6 7.4 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 
#80 

#100 
#200 

PERCENT SPEC: PASS? 

FINER PERCENT (X=NO) 

100.0 
91.9 
82.3 
72.1 
42.4 
34.7 
19.0 

* (no specification provided) 

Soil Desc·ription 

USCS CLASSIFICATION= * Silty sand (SM) 

* Atterberg Limits not tested (NT) 

Atterberg Limits 
PL= NT LL= NT PI= NT 

Coefficients 
085= 1.08 060= 0.281 D50= 0.216 
030= 0.131 015= 0.0524 D10= 0.0167 
Cu= 16.79 Cc= 3.65 

Classification 
USCS= SM AASHTO= A-2-4(0) 

Remarks 
TEST METHOD= ASTM D 422 SAMP.BY fPTS/08-02-00 
TESTED BY: JMJIHKM/I1-08-00 THRU 11-13-00 
F.M.=0.65 

Sample No.: LAB ID:000807QO 1 OSource of Sample: Date: 08-02-00 
Elev./Depth: Location: FIELD ID: RP-SE-J2 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A 149.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
£ c ~ .£ 

£ £ £ ~ ~ ~ s ~ <D <"I N 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 10 

%+3" I % GRAVEL 

I CRS. I FINE 

0.0 I 0.0 I 0.0 

SIEVE PERCENT SPEC.1\: 

SIZE FINER PERCENT 

#4 100.0 
#10 90.6 
#20 83.4 
#40 71.9 
#80 4S.0 

#100 36.3 
#200 22.7 

11: (no specification provided) 

. ~ 

I:.' , i 

1\1 

I-

1 0.1 0.01 0.001 
GRAIN SIZE - mm 

I 
I CRS. 

I 9.4 I 

PASS? 

(X=NO) 

% SAND % FINES 
MEDIUM FINE SILT 

18.7 49.2 11.5 

Soil Description 

USCS CLASSIFICATION= * Silty sand 

* Atterberg Limits not tested (NT) 

Atterberg Limits 
PL= NT LL= NT PI= NT 

Coefficients 

CLAY 

11.2 

085= 0.970 
030= 0.131 
Cu= 59.72 

060= 0.232 050= 0.186 
015= 0.0183 010= 0.0039 
Cc= 19.0S 

C las s ification 
USCS= SM AASHTO= A-2-4(0) 

Remarks 
TEST N1ETHOD= ASTM D 422 SAMP.BYIPTS/OS-02-00 
TESTED BY: .TMJIHKM/II-0S-00 THRU 11-13-00 
F.M.=0.64 

Sample No.: LAB ID:000S07QO 11 Source of Sample: Date: 08-02-00 
Elev.lDepth: Location: FIELD ID: RP-SS-J2 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

100 

90 
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70 

60 

SO 

40 

30 

20 

10 

0 
500 

%+3" 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 
#80 

#100 
#200 

0.0 

.S .~ 
lO M 

100 

PERCENT 

FINER 

100.0 
95.5 
88.3 
76.4 
48.3 
45.9 
41.8 

c 

.S ~ 
.~ .£ .~ 

.£ ?; S ~ N ~ 

,: 

i' 
Ii 
I: ,. 

10 

% GRAVEL 

CRS. 1 FINE 

0.0 I 0.0 

SPEC: 

PERCENT 

* (no specification provided) 

CRS. 

4.5 

PASS? 

(X=NO) 

g 0 ~ .. .. .. 

1 0.1 0.01 0.001 
GRAIN SIZE - mm 

% SAND % FINES 
MEDIUM FINE SILT 

19.1 34.6 33.5 

Soil Description 

USCS CLASSIFICATION= * Silty sand 

* Attcrberg Limits not tested (NT) 

PL= NT 

D85= 0.644 
D30= 0.0462 
Cu= 41.28 

Atterberg Limits 
LL= NT 

Coefficients 
060= 0.267 
015= 0.0136 
Cc= 1.24 

Classification 

CLAY 

8.3 

PI= NT 

050= 0.195 
010= 0.0065 

USCS= SM AASHTO= A-4(0) 

Remarks 
TEST METHOD= ASTM D 422 SAMP.BYIPTS/08-02-00 
TESTED BY: JMJIHKMl11-08-00 THRU 11-13-00 
F.M.=0.54 

Sample No.: LAB ID:000807Q012Source of Sample: Date: 08-02-00 
Elev./Depth: Location: FIELD ID: RP-SS-Jl 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.£ 

.£ .£ .£ .s .£ .£ ~ .£ 
~ S ::;; to <'l N ~ 

100 
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70 

60 

50 

40 

30 

20 

10 

0 
500 100 10 

% + 3" l % GRAVEL 

j 
CRS. 

·1 
FINE 

0.0 0.0 0.0 

SIEVE PERCENT SPEC.
it 

SIZE FINER PERCENT 

#4 100.0 
#10 90.9 
#20 86.4 
#40 80.0 
#80 55.6 

#100 48.5 
#200 25.0 

* (no specification provided) 

i I 
~ I 

1 

:1 
1 =I 
il 
I·, 

II 

~ ! 
: 1 
• 1 

0.1 0.01 0.001 
GRAIN SIZE - mm 

I 
I CRS. 

I 9.1 I 
PASS? 

(X=NO) 

% SAND % FINES 
MEDIUM FINE I ·SILT 

10.9 55.0 16.7 

Soil Description 

USCS CLASSIFICA TION= * Silty sand 

* Atterberg Limits not tested (NT) 

PL= NT 

085= 0.663 
030= 0.0899 
Cu= 20.93 

Atterberg Limits 
LL= NT 

Coefficients 
060= 0.203 
015= 0.0357 
Cc= 4.11 

Classification 

CLAY 

8.3 

PI= NT 

050= 0.156 
010= 0.0097 

USCS= SM AASHTO= A-2-4(0) 

Remarks 
TEST METHOD= ASTM D 422 SAMP.BYIPTS/08-02-00 
TESTED BY: .TMJ/HKMIlI-08-00 THRU 11-13-00 
F.M.=O.51 

Sample No.: LAB ID:000807Q013Source of Sample: Date: 08-02-00 
Elev.lDepth: Location: FIELD ID: RP-SE-J3 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18AI49.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
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.S .~ .~ .s E .~ ~ .~ 
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0 
500 100 10 

%+ 3" 
% GRAVEL 

CRS. I FINE 

0.0 0.0 1 0.0 

SIEVE PERCENT SPEC: 

SIZE FINER PERCENT 

#4 100.0 
#10 95.7 
#20 81.8 
#40 72.3 
#80 58.7 

#100 55.7 
#200 44.9 

* (no speciiicalion provided) 

CRS. 

4.3 

PASS? 

(X=NO) 

o .. 

1 

: I I : i 
I 

! , 
I 

~ I 
: i 

I 
i 
I 

000 
o 0 

N .. .. .. 

~I 
! 
! , 

.1 

.j 
0.1 

~ 

1\", 

0.01 0.001 
GRAIN SIZE - mm 

% SAND % FINES 
MEDIUM FINE SILT 

23.4 27.4 30.9 

Soil Description 

USCS CLASSIFICATION= * Silty sand 

* Atlerberg Limits not tested (NT) 

PL= NT 

D85= 1.03 
030= 0.0286 
Cu= 112.1S 

Atterberg Limits 
LL= NT 

Coefficients 
060= 0.195 
015= 0.0082 
Cc= 2.42 

Classification 

CLAY 

14.0 

PI= NT 

D50= 0.105 
010= 0.0017 

USCS= SM AASHTO= A-4(0) 

Remarks 
TEST METI-IOD= ASTM D 422 SAMP.BYIPTS/OS-02-00 
TESTED BY: JMJ/HKMIlI-0S-00 THRU 11-13-00 
F.M.=0.44 

Sample No.: LAB ID:000807Q014Source of Sample: Date: OS-03-00 
Elev.lDepth: Location: FIELD ID: RP-SE-X3 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: ISA149.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
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%+3" 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 
#SO 

#100 
#200 

0.0 

.S .~ 

'" "" 

I 

100 

PERCENT 

FINER 

100.0 
90.1 
88.7 
86.1 
67.0 
60.1 
46.1 

.E 
.S .~ .~ 

.5 ~ .5 
~ S ~ N ~ 

10 

% GRAVEL 

CRS. I FINE 

0.0 I 0.0 

SPEC.* 

PERCENT 

* (110 specification provitkd) 

I 111\ 1\. \ I, i,'.'1 
: I: 1:\ : i 

I 
I 
I 

I 
I 
I 
i 

CRS. 

9.9 

PASS? 

(X=NO) 

; ! 

i
l 

: ~ ~ : I : I ::~ I: i 
i I : ~~ ! ;: 

! , 

iii ~~I 
,I ., 
II :: 

i I i' 
I 

I 

U I i I 
I : i I 

1 0.1 0.01 
GRAIN SIZE - mm 

% SAND % FINES 
MEDIUM FINE SILT 

4.0 40.0 16.1 

Soil Description 

USCS CLASSIFICATION= * Silty sand 

* Atlcrbcrg Limits not tcstcd (NT) 

J 
1 

PL= NT 
Atterberg Limits 

LL= NT PI= Nt 

D85= 0.384 
D30= 0.0050 
Cu= 

USCS= SM 

Coefficients 
D60= 0.150 
D15= 
Cc= 

Classification 
AASHTO= A-4(O) 

Remarks 

0.001 

CLAY 

30.0 

TEST METHOD= ASTM D 422 SM1P.BY IPTS/08-02-00 
TESTED BY: .TMJ/HKMf11-08-00 THRU 11-]3-00 
F.M.=0.40 

Sample No.: LAB ID:000807Q015Source of Sample: Date: 08-02-00 
ElevJDepth: Location: FIELD ID: RP-SE-L2 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS F\~CE:IVEb 

NO V-l 7 2000 Project No: 18A149.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 

% + 3" 

0.0 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 
#80 

#100 
#200 

.£ .£ 
I.D M 

100 

PERCENT 

FINER 

100.0 
77.9 
72.5 
68.4 
62.8 
60.7 

·48.6 

.S 
.£ .£ 

~ 
.£ 

.£ .£ 
~ S ~ N ~ 

10 

% GRAVEL 

CRS. I FINE 

0.0 I 0.0 

SPEC: 

PERCENT 

* (no specification provided) 

~ , 
\ 

CRS. 

22.1 

PASS? 

(X=NO) 

'\ 
! ~ ~ ~ 

1 0.1 0.01 0.001 
GRAIN SIZE - mm 

% SAND % FINES 
MEDIUM FINE SILT CLAY 

9.5 19.8 34.4 

Soil Description 

USCS CLASSIFICATION= * Silty sand 

* Atterberg Limits not tested (NT) 

PL= NT 
Atterberg Limits 

LL= NT 

Coefficients 
060= 0.142 
015= 0.0059 
Cc= 2.76 

Classification 

14.2 

PI= NT 

050= 0.0803 
010= 0.0024 

uses= SM AASHTO= A-4(O) 

Remarks 
TEST METHOD= ASTM D 422 SAMP.BYIPTS/08-02-00 
TESTED BY: JMJ/HKMI11-08-00 THRU 11-13-00 
F.M.=0.39 

Sample No.: LAB ID:000807Q016Source of Sample: Date: 08-03-00 
Elev.lDepth: Location: FIELD ID: RP-SS-X3 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.s .s .s .s .s .s ~ .s .., N ~ ?i S ~ 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 10 

I % GRAVEL 
%+3" 

I CRS. 1 FINE 

0.0 J 0.0 [ 0.0 

SIEVE PERCENT SPEC.* 

SIZE FINER PERCENT 

#4 100.0 
#10 85.3 
#20 83.5 
#40 79.0 
#80 67.9 

#100 62.5 
#200 50.9 

* (no spc:cification provided) 

: : :ro.~ 'I' 'I 

' : '~~ 1 

1 0.1 0.01 0.001 
GRAIN SIZE - mm 

I 
I CRS. 

