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Preliminary Report on the Geotechnical Properties of the
Fort Union Formation at Sheridan, Wyoming

by Richard A. Farrow!
Introduction
This report summarizes the geotechnical properties and lithology obtained
from tests run on core holes at Sheridan, Wyo. (fig. 1). The study, which is
" part of the Energy Lands Program, helps define geotechnical and lithologic
characteristics of the lower Tertiary Fort Union Formation in the northwest
part of the Powder River Basin, Wyo. and Mont. The study provides information
that is helpful in predicting the effects of mining coal in the formation and
to define the characteristics of the broken rocks when they comprise spoil
banks on reclaimed land. The study also provides civil engineering data used
for site construction of highways, bridges, coal silos, buildings, pipe]ines,‘
canals, and other related projects.
Tube samples or core were taken from four holes that were spaced within
10 m of each other and on the northeast side of Sheridan City and in the
NW1/4SE1/4, sec. 23, T. 5 N., R. 84 W., Sheridan County, Wyo. The collar
elevation of the site was about 1134 m (3,720 ft) and the core holes
penetrated the uppermost 136.7 m (488 ft) of soil and rocks. The uppermost
5.6 m (18.3 ft) of sampling was done with a Shelby tube and the remainder was
done with wireline coring apparatus. All the holes were plugged with
bentonite slurry and Portland cement after the study was completed. The
composite tube-sample-~and-core-hole is herein called S-2 core hole.
- The data is reported in either metric or English-system units--depending
upon what units were calibrated iﬁto the individual testing devices. Appendix

A has conversion faclors for the different units of pressure and length.

lDeceased, November 25, 1980.
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Figure 1.--Index map showing the drill-site Tocality, Powder

River Basin, Sheridan, Wyo.



Field tests and procedures

Upon recovery, each core was wiped, scraped, or washed and described for
lithology and general consistency. Detailed lithologic descriptions are
summarized in Appendix B. Many cores were subjected to point-load and Schmidt
hammer tests and then were sealed in glass jars at the drill site in order to
preserve natural moisture. Commercial geophysical logs, three-dimensional
sonic velocity, electric (spontaneous potential and resistivity), caliper,
density, and nuclear (gamma-ray and neutron) logs were run in the S-2 hole
before it was cased. Compressional-wave velocity is calculated from the sonic
logs, as are the point-load and Schmidt hammer test data, which with the
lithologic and core-recovery logs are presented in the geotechnical properties
log of Appendix C.

The point-load test described in Aufmuth (1974) consists of diametrically
compressing a segment of core between two rounded points until failure occurs
in tension. The value of the index is calculated from P/d, where P is the
force at failure and d is the diameter of the core. Some authors multiply
this by the factor 4/m, which then results in the force per unit area on the

broken surface; this report does not.



The Schmidt hammer test is a device that propels a spring-loaded hammer
against the sample and measures the rebound. The rebound numbers (R) are
empirically related to the amount of rebound against a calibrated spring. The
test is a nondestructive index of relative compressive strength for elastic
materials (Hall and others, 1974). Most of the rocks and soils in this
borehole are near the Tower limits of sensitivity of the test, however, and
relative strengths can only be determined in a qualitative sense. The test
requires a coherent segment of core whose length exceeds its diameter. If the
core failed under impact, the data from that depth were discarded. The plot
on the geotechnical properties log shows the arithmetic mean of three Schmidt
type-L hammer tests for each depth reported.

Laboratory test program and procedures

Subsequent tests in the laboratory were performed to determine properties
of both soils and rocks and the results are summarized in Appendix B. The
lTess-competent materials were tested for grain-size distribution, Atterberg
Timits, water content, and densities. For the most part, only minimal effort
was required to disaggregate the materials so tested. More competent layers
were subjected to tests normally associated with rocks. The tests included
those for static elastic moduli, unconfined compressive strength, and dynamic
elastic properties. Preparation of suitable specimens was difficult because
of the friable or fissile nature of the material; therefore, only limited

numbers of the rock tests were performed.



Preparation of soil samples was performed in accordance with the standard
method for dry preparation of soil samples for particle-size analysis and
determination of soil constants (ASTM standard D421-58, reapproved 1972).
Particle-size analysis of soils (ASTM standard D422-63, reapproved 1972) was
used in the subject determinations with the exception that disaggregation was
accomplished by rubber pestle and hand-held mortar. The results are presented
as computer-generated graphs. The ASTM standard methods were used for the
determination of liquid limit, plastic 1imit, and plasticity index of soils
(ASTM standards D423-66 and D424-59, reapproved 1971). The water pycnometer
method described in the standard method of test for specific gravity of soils
(ASTM D854-58, reapproved 1972) was used for determination of grain
densities. Bulk densities were determined according to the method described
by Chleborad and others (1975). Static elastic moduli were determined on the
same specimens as were subsequently tested for unconfined compressive
strength. Stress-strain curves were drawn by two X-Y plotters from signals
originating from a load cell and from a specimen-mounted deformation jacket
containing both radial and longitudinal linear variable differential
transformers. The curves, along with specimen dimensions, tolerances, and
modes of failure, are shown in Appendix D (Laboratory Test Results). Also
shown are the results of ultrasonic puTse velocity tests. Wherever sample
numbers are given in this report, they refer to the core hole and to depths in

meters.
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APPENDIX A

Conversion factors for pressure and length
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Table 2.--Conversion factors for length

To ipch feet millimeter centimeter meter
(in.) (ft) (mm) (cm) (m)
From
inch 1 0.08333 25.400 2.5400 2.5400
(in.) x10-2
feet 12.0 1 304.8 30.48 3.048
(ft) x10~1
millimeter  3.937  3.281 1 10-1 10-3
(mm) x10-2 x10-3
centimeter  3.937  3.281 101 1 10-2
(cm) x10-1 x10~2
meter 39,37 3.281 103 102 1
(m)

A3



APPENDIX B

Lithologic description of Shelby tube samples and core samples
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Depth
(meters)

0-0.45
0.45-0.70
0.70-0.80
0.80-2.00

2.00-3.00

3.00-4.00
4.00-5.15
5.15-5.75

5.75-6.00

Lithology of Shelby-tube samples

Description

Plant debris and coal fragments

Clay, moderate yellowish-brown, sandy, stiff, plastic

Clay, dusky yellowish-brown, silty, soft, plastic

Clays, moderate to dark yellowish-brown, silty, stiff,
plastic

Clay, as above, sandy with occasional gravel to 1 cm,
white calcareous lines, lenses, and stringers below
2.75 m

Clay, dark yellowish-brown, silty, plastic, stiff

As above with 2-3 cm sand layer at 4.85 m

Clay, mottled reddish-yellow-brown with reddish-brown
spots in light olive-gray overall color, soft, plastic;
contains fragments of relatively unweathered claystone;
grades downward to moderate brown

Gravel, loose, wet, fragments about 2-3 mm in moderate

brown clay matrix, end of Shelby-tube samples

B2



Lithology of core samples

Depth
(meters) Description
0-4.88 Surface pipe rotated in; no sample

4,88-5.03 Sand, light yellowish-brown with light gray stringers,
very fine to fine-grained, clay binder, soft, zones of
iron oxide

5.03-5.18 m===d0==m e e e —ccma e

5.18-5.33 Clay, yellowish-brown, silty to very fine sandy zones

5.33-5.49 ¢ [ e T L PP

5.49-5.64 Clay, yellow-brown, darker brown mottlings

5.64-5.79 Clay, yellow-brown, silty to very fine sandy zones

5.79-5.87 Sand, light brown, silty, soft

5.87-7.16 Pebbles to 5 cm, very fine to fine gravel

7.16-7.32 mmme0mmmmmmmmmmmmmmmmmmmmmemmememmeme-ee———————————————

7.32-7.41 Claystone, medium gray with irregular zones of light gray
siltier zones

7.41-7.54 Claystone, as above, less sandy

7.54-7.80 Mudstone, very fine bedding, thinly interlaminated
carbonaceous sands and silts

7.80-8.40 Mudstone, medium gray with light gray silty zones

8.40-8.55 Mudstone, as above, with iron oxide zones

8.55-8.70 Mudstone, as above, silty, more uniform

8.70-8.90 Claystone, medium gray, slightly silty

8.90-9.10 o

B3



Lithology of core samples--Continued

Depth Description

(meters)
9.10- 9.20 Mudstone, medium gray, silty
9.20- 9.40 s [ e L L P PP
9.40- 9.50 s [ e EE PP P PP
9.50- 9.70 Mudstone, medium gray-brownish gray, silty
9.70- 9.85 R e C L e L P L PP PP P e L et
9.85-10.15 Mudstone, medium gray-brownish gray, silty, becoming

hard enough to produce conchoidal fractures
10.15-10.30 Mudstone, medium dark gray, silty zones
10.30-10.45 Mudstone, medium gray, silty zones increasingly

silty downward

10.45-10.60 Mudstone, medium gray, very fine sand at bottom
10.60-10.75 Mudstone, medium gray, very fine sandy, friable
10.75-10.90 Mudstone, medium gray, brownish gray zones, alternating

sandy and very clayey zones

10.90-11.00 Mudstone, as above, black carbonaceous inclusions
11.00-11.10 Mudstone, medium dark gray, silty, carbonaceous zones
11.10-11.25 —===d0-mm e e e
11.25-11.40 Mudstone, as above, coal (11.35)?

11.40-11.53 Mudstone, mediﬁm dark gray, silty, carbonaceous zones
11.53-11.70 Mudstone, medium dark gray, silty, coaly zones,

hairline fractures subhorizontal
11.70-12.30 Mudstone, medium dark gray, silty, coal stringers

2 mm thick

B4



Lithology of core samples--Continued

Depth Deécription
(meters)
12.30-12.40 Mudstone, dark gray, carbonaceous, finely laminated

clay, dark gray carbonaceous at base, high angle
parting along compositional boundary

12.40-12.60 Mudstone, dark gray to black, very carbonaceous,
fine laminations mostly of clay

12.60-12.75 Coal

12.75-12.90 Mudstone, dark gray to dark brownish gray, mostly

clay, 10 cm; some coal

12.90-13.03 Mudstone, dark brownish gray, clayey
13.03-13.20 T [ B L L PP L P L PR LT
13.20-14.00 Shale, dark gray to black, very carbonaceous to

coaly, bottom 10 cm mudstone, dark gray to black,

silty
14.00-14.15 Mudstone, medium dark gray
14.15-14.45 Mudstone, medium dark gray, spiral slickensides from

drilling, coaly zones

14.45-15.00 Coal and shale, black

15.00-15.15 Mudstone, medium dark gray, silty

15.15-15.30 s L e L L PP
15.30-15.45 Mudstone, dark gray to black, silty and coaly zones
15.45-15.60 ¢ ¢ B e e L L PP
15.60-15.75 Shale, dark gray, coaly and silty zones; grades into

mudstone, brownish gray, clayey

15.75-15.90 Mudstone, dark gray, silty

BS



15.
16.
16.

16.
16.
16.
16.
16.
17

17.
17.
17.
17.

17.

18.
18.
18.
18.
18.
18.
18.

Depth

(meters)

90-16.
05-16.
20-16.

35-16.
50-16.
65-16.
80-16.
90-17.

.05-17.

20-17.
35-17.
50-17.
65-17.

80-18.

00-18.
15-18.
30-18.
45-18.
60-18.
75-18.
90-19.

05
20
35

50

80
90
05
20

00

15
30
45
60
75
90
05

Lithology of core samples--Continued

Description
Mudstone, dark gray, silty
Mudstone, dark gray, clayey
Shatle, black, very carbonaceous, bottom 3 cm
are coal, shaley
Coal 3 cm, shale, black, coaly

Shale, black, carbonaceous

Mudstone, medium dark gray to medium brownish

gray, silty zones, 1 mm thick coal stringers

Mudstone, medium dark gray to medium brownish gray,
silty zones, 5 mm thick coal stringers
Mudstone, medium dark gray to medium brownish gray,

silty zones distinctively eroded by drilling fluid

Mudstone, as above

Mudstone, medium brownish gray, silty

Mudstone, medium brownish gray, silty, carbonaceous

Mudstone, medium gray, grading to light gray, silty

B6



Depth

(meters)

19

19.

19.

19.

19.

20.

20.

20.

20.

20.

20.
20.

21
21

21

.05-19.20

20-19.35

35-19.50

50-19.65

65-20.00

00-20.15

15-20.30

30-20.45

45-20.60

60-20.75

75-20.90

90-21.05

.05-21.20
.20-21.25

.25-21.40

Lithology of core samples--Continued

Description

Mudstone, medium dark gray, silty to sandy (very
fine-grained), carbonaceous zones

Mudstone, medium dark gray with brownish gray, silty
zones

Mudstone-siltstone, 1ight olive gray to 1light gray,
hard, concretionary

Mudstone, medium olive gray, sandy (very fine-grained),
carbonaceous zones

Mudstone, medium gray, silty to sandy (very fine-
grained), carbonaceous zones, silty zones are

brownish gray

Mudstone, brownish olive gray, clayey, grades to

shale, dark brown, very carbonaceous-lignitic 6 cm
Shale, dark gray to black, carbonaceous, fissile
Shale, as above, pyrite flecks

Mudstone, medium dark gray, clayey, carbonaceous zones

Mudstone, dark gray, c]éyey zones with interlaminated
sparce silty zones, brownish gray, occasional
carbonaceous layers

Mudstone, dark gray, some fissility, occasional

. silty zones

B7



Lithology of core samples--Continued

Depth Description
(meters)
21.40-21.55 Shale, dark gray to black, very carbonaceous to
coaly
21.55-21.70 Mudstone, medium gray, clayey
21.70-21.85 Mudstone, medium gray, clayey, grades to shale,

black, carbonaceous

21.85-22.00 Shale, brown, lignitic-coaly stringers, mudstone,
clayey 7 cm

22.00-22.05 Mudstone, clayey at top, grades to shale, coaly

22.05-22.15 Mudstone, clayey, mediull olive gray, 5 cm shale,

black, carbonaceous

22.15-22.30 T (L e e L L L L P P L LT L
22.30-22.45 Coal, 10 cm, shale, black, carbonaceous
22.45-22.60 Shale, black, carbonaceous grades to claystone,

dark gray carbonaceous

22.60-22.75 Claystone, dark gray, rosin spot

22.75-23.25 Claystone, as above

23.25-23.40 Shale, dark gray, carbonaceous

23.40-23.55 | e L PP L L L
23.55-23.70 mmm e 0 mm e e
23.70-23.85 Shale, 10 cm, as above, 5 cm coal,black

23.85-24.00 Coal, black

24.00-24.15 Shale, black with interbedded coal stringers
24.15-24.30 Claystone, dark olive gray, silty zones

24.30-24.50 mmmm 0 e e e e



Lithology of core samples--Continued

Depth Description

(meters)
24.50-24.65 Claystone, dark olive gray, silty zones
24.65-24.80 [ L L
24.80-24.90 Mudstone, dark olive gray, clayey
24.90-25.10 Shale, dark gray to black, carbonaceous
25.10-25.25 R [ L L L LS
25.25-25.40 Mudstone, dark olive gray
25.40-25.55 R (o e L L LT
25.55-25.70 Mudstone, dark gray to black, with coal stringers

and coaly shale, grades to claystone, black,

carbonaceous
25.70-25.85 Claystone, dark gray, carbonaceous
25.85-26.00 Coal, 10 cm, shale, black, carbonaceous, silty
26.00-26.10 Mudstone, dark olive gray, silty zones, washed by

drilling fluid

26.10-26.20 B bt (T ittt
26.20-26.35 B ' bt ittt
26.35-26.50 Mudstone, dark olive gray, silty zones, spiral

fractures from drilling

26.50-26.65 Mudstone, dark.gray with lighter silty zones
26.65-26.80 Rt (L b C L LT
26.80-26.95 e i L EE L P L P L L P LR
26.95-27.10 R R L LE L L LT
27.10-27.25 Mudstone, medium olive gray, silty

27.25-27.40 ====d0====mm—mmmmm e m e e

B9



Depth

(meters)

27.40-27.