I 14.7 I 
PASS? 

(X=NO) 

% SAND % FINES 
MEDIUM FINE SILT CLAY 

6.3 28.1 21.6 

Soil Description 

USCS CLASSIFICATION= * Sandy silt 

* Attcrberg Limits not tested (NT) 

PL= NT 
Atterberg Limits 

LL= NT 

Coefficients 
060= 0.136 
015= 
Cc= 

Classification 

PI= NT 

uses= ML AASHTO= A-4(0) 

Remarks 

29.3 

TEST METHOD= ASTM D 422 SAMP.BYIPTS/08-02-00 
TESTED BY: JMJ/HKM!11-08-00 THRU 11-13-00 
F.M.=0.38 

Sample No.: LAB ID:000807Q017Source of Sample: Date: 08-02-00 
Elev.lDepth: Location: FIELD ID: RlJ-SS-L1 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.~ 

.£ .E 
.£ .E .~ ~ .£ 

.E 
<0 <"l N ~ ~ S ~ 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 10 

%+3" I % GRAVEL 

I CRS. I FINE 

0.0 I 0.0 I 0.0 

SIEVE PERCENT SPEC.* 

SIZE FINER PERCENT 

#4 100.0 
#10 99.4 
#20 97.7 
#40 86.5 
#80 64.8 

#100 59.3 
#200 45.1 

* (1l0 specification provided) 

it 

I 
I CRS. 

I 0.6 

PASS? 

(X=NO) 

o 
; r---

. 

N 

I : 

! ' I . 

I 
1 0.1 0.01 0.001 

GRAIN SIZE - mm 

I 

% SAND I % FINES 
MEDIUM FINE I SILT 

12.9 41.4 I 22.7 

Soil Description 

uses CLASSIFICATION= *Silty sand 

* Attcrbcrg. Limits not tested (NT) 

Atterberg Limits 
PL= NT LL= NT 

Coefficients 
085= 0.394 060= 0.154 
030= 0.0168 015= 
Cu= Cc= 

Classification 
USCS= SM AASHTO= 

Remarks 

CLAY 

22.4 

PI= }"TT 

050= 0.101 
010= 

A-4(0) 

TEST METI-IOD= ASTM 0 422 SAMP.BY fPTS/08-02-00 
TESTED BY: JMJIHKM/I1-08-00 THRU 11-13-00 
F.M.=0.41 

Sample No.: LAB ID:000807Q018Source of Sample: Date: 08-02-00 
Elev.lDepth: Location: FIELD ID: 1<P-SE-Ll 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 



0::: 
W 
Z 
LL 

r-
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0::: 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.E 

.E .~ .E 
.E .E ~ .E 

~ S !12 
M N ~ M 

100 

90 
: T~ 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 

% + 3" 

0.0 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 
#80 

#100 
#200 

100 

PERCENT 

FINER 

100.0 
89.1 
80.2 
65.8 
47.5 
42.3 
31.1 

10 

% GRAVEL 

CRS. I FINE CRS. 

0.01 0.0 . 10.9 

SPEC.* PASS? 

PERCENT (X=NO) 

* (no specification provided) 

: ~) 
. I ~ 

J\ 

:\ 
: : ~ ~ 
: : -: r\ 

.f-

1 0.1 0.01 0.001 
GRAIN SIZE - mm 

% SAND % FINES 
MEDIUM FINE SILT 

23.3 34.7 24.6 

Soil Description 

USCS CLASSIFICATION= *Silty sand 

* Atterbcrg Limits not tested (NT) 

Atterberg Limits 
PL= NT LL= NT 

Coefficients 
D85= 1.25 060= 0.315 
D30= 0.0698 015= 0.0230 
Cu= 34.69 Cc= 1.70 

Classification 
USCS= SM AASHTO= 

Remarks 

CLAY 

6.5 

PI= NT 

050= 0.198 
010= 0.0091 

A-2-4(0) 

TEST METHOD= ASTM D 422 SAMP.BY IPTS/08-02-00 
TESTED BY: .TMJIHKM/11-08-00 THRU 11-13-00 
F.M.=0.58 

Sample No.: LAB TD:000807QO 19Source of Sample: Date: 08-03-00 
Elev./Depth: Location: FIELD TD: RP-SS-X2 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 



0::: 
w 
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u:: 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.£ 

£ .E .5 
£ £ £ ~ .5 
CD ..., N ~ ~ S ~ 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 10 

%+3" I % GRAVEL 

I CRS. I FINE 

0.0 I 0.0 I 0.0 

SIEVE PERCENT SPEC.'" 

SIZE FINER PERCENT 

#4 100.0 
#10 96.6 
#20 93.7 
#40 89.2 
#80 74.8 

#100 70.4 
#200 57.6 

'" (no spccilication provided) 

N, 

II 
1 0.1 

. \ . 
~-:. 

-~ 

0.01 0.001 
GRAIN SIZE - mm 

I 
I CRS. 

I 3.4 I 

PASS? 

(X=NO) 

% SAND I % FINES 
MEDIUM FINE I SILT 1 

7.4 31.6 37.6 I 

Soil Description 

USCS CLASSIFICATION= *Sandy silt 

I« Atlerberg Limits not tested (NT) 

PL= NT 

085= 0.305 
030= 0.0083 
Cu= 

USCS= ML 

Atterberq Limits 
LL= NT 

Coefficients 
D60= 0.0895 
015= 0.0018 
Cc= 
Classification 

PI= }'TT 

AASHTO= A-4(Oi 

Remarks 

CLAY 

20.0 

TEST METHOD= ASTh1 0422 SAlv1P.BYIPTS!08-02-00 
TESTED BY: JMJII--IIO.1I11-08-00 THRU 11-13-Ci!) 
F.M.=O.30 

Sample No.: LAB ID:000807Q020Source of Sample: Date: 08-03-00 
ElevJDepth: Location: FIELD 10: RP-SE-X2 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 



0:: 
W 
Z 
LL 
I-
Z 
W 
0 
0:: 
W 
0.. 

PARTICLE SIZE DISTRIBUTION TEST REPORT 
.£ 

.E .E .E 
E. .5 E. ~ .E 
w <"l N ~ ?i S ~ 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

: I. 
: I: 

500 100 10 

% +3" I % GRAVEL 

I CRS. I FINE 

0.0 1 0.0 I 0.0 

SIEVE PERCENT SPEC: 

SIZE FINER PERCENT 

#4 100.0 
#10 86.2 
#20 76.6 
#40 71.0 
#80 62.1 

#100 58.3 
#200 47.2 

* (no specification providc:d) 

N 

1 0.1 0.01 0.001 
GRAIN SIZE - mm 

I 
I CRS. 

I 13.8 I 
PASS? 

(X=NO) 

% SAND I % FINES 
MEDIUM FINE I SILT 

15.2 23.8 1 34.2 

Soil Description 

USCS CLASSIFICATION= *Silty sand 

* Attcrberg Limits not tested (NT) 

PL= NT 
Atterberq Limits 

LL= NT 

Coefficients 
060= 0.163 
015= 0.0070 
Cc= 2.37 

Classification 

CLAY 

13.0 

PI= NT 

050= 0.0895 
010= 0.0027 

USCS= SM AASHTO= A-4(0) 

Remarks 
TEST METHOD= ASTM D 422 SAMP.BY IPTS/08-02-00 
TESTED I3Y: JM.lIHKM/I1-08-00 THRU 11-13-00 
F.M.=0.42 

Sample No.: LAB ID:000807Q021 Source of Sample: Date: 08-03-00 
Elev.lDepth: Location: FIELD ID: RP-SS-X4 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

%+3" I % GRAVEL I 
I CRS. J FINE I CRS. 

0.0 I 0.0 I 0.0 I 47.4 I 
SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

#4 100.0 
#10 52.6 
#20 34.4 
#40 23.3 
#80 17.0 

#100 15.9 
#200 12.5 

* (no specification provided) 

% SAND I % FINES 
MEDIUM FINE· I SILT 

29.3 10.8 I 7.0 

Soil Description 

USCS CLASSIFICATION= *Silty sand 

* Atterberg Limits not tested (NT) 

Atterberg Limits 
PL= NT LL= NT PI= NT 

Coefficients 

cLAy 
5.5 

085= 3.74 
030= 0.654 
Cu= 52.06 

D60= 2.38 050= 1.86 
015= 0.127 010= 0.0458 
Cc= 3.91 

Classification 
USCS= SM AASHTO= A-l-b 

Remarks 
TEST METHOD= ASTM D 422 SAMP.BYIPTS/08-02-00 
TESTED BY: JMJ/HKMlI1-08-00 THRU 11-13-00 
F.M.=0.84 

Sample No.: LAB ID:000807Q022 Source of Sample: Date: 08-03-00 
Elev./Oepth: Location: FIELD ID: RP-SE-X4 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.S 

.~ .E .E 0 
o 000 0 "" .~ .E .S ~ .E 

~ S ~ <0 M N ~ ~~~~-nT.rrr"-~~~nTrrl~H-.-~~---.n~.T~~:~~~~~~~'-'---~~~~~---, 

I~ 
100 

~ ~ ~ ~ ~ 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 

%+3" 

0.0 

SIEVE 
SIZE 

#4 
#10 
#20 
#40 
#SO 

#100 
#200 

100 

PERCENT 
FINER 
100.0 
52.6 
40.2 
26.5 
19.5 
17.7 
13.3 

10 

% GRAVEL 

CRS. J FINE 

0.0 1 0.0 

SPEC: 
PERCENT 

* (no sp0cification provided) 

\ 

. 'i~ 

1 0.1 

I 

I i 

! 

I 
I 
I 

0.01 

I 
i 
I 

0.001 
GRAIN SIZE - mm 

CRS. 

47.4 

PASS? 
(X=NO) 

% SAND % FINES 

MEDIUM FINE SILT 

26.1 13.2 7.1 

Soil Description 

USCS CLASSIFICATION= *Silty sand 

* Attcrberg Limits not tested (ND 

PL= NT 
Atterberg Limits 

LL= NT 

Coefficients 
060= 2.42 
015= 0.105 
Cc= 3.20 

Classification 

PI= NT 

uses= SM AASHTO= A-l-b 

Remarks 

CLAY 

6.2 

TEST METHOD= ASTM D 422 SAMP.BY IPTS/08-02-00 
TESTED BY: JMJ/HKMl11-0S-00 THRU 11-13-00 
F.M.=0.S2 

Sample No.: LAB #:000S07Q022DSource of Sample: Date: OS-03-00 
Elev.lDepth: Location: FIELD ID: RP-SE-X4D 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 1SA149.103 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 

%+3" 

0.0 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 
#80 

#100 
#200 

E 
<") 

100 

PERCENT 

FINER 

100.0 
94.0 

.81.3 
66.7 
44.3 
40.9 
28.6 

.s 
.£ E E 

E ~ .5 
~ S ~ N ~ 

10 

% GRAVEL 

CRS. I FINE 

0.0 I 0.0 

SPEC: 

PERCENT 

* (no specification provided) 

I \ II 

: I 

CRS. 

6.0 

PASS? 

(X=NO) 

: , : 
:~ 

i: 

1 0.1 0.01 0.001 
GRAIN SIZE - mm 

% SAND % FINES 
MEDIUM FINE SILT 

27.3 38.1 16.1 

Soil Description 

uses CLASSIFICATION= *Si1ty sand 

* Atterberg Limits not tested (NT) 

PL= NT 

085= 1.05 
030= 0.081l 
cu= 111.74 

Atterberg Limits 
LL= NT 

Coefficients 
060= 0.331 
015= 0.0115 
Cc= 6.70 

Classification 

CLAY 

12.5 

PI= NT 

050= 0.230 
010= 0.0030 

USCS= SM AASHTO= A-2-4(0) 

Remarks 
TEST METHOD= ASTM D 422 SAlv1P.BY IPTS/08-02-00 
TESTED BY: JMJ/HKMl11-08-00 THRU 11-13-00 
F.M.=0.59 

Sample No.: LAB ID:000807Q023 Source of Sample: Date: 08-02-00 
Elev.lDepth: Location: FIELD ID:RP-SE-K1 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 



0::: 
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PARTICLE SIZE DISTRIBUTION TEST REPORT 
.s .s .s .s .5 .£ ~ 

.s .s 
~ ~ ~ to M N ~ 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 10 

I % GRAVEL 
% + 3" I CRS. FINE 

0.0 I 0.0 0.0 

SIEVE PERCENT SPEC.'" 

SIZE FINER PERCENT 

#4 100.0 
#10 99.1 
#20 96.2 
#40 88.8 
#80 43.6 

#100 33.3 
#200 20.6 

* (no sp~cificntion provid~d) 

it 

I 
I CRS. 

I 0.9 

PASS? 

(X=NO) 

1\ 

I 
I-

1 0.1 0.01 0.001 
GRAIN SIZE - mm 

I 

% SAND % FINES 
MEDIUM FINE SILT CLAY 

10.3 68.2 14.8 ~ ~ 5.8 

Soil Description 

USCS CLASSIFICATION= *Silt" sand 

'* Attcrberg Limits not tested (NT) 

PL= NT 

085= 0.380 
030= 0.139 
Cu= 10.20 

USCS= SM 

Atterberg Limits 
LL= NT 

Coefficients 
060= 0.235 
015= 0.0478 
Cc= 3.56 

Classification 

D50= 0.200 
D10= 0.0230 

AASHTO= A-2-4(0) 

Remarks 
TEST METI-IOD= ASTM D 422 SAMP.BY/PTS/08-02-00 
TESTED BY: JMJ/HKMIl 1-08-00 THRU 11-13-00 
f.M.=0.67 

Sample No.: LAB ID:000807Q024Source of Sample: Date: 08-02-00 
Elev.lDepth: Location: FIELD ID: RP-SE-K2 

HKM ENGINEERING, INC. 
Client: PIONEER TECHNICAL SERVICES 

Project: RILEY PASS 

Project No: 18A149.103 



1999 

SOIL AND SEDIMENT SAMPLES 

GAMMA SPECS - REPORT 1 



CORE' 
LABORATORIES 

II Client .1 

Samples Shipped , 

Samples Hand Delivered 

cur blll # 
(p td6 ~y :SIlo; 

l. Chain-of-Custody present? 

2. Cilstody seal on shipping container? 

If yes, intact on shipping container? 

3. Custody seals on sample container? 

If yes, intact on sample containers? 

4. Samples chilled? 

Temperature of cooler: 4°C±2°C 

5. Samples received intact (good condition)? 

If volatiles required, no headspace? 

6. Correct containers used? 

7, Adequate sample volume provided? 

8. Samples preserved correctly? 

Circle bottle/preservative types checked. 

9. Samples received within holding time? 

10. Agreement between cac and sample lab leIs? 

11. Gamma Screen mRfHr @ surface within Bkg? 

Additional Comments: 

I 

Sample Receipt 
Checklist 

I Job Number I 

~ 

UPS Federal Express ~ther: A' b If c(~ 

Client Core Lab Courier Other 

Yes I No I Comments 

~ 

~ 

-

~ 

\,/"" RG&(()~~s+("'I/ 

./ 

v/ 

J 

~ ..--.. 
~ HNO) HCl H2S04 NaOH Other 

./" 

..../' 

~ C!-a(L~ 

-----------------------------------------------

Sample Container (SizelMaterial) Lj R-G'iDc 

Received and inspected by ____ lANP.....:....-____ D.aterrime ___ S2",-,/"--,_e_p_9...L1 __ lf_JO __ 

II 

I 



CORE LABORATORIES, INC. 

o Anaheim, CA 
1250 E. Gene Autry Way 
Anaheim. CA 92805 
(714) 937-1094 Fax (714) 937-1170 

o Houston, TX (Env) 
6310 Rothway Drive 
Houston. TX 77040 
(713) 690-4444 Fax (713) 690-5646 

o Aurora, CO 
10703 E. Bethany Drive 
Aurora. CO 80014 
(303) 751-1780 Fax (303) 751-1784 

o Houston, TX (Pet) 
6210 Mosley Road 
Houston. TX 77075 
(713) 943-9776 Fax (713) 943-3646 

o Carson, CA 
21730 S. Wilmington Ave. - Suite 201 
Carson. CA 90810-1640 
(310) 513-2031 Fax (310) 513-2035 

o Indianapolis, IN 
7726 Moiler Road 
Indianapolis. IN 46268 
(317) 875-5894 Fax (317) 872-6169 

o Casper, WY 
420 W. First Street 
Casper. WY 82601 
(307) 235-5741 Fax (307) 266-1676 

o Lake Charles, LA 
3645 Beglis Parkway 
Sulphur. LA 70663 
(318) 583-4926 Fax (316) 583-4929 

o Corpus Chrlsl/, TX 
1733 N. Padre Island Drive 
Corpus Christi. TX 78408 
(512) 289-2673 Fax (512) 289-2471 

o Valparaiso, IN 
2400 Cumberland Drive 
Valparaiso. IN 46383 
(219) 464-2389 Fax (219) 462-2953 

Page 1 
o Edison, NJ 

264 Raritan Center ParkUJa'y 
Edison. NJ 08837 / 
(732) 225-6700 F8l.:; -6n. 

Sample Receipt Acknowledgment 

R 
e 
p 
o 

T 
o 

Pioneer Technical Services 
63 1/2 West Broadway 
PO BOX 3445 

BUTTE, HT 59701 
Jodi Belanger-Woods 

Date 

n 

v 

o 

c 
e 

T 
o 

08/18/99 

Pioneer Technical Services 
63 1/2 West Broadway 
PO BOX 3445 

BUiTE, MT 59701 
Jodi Belanger-Woods 

Core Laboratories Customer 

Job Number 

995484 

Sample No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Project 10 

RILEY PASS - 3806 

RP-SE -13 
RP-SE-F2 
RP-SE-H2 
RP-SS-F 
RP-SS-G 
RP-SE-SP2 
RP-SE-SP8 
RP-SE-SP6 
RP-SE-Hl 
RP-SE-Fl 

Customer 10 

THIS IS NOT AN INVOICE 
Order subject to our sales agreement, if any. 

09/15/99 

Remarks 



..... .. 

CORE LABORATORIES-: 

., .. ".: 

JOB NuMBER: 995484 

Prepared For: 

Pioneer Technical Services 
63 1/2 West Broadway 

PO BOX 3445 
BUTTE, MT 59701 

Attention: Jddi Belanger-Woods 

Signature 

Name: Don W. Ukele 

Title: Project Manager 

Date: 09/15/99 

420 West First Street 
Casper, WY 82601 

PHONE: 307-235-5741 
FAX .. : 307-266-1676 



Job Number.: 995484 
Customer ... : Pioneer Technical Services 
Attn ....... : Jodi BeLanger-Woods 

Laboratory Customer 
Sample 10 Sample 10 

995484-1 RP-SE-I3 

995484-2 RP-SE-F2 

995484-3 RP-SE-H2 

995484-4 RP-SS-F 

995484-5 RP-SS-G 

995484-6 RP-SE-SP2 

995484-7 RP-SE-SP8 

995484-8 RP-SE-SP6 

995484-9 RP-SE-H1 

;484-10 RP-SE-F1 
-

CORE LABORATORIES 

SAM P LEN FOR MAT ION 
Date: 09/15/99 

Project Number ......... : 98000013 
Customer Project 10 .... : RILEY PASS - 3806 
Project Description .... : general radiochemistry 

Sample Date Time Date: 
Matrix S~mpLed Sampled Received 

SEDIMENT 08/11/1999 18:00 08/18/1999 

SEDIMENT 08/11/1999 16:50 08/18/~999 

SEDIMENT 08/11/1999 14:45 08/18;;999 

SoiL 08/11/1999 08:35 08/18/, 999 

Soi L 08/11/1999 10:45 08/18/~999 

-
SEDIMENT 08/12/1999 11 :00 08/18/:999 

SEDIMENT 08/12/1999 12:25 08/18/i999 

SEDIMENT 08/12/1999 14:00 08/18;;999 

SEDIMENT 08/11/1999 14:25 08/18/,:;99 

SEDIMENT 08/11/1999 16:25 08/18/":;99 

Page 1 

Time 
Receive::: 

11: 10 

11: 1C 

11: 1 Q 

11 : 1 C 

11: 1 C 

11: lC 

11: 10 

11: lC 

11: 1 C 

11: 1 C 

I 
! 



CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995484 Date: 09/15/99 

CUSTOMER: .p i oneer ·T echnica L Servl.ces PROJECT:RILEYPASS-3806 ATTN: Jodi Belanger-Woods 

Customer SampLe ID: RP-SE-I3 Laboratory Sample ID: 995484-1 
Date SampLed ...... : 08/11/1999 Date Received ....... : 08/18/1999 
Time SampLed ...... : 18:00 Time Received ....... : 11 : 10 
SampLe Matrix ..... : SEDIMENT 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORT I NG LI M IT UNITS DATE TECHI 

EPA 901.1 Radium-226, Activity, SoL id 2.8 pCi/g 09/10/99 mdg I 

EPA 901.1 Radium-226, Error +\ -, SoL id 0.6 pCi/g 09/10/99 mdg 

EPA 901.1 Uranium-235, Activity, SoL id <0.3 pCi/g 09/10/99 mdg 

- j 

I 
I 

_. 

! 