27.55-27.
27.65-217.
27.85-27.
27.95-28.
28.05-28.
28.65-28.

28.80-28.

28.95-29.
29.05-29.

29.50-29

29.65-29.
29.95-30.

30.10-30.

30.25-30.
30.40-30.

30.55-30.
30.70-30.

30.85-31

55

65
85
95
05
65
80

95

05
50

.65

95
10

25

40
55

70
85

.95

Lithology of core samples--Continued

Description

Mudstone, medium olive gray, with dark gray zones,
silty

Mudstone, medium olive gray, silty, hard

Mudstone, medium olive gray, less silty, hard

Mudstone, medium olive gray, less silty

Claystone, shale, dark olive gray to black,
carbonaceous

Shale, black, carbonaceous, grades to mudstone,
dark gray to dark olive gray, carbonaceous

Claystone, dark olive

Mudstone, dark olive, silty

Mudstone, dark olive to medium brownish gray, silty

Mudstone, dark gray, silty

Mudstone, medium gray to olive brown, 5 cm silty
zone

Mudstone, dark to medium olive gray, carbonaceous,
silty .

Mudstone, dark gray 5 cm, medium gray 10 cm

Mudstone, medium gray, silty, light yellow brown
zones

Mudstone, medium olive gray

Mudstone, medium olive gray, yellow brown zones



31

32.
32.

32.
32.

32.
32.
33.

33.
34.
34.
34.
34.

34.

35.

35.
35.

Depth

(meters)

.95-32

10-32.
25-32.

40-32.
55-32.

70-32.
85-33.
85-33.

95-34.
10-34.
50-34.
65-34.
80-34.

95-35.

10-35.

20-35.
35-35.

.10
25
40

55
70

85
85
95

10
50
65
80
95

10

20

35
50

Lithology of core samples--Continued

Description

Mudstone, medium olive gray, yellow brown zones

Mudstone, medium olive gray, very silty

Mudstone, medium olive gray, sandy (very fine-
grained)

Mudstone, medium olive gray, silty

Mudstone, medium olive gray, silty, finely inter-
laminated carbonaceous silts bottom 3 cm

Siltstone-mudstone, dark gray, carbonaceous

Core missing

Sandstone, medium gray, very fine-grained, speckled,
20 percent feldspar, subrounded to rounded, very
friable - -sample lost above is presumed to be
more of the sandstone, carbonaceous stringers and

coaly zones approximately 1 mm thick

Sandstone, as above, becomes increasingly silty

Siltstone, light medium gray, very hard, partings
along fossil ieaves, becomes dark gray

Siltstone, as above, 1ight medium gray, not as hard,
becomes sandy at base

Shale, black, coaly, soft

Mudstone, medium dark olive gray, silty

Mudstone, as above, clayey with partings in coal

B11



Depth

(meters)

35.50-35.80

35.
35.
36.
36.

36.
36.
36.
36.
36.

37.
37.
37.
37.
37.
38.

38.

38.

38.

38.

38

80-35.
95-36.
10-36.
25-36.

35-36.
50-36.
65-36.
80-36.
95-37.

25-37.
35-37.
50-37.
65-37.
80-38.
00-38.

05-38.
20-38.
35-38.

50-38.
.65-38.

95
10
25
35

50
65
80
95
25

35
50
65
80
00
05

20
35
50

65
80

Lithology of core samples--Continued

Description

Mudstone, as above

Mudstone, dark gray to black, clayey

Shale, dark olive gray, carbonaceous, silty

Shale, dark olive gray, dark dusky brown, carbonaceous
zones

Shale, dark olive gray, silty zones

Mudstone, dark olive gray, silty zones

Mudstone, as above, carbonaceous zones

Mudstone, dark olive gray, silty zones

Mudstone, as above, sandy (very fine-grained) at
base, carbonaceous

Shale, gray to black, carbonaceous

Shale, black, carbonaceous, very fine laminations

Siltstone, dark brownish gray, sandy (very fine-

grained) carbonaceous stringers, very friable

Siltstone, dark olive gray

Mudstone, dark olive gray, silty zones, soft
clayey zones

Mudstone, as above, increasing clay content

Mudstone, as above, becomes silty at base

B12



Lithology of core samples--Continued

Depth Description

(meters)
38.80-38.95 Mudstone, dark olive gray, few lighter colored silty

zones

38.95-39.10 Mudstone, as above
39.10-39.25 mmemd0mmm e e e e e oo
39.25-39.40 ey
39.40-39.55 e e |
39.55-39.70 S S
39.70-39.85 ----do--—-—-—---—-—-----------—; -----------------
39.85-40.00 me==d0- - m e e o
40.00-40.15 T S m—mmeemcemccmana
40.15-40.30 Mudstone, dark olive gray, increasing silt to sandy

(very fine-grained)

40.30-40.45 Siltstone, olive gray, sandy (very fine-grained)
40.45-40.60 ! et e T
40.60-40.75 m===d0- e e o
40.75-40.85 Siltstone, as above, harderz
40.85-41.00 mmm e mmmm e e e e
41.00-41.15 Mudstone, olive gray, silty and clayey zones
41.15-41.30 m===d0- = e e -
41.30-41.45 Mudstone, olive gray, becomes lighter olive and siltier
downward
41.45-41.60 Mudstone, as above, with tan-brown concretions
41.60-41.75 Mudstone, grades downward to siltstone, olive gray,

sandy (very fine-grained)
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Lithology of core samples--Continued

Depth Description
(meters)
41.75-41.90 Siltstone, light olive gray, sandy (very fine-

grained), vertical fractures
41.90-42.00 e (¢ et i LT
42.00-42.15 Mudstone, dark olive gray, clayey zones, with light

olive gray silty and sandy (very fine-grained)

zones
42.15-42.25 Siltstone, 1ight olive gray
42.25-42.40 Siltstone, olive gray
42.40-42.55 Siltstone, 1ight olive gray, sandy (very fine-

grained) hard

42.55-42.70 R« [ L L L P PP PP et
42.70-42.85 Mudstone, olive gray, silty

42.85-43.15 Mudstone, olive gray, less silty

43.15-43.20 Siltstone, 1light olive gray

43.20-43. 30 Sandstone, 1ight olive gray, very fine to

fine-grained, silty, clayey zones, friable

43.30-43.40 m===d0- mm e e -
43.40-43.50 Mudstone, olive gray, sandy at top

43.50-43.65 Mudstone, olive gray, sandy at base

43,.65-43.80 Sandstone, light olive gray, very fine grained to

silty, grades downward to siltstone then mudstone

43.80-43.90 Mudstone, olive gray, silty zones

43.90-44.05 Mudstone, olive gray, siity to sandy (very fine-
grained)

44.05-44.20 Siltstone, light olive gray with brownish hard zones
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a4,
a4,
44.
a4,
45,
45.

45.

45.
45.
45.
46.
46.
46.
46.
46.
46.
47.
47.
47.

47

Depth

(meters)

44.20-44.35

.45-47.

35-44,
65-44.
80-44.
95-45.
10-45.
30-45.

45-45.

55-45.
70-45.
85-46.
00-46.
15-46.
35-46.
45-46.
60-46.
85-47.
00-47.
15-47.
35-47.

65
80
95
10
30
45

Lithology of core samples--Continued

Description

Siltstone, as above, grades to claystone, olive
gray

30 cm lost, probably clay

Claystone-mudstone, olive gray, silty zones

Claystone, olive gray, not as silty

Mudstone, olive gray, silty zones

Core lost

Sandstone, olive gray, very fine-grained to silty,
friable, grades downward to shale, black,
carbonaceous

Sandstone, olive gray, very fine-grained, carbonaceous

stringers

Shale, black, carbonaceous

Coal, black, shale partings

Coal, mudstone, brownish olive gray, silty
Mudstone, olive gray, carbonaceous zones, silty

Mudstone, olive gray, no carbonaceous zones

Claystone, olive gray

Mudstone, olive gray, more silty

Sandstone, light olive gray, 5 cm, mudstone, olive
gray, silty
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Lithology of core samples--Continued

Depth Description
(meters)
47.60-47.65 Sandstone, light olive gray, 5 cm, mudstone, olive

gray silty

47.65-47.80 Mudstone, olive gray,.silty to sandy
47.80-47.95 Siltstone, light olive gray, sandy
47.95-48.10 Siltstone, as above, grades to sandstone, sandy

(Very fine-grained), olive brown
48.10-48.25 Sandstone, light olive gray, very fine-grained to

silty, hard

48.25-48.40 Siltstone, olive gray, grades downward to claystone
48.40-48.50 Mudstone, olive gray with Tighter colored silty zones
48.50-48. 65 mem=d0- = e e e -
48.65-48.80 s B L PR PP PR
48.80-48.90 e ( t E
48.90-49.05 ¢ T T T
49.05-49.15 Mudstone, olive gray, silty

49.15-49.30 e et e
49.30-49.45 mmm e 0 m e e e e e e
49.45-49.55 mmmed0mmmmmmmmmmmmmm e mmm e
49.55-49.70 ¢ (Lt e D e P LT
49.70-49.85 Mudstone, olive gray, sandy at top

49,85-50.05 Mudstone, olive gray

50. 05-50. 20 o
50.20-50. 35 —===0- == m e e e
50.35-50.50 Mudstone, olive gray, sandy at bottom

50.50-50.65 S



Depth

(meters)

50.65-50.75

50.
50.

51
51

51
51

51

52.
52.
52.

51

51
51
51

90-51
.05-51
.50-51

.65-51
.80-51

.95-52.

.35-51

.50-51
.65-51
.80-51

75-50.

10-52.
20-52.
35-52.

90

.05
.50
.65

.80
.95

10
20

50

.50

.65
.80
.95

Lithology of core samples--Continued

Description

Shale, dark olive gray, some fissility to very fine
bedding

Mudstone, olive gray, silty

Sandstone, olive gray, very fine-grained, friable

with brownish zones

Mudstone, olive gray, silty to sandy (very fine-

grained)

Mudstone, olive gray, silty

Mudstone, olive gray, silty with brownish zones

Mudstone, olive gray, silty with brownish zones,
at 52.50 meters bottom section of surface casing
rotated off and was lost in the hole. Drill rig
moved approximately 1 m east and rock-bit hole
started

Mudstone, dark olive gray, silty with very
fine sandy zdnes

Sandstone, olive gray, very fine-grained, silty

Mudstone, olive gray, silty to sandy (very fine-

grained)
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Lithology of core samples--Continued

Depth Description

(meters)
51.95-52.10 Mudstone, olive gray, silty
52.10-52.25 s B e PR e
52.25-52.40 Mudstone, light olive gray, silty
52.40-52.50 mmmedQm mm e mmmmmm e —————
52.50-52.60 Sandstone, very fine-grained, dark olive gray,

silty

52.60-52.75 Mudstone, dark olive gray, silty to sandy (very

fine-grained)

52.75-52.85 mem=dOm e e

52.85-53.00 Mudstone, dark olive gray, silty

53.00-53.15 Mudstone, dark olive gray, lighter silty zones.

53.15-53.30 e G L L L P LT

53.30-53.45 —===d0- e e e

53.45-53.60 e

53.60-53.75 s L e LR PP

53.75-53.80 Mudstone, becomes very clayey with lighter brown
mottling

53.80-53.95 Mudstone, dark olive gray

53.95-54.10 Mudstone, as above, grades downward to dark

brownish olive clay
54.10-54.25 Shale, dark brown to black, carbonaceous, pockets

and 3 mm coal stringers

54.25-54, 35 ¢ | L ettt
54.35-54.80 Same soft shale drilled and not cored
54.80-54.95 Mudstone, dark brownish olive gray, grades downward

to dark olive gray
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54

55.
55.
55.
55.
55.
55.

56.
56.
56.
56.
56.
56.

56.
56.

57.
57.
57.
57.
57.
57.
57.
58.

Depth

(meters)
.95-55.
10-55.
15-55.
30-55.
45-55.
60-55.
75-56.

00-56.
15-56.
30-56.
40-56.
50-56.
60-56.

75-56.
85-57.

00-57.
15-57.
30-57.
35-57.
60-57.
75-57.
90-58.
05-58.

10
15
30
45
60
75
00

15
30
40
50
60
75

85
00

15
30
35
60
75
90
05
20

Lithology of core samples--Continued

Description

Mudstone, dark olive gray, silty zones

Mudstone, dark olive gray, silty

Mudstone, as above, olive gray, silty

Mudstone, as above, carbonaceous zones

Sandstone, very fine-grained to silty, clayey
zones, friable, mottled with mudstone, as above

Sandstone, as above

Shale, dark olive gray, sandy at top

Shale, as above

Shale, as above, hard

Shale, as above, becomes brownish, carbonaceous

Shale, brownish to black, carbonaceous to coaly

zones, silty

Shale, becomes darker olive gray, fractures at
40° separates coal 3 cm

Shale, black, coaly

Mudstone, dark olive gray, clayey

Mudstone, as above, coaly stringers



Depth

(meters)

58.20-58. 35

58.

58.

58.

58.

58.

58.

59.

59

59.

59.

59.

59.

59

60.
60.
60.

.20-59.

.85-60.

35-58.

50-58.

60-58.

75-58.

80-58.

90-59.

05-59.

35-59.

45-59.

55-59.

70-59.

00-60.

15-60.
25-60.

50

60
75
80
90

05

20
35
45

55

70

85
00
15
25
40

Lithology of core samples--Continued

Description

Sandstone, olive gray, very fine grained to silty,
very clayey

Sandstone, as above, grades downward to interbedded
mudstone, as above

Sandstone, as above, carbonaceous, lignitic

Mudstone, olive black

Mudstone, olive black, clayey

Mudstone, as above, becomes very silty with carbona-
ceous stringers

Mudstone, olive gray, silty to sandy (very fine

grained) zones, argillaceous

Mudstone, olive gray, grades to siltstone, olive
gray, hard

Siltstone, olive gray, sandy (very fine grained)
hard, becomes softer, clayey, grades to mudstone

Mudstone, grades to siltstone, olive brown, grades te
mudstone, da?k olive gray

Mudstone, olive gray to greenish gray

Mudstone, dark greenish gray
Mudstone, as above, becomes silty and hard

Mudstone, as above, silty and softer

B20



Depth
(meters)

60.
60.
60.