, 

I 

i 
I 
I 
I 
I 

J 
Page 2 



CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995484 Date: 09/15/99 

CUSTOMER: Pioneer Technical Services PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample ID: RP-SE-F2 Laboratory Sample ID: 995484-2 
Date Sampled ...... : 08/11/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 16:50 Time Received ....... : 11: 1 0 
Sample Matrix ..... : SEDIMENT 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 901. 1 Radium-226, Activity, Sol id 13.4 pCi/g 09/10/99 mdg 

EPA 901.1 Radium-226, Error +\-, Sol id 1.5 pCi/g 09/10/99 mdg 

EPA 901.1 Uranium-235, Activity, Sol id <1.3 pCi/g 09/10/99 mdg 

-

-

Page 3 

-00: analytical result!:>. oc :"".:;-S ::' ,:-:!eroretallons con!a -e::: , .. , IhlS rcport are t)il5Cd UPQ" mlarmallQn and mater,al supnl1f!o t;; !ne chent il')t wtlo5e E)(Clusl\€- :;' 



CORE LABORATORIES: 

L A B 0 R A T 0 R Y T E S T R E S U L T S ! 
: 

Job Number: 995484 Date: 09/15/99 

i 

CUStOMpR:> Piol1eer<Jeehn iea lSeryices PROJECT:<RILEY PASS - 3806 ATTN: Jodi Belanger-Woods I 
Customer Sample 10: RP-SE-H2 Laboratory Sample ID: 995484-3 
Date Sampled ..•... : 08/11/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 14:45 Time Received ....... : 11: 10 
Sample Matri x ..... : SEDIMENT 

.. 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TEe:, 

EPA 901.1 Radium-226, Activity, Sol id 5.9 pCi/g 09/10/99 mds 

EPA 901.1 Radium-226, Error +\-, Sol id 0.6 pCi/g 09/10/99 md~ 

EPA 901.1 Uranium-235, Activity, Sol id 1.6 pCi/g 09/10/99 mdS 

EPA 901.1 Uranium-235, Error +/-, Sol id 0.7 pCi/g 09/10/99 mdS 

-

: 

; 
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995484 Date: 09/15/99 

CUSTOMER: Pioneer Technical Services PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample ID: RP-SS-F Laboratory Sample ID: 995484-4 
Date Sampled ...... : 08/11/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 08:35 Time Received ....... : 11: 10 
Sample Matrix ..... : Soil 

. ." 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORT! NG LI MIT UNITS DATE TECH 

EPA 901.1 Radium-226, Activity, Sol id 26.6 pCi/g 09/10/99 mdg 

EPA 901.1 Radium-226, Error +\-, Sol id 1.7 pCi/g 09/10/99 :mdg 

EPA 901.1 Uranium-235, Activity, Sol id 3.8 pCi/g 09/10/99 mdg 

-
EPA 901.1 Uranium-235, Error +/-, Sol id 1.8 pCi/g Q9/10/99 i mdg 

-

I 

Page 5 

r~.,,= analytical results. op,n c r
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CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T R E S U L T S 
Job Number: 995484 Date: 09/15/99 

cuSt()MER:'J)i'on~~r· Techrii ca ( Seryices PROJECT :RlpEYPASS -3806 ATTN: Jodi Belanger-Woods 

Customer Sample ID: RP-SS-G Laboratory Sample lD: 995484-5 
Date Sampled ...... : 08/11/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 10:45 Time Received ....... : 11: 10 
Sample Matrix ..... : Soil 

~ 

TEST METHOD PARAMETER/TEST DESCR I PT ION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 901.1 Radium-226, Activity, Sol id 53.2 pCi/g 09/10/99 mdg 

EPA 901.1 Radium-226, Error +\-, Sol id 3.1 pCi/g 09/10/99 mdg 

EPA 901.1 Uranium-235, Activity, Sol id 9.6 pCi/g 09/10/99 mdg 

EPA 901.1 Uranium-235, Error +/-, Sol id 3.4 pCi/g 09/10/99 mdg 

-

I 

i 
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995484 Date: 09/15/99 

CUSTOMER: Pioneer Technical Services PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample ID: RP-SE-SP2 Laboratory SampLe ID: 995484-6 
Date Sampled ...... : 08/12/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 11:00 Time Received ....... : 11:10 
SampLe Matrix ..... : SEDIMENT 

TEST METHOD 
. 

PARAMETER/TEST DESCRiPTION SAMPLE RESULT REPORT! NG LI M IT UNITS I DATE TECi-i 

EPA 901. 1 Radium-226, Activity, Solid 6.7 pCi/g 109/10/99 mdg 

EPA 901.1 Radium-226, Error +\-, Solid 0.7 I· pCi/g 09/10/99 mcig 

EPA 901.1 Uranium-235, Activity, Solid <0.8 pCi/g 09/10/99 meg 

-
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995484 Date: 09/15/99 

CUStOMER: Pi oneerTec::hni cal Servlces PROJECT:<R IlEY PASS - 3806 ATTN: Jodi BeLanger-Woods 

Customer SampLe 10: RP-SE-SP8 Laboratory SampLe 10: 995484-7 
Date SampLed ...... : 08/12/1999 Date Received ....... : 08/18/1999 
Time SampLed ...... : 12:25 Time Received ....... : 11: 10 
SampLe Matrix ..... : SEDIMENT 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORT I NG LI M IT UNITS DATE TECH 

EPA 901. 1 Radium-226, Activity, SoL id 2.8 pCi/g 09/10/99 mdg 

EPA 901.1 Radium-226, Error +\-, SoL id 0.7 pCi/g 09/10/99 mdg 

EPA 901. 1 Uranium-235, Activity, SoL id <1.3 pCi/g 09/10/99 mdg 

-

-

I 

i 

I 
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995484 Date: 09/15/99 

CUSTOMER: Pi oneer Techni ca LServi ces PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer SampLe ID: RP-SE-Sp6 Laboratory Sample ID: 995484-8 
Date SampLed ...... : 08/12/1999 Date Received ....... : 08/18/1999 
Time SampLed ...... : 14:00 Time Received ....... : 11: 10 
SampLe Matrix ..... : SEDIMENT 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS I DATE TECH 

EPA 901.1 Radium-226, Activity, SoL id 4.3 pCi /g 09/10/99 mdg : 

EPA 901.1 Radium-226, Error +\-, SoL id 0.8 pCi /g 09/10/99 mdg 

EPA 901.1 Uranium-235, Activity, SoL id <1.4 pCi /g 09/10/99 rndg 

-

t 

-

I 

I 

; 

i 

1 

I 
! 

i 

; 

I 

i 
I 

I 
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CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T R E S U L T 
: 

S 
Job Number: 995484 Date: 09/15/99 

. . 

CUSTOMER: Pi oneerTechni ca l Services 
' . 

PROJECT: RILEY.' PASS - 3806 ATTN: Jodi Belanger-Woods 
. 

Customer Sample 10: RP-SE-H1 Laboratory Sample ID: 995484-9 
Date Sampled ...... : 08/11/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 14:25 Time Received ....... : 11: 10 
Sample Matri x ..... : SEDIMENT 

: 

. ··+E~TO'AEiHOD ' . 
PARAMETER/TEST. DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH .. 

" 

EPA 901.1 Radium-226, Act i vi ty, Sol id 3.5 pCi/g '09/10/99 rndg 

EPA 901.1 Radium-226, Error +\-, Sol id 0.6 pCi/g 09/10/99 rndg 

EPA 901.1 Uranium-235, Activity, Sol id 1.6 pCi/g 09/10/99 mdg 

EPA 901.1 Urani um-235, Error +/-, Sol id 0.9 pC-i/g '09/10/99 mdg 

-

i 

! 
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CORE LABORATORIES 

L AB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995484 Date: 09/15/99 

CUSTOMER: Pionee~Technical Services PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample 10 : RP-SE-F1 Laboratory Sample 10: 995484-10 
Date Sampled ...... : 08/11/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 16:25 Time Received ....... : 11: 10 
Sample Matrix ..... : SEDIMENT I 

I 

1 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORT! NG LI M IT UNITS DATE TECH I 

EPA 901.1 Radium-226, Activity, Sol id 47.4 pCi/g ,09/10/99 mdg 

EPA 901.1 Radium-226, Error +\-, Sol id 3.2 pCi/g 109/10/99 mdg 

EPA 901.1 Uranium-235, Activity, Sol id 9.3 pCi/g 09/10/99 :ndg 

EPA 901.1 Uranium-235, Error +/-, Sol id 3.8 pC-i /g 09/10/99 mdg 

-

; 
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Job Number.: 995484 

I ... CUSTOMER: pioneer Techn i ca tServi ces 

QC Type I Description 

Test Method ........ : EPA 901.1 

CORE LABORATORIES' 

QUA LIT Y CON T R 0 L RES U L T S 
Report Date.: 09/15/99 

PROJECT: general radiochemistry ATTN: Jodi BeLanger-Woods 

I Reag. Code I Lab ID I DiLution Factor I Date 

Batch ............. : 14446 Ana L yst. .. : mdg 

I 
I 
I 

Time I 

Method Description.: Gamma Scan (HPGe gamma) Units ............. : pCi/g 

Labbratory Control Sample 

Parameter/Test Description 

Cesium-137, Activity 
Cobalt-60, Activity 
Americium-241, Activity 

···Labcifatory ··Contro LSampLe 

Parameter/Test Description 

Cesium-137, Activity 
Cobalt-60, Activity 
Americium-241, Activity 

LCS Laboratory Control Sample 

Parameter/Test Description 

Cesium-137, Activity 
Cobalt-60, Activity 
Americium-241, Activity 

Method Duplicate 

Parameter/Test Description 

Radium-226, Activity 
Uranium-235, Activity 

QC ResuLt 

42300 
67500 
91500 

QC Result 

41900 
67000 

102000 

QC Result 

41100 
67500 

102000 

QC Result 

3.8 
<0.8 

D2091099CC 

QC Result 

03091099CC 

QC ResuLt 

D1091099CC 

QC Result 

QC ResuLt 

Page 12 

09/10/1999 0719 

True Value Orig. VaLue CaLc. ResuLt * L imi ts 

40000 105.8 % 70-125 
67300 . 100.3 % 70-125 

101000 90.6 % 70-125 

09/10/1999 0730 

True VaLue Orig. VaLue CaLc. ResuLt * Limits 

40000 104.8 % 70-125 
67300 99.6 % 70-125 

101000 101.0 % 70-125 

09/10/1999 0, 

True Value Orig. VaLue CaLc. Resul: L imi ts 

40000 102.8 % 70-125 
67300 100.3 % 70-125 

101000 101.0 % 70-125 

995484-7 09/10/1999 1035 

True VaLue Orig. VaLue CaLc. Resul "C Limits 

2.8 30.3 R 20 
<1.3 0.0 R 20 

* %=% REC, R=RPO, A=ABS Ditt., D=% Diff. 



CO}ffiLAJ CORE LABORATORIES 

QUALITY CONTROL FOOTER 

METI-IOD REFERENCES 

(1) EPA 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, March 1983 
(2) EPA SW-846, Test Methods for Evaluating Solid Waste, Third Edition, (9/86), Update I (7192), Update II (9/94), Update IIA (8/93), Update lIB (1/95), Update III (6/97) 
(3) Standard Methods for the Examination of Water and Wastewater, 18th, 1992 
(4) EPA 600/4-80-032, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, August 1980 
(5) Federal Register, Friday, October 26, 1984 (40 eFR Part 136) 
(6) EPA 600/8-78-017, Microbiological Methods for Monitoring the Environment, December 1978 

COMMENTS 

(1) The data in the Laboratory Test Results Report may differ from the data in the QC Report due to calculations for sample preparation and/or dilutions. 
(2) The "Time Analyzed" in the QC Report may not reflect the actual time of each analysis. The "Date Analyzed" is the actual date of analysis. 
(3) Soil and sludge samples are reported on a wet basis or on an "as received" basis unless otherwise indicated. 
(4) The data in this report are within the limits of uncertainty specified in the referenced method unless otherwise indicated. 
(5) Analyses performed by a subcontract laboratory are indicated with an asterisk and associated code in the "Technician" data field. 

Subcontract Laboratories 

Core Laboratories - Anaheim, CA 
Core Laboratories - Aurora, CO 
Core Laboratories - Casper, WY 
Core Laboratories - Corpus Christi, TX 
Core Laboratories - Carson, CA 
Core Laboratpries - Edison, NJ 

DEFINITIONS 

AN 
AU 
CA 
CC 
CR 
ED 

(I) NC = Not Calculable due to values lower than the reporting limit. 
(2) ND = Not Detected above the reporting limit. 