60.
60.

61
61
61

61
61

62.
62.

62.

62.

62.

62.

40-60.
50-60.
65-60.

80-60
90-61

.05-61
.20-61
. 35-61

.55-61
.85-62.

00-62.
15-62.

25-62.

35-62.

45-62.

60-63.

50
65
80

.90
.05
.20
.35
.55

.85

00

15
25

35

45

60

30

Lithology of core samples--Continued

Description

Siltstone, olive gray

Mudstone, olive gray, hard, silty at top

Mudstone, as above, sandy, abrupt change to
sandstone-siltstone, medium olive gray, very

hard

Sandstone, medium gray, carbonaceous stringers,

silty, hard

Sandstone, light olive gray, very fine grained to

silty, very calcareous, hard

Sandstone, as above, with very fine friable layers

of yellow color

Sandstone, as‘above, brownish yellow, concretions,
becomes mudstone, olive gray with friable
sandy zonés, silty zones, clay seams

Sandstone, light olive gray, very fine grained to
silty friable

Sandstone, as above, with clay-rich zones
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Lithology of core samples--Continued

Depth Description
(meters)
63.30-63.35 Mudstone, olive gray, very sandy with clayey
zones
63.35-63.50 Mudstone, very sandy
63.50-63.65 Sandstone, very argillaceous zones, friable
63.65-63.80 Sandstone, light olive gray, very argillaceous,

silty, friable
63.80-63.95 Sandstone, as above, dark yellow orange zone 63.90
63.95-64.05 Sandstone, dark yellow-brown with lighter yellow
clay-rich zones, medium hard, very hard non-

calcareous zones

64.05-64.70 Sandstone, medium olive gray, friable, argillaceous
64.70-64.75 Sandstone, as above, carbonaceous laminations
64.75-65.05 Sandstone, as above, friable, less than 5 percent

feldspar, subrounded

65.05-65.20 Sandstone, medium olive gray, very argillaceous,
carbonaceogs zones

65.20-65.25 Mudstone, dark olive brown, very friable sandy
zones, clay-rich brown zones, carbonaceous

65.25-65.40 Sandstone, olive gray, carbonaceous stringers,
friable, bright yellow mottling

65.40-66.60 Sandstone, as above, few medium-grain zones,
carbonaceous, friable

66.00-66.15 Claystone, medium olive gray, silty, hard

66.15-66.25 Siltstone, dark yellow brown, sandy (very fine-

~ grained), claystone, medium olive gray, silty, hard
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Lithology of core samples--Continued

Depth Description

(meters)

66.25-66.40 Claystone, medium olive gray, silty
66.40-66.50 Sandstone, light olive gray, very fine grained,

to silty, argillaceous, friable, carbonaceous

stringers
66.50-66.60 Claystone, medium olive gray, silty
66.60-66.85 Claystone, as above, waxy
66.85-67.00 Claystone, as above, dark yellow zones, fractures

and slickensides at 45°
67.00-67.20 Mudstone, medium olive gray, finely laminated

(1/2 cm), silty layers

67.20-67.35 T« (o B e L L P P L PP PR
67.35-67.50 Mudstone, claystone, very argillaceous

67.50-67.65 Claystone, medium dark olive gray, waxy, silty
67.65-68.10 [ it L LT
68.10- 68.15 (s e L L L PP PP L L PR PR L L L
68.15-68. 30 Coal, brownish black, argillaceous

68.30-68.45 Coal, vertical fractures

68.45-68.55 Coal

68.55-68.60 Mudstone, dark olive gray, silty

68.60-68.75 Mudstone, as above, sandy (very fine grained)
68.75-68.90 Mudstone, as above, carbonaceous stringers
68.90-69.05 Siltstone, dark olive gray, silty, argillaceous
69.05-69.20 Mudstone, silty

69.20-69. 30 Mudstone, dark olive gray, with brownish yellow

mottled zones
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Lithology of core samples--Continued

Depth Description
(meters)
69.30-69.40 Mudstone, as above, stringers of very fine sand
69.40-69.55 Mudstone, as above, 45° fractures
69.55-69.70 Mudstone, as above, dark olive gray, silty to

sandy (very fine grained)

69.70-69.85 Mudstone, as above, very silty
69.85-69.95 Mudstone, as above, argillaceous, 2 mm coal
69.95-70.45 Claystone, dark olive gray, coal at 70.05,

brown, argillaceous

70.45-70.60 Claystone, dark olive gray, silty
70.60-70.75 Claystone, as above, waxy
70.75-70.90 mmm e 0 e e
70.90-71.10 Claystone, as above, waxy slickensides
71.10-71.25 Claystone, as above, silty laminations
71.25-71.35 Claystone, dusky yellow brown, fracture 60°,
waxy
71.35-71.40 e [ R E L L L PP L L By
71.40-71.50 Claystone, olive gray
71.50-71.65 Claystone, olive gray, carbonaceous fractures
at 30°
71.65-71.75 Claystone, olive gray, sandy concretions approximate-

1y 10 cm diameter, brownish yellow, hard

71.75-71.90 Claystone, dark olive gray
71.90-72.05 Claystone, dark olive gray, waxy
72.05-72.10 B [ LT T



Lithology of core samples--Continued

Depth Description

(meters)

72.10-72.25 Claystone, dusky yellow brown, silty, slickensides
72.25-72.40 Claystone, as above, slickenside, carbonaceous
72.40-72.55 s (B e L L L
72.55-72.85 e GLL L LT P E P PP e
72.85-73.10 Claystone, olive gray, dark yellow mottling,

soft

73.10-73.25 Shale, dark brown to dusky brown

73.25-73.30 Coal, black, soft

73.30-73.40 Coal, black, hard, vitreous luster

73.40-73.55 Coal, black, dull luster

73.55-73.70 Coal, black

73.70-73.75 e e L e P L L e Pl
73.75-73.90 Coal, 3 cm, claystone, dark dusky brown, 10 cm,

claystone, dusky yellow brown, fractures

30°, waxy
73.90-74.05 Shale, dusky brown, carbonaceous, soft
74.05-74.15 Shale, as above, thin coal seams 2 cm thick
74.15-74.25 Shale, as above
74.25-74.30 R [ L EEEEE L PP
74.30-74.40 ----do-------; -------------------------------
74.40-74.55 s ettt
74.55-74.70 Shale, dusky brown, grades to claystone,

74.60, olive gray, waxy, fractures 60°
74.70-74.75 Claystone, as above, increasingly silty
74.75-74.95 Claystone, as above, very silty
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Lithology of core samples--Continued

Depth Description
(meters)
74.95-75.10 Claystone, as above, carbonaceous flecks,

20° fractures
75.10-75.20 Claystone, olive black, carbonaceous, 60°

fractures, slickensides

75.20-75.30 s [ e L L P L L P

75.30-75.50 Claystone, as above, carbonaceous

75.50-75.60 Claystone, olive black, carbonéceous, increasingly
silty

75.60-75.75 Siltstone, dark gray to black, carbonaceous,

sandy (very fine-grained)

75.75-75.80 Siltstone, as above

75.80-75.90 Coal, black

75.90-76.05 R (e e EE L L L P L L LT
76.05-76.20 T [ e L L L L PP L L P L
76.20-76.35 Coal, black, 76.25, sandstone, very light gray,

friable, argillaceous, carbonaceous flecks

76.35-76.40 ~===d0- -~ e e
76.40-76.60 T LR et D e
76.60-76.75 Sandstone, very light gray, very fine-grained

and silty layers, calcareous

76.75-76.90 Sandstone, as above, fine-grained and silty
layers, calcareous

76.90-77.05 1

77.05-77.40 Sandstone, as above, with 1 cm laminations,
greenish gray claystone layers, carbonaceous

and coaly flecks and stringers, calcareous
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Lithology of core samples--Continued

Depth
(meters) Description

77.40-77.55 Siltstone, gray green, interlaminated with
claystone, gray green, carbonaceous flecks
and stringers, calcareous

77.55-77.70 Siltstone, claystone, as above, calcareous
to limey

77.70-77.85 Siltstone-claystone, as above, hard

77.85-78.00 e L e e e E LR

78.00-78.15 Siltstone-claystone, as above, some yellow
spots, crossbedding and contorted beds,
calcareous to limey

78.15-78.30 Siltstone, as above, fossiliferous

78.30-78.45 mem =0 mm e e

78.45-78.65 Siltstone, very light to 1light gray, sandy
(very fine grained), friable, argillaceous,
very calcareous

78.65-78.80 Siltstone, as above, carbonaceous layers inter-
laminated claystones, sandy, calcareous, HZS

78.80-78.90 e [ e L L P e e e PP

78.90-79.05 1 [ R e e L e P L L e

79.05-79.20 mm o0 m e e

79.20-79.50 Siltstone, as above, 0il slick in bottle

79.50-79.65 Siltstone, as above, becomes very sandy
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Depth

(meters)

79.65-79.75

79.
79.

80.
80.
80.

80.

80.

80.

80.
80.

81

95-81
.10-81

75-79.
85-80.

05-80.
15-80.
30-80.

40-80.

45-80.

65-80.

80-80.

85
05

15
30
40

45

65

80

95

.10
.25

Lithology of core samples--Continued
Description

Sandstone, light gray, very fine to fine-
grained, silty, interlaminated with claystone,
1ight gray to dark gray, carbonaceous stringers,
calcareous

Sandstone-claystone, as above

Sandstone, very light to 1light gray, very fine
grained to silty, argillaceous, carbonaceous

flecks, calcareous

Siltstone, as above, calcareous

Sandstone, 1light gray, very fine grained to
silty, argillaceous, calcareous, interlaminated
siltstone and claystone, light gray, carbona-
ceous flecks and streaks

Siltstone, light gray, carbonaceous flecks
and streaks becomes very silaceous

Siltstone, medium gray, calcareous to limey,
hard

Sandstone, medium dark gray, silty to sandy
(very fine-érained) very calcareous to

Timey, hard

Sandstone, as above, Tlimey
Sandstone, as above, becomes silty, very

argillaceous, calcareous, friable at base
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81

81
81

81

31

82.
82.
82.
82.
82.
82.

82.

82.

82.

83.

83.
83.

Depth

(meters)

.25-81.

.60-81
.65-81

.80-81

.95-82.

10-82.
25-82.
35-82.
45-82.
60-82.
65-82.

70-82.

80-82.

90-83.

00-83.

15-83.
30-83.

60

.65
.80

.95

10

25
35
45
60
65
70

80

90

00

15

30
45

Lithology of core samples--Continued

Description
Siltstone, medium gray, calcareous, carbonaceous

stringers, argillaceous

Siltstone, as above, sandy (very fine
grained) zones

Siltstone, medium gray, very argillaceous,
calcareous

Claystone, medium gray, calcareous to limey,

silty, carbonaceous stringers

Claystone, as above, carbonaceous partings

Claystone, as above, becomes increasingly
interlaminated with noncalcareous clay zones,
less silty, softer, 3 mm coal seam

Claystone, as above

Claystone, as above, silty to sandy (very
fine-grained) layers

Siltstone, medium gray, argillaceous, silty,

scattered yellow gray spots, calcareous

Siltstone, as above, noncalcareous, hard

B29



83.
83.
83.

83.

84.

84.

84.

84.
84.

84.

84.

84.
85.

85.

85.

85.
85.

Depth

(meters)

45-83.
60-83.
80-83.

90-84.

00-84.

05-84.

20-84.

35-84.
50-84.

65-84.

75-84.

90-85.
05-85.

20-85.

35-85.

45-85.
60-85.

60
80
90

00

05

20

35

50
65

75

90

05
20

35

45

60
75

Lithology of core samples--Continued

Description

Siltstone, as above, noncalcareous

Siltstone, medium gray, argillaceous,

noncalcareous, hard

Siltstone, as above, becomes lighter olive

gray, interlaminated with very fine sand

Siltstone, light olive gray, sandy (very
fine jrained), carbonaceous partings
Siltstone, light olive gray, sandy
(very fine grained)
Sandstone, light olive gray, very silty,

argillaceous, noncalcareous

Sandstone, light olive gray, interlaminated
with very carbonaceous silty zones
Sandstone, medium gray, very fine grained,

silty, argillaceous, carbonaceous stringers

Sandstone, as above, silty, very argillaceous
Sandstone, as above, with 2 cm layers fine-

to medium-grained sandstone
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85.

85.
86.

86.

86.
86.
86.
86.
86.
86.

87.
87.
87.
87.

87.

87.

Depth

(meters)

75-85.

90-86.
05-86.

20-86.

35-86.
45-86.
55-86.
70-86.
85-86.
95-87.

10-87.
25-87.
35-87.
40-87.

55-87.

65-87.

90

05
20

35

45
55
70
85
95
10

25
35
40
55

65

75

Lithology of core samples--Continued

Description
Sandstone, fine- to medium-grained, subrounded,
light olive gray, carbonaceous flecks and

stringers, friable, noncalcareous

Sandstone, as above, becomes very fine to
fine-grained at base

Sandstone, as above, carbonaceous
stringers

Sandstone, as above, argillaceous

Sandstone, as above, silty stringers

Sandstone, medium to very fine grained, silty,
subrounded, noncalcareous, carbonaceous

flecks, friable

Sandstone, as above, slightly calcareous

Sandstone, as above, calcareous

Siltstone, medium gray, argillaceous, very
calcareous to limey, hard, interlaminated
with claystone, olive gray, silty, waxy

Claystone, medium dark gray, carbonaceous,
fractures 10° to 60°

Coal, black, hard, argillaceous
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87.
87.
88.
88.
88.
88.
88.
88.
88.
88.
89.

89.

89.

89.
89.

89

89.
90.
90.
90.
90.

Depth
(meters)

75-87.90
90-88.05
05-88.20
20-88.35
35-88.40
40-88.55
55-88.70
70-88.85
85-88.95
95-89.15
15-89.30

30-89.45

45-89.60

60-89.75
75-89.90

.90-89.95

95-90.10
10-90.20
20-90.35
35-90.50
50-90.60

Lithology of core samples--Continued

Description

Coal, brownish black

Coal, becomes very argillaceous
Coal, brownish black, shaley
Coal
Coal, black to brownish black, very shaley
Claystone, olive gray, waxy, with silty zones
Sandstone, 1ight olive gray, very silty,
argillaceous, carbonaceous stringers
Siltstone, light olive gray, sandy
(very fine-grained), very argillaceous
Sandstone, light olive gray, silty, very
argillaceous
Sandstone, as above, noncalcareous
Sandstone, as above, very silty, very

argillaceous, noncalcareous

Sandstone, very fine grained, siltstone,
light olive gray, very argillaceous
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Lithology of core samples--Continued

Depth
(meters) Description

90.60-90.75 Siltstone, sandy (very fine grained), light
clive gray, calcareous, carbonaceous stringers

90.75-90.90 Siltstone, as above

90.90-91.00 Siltstone, as above, sandy (very fine grained)

91.00-91.90 Siltstone, as above, sandy

91.90-92.05 Sandstone, brownish gray, very fine grained
to silty, very argillaceous, carbonaceous
stringers, calcareous

92.05-92.20 [ R L C L L P L PP

92.20-92.30 Sandstone, olive gray, very fine to fine-
grained, carbonaceous stringers, friable

92.30-92.45 Sandstone, becomes very argillaceous to
silty

92.45-92.60 Sandstone, as above, carbonaceous, fractures
at 45°

92.60-92.70 s B L L L L P L P LR PR

92.70-92.85 Sandstone, olive gray, fine-grained to silty,
argillaceous zones, friable

92.85-93.00 Sandstone, becomes medium gray, black
carbonaceous sandy layers, yellow
brown spots at base

93.00-93.15 s R e C L L L L LR LTt

93.15-93.40 ¢ (R

93.40-93.50 Sandstone, as above, sandy (very fine

grained) to silty
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Depth

(meters)

93.50-93.90

93.90-93.95

93.95-94.