Subcontract Laboratories 

Core Laboratories - Houston, TX (Pet) 
Core Laboratories - Houston, TX (Env) 
Core Laboratories - Indianapolis, IN 
Core Laboratories - Lake Charles, LA 
Core Laboratories - Valparaiso, IN 
Other Subcontract Laboratories 

HP 
HR 
IN 
LC 
VP 
XX 

QC SAMPLE IDENTIFICATIONS 

BLANKS 

MB = Method Blank (also referred to as a preparation blank) 
RB = Reagent Blank 
IB = Instrument Blank 
ICB = Initial Calibration Blank 
CCB = Continuing Calibration Blank 
HB = Holding Blank (also referred to as a storage blank) 

DUPLICATES 

MSD = Matrix Spike Duplicate 
MD = Method Duplicate 

SPIKES 

MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
PDS = Post Digestion Spike 
BS = Blank Spike (also referred to as a method spike) 
SS = Surrogate Spike 

REFERENCE STANDARDS 

CS = Calibration Standard 
RS = Reference Standard (also referred to as an external reference standard) 
ICV = Initial Calibration Verification 
CCV = Continuing Calibration Verification 
LCS = Laboratory Control Sample 

420 West First Street 
Casper, WY 82601 
(307) 235-5741 

Tt,€: c"a:.,'l;':a! res~IIS. opinions CY ... ·erprelilhons conlillned 1I11his repor! are based upon InfOrmation a"c --':::~'=flal supplied by the client lor whose c)(clu~··.-:: ~--:d confidential use thiS report has been made The analtllCal results. opinions or inlerprela lions 

eJ,n'E5~e:: '€-G·'2~ • ..!rl the l>e~,l l'-''::';'-<;;'11 of Core L.,bnriJl0IlcS. Core L<lhoralolles. haweve •. Illilkes nc. \',::"",":1\1 or represenlLlhun. e)\preS5 or implied. at a~_. ~/oe. and exp1essly dlscl<:lIms !lame as 10 Ihe productIVity. craper operahons or profitableneSS of 



rpjsmps JoB Sam p l e 
08/18/99 

1 n f 0 

~umber ..... : 995484 Location.: 57210 Customer Job 10 ..... : RILEY PASS - 3806 
~Ioject Number.: 98000013 Project Description.: general radiochemistry 

Job Receive Date.: 08/18/99 
Project Manager •. : dwu 

Customer ....... : Pioneer Technical Services Contact.: Jodi Belanger-~oods 

Sampl e Number.: Customer Sample 10.: RP-SE-I3 

Date Received.: 08/18/99 Time Received.: 11:10 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle 

48408 4 oz Glass Jar 

Sample Date.: 08/11/99 

Preserv. 

NONE N 

Sample Number.: 2 Customer Sample ID.: RP-SE-F2 

Date Received.: 08/18/99 Time Received.: 11:10 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle 

48409 4 oz Glass Jar 

Sample Date.: 08/11/99 

Preserv. 

NONE N 

Sample Number.: 3 Customer SampLe 10.: RP-SE-H2 

Received.: 08/18/99 Time Received.: 11:10 SampLe Date.: 08/11/99 
:e Matrix.: SEDIMENT 

Lu"cainers Received ...... : 
Comments ................. : 
Radioactivity Class ... _ .. : 

Bottle # Type of Bott L e Preserv. 

48410 4 oz Glass Jar NONE N 

SampLe Number.: 4 Customer SampLe 10.: RP-SS-F 

Date Received.: 08/18/99 Time Received.: 11:10 
Sample Matrix.: SOIL 
Containers Received ...... : 
Comments .............. _ .. : 
Radioactivity Class ...... : 

BottLe # Type of BottLe 

48411 4 oz GLass Jar 

SampLe Date.: 08/11/99 

Preserv. 

NONE N 

Sample Number.: 5 Customer SampLe 10.: RP-SS-G 

Date Received.: 08/18/99 Time Received.: 11:10 
Sample Matrix.: SOIL 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle 

4 oz Glass Jar 

Sample Date.: 08/11/99 

Preserv. 

NONE N 

Page 1 

Sample Time.: 18:00 

Condition Volume 

Sample Time.: 16:50 

Condition Volume 

Sample Time.: 14:45 

Condition Volume 

SampLe Time.: 08:35 

Condition VoLume 

Sample Time.: 10:45 

Condition Volume 

Bin # 

PREP 

Bin # 

PREP 

Bin # 

PREP 

Bin # 

PREP 

Bin # 

PREP 

V1 



rpjsmps JoB Sam p l e 
08/18/99 

I n f 0 

Job Number ..... : 995484 Location.: 57210 Customer Job 10 ••.•• : RILEY PASS - 3806 
Project Number.: 98000013 Project Description.: general radiochemistry 

Job Receive Date.: 08/18/99 
Project Manager .. : dwu 

Customer ....... : Pioneer Technical Services Contact.: Jodi Belanger-Woods 

Sample Number.: 6 Customer Sample 10.: RP-SE-SP2 

Date Received.: 08/18/99 Time Received.: 11:10 
Sample Matrix.: SEDIMENT 

Sample Date.: 08/12/99 Sample Time.: 11:00 

Containers Received .•.... : 
Coments ............•.... : 
Radioactivity Class .•.... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48413 4 oz Glass Jar NONE N 

sample Number.: 7 Customer Sample 10.: RP-SE-SP8 

Date Received.: 08/18/99 Time Received.: 11:10 
Sample Matrix.: SEDIMENT 

Sample Date.: 08/12/99 Sample Time.: 12:25 

Containers Received ...... : 
Comments ............•.... : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48414 4 oz Glass Jar NONE N 

Sample Number.: 8 Customer SampLe ID.: RP-SE-SP6 

Date Received.: 08/18/99 Time Received.: 11:10 
Sample Matrix.: SEDIMENT 

Sample Date.: 08/12/99 Sample Time.: 14:00 

Containers Received" ~ ~"~": 
Comments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Batt Le Preserv. Condition Volume 

48415 4 oz G lass Jar NONE N 

SampLe Number.: 9 Customer Sample 10.: RP-SE-H1 

Date Received.: 08/18/99 Time Received.: 11:10 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Bott Le # Type of Batt L e 

48416 4 oz Glass Jar 

Sample Date.: 08/11/99 Sample Time.: 14:25 

Preserv. Condition Volume 

NONE N 

Sample Number.: 10 Customer SampLe ID.: RP-SE-F1 

Date Received.: 08/18/99 Time Received.: 11:10 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle 

Sample Date.: 08/11/99 Sample Time.: 16:25 

Preserv. Condition Volume 

Page 2 

Bin # 

PREP 

Bin # 

PREP 

Bin ;: 

PREP 

Bin -; 

PREP 

Bin ;; 

I· 



I 
j rpj smps JoB Sam p l e 

08/18/99 
I n f 0 

I 

r Number ..... : 995484 Location.: 57210 Customer Job 10 ..... : RILEY PASS - 3806 
Ptoject Number.: 98000013 Project Description.: generaL radiochemistry 
Customer ....... : Pioneer TechnicaL Services Contact.: Jodi BeLanger-Woods 

48417 4 oz GLass Jar NONE N 

Page 3 

Job Receive Date.: 08/18/99 
Project Manager .. : d~u 

PREP 

V1 



rpjsdst Job T est 0 i s t r but 0 n 
08/18/99 

Job Number ..... : 995484 Location.: 57210 Customer Job 10 ..... : RILEY PASS - 3806 
Project Number.: 98000013 Project Description.: general radiochemistry 
Customer ....... : Pioneer Technical Services Contact.: Jodi Belanger-Woods 

Method Method Description Sample Distribution 
Tests Test Description Mtx Test Limits Test Units 

901.1 Gamma Scan (HPGe ganma) 1-10 

RA226 Radium-226, Activity S 0.1 pCi/g 
RA226E Radium-226, Error +\- S 0.1 pCi/g 
U235 Uranium-235, Activity S 0.1 pCi/g 
U235E Uranium-235, Error +/- S 0.1 pCi/g 

Page 1 

Job Receive Date.: 08/18/99 
Project Manager .. : dwu 

Test TAT 

28 DAYS 
28 DAYS 
28 DAYS 
28 DAYS 

V2 , 



1999 

SOIL AND SEDIMENT SAMPLES 

GAMMA SPECS - REPORT 3 



(lI\DULAB 
\JVlill ". CORE" 

LABORATORIES 

Samples Shipped , 

Samples Hand Delivered 

air bill # 
(p -,og Jy =SIlo; 

l. Chain-of-Custody present? 

2. Custody seal on shipping container? 

If yes, intact on shipping container? 

3. Custody seals on sample container? 

If yes, intact on sample containers? 

4. Samples chilled? 

Temperature of cooler: 4°C±2°C 

5. Samples received intact (good condition)? 

If volatiles required, no headspace? 

6. Correct containers used? 

7, Adequate sample volume provided? 

8. Samples preserved correctly? 

Circle bottle/preservative types checked. 

9. Samples received within holding time? 

10. Agreement between COC and sample lableIs? 

11. Gamma Screen mRlHr @ surface within Bkg? 

I 

Sample Receipt 
Checklist 

Job Number 

~ 

UPS Federal Express I~ther: A· b If o(~ 

Client Core Lab Courier Other 

Yes I No I Comments 

~ 

v---

-

v-

v RG&(()~~~/ 

/ 

~ 

J 

~ ---.. 
~ HNO] Hel H2S04 NaOH Other 

~ 

~ 

~ C!-&(L6 

Additional Comments: ________________________ _ 

Sample Container (SizelMaterial) __ tj-J--JRu--....:G~L/_D....:c ____________ _ 

Received and inspected by ____ ~ _____ Daterrime ___ &",-,I,,---,I_t3-.,;P_9...L1 __ I_I_JO __ 

I 



CORE LABORATORIES, INC. 

o Anaheim. CA 
1250 E. Gene Autry Way 
AnaheIm. CA 92805 

'1937-1094 Fax (714) 937-1170 

:on, TX (Env) 
_u Rothway Drive 

Houston. TX 77040 
(713) 690-4444 Fax (713) 690-5646 

o Aurora, CO 
10703 E. Bethany Drive 
Aurora. CO 80014 
(303) 751-1780 Fa>< (303) 751-1784 

o Houston, TX (Pet) 
8210 Mosley Road 
Houston. TX 77075 
(713) 943-9776 Fa>< (713) 943-3846 

o Carson. CA 
21730 S. WIlmington Ave. - SUIte 201 
Carson. CA 90810-1640 
(310) 513-2031 Fax (310) 513-2035 

o Indianapolis, IN 
7726 Moller Road 
Indianapolis. IN 46268 
(317) 875-5894 Fax (317) 872-6189 

o Casper. WY 
420 W. First Street 
Casper. WY 82601 
(307) 235-5741 Fax (307) 266-1676 

o Lake Charies, LA 
3645 9eglis Parkway 
Sulphur. LA 70663 
(318) 583-4926 Fax (318) 583-4929 

o Corpus Christi. TX 
1733 N. Padre Island Drive 
Corpus Christi. TX 78408 
(512) 289-2673 Fax (512) 289-2471 

o Valparaiso, IN 
2400 Cumberland Drive 
Valparaiso. IN 46383 
(219) 464-2389 Fax (219) 462-2953 

Page 1 
o Edison, NJ 

284 Rantan Center Parkway 
Edison. NJ 08837 
(732) 225-6700 Fax (732) 225-677 

Sample Receipt Acknowledgment 

R 
e 
p 
o 

T 
o 

Pioneer Technical Services 
63 1/2 West Broadway 
PO BOX 3445 

BUTTE, MT 59701 
Jodi Belanger-Woods 

Date 

n 

v 

o 

c 
e 

T 
o 

08/18/99 

Pioneer Technical Services 
63 1/2 West Broadway 
PO BOX 3445 

BUTTE, HT 59701 
Jodi Belanger-Woods 

Core Laboratories Customer 
Job Number 

995485 

Sample No. 