94.
94,
94.

94.
94.

94.
94.
95.
95.

95.
95.
95.
95.
96.

05-94.
15-94.
30-94.

40-94.
55-94.

70-94.
85-95,
00-95.
45-95.

60-95.
75-95.
90-95.
95-96.
10-96.

05

30
40

55
70

85
00
45
60

75
90
95
10
25

Lithology of core samples--Continued

Description
Claystone, 1light gray, interlaminated silt-
stone, medium dark gray
Claystone, dark gray, silty
Claystone, dark gray to dark olive gray,
silty, waxy slickensides on fractures
at 80°
Claystone, as above
Claystone, as above, fractures at 50°:
Claystone, olive gray, silty, fractures at

15°, sandy layers

Claystone, dark olive gray, silty, waxy
slickensides on fracture at 45°

Coal, dark brownish black, argillaceous

Coal, black

Coal, dark brownish black, shaley

Shale, olive gray, interlaminated lignitic
claystone, olive gray, waxy slickensides
on fractures at 45° and 60°

Claystone, as ébove, fractures at 75°

Claystone, as above, fractures at 15°
Claystone, as above, silty, contorted

carbonaceous zones
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Lithology of core samples--Continued

Depth
(meters) Description

96.25-96.40 Siltstone, olive gray, argillaceous,
calcareous

96.40-96.55 R e L L P PP PPt

96.55-96.65 Siltstone, olive gray, very argillaceous,
calcareous

96.65-96.75 Siltstone, dark olive gray, shaley, carbona-
ceous flecks

96.75-96.90 Siltstone, as above

96.90-97.00 —===d0- -

97.00-97.15 === =d0- e e

97.15-97.30 —===d0- = e e

97.30-98.50 Siltstone, medium dark gray, argillaceous

98.50-99.00 Siltstone, as above, some core lost due to
jammed core barrel

99.00-99.10 Siltstone, as above

99.10-99.20 —===d0-==-- e e ee

99.20-99.55 Coal, black, hard

99.55-99.70 Claystone, olive gray, sandy (fine)
zones, very silty, noncalcareous

99.70-99.80 Siltstone, dark olive gray

99.80-99.95 Claystone, olive gray, sandy and silty
zones

99.95-100.05 Claystone, dark olive gray, sandy (fine-grained)
lenses

100.05-100.20 Claystone, as above, silty
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100.
100.
100.
100.
100.
100.

101

101.

1m
101
101
101
101

102.
102.

102.
102.
102.

.05-101

.50-101
.65-101
.80-101

Depth

(meters)

20-100.

30-100.
45-100.
60-100.
75-100.
85-101

20-101

.35-101.

.95-102.

05-102.
20-102.

35-102.
50-102.
65-102.

30
45
60
75
85

.05
.20
.35

50

.65
.80
.95

05

20
35

50
65
80

Lithology of core samples--Continued

Description
Claystone, as above, carbonaceous
Siltstone, olive gray, carbonaceous flecks
Siltstone, as above, noncalcareous
Siltstone, light olive gray, argillaceous

Siltstone, as above, highly fractured

Siltstone, olive gray, irregularly interbedded
with sandstone, 1ight olive gray, very fine
grained to silty, carbonaceous stringers,

argillaceous

Siltstone, as above, light olive gray, sandy
(very fine-grained) argillaceous

Siltstone, as above, 1 mm coal seams

Siltstone, as above, slightly calcareous
with hard brown calcareous concretions

near base
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102.

102

103.
103.

103.

103.

103.

103.

103.

103.

104.

104.

104.

104.

104.

104.

Depth

(meters)

80-102.

.90-103.
00-103.
15-103.

20-103.

35-103.

40-103.

55-103.

80-103.

85-104.

00-104.

10-104.

25-104.

40-104.

55-104.

70-104.

90

00
15
20

35

40

55

80

85

00

10

25

40

55

70

85

Lithology of core samples--Continued

Description
Siltstone, mottled 1ight olive brown and
dark olive gray, carbonaceous stringers,

sandy (very fine grained) zones

Siltstone, olive gray, limey, argillaceous

Siltstone, as above, sandy (very fine
grained) zones

Sandstone, very fine to fine-grained, olive

gray, very argillaceous, silty

Sandstone, as above, becomes very silty

Sandstone, olive gray, very fine grained,
grades to siltstone, calcareous

Siltstone, olive gray, sandy (very fine
grained) carbonaceous partings,

calcareous

Siltstone, as above, increasingly sandy
(very fine grained)
Siltstone, as above, sandy (very fine to

fine-grained)



104.

105.
105.
105.
105.
105.

105.

105.
105.
106.

106.
106.

106.
106.
106.
106.
107.
107.
107.

Depth

(meters)

85-105.

00-105.
15-105.
30-105.
35-105.
50-105.

60-105.

70-105.
85-106.
00-106.

10-106.
25-106.

35-106.
50-106.
75-106.
90-107.
05-107.
20-107.
35-107.

00

15
30
35
50
60

70

85
00
10

25
35

50
75
90
05
20
35
50

Lithology of core samples--Continued

Description
Siltstone, as above, sandy (very fine

to fine-grained)

Siltstone, olive gray, very argillaceous,
carbonaceous parting, hard, calcareous
Siltstone, olive gray to dark gray, carbona-

ceous, limey, hard

Siltstone, dark gray, carbonaceous, slightly
calcareous

Siltstone, as above, fractures at 60°

Siltstone, brownish olive gray, slightly
calcareous, fractures at 45°

Siltstone, olive gray

Siltstone, olive gray, carbonaceous partings

Siltstone, olive gray

Claystone, olive gray, very silty, fractures

at 45°
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107.

107.
107.
107.
108.
108.
108.

108.
108.
109.
109.
109.
109.
109.
109.

110.
10.
110.

110.
10.

Depth

(meters)

50-107.

65-107.
80-107.
95-108.
10-108.
20-108.
35-108.

65-108.
75-109.
00-109.
20-109.
50-109.
65-109.
75-109.
95-110.

10-110.
25-110.
30-110.

45-110.
60-110.

65

80
95
10
20
35
65

75
00
20
50
65
75
95
10

25
30
45

60
75

Lithology of core samples--Continued

Description
Claystone, as above, waxy slickensides

on fractures

Claystone, olive gray, very silty, no

fractures, brownish gray mottling

Claystone, as above, fractures at 60°

Claystone, grades to brownish clay, lignitic

Claystone-coal, dark olive gray

Coal-sandstone, very fine grained, grades to
siltstone, dark gray to brownish olive
gray, carbonaceous

Siltstone, 5°cm, coal, black

Coal

Shale, black, very carbonaceous to coaly,
silty zones

Shale, brownish black, carbonaceous to coaly

Claystone, as above, brownish, carbonaceous to

coaly
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110.

110.

111

111

m
11
1m
m
111
111
112
112.
1n2.
1na.
2.
112.
112.
112.

Depth

(meters)

75-110.95

95-111

L10-1N

.20-111,

.30-111
.45-111.
.55-111
.65-111
.75-111
.85-112
.00-112.
10-112.
25-112.

35-112

45-112.
56-112.
70-112.
80-112.

.10

.20

30

.45

55

.65
.75
.85
.00

10

35

.45

55
70
80
90

Lithology of core samples--Continued

Description
Siltstone, dark gray, sandy (very fine
grained) carbonaceous, grades to clay-
stone, olive gray, silty to sandy
(very fine-grained) very carbonaceous
Claystone, olive gray, sandy (very
fine grained) lense
Siltstone, dark gray to dark olive gray,
sandy (very fine grained)
Siltstone, dark olive gray, slightly sandy
(very fine grained)
Claystone, dark olive gray, carbonaceous layers
Claystone, as above

Claystone, dark gray, carbonaceous

Claystone, as above, waxy slickensides
Claystone, as above, coal, 12 cm
Claystone, lighter olive green
Claystone, as above, waxy partings

Claystone, as above, carbonaceous inclusions

Siltstone, dark olive gray, carbonaceous

flecks and partings, very argillaceous
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112.
113.
13.
113.
113.

113.
113.
114,
114.

114.

114.
115.
115.

115.
115.
115.

Depth

(meters)

90-113.
05-113.
20-113.
30-113.
45-113.

60-113.
75-114.
40-114.
55-114.

70-114.

85-115.
00-115.
20-115.

35-115.
50-115.
60-115.

05
20
30
45
60

75
40
55
70

85

00
20

50
60
75

Lithology of core samples--Continued

Description

Siltstone, as above

Siltstone, dark olive gray, becomes sandy

(very fine grained)

Siltstone, 1light olive gray, sandy (very
fine grained), finely interlaminated
darker gray zones

Sandstone, medium olive gray, very fine
grained, argillaceous, carbonaceous
flecks and stringers, friable

Sandstone, as above

Sandstone, medium olive gray, very fine grained,
slightly argillaceous, carbonaceous flecks

and partings, friable

Sandstone, as above, becomes very finely
laminated with dark gray carbonaceous

sandstone, very fine grained
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Lithology of core samples--Continued

Depth
(meters) Description
115.75-115.90 Sandstone, as above, very finely laminated
115.90-116.05 Coal, black, hard
116.05-116.30 Coal, black, hard, vertical fractures
116.30-116.45 Siltstone, dark gray, carbonaceous, sandy
(very fine grained)
116.45-116.70 Siltstone, dark olive gray, carbonaceous,
sandy (very fine grained)
116.70-116.85 Siltstone, as above, becomes increasingly
sandy
116.85-117.00 s [ e e L L PP P Rt
117.00-117.15 [ e L L L L L PP e
]17.15-117.30 Siltstone, as above, claystone, silty
117.30-117.40 Claystone, dark olive gray, silty
117.40-117.55 Claystone, as above
117.55-117.70 Siltstone, dark olive gray, sandy (very
fine grained) layers
117.70-117.75 Siltstone, dark olive gray, sandy (very
fine grained)
117.75-117.85 Siltstone, as above, fractures at 45°
117.85-118.00 Claystone, dark grayish black, very
carbonaceous, waxy, fractures at 10°
118.00-118.15 Claystone, as above
118.15-118.20 O
118.20-118.25 Claystone, as above, waxy slickensides
118.25-118.45 Claystone, as above, becomes darker olive gray
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118.
118.

118.
118.
119.

119.
119.
119.
119.

119.
119.
120.
120.
120.
120.
120.

120.

120.

120.

121

Depth

(meters)

45-118.
55-118.

80-118.
90-119.
05-119.

20-119.
35-119.
45-119.
60-119.

70-119.
85-120.
00-120.
10-120.
25-120.
40-120.
55-120.

65-120.
80-120.

95-121

.05-121.

55
80

90
05
20

35
45
60
70

85
00
10
25
40
55
65

80
95

.05

20

Lithology of core samples--Continued
Description
Claystone, as above, becomes silty
Claystone, as above, silty at base, waxy
slickensides

Claystone, dark grayish black

Claystone, dark olive gray, silty zones,

waxy slickensides

Siltstone, olive gray, sandy (very fine-

grained) argillaceous

Claystone, olive gray, silty, hard
Claystone, olive gray, silty, carbonaceous

flecks, leaf impressions, hard

Siltstone, olive gray, sandy (very fine

grained) argillaceous, hard
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Lithology of core samples--Continued

Depth
(meters) Description

121.20-121.35 Siltstone, as above, becomes brownish gray,
very sandy ‘

121.35-121.50 Sandstone, brownish olive gray, sandy, very
argillaceous

121.50-121.60 T [ e L PR

121.60-121.75 cemadQm e mm e o e e e

121.75-121.80 =m0 = e -

121.80-121.95 Sandstone, brownish olive gray, becomes very
fine to fine-grained, friable, argillaceous

121.95-122.20 Sandstone, olive gray, very fine to fine-
grained, silty, 1 cm laminations clay-
stone, dark olive gray

122.20-122.35 Sandstone, as above, crossbedding

122.35-122.45 Sandstone, as above, interlaminated with
claystone, dark olive gray

122.45-122.55 Claystone, dark olive gray

122.55-122.70 Claystone, as above, sandy (very fine to
fine-grained) pockets

122.70-122.85 Sandstone, olive gray, very fine to fine-
grained, silty

122.85-123.00 Claystone, dark olive gray, interlaminated
sandstone, as above

123.00-123.15 Claystone, as above

123.15-123.30 s R L L DL L LT

123.30-123.50 Claystone, as above, becomes dark gray,

carbonaceous
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123.

123.

123

124.
124.

124.
124.

124.

124

124.
124.
124.

124.

125

125.
125.
125.
125.

Depth

(meters)

50-123.

65-123.

.80-123.
123.90-124.
05-124.

15-124.

20-124.
25-124.

40-124.
.50-124.
55-124.
60-124.
75-124.

90-125.
.05-125.

20-125.
30-125.
40-125.
55-125.