1 
2 
7 
-.J 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Project 10 

'-

RILEY PASS - 3806 

RP-SE-Al 
RP-SE-A2 
RP-SE-Bl 
RP-SE-82 
RP-SE-B3 
RP-SE-B4 
RP-SE-Cl 
RP-SE-C2 
RP-SE-Dl 
RP-SE-D2 
RP-SE-E1 
RP-SE-E2 
RP-SE-Xl 
RP-SS-A 
RP-SS-C 
RP-SS-[1 
RP-SS-E 
RP-SS-X 

Customer 10 

THIS IS NOT AN INVOICE 
Order subject to our sales agreement, if any. 

Otherwise subject to our current terms of sale as shown on reverse sid~. 

Please contact laboratorv immediatelv. if r:Jnv rlisr.renr:Jnr.ips :oJrp nhspn/Pri 

09/15/99 

Remarks 



CORE LABORATORIES 

I ANALYT>ICAL REPORT 

i 

JOB NUMBER: 995485 

Prepared For: 

Pioneer Technical Services 
63 1/2 West Broadway 

PO BOX 3445 
BUTTE/ MT 59701 

Attention: Jodi Belanger-Woods 

Date: 09/15/99 

Signature 

Name: Don W. Ukele 

Title: Project Manager 

Date 

420 West ?irst Street 
Casper I \.~-! 82601 

PHONE: 3C7-235-5741 
FAX .. : 3C7-266-1676 



Job Number.: 995485 
Customer ... : Pioneer Technical Services 
Attn ....... : Jodi Belanger-Woods 

Laboratory Customer 
Sample ID Sample ID 

995485-1 RP-SE-A1 

995485-2 RP-SE-A2 

995485-3 RP-SE-B1 

995485-4 RP-SE-B2 

995485-5 RP-SE-B3 

995485-6 RP-SE-B4 

995485-7 RP-SE-C1 

995485-8 RP-SE-C2 

995485-9 RP-SE-D1 

,485-10 RP-SE-D2 

995485-11 RP-SE-E1 

995485-12 RP-SE-E2 

995485-13 RP-SE-X1 

995485-14 RP-SS-A 

995485-15 RP-SS-C 

995485-16 RP-SS-D 

995485-17 RP-SS-E 

995485-18 RP-SS-X 

; 

CORE LABORATORIES 

SA M P LEN FOR MAT ION 
Date: 09/15/99 

Project Number ......... : 98000013 
Customer Project 10 .... : RILEY PASS - 3806 
Project Description .... : general radiochemistry 

SampLe Date Time Date 
Matrix Sampled SampLed Received 

SEDIMENT 08/10/1999 13:45 08/18/1999 

SEDIMENT 08/10/1999 12:30 08/18/1999 

SEDIMENT 08/10/1999 19:35 08/18/1999 

SEDIMENT 08/10/1999 19: 10 08/18/1999 

SEDIMENT 08/10/1999 19:35 08/18/1999 
-

SEDIMENT 08/10/1999 19: 10 08/18/1999 

SEDIMENT 08/10/1999 16: 15 08/18/1999 

SEDIMENT 08/10/1999 16:35 08/18/1999 

SEDIMENT 08/10/1999 15:34 08/18/1999 

SEDIMENT 08/10/1999 14:46 08/18/1999 

SEDIMENT 08/10/1999 16:45 08/18/1999 

SEDIMENT 08/10/1999 14:20 08/18/1999 

SEDIMENT 08/10/1999 17: 55 08/18/1999 

Soil 08/10/1999 13:00 08/18/1999 

Soi l 08/10/1999 12:00 08/18/1999 

Soil 08/10/1999 10:45 08/18/1999 

Soi l 08/10/1999 13: 15 08/18/1999 

Soil 08/10/1999 18:05 08/18/1999 

Page 1 

Time 
Received 

11: 10 

11: 10 

11: 10 

11: 10 

11: 10 

11: 10 

11: 10 

11: 10 

11: 10 

11: 10 

11: 10 

11 : 10 

11: 10 

11 : 10 

11: 10 

11: 10 

11: 10 

11: 10 

I 

: 
: 
i 
! 

~ 



CORE LABORATORIES 

LAB 0 RAT 0 R Y T E S T R E S U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER: <Pioneer Technical'ServiCes PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample ID: RP-SE-A1 Laboratory Sample ID: 995485 1 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 13:45 Time Received ....... : 1 i: 10 
Sample Matrix ..... : SEDIMENT 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS I DATE TECH 
i 

EPA 901. 1 Radium-226, Activity, Sol id 3.1 pCi/g 09/10/99 mdg 

EPA 901.1 Radium'226, Error +\-, Sol id 0.5 pCi/g 09/10/99 mdg 

EPA 901.1 Uranium-235, Act ivi ty, Sol id <0.9 pCi/g ,09/10/99 mdg 

- i 
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER: Pioneer Techn.ica l> Servi ces PROJECT: R[LEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample ID: RP-SE-A2 Laboratory Sample ID: 995485-2 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 12:30 Time Received ....... : i" : 10 
Sample Matrix ..... : SEDIMENT 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORT! NG LI M IT UNITS DATE TEe" 

EPA 901. 1 Radium-226, Activity, Sol id 2.8 pCi/S 09/10/99 rndg 

EPA 901.1 Radium-226, Error +\-, Sol id 0.5 pCi/S 09/10/99 rndg 

EPA 901. 1 Uranium-235, Activity, Sol id <1.0 pCi /s 09/10/99 rndg 

-

-

Page 3 



CORE LABORATORIES ~ 

LAB 0 RAT 0 R Y T E S T R E S U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER:Pioneer Technical.Services PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 
. 

Customer Sample ID: RP-SE-B1 Laboratory Sample ID: 995485-3 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 19:35 Time Received ....... : 11: 10 
Sample Matrix ..... : SEDIMENT 

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

lTEe;; TESlMETkoD ·PARAMETER/TESIDESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE 
... I 

I 

EPA 901.1 Radium-226, Activity, Sol id 3.9 pCi/g 09/10/99 I mdg 
I 

EPA 901.1 Radium-226, Error +\-, Sol id 0.5 pCi/g 09/10/99:mdg 

EPA 901.1 Uranium-235, Activity, Sol id 1.1 pCi/g 09/10/99 mdg 

EPA 901.1 Uranium-235, Error +/-, Sol id 0.6 pCi/g :09/10/99 mdg 

-
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER: Pioneer TechnicaL Services PROJECT: RILEY PASS - 3806 ATTN: Jodi BeLanger-Woods 

Customer SampLe ID: RP-SE-B2 Laboratory SampLe ID: 995485-4 
Date SampLed ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time SampLed ...... : 19: 10 Time Received ....... : 11: 10 
SampLe Matrix ..... : SEDIMENT 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 901. 1 Radium-226, Activity, SoL id 1.8 pCi/g 09/10/99 mdg 

EPA 901.1 Radium-226, Error +\ - , SoL id 0.4 pCi/g 09/10/99 mdg 

EPA 901.1 Uranium-235, Activity, SoL id <0.3 pCi/g 09/10/99 mdg 

-

! 

: 

i 

j 
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CORE LABORATORIES 

L A B 0 R A T 0 RY T E S T R E S U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER: Pioneer>Techni calServi ces PIWJECT:.R ILEY PASS- 3806 ATTN: Jodi BeLanger-Woods 
I 

Customer SampLe 10: RP-SE-B3 Laboratory SampLe ID: 995485-5 
Date SampLed ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 19:35 Time Received ....... : 11: 10 
SampLe Matrix ..... : SEDIMENT 

TESlMETHOD .>.> 
...... 

PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TEC:C 

EPA 901.1 Radium-226, Activity, SoL id 6.4 pCi/g 09/13/99 mdS 

EPA 901.1 Radium-226, Error +\-, SoL id 1.7 pCi/g 09/13/99 mds 

EPA 901.1 Uranium-235, Activity, SoL id 2.7 pCi/g 09/13;99 mds 

EPA 901.1 Uranium-235, Error +/-, SoL id 1.6 pCi/g 09/13/99 mdS 

: 

I 
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER: Pioneer Technical Services PROJECT: RILEY PASS - 3806 ATTN: Jodi BeLanger-Woods 

Customer Sample 10: RP-SE-B4 Laboratory Sample 10: 995485-6 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 19: 10 Time Received ....... : 11:10 
Sample Matrix ..... : SEDIMENT 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 901.1 Radium-226, Activity, Solid 7.2 pCi/g 09/13/99 mdg 

EPA 901.1 Radium-226, Error +\-, Solid 1.0 pCi/g 09/13/99 mdg 

EPA 901.1 Uranium-235, Activity, Solid <1.0 pCi/g 09/13/99 mdg 

Page 7 



CORE LABORATORIES [-

L A B 0 R A T 0 R Y T E S T R E S U L T S 1 
Job Number: 995485 Date: 09/15/99 

CUSTOMER:P loneer Technlca tSerVlces PROJECT:>RILEYPASS -3806 ATTN: Jodi Belar.~er-Woods 

Customer Sample ID: RP-SE-C1 Laboratory Sample IT'· 995485-7 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 16: 15 Time Received ....... : 11: 10 
Sample Matrix ..... : SEDIMENT 

TEST METHOD . PARAMETER/TEST 
.' h:::r'-li DESCRIPTION SAMPLE RESULT REPORTING LIMIT u,,: 'S DATE I -'-" i 

EPA 901.1 Radium-226, Activity, Sol id 4.9 p'::: /~ 09/13/99 mC~ , 

EPA 901.1 Radium-226, Error +\- , Sol id 0.8 p:=:/; 09/13/99 mc~ 

EPA 901.1 Uranium-235, Activity, Sol id <0.9 pC' - 09/13/99 mc~ 
-

: 

I 

Page 8 
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER: Pioneer~echnical Services PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample ID: RP-SE-C2 Laboratory Sample ID: 995485-8 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 16:35 Time Received ....... : 11: 10 
Sample Matrix ..... : SEDIMENT 

I 
I 

I 
TESlMETHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH! 

: 

EPA 901.1 Radium-226, Activity, Sol id 31.1 pC;/g 09/13/99 mdg i 

! 
EPA 901.1 Radium-226, Error +\-, Sol id 2.3 pC;/g 09/13/99 rndg 

EPA 901.1 Uranium-235, Activity, Sol id 4.8 pC;/g 09/13/99 meg 

EPA 901.1 Uranium-235, Error +/-, Sol id 2.5 pC;/g 09/13/99 mdg 

-

Page 9 
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CORE LABORATORIES' 

L A B 0 R A T 0 R Y T E S T R E S U L T S 
Job Number: 995485 Date: 09/15/99 

............ . ' ...... : ............... ... 
custoMER: pioneer ·Techn{cal:set.Vices PROJECT:· RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample 10: RP-SE-D1 Laboratory Sample ID: 995485-9 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 15:34 Time Received ....... : 11: 10 
Sample Matrix . .... : SEDIMENT 

....... 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORT! NG LIMIT UNITS DATE TECH 

EPA 901.1 Radium-226, Activity, Sol id 6.6 pCi/g 
I 
i09/13/99 mdg 

EPA 901.1 Radium-226, Error +\-, Sol id 1.1 pCi/g ,09/13/99 mdg 

EPA 901.1 Uranium-235, Activity, Sol id 2.8 pCi/g 09/13/99 mdg 

-
EPA 901.1 Uranium-235, Error +/- , Sol id 1.2 pCi/g 09/13/99 mdg 

I 
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER: Pioneer Techntcal Services PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample ID: RP-SE-D2 Laboratory SampLe ID: 995485-10 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 14:46 Time Received ....... : 11: 10 
Sample Matrix ..... : SEDIMENT 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 901.1 Radium-226, Activity, Sol id 22.8 pCi/g 09/13/99 mdg 

EPA 901.1 Radium-226, Error +\-, SoL id 1.6 pCi/g 09/13/99 mdg 

EPA 901.1 Uranium-235, Activity, Sol id 5.3 pCi/g 09/13/99 mdg 

-
EPA 901.1 Uranium-235, Error +/-, Sol id 2.4 pCi/g 09/13/99 mdg 

-

Page 11 

The analylical res:..:: ::. ~.Jns or interpretations contained In this report are based unon Iniorma,;on and mater.;: 5-.. ::::;111:0 br :-.:, :!tenl lot whose cxCluS'''<;; and cc.,j,Oenllal use lh s. ·.::natl has. ~,;z..::r. made. The ana~yl,cal fesul~:. J~lnlOns or Inlerpf(!I;l !Ions 



CORE LABORATORIES;: 

L A B a R A T a R Y T E S T R E S U L T S 
Job Number: 995485 Date: 09/15/99 

CUST()/o1ER:<Pidneer 
" " 

Technical< Sepiici=s PROJECT::RI LEY PASS -3806 ATTN: Jodi Belanger-Woods 
". 