65

80

90
05
15
20

25
40

50
55
60
75
90

05
20

30
40
55
70

Lithology of core samples--Continued

Description
Claystone, as above, becomes dark gray,
carbonaceous
Claystone, dark olive gray, waxy slicken-

sides on partings

Sandstone, 1ight olive gray, very fine
grained to silty

Sandstone, as above, claystone layers

Sandstone, light olive gray, very fine to
fine-grained, claystone layers

Sandstone, brownish olive gray

Sandstone, brownish olive gray, becomes
finely interlaminated with dark gray

siltstone, carbonaceous brown streaks

Claystone, olive gray, very sandy (very fine

grained)



Lithology of core samples--Continued

Depth
(meters) Description
125.70-125.85 Claystone, as above, becomes very dark
olive gray
125.85-125.95 Coal, black, hard
125.95-126.05 ¢ e e L LT
126.05-126.20 Claystone, olive gray, waxy slickensides
126.20-126.35 s L e e L L L L LE L e
126.35-126.45 == 0= == e e e
126.45-126.60 Claystone, dark brownish black, carbonaceous
to coaly
126.60-126.75 Claystone, dark olive gray, silty
126.75-126.85 Claystone, olive gray, silty
126.85-127.00 Claystone, as above, waxy slickensides at 20°
127.00-127.15 Siltstone, olive gray, sandy (very fine
grained) carbonaceous partings and
stringers
127.15-127.30 Sandstone, olive brownish gray, very fine
grained to silty, argillaceous
127.30-127.90 i e et
127.90-127.95 ~===d0- e e e e
127.95-128.10 Claystone, dark olive gray, silty zones
128.10-128.25 R e e L L LT
128.25-128.35 ¢ ittt
128.35-128.45 Claystone, as above, grades to sandstone, olive

brownish gray, very fine grained to silty,

argillaceous
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Lithology of core samples--Continued

Depth
(meters) Description
128.45-128.60 Sandstone, as above
218.60-128.75 s e e L T e
128.75-128.80 Claystone, dark olive gray
128.80-128.90 Claystone, as above, interlaminated fine-
grained sand
128.90-129.05 —mm=d0-m s e e e
129.05-129.20 m===d0= e e e
129.20-129. 30 Sandstone, olive gray, very fine-grained
to silty, argillaceous, friable
129.30-129.45 Claystone, as above
129.45-129.60 Sandstone, as above
129.60-129.75 Claystone, as above
129.75-129.85 mmemdOmm e e e
129.85-130.00 Sandstone, olive gray, very fine grained
to silty, argillaceous, friable
130.00-130.15 mmm =0 m e e e e
130.15-130.30 memmd0-mm e e e
130.30-130.45 s [ e L EEE L P L L e et
130.45-130.55 —===d0- - e e
130.55-130.70 —===d0=-mmmmm e
130.70-130.85 Siltstone
130.85-130.90 Sandstone, as above
130.90-131.05 Claystone
131.05-131.20 Sandstone, light olive gray, very fine to

fine-grained, silty, argillaceous
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131

131

132.
132.
132.
132.
132.
133.
133.
133.

133.
133.
133.
133.
133.
133.
134.
134.
134.
134.
134.
134.
134.

Depth

(meters)

.20-131.

.35-132.
25-132.
35-132.
45-132.
60-132.
85-133.
00-133.
10-133.
20-133.

30-133.
40-133.
55-133.
70-133.
75-133.
90-134.
05-134.
20-134.
30-134.
40-134.
50-134.
65-134.
80-134.

35

40
55

75
90
05
20
30
40
50
65
80
95

Lithology of core samples--Continued

Description
Sandstone, light olive gray, very fine to

fine-grained, silty, argillaceous

Sandstone, light olive gray, very fine

grained to silty, argillaceous, friable

Claystone-siltstone

Siltstone

Claystone

Siltstone
Claystone-carbonaceous partings
Sandstone

Siltstone

Siltstone, 1 cm claystone layers
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L1TNO10gY OT COre samples--Lonuinued

Depth
(meters) Description
134.95-135.10 Claystone
135.10-135.25 Sandstone, as above, with 2 cm claystone
layers
135.25-135.40 mm==d0- - - e e e
135.40-135.48 Claystone
135.48-135.85 Sandstone, as above, with 2 c¢cm claystone
layers
135.85-136.00 memed0mmm e e e
136.00-136.15 Claystone
136.15-136.30 Sandstone
136.30-136.45 R« [ e C L L L L L EL P LT P s
136.45-136.60 Claystone, interbedded sandstone layers
136.60-136.70 Sandstone, becomes brownish, hard

Total Depth 136.70
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APPENDIX C
Geotechnical properties logs: core
recovery, lithologic, Schmidt hammer,
point load, and compressional- (P)

wave velocity

Cl
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APPENDIX D
Laboratory test results: size analysis,
Atterberg limits, moisture density, particle-
size curves, summary of static test results,

stress-strain curves, and ultrasonic test results

D1



BEE 20320 TO INCH

32

I3

3

cH s,
{o3im -

13

Y S

< rafle

17

LOhj/'fqu'”o/ Strasy ( ‘/'17/"’)

IéP. 70

‘g / Sfr?/'r/ @/'r/’,;)

.57 'fv‘r//

Lo

L e

" D2



BEL 20220 TO INCH

>

p7 STider

b ika

d v

It TP PE LYY

[Pt Sadiy

anjl'ﬂe/z'n e/ Sheta (,(A/'n/‘t)

seasesidsd IeN

%

o bongiFudaa/ q’f,f,-53@,;,/,:,/



[

-+

/0

=/

BEE 20220 TO INCH

{27 %

/-29-76

p3liag

s

X [3.7
AI.GQ}‘ ol

]

£

'ID“

28

-

L

n . Q

149/

P
L%
51605

by

iz
Y 7/??*’ ‘
. Q/pt s

lel:
o
&
?
i

s

75

—r
]

mlews,

7
e
A

qrd
3
/0.

PpRr Sy

i s

A"’"J/ P T / fff’q/ 2 éu/‘v//'v)

Loows M od inef Sheia (uios,

poess. oy T

oo Phads St -

: \k ,u.k.v\\ - . \M\\X\% t.._«ﬁ\h \Q\.w\%“ .

7

.
.




.. ;;.', o

.

’e

L3N ACCANIND

i
H
3
N
H
H

i
§

N

m/ Sfmlh (IC/I)/)

1
PP 30X 7010 1 NCH

3TH, 10TH AND 201H LINE PRUGRLSSIVELY ACCENTED

kong! Fods

. Aanoq,'fw//ﬂ¢/ Stras (#/"’//ﬂ)

t\v&.\m. \d\V*Qﬂ

D5

-~



R N R

PP A

PN

S/

(277

K5

X3

(1507 — <0, 0( ”

.

/

. LA
,—-

imension

T
ra /s

750

a (-]
cS.

I

- 50 PS|
' =.0.2500 109
‘0,175

-
-
.
el

JO%
109

1282
loe4 .

Pl

10

'

: Oy
-0

Lm@/fw/:'nq.{ ‘ Sfm/h GU-/#/,

.

I
L

T e

Tty

0
”,

SI (0TI AN L ITh L PEOGRESSIVELY ACCENILD

PPN 230010 T

t.\ex*nm- \Q&Nx.w,\

D6

Longi todins!  Stearn (i i)




(~27-7¢

Kz
t",I

— <0.0/;

lyes — 220 PSI.

X

| S
|

107 psi.

e = a5

Fs-

J

[
7.

-

T
-
'

oens.
- 5,901/

i

-

S
|

.

;i",:‘

s

i
i
-1
|

/.r')'v

sy

o 4

- 0.

Hahatcanst Ealat e

i

esSitbn
10

W e ge

g
‘7

iPerille

ey

LY

Ay aternn

LTy Y TR T

o
.

s

3

€ usED

B

IScaLE”

1¢o0 FSI

schl

N 20R2010 1 Kiw

ITEST RVN:

1431

FinAL
108"
TS T

,;MOfé

VM GIN AN 20TH LINE PROGRF Syivil € ACY EripD

ON
LongFodine] Strar (@it
s

A

/G

bongt ol ST Gy

<

V<

H

HEHE b

[So8S Sbea Sebug thell sobly Z

H

\.\.\\

‘o) 4

(-¥)

s J=

e




P s Cann

N PR A £ INIID

(7.90

00 1m ant ;

=/

S

3.7

A3 X

o/r'f"':—

‘:“‘ I
(LY e
3 — 230PS/

T
S

n
vall

Tt

U
”m

3

rnr

I

-of

<6

i

LG

——

1

L ve

.0,4375 110

“Ppst

!
o
i

’Io"’f.?'

“ps

LOh,}("fVJl'n(/ Shrarn @/}7 /ﬂ)

STH 10T AND 27100 LINT PEOGRESS VELY ACLENTED

—2 8-

424

/&

S—/

FORSSGNN JO T

Lon 5 hu J fnal J’ fm i G&/ﬁ/’-’/ |

i

It

7

Q” &\9\.\»% Py

>




OB i r e
$10 1200 AMD 2uTs it PR EEAN I E ACE RN

"

P X3
. L0.0/

T
easlons

~

" .

i

4 psi;

s

(10 ¢
2500 + [0

10625

o9 pst

-t
i

o
-0

'

e

lo5d

w0

1130 -

’

0

Lorgl'fuo[:'n w/ _?fm:‘n @/' //‘n)

191 M 20 X 7010 1 INEH

STH10TH AN 2010 (INE PRORESIVELY ACCENTLD

/-28-p&

oS~

’

2/

AC.

e ey D Tk

7,




BEE 20330 TO INCH
S-/

(- 22 7€

b

34

/’@/‘7)

2755~

Lons,

(
272

*"f//bﬂ/ Sf‘/w’q

/). 27-7&

5

/

S—

\fmr‘., / Ve /'ﬂ) D10

\

L()ﬁ),' K ('nr‘-/

g2a

o Sexiysayes
|4 2900t fetes

-

352333
1

H

joney

SYhm) mmhS [557



2
i
i

o wrann

LRI

AN

qre,

RV cad

oo

T

FREL

)
5 é‘n‘f

Vs
RS,

'
{83
’

(PO

:‘7/1"" »

|
15

<9
t
4

{0

pr

'

RY,

H
Tr
t
L

X

‘

<7
cs

. :f’;‘}"ou
UGS
&~ “

waf STras

”

(4
7

Cor

.
9

.

'%U

/\°'Z} ’
Y/.€0

5
7

[T TILYS TR Tee]

~/

2

SRESVELY ACCENTED

AU 10TH AND 200M UNE 7 1

[-onj/ )Luo/l"r o/ _S"'/m);'w.a C‘l e 1'4/ D11

A

& 7o
2

HS

N



tova Ta e o e e .
P N R R U RN TR Py &/
o/

b iass PR X, 72“
lfﬂru//r //61 “' <() (7(75. /
B0, & ’//7’ /0"’(’4/ i

e
it ELE et s L
i K

G E

\ _‘A

.‘l

Y, 72ey r/&” F;/
!/ /, m $2. (c"’/’f '

z;/' //atv“i =i 2395~
/??} /‘23 st/ H 8m-,l‘ B

D
/0” m" l.n;;t e

43,7 g0 RN

A
i
i. H
§. ..

gS?‘»ecS (/‘J‘//

[-éq',, )‘U(/zna / Sf/m ‘b (w(///’/”)

20K 26101 oW
m- 10TH AND 207H LINE PROTRESSIVELY ACCENTED

Sfe g2lo o RFL

Aa/e./z;/ &}4'91'47 &(/L/’;J

LC"‘/}I /(t»c/l-)q'/ Sfrvfh ((/////—;/ D'12 N




(~R9 -4

L TR

s/
/ .“’;’/}ﬂ.f .

f

L0757
!
i
|
i

[
Ps/
109
/0

[ 4
.

lco

220 Ps
10?
375

- 4.7
13333

i

7273,

I
ol

—
-
7.

- 0.

-6
-2
!

o lfedrs

S
A

70 _

S0

v e ennn

SIH Atk AND J0TH LINE PROGRTSSIVELY AL ENTED

~/

PO 70X 2010 LiNe s

Wh e an

IS USRS SUSUY puiY

v
th()/.?éo/-‘ﬂa. / 5 fm‘r'h @//’///'ﬂ'-) |
<

Loonyifodiaal Stuin ng




AP OROLREMVE Y ACCE NI

ot

MA I N

W10 anine B

o

N SRR NG

g 12-76

e v?vfi

0.

(& #fan)

P

'1;6

n ko

R
-
°
”~

Ic\
o/)(rl.'d

] gl
LUCS %

Y

Sqi
b
Ll

M e

. '/uJ"ﬂ-'/ e} /rn A

Lome TapudL

31N 10TH AND 201H LINE PADGRESSIVELY ACCENTED

(P M1 23X 2010 1 INCR

I16x

CE

T

(15c) Fooay0 \ ) wrLse eIy

(/(&/A,.)

D14

/
~owg



T AR

\5“3~3’0

B0 1A JI A S Sl ARGl

(O

‘{doa

.

x 4.0

’<'T,L'!

RO R R

e

s

[0%ps|

=
iv

. 7205 P3
04 19
seier

E
K
el
uoy
|

Pl
t

Ucs

FRRSS SRR Shfoes

:pél'.

“4
U
& Kot

550

e
€

raij

)

A;/h;

—
ewt

—rk

(4

arn

7

v

L C7AN

Zo,uafruo/ﬁlﬂb

-5‘5 (2]
(A
‘t .

2]

197

33
1

i

7'

23,

L=l A

19TH AND J01H LINE PROGRESSIVELY ACCENTED

PP 20 K 2050 1 NGH
s

FO

b4

{

-

[

~.‘<R;~ .
sredin ( ,_)

VPR X' T0 VN |
: D15

R

4

i34

e

it

i

Tt

i

i

4+

il

i

k3
ity

1L

T3 sq1s]




Shen )

R K 20101 RN

B e T T
( (.\

T

Lo,

L

B RIS . L. ’ PR
. . ,
095/ /I/GZVI“/ Sﬁq/’.., (—?/,7/,:,/
P 20420101 ik
STh TUIk ANG 200 H UNE PROGRESSIVELY ACCH N

sR.¢o

£38 LEo01 $o3 ot podps soan suave

bOg Sguus pe
pres

3+

Py e pus

B
S5E

pessesase
jisas ayal

T
 sasd
1

I

I3 2RoPY Spney

z?/e"d/ 5/"4"" / /34/:7)-

ERaag 00Es Salus st Sndws swtde gl et

do .",'x"' o
) "- v I

Gl RCTH E3PEE] o Al - Lol ‘
LonsFodinal 5/,-9,5]6(4,;/-,/




IRl K RIONO T W

NI IDIR AT TP S SNLLY ATCINTED

ey

i

—
251

T

T

X 5.

)
.

<

o

T
i
1

i‘/vﬁ o

7

'p)') L

o7,

i

il el 3 v

@ ra

75 p3/4

E

-

Voo

Cz54

s, -+

|

i

$

Ps.

61 0

1

o

i<

¢

ol |

Q0

®
9

1

2
?

o

Al

b

A

W\

“
\$

9

L

-3

<

2

9

‘:f‘ P

Ly

Lo'hj/'ft/a/r‘oq/ Shva .y @/o//ej

TR AT

Sth, DTN AND "0 LINE PEGRELSUELY ACCNTED

s

S5

L

sy

SR

....... i3t

ST

Loqz‘ﬁé/& ./ S' K’o ,_y, @,;,/,,;D{7




Enwmeome
et An

S5, 75T

Ia

. (/(5;5 yos P,/

zst-to;f Pl
IV
: wno“w

pges

iseabtlnse: = 3]-

O MY 20X 3D (0 1NN
31W, 10TH AL 20°H LINE PROGALSSWVELY ACLINZED

5-) 5575

Logj/ﬁc/aa/ 5’799,., (»V/v//;)




Poras R E M E e

Aty

o

SRR TRy e

RPN

1.33

3

n

S

H
S
ﬁﬂ

Sl

go0-f5)

N
i

{0\

0
Y

i

(L o

!

H
i

|-

13%
&3

10 89N

<

1
1

o

RS
{;%":7)

'

5\
=’

L

9

v

so
K

pal

-

e
i

sty

‘v

5TH 107H AND 281M LI PROUPESSIVLLY ACCENIED

s N
~

qu

'y‘/?(u

Lo

ot

rrif

JHITY

1£304

.“

i

333

1

!

AL!

b

o1

i
1

\Qw ?3%%

L2

ge. 2

ooy bt S Coviin)

S-g

.nnﬂhxﬁ.nn R

ak

“rogs /oyl 7

D19



Ao 1M AR BRI fe e BEANYIG) A TINID

R

/-30-76

.

T

on

1
i
«

[T
mernsions

D

.,

’<¢-9/,«

F7X3

-/

. P,Q"Q.//c./l)"» -

o

I
1

09 Ps)
57

3

- M3

CS =924 Ps/

i
—
oy

'

psi |

087
(A4

1.
i

6965007
2e74 0a9PS1 ;.

0.
5.

, P'I‘(

g

!

v
&

%
G

7870

dina! Stos,

Lo 0

S~/

/)

/7

7L 3

PR 30 €0 T LINGR

STH10TH AND 26TH Litik @9 DRLSSVELY ACCENTED

. 90

78

S

.-/'

Larshdins] Stonty Criin)

Ty

ML

() woys )



P e T e

le

L N P N R LR

i

‘.D:'

AT A

i
£/

) &

/70

P
2500}
|
€7

2
7“"' o

=
|
!

.

.

"35; E

o

%4

€
”

Loesi Fudinaf  Stears. (00

PITSISs!

s Trees by

oM 20620 10 1 NCH

ST 10'M AND 20TH LINE PROGRENIVELY ATCINTED

|
i
i

D21

[ St

S

g

| Ld'; r/('/"/’ A

e

=t : .
°-\§.\\rml \“\\\



oy

BRI eRIY

o

P R A oY

-

i

7

-/

12
|

T
<

e

]

G ro

- <o,
rs)

1621 P51

o

]

M hinddd
gf

0

a

.75,

167.15);

- 0.442150

)

T

SN PR

0. m%pst!

i 82,04
3.3/9 109PS/
24

|
|
|

ki
e

/

.

+

0
pooh
f b

.
i
"

id

e
“

|
P
.

K

Lons Fedinal Stearn (arnfis)

L, S

$11 10TH AND 30THAINL PROGRESSIVLY ACCENTED

P 20X UK Y I

Z

~/2- 7%

&

7,3

-~

s

T

e

| ) :

Consifiding) Shoesugyfrs




LRI R IR
e ot Ay Ao poPIARLE A s .

;jﬂ)c.,,,t,,, TIPF29707
| j?qw..//'e /~>.&~4 .,.q'o;d/"m

G- u\a \6" &
Ml\\u“ N _ G > \W\\u ¢\

(1N ‘\._.“.1_ P - ey “L.N'\‘)'u'h’tm""—‘}.'(b,_‘
“x\‘\ ‘\Q“ - ot ARG S T

AR \\‘li'..

Ac’f/j//% —;4/ ng’ofn .J(m/z/

FPOM 20X 2010 ) UK
SIHC10TH AND 20TH LiNE PROGRELSVELY ACCRIHID

cPS'. o

IH

/¢2§r«/ «%«/é'/"""/f'/, -




Feb.e7, 1176

TTUTTTTT T

Vo)

-

D24

STraw («

LT R T

I RS ECTN Ad P81 VR ar (AN

#9.¢0

s -4

(157

) h\”\\

&
g
-
N
~
(Vg
P
-
e
e
B m 1~
ey i g .
=™ Lo %
X REg ¥
: N
“d& Qs YT P N
<V 3 <R s s
MREEE N w
2% 2el 33 1w
o2 23983
IS g gt :
[P, ) P
TirwyX b
RENP IR TR 3
L Ay S .
: i N
R ¥
T
N
: iz
[}
-
" o«
o LY
3
9 ~
L]
L

T ) mesys wasLry

Iz

.

/oaJlf¢/




2rx Al iwen
SOTHAND RUD e PR Ry A e

e
ow

-/

101 05

4. 77, /%

1000 P4/

.

1Pt

|

\NZY

0

i

rkajt, Sve -~

:u'u B
£l- 35330

Préeyie

oA

- 8067

A
K

1 UCS
1

PN

] f_!l

9.63K 10

9x m": Ps

CrKyar
%

o

)

Taoine Sfraiu ( ’“‘"/

Zo.o‘f

ML 20 2010 1 iNCH

)

STH 104 AND T31M LINE PROGIESSIVELY ACCENTED

08

164

3

vy LE w\&hﬁ‘N




A

1976

,

i

(48

ORI TR

Al (M ARG R PR

i
'
i

©)ww,

L

:
1]

Uel:

a«

Dpevurly 72000

3= 68

i

I

we?

Y

PESUUELINNS Doy
nig

2 R

[
|
-

< 2{’0-'9'65 Py

X 1o
‘9.

sv" e
;

K igprear

) Eq;;&?l
&

113 .ps”

-1

gs

Z on&iTu DinaL

ALV ACCINTED

X010 en
38 LOTH AN ZUTH Lk P8

o

Lovaitupinae  s1RA® (““/,’.‘.)

&

A

130

=/

S

iy

1722024 N.

D26



RS IR

J.JJIW.I| T T TYTTTTTTITTTIT T YT T YT !ﬁ’.l TTyTT T T T T I T

7

T

)

.uo‘

"o
‘“//"’

3 élo P

ﬁ

SN SN U P

/o,uj:/va//.ua{ (/ra,u)(/ll

ERE S BER T, B S AR A 32 g
: . Wz
H - s
H <
: by E
z I 5 Z
B LAY %
Xty 5

H > (3 3
z oS Iy
- S ;I
= ! s
z Tximnm <3
R £a

O T ETEIRT £eat s rram s L S -+ % 23
K .9 1
2 ~ RE
z - 2
: - I
s 3

3>

.39

.

1

115

)

3
!

3

() osts




eH, 12 197

r

U0 e
PR O

RERTIP TSN

o

/74>

S~

o

00 x

Pxt

oY P31
) ex

B

r.an.

i

i
Y4y ,.i'l P31
.43-33! :

32
S
: H
~)

£
I - g i i
o]

o

witsr
oYPss

134.49 5,
1247 &

400 —>_w

L] 'Jé'

g0 qe S

Lo:;j./ fvcl:‘r;w/ fﬁwff G{u'o//‘a)

DSt emTt gttt &

o

(7%) *=ts

314 TH AND (UTH LINE PIOTREL aVELY AZCENTED

M 20X 7010 NG

is

1q.

-/

feb 13, 197

rain

WEILE  WrTiy e

Low ?,v/‘b,éga/ S7




.

)

/

(Ao i

Rt

L o.:u'

L

STRAIW

Le

'Meaisiows
afle

o
P

Zous:Tuof'M «

1UTH AND 1011 LINE PROGRESSIVELY ACCENTED

ALl 10T A 20O Sh BRI A6 LENEED

H :
i ¥
H g
2 8
- x
< ]
i H
£ H]

(7545 =5 (= /o) ooy omrour

i

shrarw (/(
D29

’
Lo oWEITUO WAL



pato
PERFIRE ISR

M aamte
A LG A e

2.

ol

<e.0/,

T
|

=i
5 s/

&5

g < e
I

tHerrS5. 0

.T.
4

Aperaflnt
U

r

.

71 10%
g e
o1

5~ [5Y5
(5]

-6k
Ql

~45,
Ut

-

o

+

.

1
i

" (e

e) St

Lons,

ST e

) reaiie

.

o)

570 AICARD (TN LNE FROARGAVE ¥ ATCINTED

PP 20X T

)




H
i

!
|

&
S o
B TP
YO o
[SL R

H : i
i

!

L P iy @

5.

pac.ip

o\
%

W
S0

/1at.
11

£
ol

ot

21

\

AT v
-G
w7

U
"
{
H

9\

. \(,M
!

t\

5

e

-l

ie!

-

)

’
kcd
el

S EXRENN

o

Cer

2

g

géq.f;'l:.f.;... i

b

‘)’)

‘~'~l<6i.
>.0%%

Lon 7,’79%‘» G / Y ]"I@/

R SRS

o

SUM 1GTH AND 201 Lilsk PEGRESHVELY ACCENTED

2% 25

2

L

Aolonef Fomn (2

éo‘n)*

./"

5

SEL et

prgnts
P T I e

s oo



*bul1s9] 03 4OoLud paAousd pue
‘3400 Ul Judsaud udjawerp ul wd | AL|djewrxoadde ssjebaabbe auoysAe|s paey oMm] eQopy 8-1-S
_ pue
*$3S93 JUIIUCD US1BM OM] BU04343Y} SU0[0D UL d|QeLABA 3402 j0 dO) - O¥°8-|-S
UOLIIBL ON = % oyuviay
- - £0J®0
x*
[0- €°0- Id = (1d - M) = 11 :xeput A&3ipinbi7
2¢9°0 95°0 uw 200°0 URY} 43Ul % - Id = ¥ IAILALIOY
sl g vl Lvl - 97t 976l (3y6taMm [L0S AUp 30 %) [M] JU2IUOD JSICM PBALIDBL SY
HJ-12 12 UOLIRILJLSSRD [LOS PaLJLuf
Le 22 (3ubLem [Los Aup 30 %) [I4] Xx3pul A31dL3seld
B (ybtamM [10s Aap 40 %) [1S]  3FiwL] 9Be}ULAYS
61 6l (2ybram [Los Aup 10 %) [1d] JLuLl dt3seld
05 v (3ubtam Lros Aup jo %) [711] Lt pinbi
) (01G X 090) =+ ;{0£Q) = %2 : 34NJRAUND JO JUILDL4430)
010 = 090 = M) :A3LuMoiLun 3o JUaLIL}430)
€9 v (3ySLom £q %) uw 500°0> :he 1)
A3 4 (3ybtam Aq %) uw G00°0 - SL0°0 :3LLS
0 0 (2yBtom A9 %) umw G/0°0 - 9L°t  :pues
0 0 (3ybLem Aq %) ww 9/°y - 9/  :[3ARJY
02°6-1-S 06°8-1-S | ©0v°8-1-S 0v°8-1-S 08°L-1-S
4 3 98 W n N i 1 d W VvV S
iz -
\k& =FLq paMaLAdy .
MOUJLWS OL43 :3sK|euy SLINSTY 1S3L I1dWYS 110S SutwoAn ‘uepLasys  :uotyesoq
SL/12/0L :a3eq A0LYH0EYT A907039 ONIY3INISNI 1J833Ltwang

MOJd4RY ‘¥ Y

D32



UoL3oead jeoM - ¥l xx

uorjoead BUCUIS - + 4 : SYYVHTY

+ xx- 4l x+ €02e3

0 2T - £°0 - Id + (id - M) = 11 :xaput A31ptnbi]

25°0 62°0 €9°0 Wy Z00°0 UBYY 4AULY % + Id = ¥ :AILALIDY

€91 2 8l 0 LL el /ARNE (3ybram |1os Aup 3o %) [M] Jud3uU0D 4d2BM P3ALIIBU SY

~ o N UOL3BOL4LSSRLD [L0S P3LyLUN

22 g L1 (3ybtom (ros Aup g0 %) [1d] xapul K3lot3seld

(3ybtem 1ros Aup j0 %) [7S] JLwL sbejuLays

61 22 Ll (3ybtam Lros Aup 40 %) [7d] JLwtg dt3seld

Ly 2 1723 (3ybram Los A4p 0 %) [77] JLuL] pLnbi

- (010 X 090) < ,(0€d) = %3 : 34n3eAUNd 30 JUSLILI390)
010 =090 = M) :AjLulheiLuUn 3O JUSLDL}430)

¥s 44 14 (2ybiem £q %) um G00°0> ey

9% 9% 09 (2yELam £q %) ww G00°0 - SL0°0. :3ILS

0 ¢t 9 (uBLsm Aq %) uww G/0°0 - 9L°¢  PUES

0 0 0 (qubitom Aq %) ww 9/°p - 9/ :|3AeJp

oy°Li-L-S 00" LL-L-S | 09°0L-L-S | §8°6-L-S 0L°6-L-S
4 3 9 W n N 1 17 d W ¥ S
13S|0"M°H :Aq pamaLAay -

MmoudLusg oiu3 ‘3sAeuy SLINS3Y LS3L1 3TdWYS TI0S buluolM c<ueprasyg :uot3ed0q
Sz/1z/oL ®3%d AY01Y¥08YT AB0T0I9 HNINIINIONI Moddzd *y ty S42131uqns

v

D33



*B6uL3sal 03 Jorad paAsousd Jou $9400 ul Juasaad yjbusa| ur ww |esdAds 03 dn Ssjuswbeday pooM - Gy GL-L-S
*6u13S93 03 JOL4d paAOWRA 30U $340D ul Juasadd yjzbua| uir um [erudA3S 03 dn sjuswbeay poom
-6u13se] 03 Jotad paAowds sjuswbedy sabue| 8400 ul Judsaud usjawelp wd | 03 dn sjusuwbedy [RO) - 0E°SL-L-S  :SHUYWIY
- - - £0o®)
Id = (1d - M) = 11 :xaput A3ipinbL7
570 6v°0 ev v Wy Z00T0 URYY 4BULY % = Id = ¥ :AILALIDY
0°vl L'st (3Y6LamM |L0S A4p 40 %) [M] IUSIUOD J33EM PIALIIBL SY
1) HJ HJ UOLJBILILSSB|D |LOS PaLituf
, el oy ¢t (3yBLam (105 A4p 30 %) [14] x3pui A31d13seld
" (3ybrom tos Aup jo %) [1S]  3twi) sbejurays
8l L2 o€ (ubtem [ros Aup 30 %) [1d] JLwel olaseld
0¢ 69 ¢? (uBLem L1os Kap 40 %) [77] JLwL pnbLy
- (010 X 090) = ;(0€Q) = %0 : 2uNIBAUND JO JUBLOILYB0)
0l =~ 090 = ™ :A3lwu0jLun JO JU3LILI430)
92 €6 G°¥8 (3ybtam Aq %) ww S00°0> :feys
G2l 6§ 6 (3ybtom Aq %) uw GO0°0 - SL0°0 :3LLS
51 E 5°9 (3ubLom Aq %) uw G/0°0 - 9L°%  :pues
0 0 0 (3ybtom Aq %) ww 9/°p - 9/  :|BARUY
02°L1-L-S | SO"LL-L-S | G¥'GLl-L-S | Og°SL-L-S | €59 LL-L-S
d 3 9 W n N i 1 4 W Vv S
USS|(Q M"H :Aq psM3LA3Y
Mmoudlug d143 :3sheuy S1INS3Y LS31 3ITdWYS TI0S BulwoAM cuepLasys :uoL3es907
GL/12/01 :93®Q AY0LYY08YT AD0T039 INIYIINIONI MOJdR{ "y ‘Y :4331LWQNS

D34



*(J9pJrY) JRLLWLSSLP 940D 4O WO3I0g ‘3402 J0 do} WOUy IS} JUIIUOD J33CM - 06°8L-1-S .