Customer Sample ID: RP-SE-E1 Laboratory Sample ID: 995485-11 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 16:45 Time Received ....... : 11: 10 
Sample Matrix .... . : SEDIMENT 

TEST METHOD" PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORT! NG LIMIT UNITS DATE TECH: 
" : 

EPA 901.1 Radium-226, Activity, Sol id 5.8 pCi/g 09/13/99 mdg 

EPA 901.1 Radium-226, Error +\-, Sol id 0.9 pCi/g 09/13/99 mdg 

EPA 901.1 Uranium-235, Activity, Sol id <0.6 pCi/g 09/13/99 mdg 

-

-

~ 

I 
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER: Pioneer Technical Services PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample ID: RP-SE-E2 Laboratory Sample ID: 995485-12 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 14:20 Time Received .•..... : 11: 10 
Sample Matrix ..... : SEDIMENT 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORT! NG LI M IT UNITS DATE TEet: 

EPA 901.1 Radium-226, Activity, Sol id 5.3 pCi/g 109/13/99 mdS; 

EPA 901.1 Radium-226, Error +\ - , Sol id 0.7 pCi/g 09/13/99 mdS 

EPA 901.1 Uranium-235, Activity, Sol id 1.7 pCi/g 09/13/99 mdS; 

EPA 901. 1 Uranium-235, Error +/-, Sol id 0.9 pCi/g 09/13/99 mdS 

-

i 

I 
[ 

i 

; 
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CORE LABORATORIES: 

L A B 0 R A T 0 R Y T E S T R E S U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER:P ionee r Techni ca L.S.ervices PROJECT: RILEFPASS - 3806 ATTN: Jodi Belanger-Woods 
.: ... 

Customer Sample ID: RP-SE-X1 Laboratory Sample 10: 995485-13 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time SampLed ...... : 17:55 Time Received ....... : 11: 10 
SampLe Matrix ..... : SEDIMENT 

TEST MfrHOD ... ..: PARAMETER/TESTDESCRI PT I ON SAMPLE RESULT REPORTING LIMIT UNITS DATE I TECH 

EPA 901.1 Radium-226, Activi ty, Sol id 2.1 pCi/g 09/13/99!mdg 
I 
I 

EPA 901.1 Radium-226, Error +\-, Sol id 0.4 pCi/g 09/13/99Imdg 

EPA 901.1 Uranium-235, Activity, Sol id 1.5 pCi/g 09/13/99 mdg 

-
EPA 901.1 Uranium-235, Error +/-, sol id 0.6 pCi/g 09/13/99 mdg 

-
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER; Pioneer Technical Services PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample ID: RP-SS-A Laboratory Sample ID: 995485-14 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 13:00 Time Received ....... : 11:10 
Sample Matrix ..... : Soil 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 901.1 Radium-226, Activity, Solid 85.8 pCi/g 09/13/99 mdg 

EPA 901.1 Radium-226, Error +\-, Solid 4.2 pCi/g 09/13/99 mdg 

EPA 901.1 Uranium-235, Activity, Solid 8.3 pCi/g 09/13/99 mdg 

EPA 901.1 Uranium-235, Error +/-, Solid 3.6 pCi/g 09/13/99 mdg 

Page 15 

Tile analytical reSulTS. :01l110n5 Of Interprelalions coni:: ..-,=:: ,,, thiS reporl are based upon 101C'--:· :- and maler.a 5: ~::o!ted b} :--= '::1of!111 lor whose e~,: ... s'~e ar.: : -" :-::nll411 use this report hilS been made. The a-a1y!tciJl rESults. opinions or InTerplf!la lions 
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CORE LABORATORIES:-

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995485 Date: 09/15/99 

. . 

CUSTOMER: Piqneer Technical SerVices PROJECT~RfLEY~PASS - 3806 ATTN: Jodi Belanger-Woods .. 

Customer Sample 10: RP-SS-C Laboratory Sample 1D: 995485-15 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 12:00 Time Received ....... : 11: 1 0 
Sample Matrix ..... : Soil 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORT! NG LI M IT UNITS I DATE TECH 

EPA 901.1 Radium-226, Activity, Sol id 314 pCi/g :09/13/99 mdg 

EPA 901.1 Radium-226, Error +\ -, Sol id 11.2 pCi/g 09/13/99 mdg 

EPA 901.1 Uranium-235, Activity, Sol id 28.8 pCi/g 09/13/99 mdg 
-

EPA 901.1 Uranium-235, Error +/-, Sol id 7.5 pCi/g 09/13/99 mdg 

-

I 
I 
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995485 Date: 09/15/99 

CUSTOMER: Pioneer Technical Services PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

I 

Customer Sample ID: RP-SS-D Laboratory Sample ID: 995485-16 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 10:45 Time Received ....... : 11: 10 
Sample Matrix ..... : Soil 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 901.1 Radium-226, Activity, Sol id 80.3 pCi/g 09/13/99 rndg 

EPA 901. 1 Radium-226, Error +\-, Sol id 3.3 pCi/g 09/13/99 rndg 

EPA 901.1 Uranium-235, Activity, Sol i d 11.3 pCi/g 09/13/99 rndg 

EPA 901.1 Uranium-235, Error +/-, Sol id 3.4 pCi/g 09/13/99 rndg 

-

" 

i 

J 

! 
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CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T R E S U L T S 
Job Number: 995485 Date: 09/15/99 

tUST()M~R:p{ob~erT echriica l . Se ryiges 
. 

PROJECT: .• ··R I LEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample ID: RP-SS-E Laboratory Sample ID: 995485-17 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 13: 15 Time Received ....... : 11 : 10 
Sample Matrix ..... : Soil 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORT! NG LIMIT UNITS DATE TECH 

EPA 901.1 Radium-226, Activity, Sol id 42.6 pCi/g 09/13/99 mdg 

EPA 901.1 Radi um-226, Error +\-, Sol id 2.2 pCi/g 09/13/99 mdg 

EPA 901.1 Uranium-235, Activity, Sol id 5.8 pCi/g 09/13/99 mdg 

EPA 901.1 Uranium-235, Error +/-, Sol id 2.3 pCi/g 09/13/99 mdg 

-

I 

: 

! 
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CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 995485 Date: 09/15/99 

c 
CUSTOMER: Pi~neer Technical Services 

... >. 
PROJECT: RILEY PASS - 3806 ATTN: Jodi Belanger-Woods 

Customer Sample 10: RP-SS-X Laboratory Sample 10: 995485-18 
Date Sampled ...... : 08/10/1999 Date Received ....... : 08/18/1999 
Time Sampled ...... : 18:05 Time Received ....... : 11:10 
Sample Matrix ..... : Soil 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORT I NG LI M IT UNITS DATE TECH 

EPA 901. 1 Radium-226, Activity, Solid 2.2 pCi/g 09/13/99 mdg 

EPA 901. 1 Radium-226, Error +\-, Solid 0.5 pCi/g 09/13/99 mdg 

EPA 901. 1 Uranium-235, Activity, Solid <0.3 pCi/g 09/13/99 mdg 

Page 19 



CORE LABORATORIES'~ 

QUA L r T Y CON T R 0 L RES U L T S 
Job Number.: 995485 Report Date.: 09/15/99 

ATTN: Jodi Belanger-Woods CUSToMER:' Pi oneer TechnicaLServ.ices 
.. ' 

PROJECT: g~neratradi ochemi stry 
>. ::.... ...... . .. . 

QC Type I Description I Reag. Code t Lab ID I Dilution Factor I Date Time 

Test Method ........ : EPA 901.1 B~tch ............. : 14468 Ana l ys t. .. : mdg 
Method Description.: Gamma Scan (HPGe gamma) Units ............. : pCi/g 

Parameter/Test Description 

Cesium-137, Activity 
Cobalt-60, Activity 
Americium-241, Activity 

.. . . . .. 

Lab6r.qforyc6ntr6l>S~f!iple 

Parameter/Test Description 

Cesium-137, Activity 
Cobalt-60, Activity 
Americium-241, Activity 

Laboratory Control Sample 

Parameter/Test Description 

Cesium-137, Activity 
Cobalt-60, Activity 
Americium-241, Activity 

Laboratory Control Sample 

Parameter/Test Description 

Cesium-137, Activity 
Cobalt-60, Activity 
Americium-241, Activity 

Laboratory Control Sample 

Parameter/Test Description 

Cesium-137, Activity 
Cobalt-60, Activity 
~mericium-241, Activity 

LCS Laboratory Control Sample 

Parameter/Test Description 

:esium-137, Activity 
:obalt-60, Activity 
\mericium-241, Activity 

QC Result 

41100 
67500 

102000 

QC Resul t 

42300 
67500 
91500 

QC Result 

41900 
67000 

102000 

QC Result 

42600 
67100 

102000 

QC Result 

42100 
68000 
95100 

QC Result 

43400 
66600 

101000 

D1091099C(: 

QC Result 

'D2091099CC 

QC Result 

D3091099CC 

QC Resul t 

Dl091399CC 

QC Result 

D2091399CC 

QC Result 

D3091399CC 

QC Result 

Page 20 

09/10/1999 0703 

True Value Orig. Value Calc. Result * L imi ts 

40000 102.8 % 70-125 
67300 100.3 % 70-125 

101000 101.0 % 70-125 

09/10/1999 0719 

True Value Orig. Value Calc. Result * Limits -

40000 105.8 % 70-125 
67300 100.3 % 70-125 

101000 90.6 % 70-125 

09/10/1999 0730 

True Value Orig. Value Calc. Result L imi ts 

40000 104.8 % 70-125 
67300 99.6 % 70-125 

101000 101.0 % 70-125 

09/13/1999 0713 

True Value Orig. Value Calc. Result L imi ts 

40000 106.5 % 70-125 
67300 99.7 % 70-125 

101000 101.0 % 70-125 

09/13/1999 0725 

True Value Orig. Value Calc. Result L imi ts 

40000 105.2 10 70-125 
67300 101.0 % 70-125 

101000 94.2 /~ 70- i 25 

09r3/1999 0737 

True Value Orig. Value Calc. Resu l t L i mi :5 

40000 108.5 % 70-12 
67300 99.0 ~~ 70-12 

101000 100.0 l= 70- 12 

* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 



Job Number.: 995485 

CUSTOMER: Pioneer Techhica lServiCes 
.. 