SHYYWIY

ul il £00®)

50" 0- Id = (1d - M) = 11 :xapur A31pinbLy

v6°0 6570 ww 200°0 URY} UL % = Id = ¥ :AILALIOY

L€l g0l 9°¥1 0Lt 0" Ll (3ubtam [Los Aup 40 %) [M] Jud3U0D U33°BM PIALSIAL SY

= v . UOLBILJISSRLD [LOS PaLjLuf

8 . 4 (2ybLam (1os Aup jo %) [1d] xopur A3idi3seld

’ . (3ubLom |Los Aap 40 %) [7S] Il dbejuLays

8l 8L (3ybram [1os Aup j0 %) [7d] JLuL] d13seld

9¢ Ly (ybLam (Ltos Aup yo %) [71] jLwr pinbiy

0-9 (010 X 090) + ,(0€@) = Z3 : 24n3RAUND JO JUBLDL}130)

0°€l 0l + 090 = ™) :A3iwdojiun 4o JudLDL3430)

1] 19 (3ybrom £q %) um G00°0> :fetn

LL g€ (3ubLam Aq %) umw G00°0 - SL0°0 :3LIS

61 60 (3ubtam Aq %) uw G/0°0 - 9L°%  :pues

0 0 (3uBtom Aq %) uww 9/ - 9/  :|2ARdY

G0°6L-1-S | 06°8l-1-S | SL'8l-1-S |08°LL~L-S |0S°LL~L-S
¥ 3 8 W n N 3 1 d4d W ¥ S
USS|0'M'H :Aq pamalaay S
MOUALWS D43 :3sA|euy S1INS3Y 1S3IL ITdWYS TI0S BuiwoAM uepiaays :u0L3eI07
SL/12/0L :a7eqg AYOLY¥08YT A20T039 DNIYIINIONI

MOJARY Y 'Y 42337L1wqgng

D35



‘BUL}S3T 03 40L4d PIAOWSA 30U Siliowbedy 9400 uLyitm A31di3seld pue

94N1X33 31GRLJRA  °9402 ULYZLM 3u3sd4d 43bud| ul wy [es3AdS 03 dn Ssjuswbedy poOOM pue [RO) - GZ2°G2-1-S

3400 ULYILM 34NIXI] PUR 9uN3SLou 8iGRidep "DUL3S3S
03 40Lud paAOWRL J0U £3402 ULYFLM Judsaud yizbua| ul umw [es3A3S 03 dn sjuswbeuay poom pue |eo) - Gz £2-1-S
9402 ULYJLM UOLIRLURA
JUS3U0D 4DJBM 0] dNp pawUaojuad Jou $2597 SPLwLT BuBQUI3]Yy pue UOLINGLAISLD BZLS d|3L34ed - €00 22-L-S
°S1537 JUSUO0D JIIBM OM] €3U04343Y3 S$D40D ULYILM U0|0D PuR 34n3x3a3 aqerse) ‘Burysalz o3 4orud pue
paAouwad sjudwbeday Jdbae| 3400 ULYFLM JUIS3Ad WO | 03 uw |[RUDASS WOLY sjuauwbeuay pooMm pue [eo) - 00°22-L-S
"Si1sAleur SA3LS 4333WOUPAY ul JudSdUd |e0) ‘WO3JOQ uUeY} 3|qeLAJ dUOW 3403 Jo dOL- 06°02-1-S TSYYYWIY
- B B €0Jel
L0 0 2'0- Id = (1d - M) = 11 :xapur A11pinbL]
€L°0 8370 6370 W Z00°0 URYY J4BULY % + Id = ¥ :AILALIOY
L°G1 €°6¢ €°9¢ 0°sl 6°LL (3ybLam [Los Aup 0 %) [M] 3ud3u0D 4d3EM PBALIDAA SY
i i i UOL3BILJLSSRLD [LOS PALyLUn
67, Ly ct (2ub1am L10s Aup 30 %) [1d]  x3pur A31d13se|d
(3ybtam ros Aup jo %) [1S]  3Frwil SbeyuLays
€l 9 €¢ (3uybtam ros Aup jo %) [d] JLwL] dL3seid
¢9 £9 55 (3uBram LLos A4p 40 %) [T1] JLuL] pLAbLT
- (01Q x 09a) = ,(0€a) = %3 : 34ANIRAUND 4O JUBLIL4330)
“ 0l0 + 090 = ") :A3iwa04LuUn 4O JUBLOLL430)
§'¢8 5°€8 99 (3ybrom Aq %) uw G00°0> :Ae()
25l vt oc (3ub1am Aq %) uw G000 - SL0°0 :3LLS
¢ 579 § (yBiam Aq %) uw G/0°0 - 9L'p  :pueES
0 0 0 (3ubLom Aq %) uw 9/°p - 9/  :|dAedy
G2°G¢-1-S | 62°€¢-1L-S [B00"¢¢-L-S | 00°¢c-L-S |0670¢-1-S
¥ 3 9 W n N i 1 d W Vv S
U3S|0 "M H:Aq pamaLAdYy
MOuJLWS D143 :3sAieuy S1INS3¥ 1S3IL 3TdWYS 110S BuLwoAM ‘uepLaays :UOL3RI07
c//1z/01 -®3®d AY0L1YH08YT A90T039 SNIYIINIONI MOJJR4 'y 'y -4233LUQNS

D36



30 uoLjuaod w0 Lun 3SOW dY] UO paWUO4Add SIS D400 ULYFLM A31o13se|d pue 40|0D mpmwwwmw - GG 2€-1-$S
*3400 ULYJLM SSaupaey ajGerseAa AL3ybLis pue 40]1ed ajqeLdaep - G2°0€-1-S L SHUVNTY
- - - - - £03®)
6°0- §°0- £'0- 2°0- Id+ (1d - M) = 11 :xsput A31pinbi]
£9°0 570 65°0 ¢9°0 £9°0 - 2000 URY} JOUL} % = Id = ¥ :AILALIOY
¢S ¢y 9°L L6 (3ybLam [Los Aup 40 %) [M] JuSIUOD Ud3BM PAALIDAL SY
15 I IS i I8 UOLIBOL4LSSRLD [10S PALILU
el Le 8¢ ve 9¢ (3ybtam LLos Aup 30 %) [Id] xdpul A3L213SELg
(3ubtem [tos Aup o %) [1S] JLu| sbequLays
9l sl 6l 5 sl (3uBiam 10S Aup 30 %) [1d] JLwl] d13se|d
8¢ 9€ Ly 6¢ Ly (btam [Los Aup 4o %) [11] JLwil pinbt
) (oL@ x 09a) + ,(0€@) = %3 : B4NJRAUND JO JUBLDL430)
| 0l0 <+ 090 = ") :A3Lwa04Lun 30 JuU3LIL}490)
L 24 S LY 65 8t g'8P (3ybrem Aq %) ww GO0 0> :Aey)
S"ev vy $°0v SLY §°0S (3uBLom Aq %) uw GOO'O - SZ0°0 :31LLS
¢t 58 50 5 : (3uBLam Aq %) ww G/0°0 - 9L°p  :pues
0 0 0 0 0 (3ybom Aq %) ww 9/°y - 9/  :|S9AeJy
§G°ee-1=5| S¢0e-1-S | 99 /[¢-1-S|OL"L¢-1-S [00°92-1-S
i 3 9 W n N 3 1 d4d W Vv S
J9SI0°M'H :AqQ PamMILAdY h
MOULLWS D143 :3sA|RuUy SLINS3Y 1S3L ITdWYS 110S ButwoAm ‘ueprasys :uoL3edo7
G//12/01 :°3%e@ AY0LY¥08YT A9017029 ONIYIINIONI

MOAJR] Y Y :14932LWQNS

D37



*leL4ajew 3533 WOUJ PIAOWSJS SPIUR PIUOLIUSWRIO0SR $DU0D ULYJLM
Judsaud s3j3welp ul ww | > sjuswbeay |0 HuLurejuod ssauydLy3z uL wd | 03 dn sasus| ALe0) - 08°9E-L-S
*sLsALeur JA3LS 4IIAWCJIPAY Ul Judssauad {eo) °6ulysal 03 4oluad pasowsd jou
€3402 ulyzim Juasaad yabua| ul uw |eA3A3S 03 dn sjuswbesy poom |[ews -uotjtsodwod d13tubL] - 0G°GE-1-S

oljseld-uoN y -SHYVWIY

- - - - £0eD

9°0- 2°0- €°0- . 1d=(d -m) =11 :xapur A31pLnbiT

670 65°0 €670 ww 2000 ueyl 4duL}y % = Id = ¥ :AILALIOY

0°8 L2t 67 LL 8 7l (3yBLam [10S AUp 40O %) [M] JUIIUOD J31BM PBAL3IAA SY

19 ] HJ WS UOL3BILJLSSR[D |LOS patituf

el ¢t €€ dN (3uBtom 1105 A4p 30 %) [14] xepur A31o13se(d

(3ybiam [1os Aup 40 %) [1S]  3twil abexuLays

9l bl 9¢ dN (3uBLam [10S A4p 40 %) [1d] twy| o13seld

62 8] 65 xdN (2ybtam [ros Auap 3o %) [717] JiuLy pinbu]

- 0°¢ (0L@ x 090) + .(0€Q) = %7 : 84N3eAUND JO JUILIL4330)

6t 010 = 090 = ™ :AJLWAOJLUN JO JUBLDL}430)

€€ L9 G' 18 ] (1ybtam Aq %) um G00°0> :Key)

G'99 0€ Gl Lt (3ubiom Aq %) ww GOO'Q - GL0°0 :3iLS

G0 € Gg°'¢ ¥8 (3ubtom Aq %) um G/0°0 - 9L°%  :Ppues

0 0 0 0 (Iybiom Aq %) ww 9/°t - 9,  :l3AR4Y

0€°0tv-1-S | 08°9¢-L-S {06 9¢€-1-S 06°G€-1-S | 68°g€-1L-S
d 3 8 W n N i 1 4 W Vv S
USSIOQ"M'H :£Aq pamaLAdy -

MOUXLWS D143 :3sA|euy SL1INSIY LSIL ITdWYS TI0S BuLwoAM ‘uepiaays :UOLIRIOT
6//12/01 :33eQ AY0LYH08YT A907035 HNTYIINTIING 0444 Y Y s4233Lugng

D38



‘Burysal 03 JoLad pasouwsd sajeboaubbe 3sabuae| $3400 ULYILM Juldsaud
J932weLp ur uw g 03 dn sajeboubbe A3{LS YSLUMOUAQ pJhey [|eWS °SIILNS 1S3 OM] 340}343Yy3
fpalpuey UdYM pajeuedas YOLYM 3403 ULYJLM S|BLUSJRW JUBJDSSLP OMJ UIBMIBQ ALRPUNOG I2ULLISLA - 02 ¥h-1-S
*burysal
uL pasn suotjusod yjog -doj ueyj 40{0d UL 433YbBL| pue U3SUAROD “I|QRLAJ D40W 40D JO WO3308 - OF° Ly-L-S “SHUVWIY
YL dL - - - £0J°)
0" L- Id = (1d - M) = 11 :xapul A31pinbiy
ALY 0170 650 £5°0 Wy Z00°0 URYd 4BULY % = Id = ¥ :AILALIDY
0°0L 18 (3ybtom | Los Aup 40 %) [M] JUS3UOD U3IBM PSALIDAL SY
N I WS o N UOL3BOLSLSSED [LOS PAlyLup
ce., 8 dN sl 0¢ (3uBtem [tos Aup yo %) [Iq] xapul A31013seld
(3ubtem [ros-Aup jo %) [IS]  3rwi] sbejuLays
Ll 8l dN 9t L1 (3ubtam L10s Aup 30 %) [7d] JLuL} o135
1 92 dN LE LE (3ybtam (Los Aup 10 %) [711] JLut) prnbi]
i e (010 X 090) <+ L(0€Q) = 22 : S4NIBAJND JO JUBLDL}430)
6°502 0l0 = 090 = ™ :A3Lwd0Lun 1O JUBLILL430)
S0t S¢ g€l G¢ A (3ybtam Aq %) uww S00°0> :Key)
5745 §°L5 L2 5755 95 (3ubLom Aq %) ww G00°0 - §L0°0 :3LLS
. 4 RA G°69 G°6 St (3ybtom Aq %) wum G/0°0 - 9L°%  :pues
0 0 0 0 0 (ublom Aq %) ww 9/°p - 97  :[9ABUY
02°v¥-L-S | S9°Eph-L-S | QL Ly-L-S | o€ Ly-L-S | 00 Ly-L-S
¥y 3 8 W n N 3 1 4 W VvV S
USSI0"M"H :Aq pamaLAdy .
MoOuJdLwS J143 :3shjeuy S1TNS3Y L1S3L ITdWYS TI0S PuLtwoAly ‘ueprsays tuotL3eso]
G//12/01 *°%ed AY01Y¥08YT A907039 SNIYIINIONT MOoJJR4 'Y 'Y $483314NS

D39



*SLsAleue 3A3LS 4333WOAPAY ul juasadad [e0) - G9°8H-1-S
*stsAleue aA3LS 43BWOAPAY ul Jussaud [e0) - GL'/p-1-S

02°pp-L-S 404 SyAewdL 39S - BOZ ' ¥p-L-S :gyyywiy

B B B B N €09e)

€°0- A Id = (1d - M) = 11 :xepur A31pinbiy

5570 50 vs°0 55°0 8570 W 200°0 URY} JAULY % = Id = ¥ :AILALIOY

G 1L 0°6l (3ybLam [L0S A4p 40 %) [M] 2U3IU0D 431BM PIALIIAL SY

L M A= P N UOLI®ILJLSSB|D [10S patjtup

L1 6¢ 6¢ Ll 9¢ (3uBtom [10S Aup 30 %) [1d]  xapur A11213seld

- (3ubram tros Aup o 2) [1S]  3twil abejurays

Ll Oc Le 91 0¢ (3ybtom (ros Aup 10 %) [71d] JLwL] dL3seld

143 6v 0§ L2 9t (3ubtam yros Aup 30 %) [7171] JLuLl] pinbiy

) (0L@ X 09@) + ,(0€@) = 27 : S4njeAUND JO JUILDLL}303

010 + 090 = ") :A3iwdojiun 4O JudLIL4430)

(0)7 6" /S G°99 §'ve 65 (3ybtom Aq %) uw G00°0> 8 -The!

5°5S §'er 23 24 $°0v (3ybLam Aq %) uww G00°0 - §/0°0 :3ILLS

Sy 0 g1 g ée¢ S0 (ybram Aq %) uw G/0°0 - 9L°v  :pues

0 0 0 0 0 (blam Aq %) ww 9/ - 97  :[3Aedg

08" 16-1-S {69 8- L-S GL Lp-1-S | SP Gp-L1-S [ R0Z2 ¥b-L-S
¥ 3 9 W N N 3 1 d W VY S
U3S|Q°M'H -Aq pamaLAly .