QC Type I Description 

Me.thodDupl i cate 

Parameter/Test Description 

Radium-226, Activity 
Uranium-235, Activity 

CORE LABORATORIES 

QUA LIT Y CON T R 0 L RES U L T S 
Report Date.: 09/15/99 

PROJECT: generaL radiochemistry ATTN: Jodi BeLanger-Woods 

QC ResuLt 

5.3 
<0.7 

I Reag. Code 

QC ResuLt 

Page 21 

I Lab 

995485-7 

True Value 

10 I DiLution Factor j Date Time 

09/13/1999 0900 

Orig. VaLue CaLc. Resul t * Limits 

4.9 
<0.9 

7.8 
0.0 

R 20 
R 20 

* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
Tile analytical results. opinions or InterpretatIons contaIned m this tE~:;'- ::-'-:. ::2.:5~d upon .ntOffnallon and material $u[jolled by the client lor WllO:iU cxcluS".::, ;:-:;1 conli{I~!nliiJt lise IIllS report h<l5 tJI!t!rl rnurJ~ ---; ~"'ill}·t,c" ":':oults, opinlor,~ ',' 

'lIly ull, gas, coal or olher Illilloral, proper!\'. \\'t!1I nr S;H1d In t:oorlt:'c'" 



CORE I:-ABORATORIES:. 

QUALITY CONTROL FOOTER 

METIIOD REFERENCES 

(1) EPA 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, March 1983 
(2) EPA SW-846, Test Methods for Evaluating Solid Waste, Third Edition, (9/86), Update I (7192), Update II (9/94), Update JIA (8/93). Update lIB (1/95), Update III (6/97) 
(3) Standard Methods for the Examination of Water and Wastewater, 18th, 1992 
(4) EPA 600/4-80-032, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, August 1980 
(5) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(6) EPA 600/8-78-017, Microbiological Methods for Monitoring the Environment, December 1978 

COMMENrS 

(1) The data in the Laboratory Test Results Report may differ from the data in the QC Report due to calculations for sample preparation and/or dilutions. 
(2) The "Time Analyzed" in the QC Report may not reflect the actual time of each analysis. The "Date Analyzed" is the actual date of analysis. 
(3) Soil and sludge samples are reported on a wet basis or on an "as received" basis unless otherwise indicated. 
(4) The data in this report are within the limits of uncertainty specified in the referenced method unless otherwise indicated. 
(5) Analyses perfonned by a subcontract laboratory are indicated with an asterisk and associated code in the "Technician" data field. 

Subcontract Laboratories Subcontract Laboratories Code 

Core Laboratories - Anaheim, CA 
Core Laboratories - Aurora, CO 
Core Laboratories - Casper, WY 
Core Laboratories - Corpus Christi, TX 
Core Laboratories - Carson, CA 
Core Laboratories - Edison, NJ 

DEFINITI()NS 

AN 
AU 
CA 
CC 
CR 
ED 

(1) NC = Not Calculable due to values lower than the reporting limit. 
(2) NO = Not Detected above the reporting limit. 

Core Laboratories - Houston, TX (Pet) 
Core Laboratories - Houston, TX (Env) 
Core Laboratories - Indianapolis, IN 
Core Laboratories - Lake Charles, LA 
Core Laboratories - Valparaiso, IN 
Other Subcontract Laboratories 

QC SAMPLE IDENTIFICATIONS 

BLANKS 

MB = Method Blank (also referred 10 as a preparation blank) 
RB = Reagent Blank 
IE = Instrument Blank 
ICB = Initial Calibration Blank 
CCB = Continuing Calibration Blank 
HB = Holding Blank (also referred to as a storage blank) 

DUPLICATES 

SPIKES 

MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
POS = Post Digestion Spike 
BS = Blank Spike (also referred to as a method spike) 
SS = Surrogate Spike 

REFERENCE STANDARDS 

CS = Calibration Standard 

HP 
HR 
IN 
LC 
VP 
A-"X 

-

MSO = Matrix Spike Duplicate 
MO = Method Duplicate 

RS = Reference Standard (also referred to as an e,.,,1emal reference standard) 
ICV = Initial Calibration Verification 
CCV = Continuing Calibration Verification 
LCS = Laboralol)' Control Sample 

420 West First Street 
Casper, WY 82601 
(307) 235-5741 



rpjsmps JoB Sam p l e 
08/18/99 

I n f 0 

Job Number ..... : 995485 Location.: 57210 Customer Job 10 ..... : RILEY PASS - 3806 
Project Number.: 98000013 Project Description.: general radiochemistry 

Job Receive Date.: 08/18/99 
Project Manager .. : dwu 

Customer ....... : Pioneer Technical Services Contact.: Jodi Belanger-Woods 

Sample Number.: Customer Sample 10.: RP-SE-Al 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 13:45 
Sample Matrix.: SEDIMENT 
Containers Received ....•. : 
COfllTlents .......•......... : 
Radioactivity Class .•.... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48418 4 oz Glass Jar NONE N 

Sample Number.: 2 Customer Sample 10.: RP-SE-A2 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 12:30 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. F Condition Volume 

48419 4 oz Glass Jar NONE N 

Sample Number.: 3 Customer Sample 10.: RP-SE-B1 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 19:35 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
COfllTlents ........••....... : 
Radioactivity Class .•.... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48420 4 oz Glass Jar NONE N 

Sample Number.: 4 Customer Sample ID.: RP-SE-B2 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 19:10 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48421 4 oz G lass Jar NONE N 

Sample Number.: 5 Customer Sample 10.: RP-SE-B3 

Date Received.: 08/18/99 Time Received.: 11:10 
Sample Matrix.: SEDIMENT 

Sample Date.: 08/10/99 Sample Time.: 19:35 

Conta i ners Rece i ved ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48422 4 oz Glass Jar NONE N 

Page 1 

Bin # 

PREP 

Bin # 

PREP 

Bin # 

PREP 

Bin # 

PREP 

Bin # 

PREP 
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l rpj_s_m_p_s ____________________________________ J __ O_B _____ S __ a __ m_p __ l __ e _____ I_n __ f __ O _____________________________________________ V_1~ 08/18/99 

Number ..... : 995485 Location.: 57210 Customer Job 10 ..... : RILEY PASS - 3806 
... 0ject Number.: 98000013 Project Description.: general radiochemistry 

Job Receive Date.: 08/18/99 
Project Manager .. : dwu 

Customer ....... : Pioneer Technical Services Contact.: Jodi Belanger-Woods 

Sample Number.: 6 Customer Sample 10.: RP-SE-B4 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 19:10 
Sample Matrix.: SEDIMENT 
Containers Received ..•... : 
Comments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48423 4 oz Glass Jar NONE N 

Sample Number.: 7 Customer Sample 10.: RP-SE-Cl 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 16:15 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48424 4 oz Glass Jar NONE N 

~ "~le Number.: 8 Customer Sample 10.: RP-SE-C2 

._C Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 16:35 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Comments .................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48425 4 oz Glass Jar NONE N 

Sample Number.: 9 Customer Sample 10.: RP-SE-D1 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 15:34 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Bott le # Type of Bottle Preserv. Condition Volume 

48426 4 oz Glass Jar NONE N 

Sample Number.: 10 Customer Sample 10.: RP-SE-D2 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 14:46 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Type of BottLe Preserv. Condition VoLume 

Page 2 

Bin # 

PREP 

Bin # 

PREP 

Bin # 

PREP 

Bin # 

PREP 

Bin # 



rpjsmps JoB Sam p l e 
08/18/99 

I n f 0 

Job Number ..... : 995485 Location.: 57210 Customer Job 10 ..... : RILEY PASS - 3806 
Project Number.: 98000013 Project Description.: general radiochemistry 

Job Receive Date.: 08/18/99 
Project Manager .• : dwu 

Customer ....... : Pioneer Technical Services Contact.: Jodi Belanger-Woods 

48427 4 oz Glass Jar NONE N 

Sample Number.: 11 Customer Sample 10.: RP-SE-E1 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 16:45 
Sample Matrix.: SEDIMENT 
Containers Received .•..•. : 
Conments ............•.... : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. F Condition Volume 

48428 4 oz Glass Jar NONE N 

Sample Number.: 12 Customer Sample 10.: RP-SE-E2 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample T~me.: 14:20 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Conments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48429 4 :oz G lass Jar NONE N 

Sample Number.: 13 Customer Sample 10.: RP-SE-X1 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 17:55 
Sample Matrix.: SEDIMENT 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48430 4 oz Glass Jar NONE N 

Sample Number.: 14 CUstomer Sample 10.: RP-SS-A 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 13:00 
Sample Matrix.: SOIL 
Containers Received ...... : 
Comnents ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48431 4 oz Glass Jar NONE N 

Sample Number.: 15 Customer Sample 10.: RP-SS-C 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 12:00 
Sample Matrix.: SOIL 
Containers Received ...... : 
Comments ................. : 
Radioactivity Class ...... : 

Page 3 

PREP 
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PREP 

Bin # 

PREP 
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PREP 
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PREP 



I rpjs_m_p_s ____________________________________ J __ O __ B ____ S __ a __ m __ p __ l_e _____ I __ n __ f __ o ____________________________________________ V_1~ . 08/18/99 

Number ..... : 995485 Location.: 57210 Customer Job 10 ..... : RILEY PASS - 3806 
~roject Number.: 98000013 Project Description.: general radiochemistry 

Job Receive Date.: 08/18/99 
Project Manager .. : dwu 

Customer ....... : Pioneer Technical Services Contact.: Jodi Belanger-Woods 

Bottle # Type of Bottle Preserv. Condition Volume 

48432 4 oz Glass Jar NONE N 

Sample Number.: 16 Customer Sample 10.: RP-SS-D 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 10:45 
Sample Matrix.: SOIL 
Containers Received ...... : 
COrTlTlents ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. F Condition Volume 

48433 4 oz Glass Jar NONE N 

Sample Number.: 17 Customer Sample 10.: RP-SS-E 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 13:15 
Sample Matrix.: SOIL 
Containers Received ...... : 
COrTlTlents ................. : 
Radioactivity Class ...... : 

Bottle # Type of Bottle Preserv. Condition Volume 

'4 4 oz Glass Jar NONE N 

Sample Number.: 18 Customer Sample 10.: RP-SS-X 

Date Received.: 08/18/99 Time Received.: 11:10 Sample Date.: 08/10/99 Sample Time.: 18:05 
Sample Matrix.: SOIL 
Containers Received ......... : 
Comments ................. : 
Radioactivity Class . ..... : 

Bottle # Type of Bottle Preserv. Condition Volume 

48435 4 oz Glass Jar NONE N 

Page 4 

Bin # 

PREP 

Bin # 

PREP 

Bin # 

PREP 

Bin # 

PREP 



rpjsdst Job T est 0 i s t r i but i o n V2] 
08/18/99 

Job Number ..... : 995485 Locati on.: 57210 Customer Job !D ••••. : RILEY PASS - 3806 Job Receive Date.: 08/18/99 
Project Number.: 98000013 Project Description.: general radiochemistry Project Manager .. : dwu 
Customer ....... : Pioneer Technical Services Contact.: Jodi Belanger-Woods 

Method Method Description Sample Distribution 
Tests Test Description Mtx Test Limits Test Units Test TAT 

901.1 Gamma Scan (HPGe gamma) 1-18 

RA226 Radium-226, Activity S 0.1 pCi/g 28 DAYS 
RA226E Radium-226, Error +\- S 0.1 pCi/g 28 DAYS 
LJ235 Uranium-235, Activity S 0.1 pCi/g 28 DAYS 
U235E Uranium-235, Error +/- S 0.1 pCi/g 28 DAYS 

Page 1 