MouJLwS dru3 :3sKLeuy S1INSY 1SIL ITdWYS 110S BULWOAM uepiusys ©U0L1eI07
c//1z/01 -°3®d AY0LYH08YT A907039 DNIYIINIONI MoJdRq ‘y Yy 4333Lwgng

D40



*s1SA{ruUr 3A3LS UIIBWOAPAY UL Juasauad [eo)
"340D ULYILM 400D 3|qelaep - 08 $G-BL-S
‘el-S 9oy [LL4p wouy sajdues uibag - 08 |G-0L-S :SAYVWIY
) ) ) i f00®0
£°0- 8°0-~ 6°0~ Id = (1d - M) = 11 :xaput A1tpinbi]
v'0 05°0 £c'0 6e"0 ww Z00'0 URYY JBULY % = Id = ¥ :AILALIDY
L' Pl 0oL Lot 8°6 (3ybtam jros Aup 40 %) [M] JUDIUOD UI3IBM PIALBIAL SY
~ N + + UOL7BILJLSSRLD [LOS PALyLup
, 6¢ s¢ €l oL (3ubtom (L0S Aup 40 %) [I4] xapul A11d13seld
o (3uBiam |ros Aup yo %) [1S]  3twil abeyULAYS
0c 8l 0¢ 61 (3uBLam (10S A4p 40 %) [1d] 3L dt3seld
6 £f €g 62 (3ubtam (Los Aup jo0 %) [17] Jtwt] pinbiy
) (010 x 090) + .(0€Q) = %3 : d4NJeA4Nd 3O JUBLDLJH30)
010 <090 = ") :A3LwdojLun 4o JUBLDL4430)
1L 14 G 09 L€ (3ybrem Aq %) ww 00°0> 121D
8¢ o 576t &9 (3ybiom £q %) uw G000 - GZ0°0 :3LLS
L 0 0 9 (2ubtam £q %) uw G/0°0 - 9L°%  :pueEsS
0 0 0 0 (3ybLom Aq %) ww 9/°y - 9/ :[3AvJy
0L°gG-el-S |08°¥S-BL-S |GL'E€G-0L-S |G8°2G-el-g | 08" L§-BL-S
d 3 8§ W n N 3 1 d W ¥ S
USS|0"M'H :AQ POMILA3Y -
MousLws dt43 :3skjeuy SLINS3Y¥ 1S3L 3ITdWYS 110S bulwoAM ‘uepluaays :uUOL3IBIO0T

6//12/01 *°3ed

AJOLYH08YT A307039 ONIY¥IINIONT

MOJJdRY Yy Y -4933Luqns

D41



*sLSAleuUR SALS 4IJUWOUPAY UL Juasdud [e0D KLUQ - G/ 85-BL-S
*SLSARUR DAILS UDIBWOJUPAY ul Jussauad [eo) - Q2 85-el-S
*SLSALRUR dADLS ud3BWOUPAY uL Fudsaud [vO) - 00°9G-el-S
*SLSAleuR DAILS UIBWOUPAY uL Juasaud [(BO) - 09°GG-RL~-S  SAUVWIY
} B i} i} ) £00®)
§°0- v°0- Id+ (1d - M) = :xaput A3Lpinbi
6770 0570 6v°0 ¢a’l o W Z00°0 URYY 43Uy % = Id = ¥ :AILALIDY
L8 ?°6 (3ybLam [L0S A4p 30 %) [M] JUBIUOD 483BM PaALIIAU SY
HD Iy I8 n I UOL3RILJLSSRLD |LOS PaLLuf
8¢, Gl 124 gl Pl (3ybLam Los Aup jo %) [1d] xaput K3rdi3seld
] (3yb1am [Los Aup 4o %) [1S] 3Ll 3beAULIYS
92 91l 124 Ll Gl (3ybtem ros Aup jo %) [1d] JLwt] 213seld
9 Le 8t €€ 62 (3ubtam [Los Aup o %) [71] Jtwi | pLnbL]
)y (010 X 090) + .(0€a) = %3 : 94NIRAUND JO JUBLDL}390)
. 010 < 090 = ") :A31wi0jLun 40 JUBLIL4430)
v8 9¢ 65 6¢ s¢ (2yb1om Aq %) ww S00°0> :ke()
¢l S Ly S° 0y 6G G LE (3ybrem Aq %) uww G000 - GL0°0 :3LLS
b §7¢e 570 ¢ 57L¢ (3ybLom Aq %) uw §/0°0 - 9L°F  :pues
0 0 0 0 0 (3ybLem Aq %) ww g/°y - 9/  :[3ARJY
G/78G-2[-S [02°89-®L-S E0"8G-BLl-S |00°959-B[-S [097G5-B[-S
d 3 8 W n N 3 1 d W ¥V S \
USS|0 M H :Aq pam3LAdy .
MouaLws dtd43 :3skjeuy S1INSIY 1S3L I1dWYS T10S BulwoAy uepludys :uoi3ed0]
GL/12/01 :91eq AY0LYY08Y1 AD0T039 ONIYIINIONT

MOoJJdeq 'y -y ‘4333Lwqns

D42



*SLSALeUR DA3LS U3J3WOUPAY UL Judsaud |e0)--09°89-0|-S

SLSA|RUR DADLS JDIBWOUPAY UL JudsdAd |RO) 940D JO WEIICQ JURAU S|LSSO} JPI| PIZLUOGUR)--G[°99-B|-S

*bLsALeue aAdLS 4913WOAPAY UL Judsaud [PO) " SPARMUMOP 3[qelJj d.0uw mcwsouon.mwwgwmxwmmwwmsmwmwuoo--mm.cw-m_-m
71wt 649QuU933y pue UOLINGLUFSLP dZLS d|JLI4ed “|eludjew Jualddwod A4dA 40O pasodwod d40)--G0°[9-C|-S  *SHYYWIY
- Ul - + + £00®)
£°0- b°0- b"0- 9°0- Id < (1d - M) = 11 :xapup A3LpinbL]
87°0 €770 £e’0 ¢80 WW 2000 URYY UL % + Id = ¥ :AILALIDY
A 6°L 801 v ol 0°¢ (3ybLam [Los A4p jo %) [M] Jua3u0D 4d3eM PIALIIBL SY
HD A Y L UOLFBILJLSSR[D |LOS PaLjLuf
¢€ Ll A 6 (3ybLram FWOm Aap 40 %) [Id4] xopuL A31dot3seld
(3ubtam ros-Aup yo %) [7S] JLwi] sbejuLays
€2 §i 9l 9l (3ubtam [L0s A4p 40 %) [1d] JLut] di3seld
e 23 8¢ §¢ (3ubLam Los Auap je 3) [11] Jlwi| prnbL
) 9°0 9ol (0L@ X 090) + ,(0€Q) = %D : @4N3RAUND JO JUILDL 330D
9°¢ €15 0L0 + 090 = M) :A3iwiojtun jo JuUILIL4430)
€8 S 6V S°v9 el (JyBLom Aq %) uww Go0-0> ke |9
Ll ¢r s¢ 4"y (3ublam Aq %) ww G000 - §L0°0 :3LLS
0 5°8 570 5°sv (JubLom Aq %) ww G/0°0 - 9L°p  :puES
0 0 0 0 (3ubtom Aq %) ww 9/'¢ - 97  :ldAedy

09°0/-®L-S| 09°89-®Ll-S}GL"99-2L-S | G2 ¢9-BL-S | GO~ 19-®BL-S
d 3 9 W n N i 1 d W Y S
9S10 ‘M "H :Aq pam3aLA3Yy
MOUJLWS O1J3 :3sA|euy S1NS3Y LS3L ITdWYS 1I0S BuLwofM ‘ueptuays :uolled0]
c//1z/01 :°3ed A0 LYHCEYT »wQJQMG ONTYI3INIONT Moadeq Y 'Y 4RIFLEQNS

D43



*SLSA|RUR DAILS 4DIBWOUPAY ul Judsauad |RO)--0G°9/-B|-S
.m.—mhpm:m 9AQLS memEOLU%; uL u.:mmw.»n_ {e0) °9402 UlYyllM 3uNnl1Xal pue A0}00 3|qelURA--(09°G/-®]|~-S LYYW
n AL - £0oe)
Id = (1d - M) = 11 :xaput A3ipinbyy
£ 0 Wy 2000 URY} 4AULY %+ Id =y :AILALIOY
¢ ¢l 9°L (3ybLam | Los Aup 40 %) [M] 2uU93UO3 uS3BM PIALIIAUL SY
W W » UOLIBILILSSRLD [10S PaLyLuf
dn, dN 0¢ (3ybLam [0S Aup 40 %) [1d] xoputr A3Ld13seld
: (3ubtam [ros Aup 4o %) [1S]  3twi] abejuiays
dN dN 61 (3ybrom ros Aup yo %) [1d] 3Lwi] d13seld
dN dN 6t (ubtam ros Kup 40 %) [11] JLuL| ptnbey
) (010 X 090) + ,(0€@) = %3 @ 24N3BAUND JO JUBLDL}430)
010 <090 = "3 :A31wJosiun jo FUBLDL4430)
Le 61 Le (3ubtam Aq %) uww 500°0> :Ke|)
S S 9 S lv (3ybiam Aq %) uw G00°0 - GL0°0 :3LLS
22 S°€l s'sl (2ybrom Aq %) uw G/0°0 - 9L°¢  :puesS
0 0 0 (ubtom Aq %) uww 9/°p - 9/ | ST
02°6.-°1-S|05°9/-°1-S | S€79L-0L-S | GL°SGL-®L-S [09°GL-BL-S
¥ 3 8 W n N 3 1 d W Vv S
9S00 °M "H:AQ pamaLAdy
Moudtws 2tu3 :1skLeuy SLINS3Y LS3L 37dWYS TI10S BuLWOAM ‘uepLu4ays :uoL3e307

cL/1z/ol

191eQ

AdCLYHO8YT AD0T035 ONIYIINIONT

MOAAR] Y ¥ :14317LWGNS

D44



*StsAjeue 3A3LS 433BWOUPAY UL Judsaud [R0)--02°98-°L-S
*pawuojuad jou
53593 JLwL] 6u9qUally pue UOLINQLAISLP 9ZLS 9[JL34ed - |eLJdjew Jud3adwod AUSA 40 pasodwod 340)--G9°08-BL-S

*SLsA|eue JAILS UDBWOUPAY UL JUISBAd [RO)--G/ 6/-B[-S *SAYYWIY

- + + + + €09e)

8°0- L°0- Id =+ (1d - M) = :xapul A3Lpinbii

br°0 8¢°0 ww 2000 URY} J4dULY % - Id = Y :AILALIOY

€°6 G Pl 6°8 €°r 9°¢l (3ubtom [Los A4p jo %) [M] Ju33U0D J43IBM P3ALIIBUL SY

1 WS 13 ™ UOLIRILJLSSP[D [LOS paLstun

¢l dN el dN (3ubtam [10s Aup jo %) [1d]  xspul A31dL3seld

] (3ubram [ros.Aup jo %) [7S] JLwL] SbeYULAYS

61 dN 8l di (3ybLem [L0S A4p 40 %) [1d] JtuL] d13seld

Le dN L€ dN (3ubtam [Los Aup 30 %) [T11] JLwi] pinbi

; 28l (010 x 09G) =+ ,(0€a) = 23 : B4NIRAUND 4O FUSLIL}430)

Ocl 0Ld + 090 = M :A31wdojtun 4o JUBLIL490)

st el 579v Lo (qybtam Aq %) uw 500°0> :Ke|)

67 S°vl S LS €S (3y61am Aq %) umw G00°0 - GZ0°0 :3LLS

9t 5769 ¢ §7Ge (yBiom Aq %) ww §/0°0 - 9/°¢  :pueEs

0 0 0 0 (IubLam Aq %) ww 9/°% - 9/  :[9AR4Y

GL°68-8L-S|gz-9g-BL-S [08°€8-BL-S [G9°08-B[-S [GL 6/-BL-S
4 3 8 W n N 3 7T d W VY S
BSIQ0 "M "H :Aq pamaLA3y

MouuLws 143 :3skeuy SLINS3Y 1SIL I1dWYS 110S Bu LWOAN .:mn_;mgw :u013e207
G//12/01 :33®q AY0LYY08YT A501039 ONT¥IINIONI MOJJRY Y 'Y 143IFLUGNS

D45



*SLsAleue dA3LS J3BWOUPAY UL Juasauad [R0)--0E°ELL-CL-S
*SLSAleue 3A3LS JUIIBWOAPAY UL Jueuiwopsad [ROJ--G6 G6-2L-S :SHYYWIY

£0Je)

§°L- G°0- §°0- Id+ (1d - M) = 11 :xeput A3tpinbLy

€70 9970 av’0 W 2000 URY} JBULY % + Id = ¥ :KILALIDY

€Ll G°6 L L 701 L7l (3ybLam [Los Aup jo %) [M] JU33UOD 4S3PM PBALIIAU SY
1 0 LY UOL3eDL4LSSRD [LOS PaLjLuf

N 8 ¢e s¢ (2ybtam LLos Aup 0 %) [1d]  xepul A3LdL3seld

] (3ubtam tos.Aup 4o %) [7S] JLwi] abexuLays

0¢ Le ve (3ubtam LLos Aup 30 %) [1d] JuLl dL3seld

8¢ v 6v (3ybLom (1os Aup o %) [71] Jtwi| pinbiT

(01@ x 090) + ,(0£@) = 23 : B4NJRAUND JO JUBLDL 4430

010 + 090 = ") :A3twa0itun 40 JuBLD13430)
et 144 5L (3uBLam Aq ) ww G00°0> the)
5799 9755 5°ve (3ubtam Aq %) uww G0O'0 - SL0°0 :3LLS
[ S0 0 (3ubtom Aq %) ww G/0°0 - 9L°%  :pues
0 0 0 (3ybteam £q %) ww g/°y - 9/  :|3dARUD
95°02L-21-5]00°0ZL-BL-S[0E € LL-2L-S|0G LOL-BL-5|G6 G6-BL-S
4 3 8 W n N 3 1 d W VY S

1I3S10 "M "H :AQ poMILA3Y
MoudLwsS d143 13skleuy S1INS3Y¥ 1S3L ITdWYS TI0S ButwoAM ‘ueptadys :uoL3ed07
GL/12/01 :®3%eQ@ Ad0LY309YT A907039 ONIY3IINIONI MOudRd Y Y :u4213twagng

D46



*SHYYWIY

B B €02e)
L 1= 9°0- Id + (1d - M) = 11 :xapuL A31pinbi]
£5°0 670 Wy 20070 URYY JBULY % = Id = ¥ :AILALIDY
0°ol 9°Ll G°8 (Fybtam [LOS Aup 40 %) [M] JuUDIUOD Jd}eM PBALIIAA SY
JIS-KS 0 uoL3edLJLSSeD [LOS paLituf
9 st (3yb1am [0S Aup 4o %) [14] X3put A11dt3seid
] (ubLom (1os.£up 4o %) [IS]  Fwi| dbejuLuys
Oc £t (3uBLam [10s A4p 30 %) [1d] Jtur| o13seld
9¢ et (3ubiom LLos Aup 40 %) [17] JLuLl pinbiy
) 6°6 (010 x 090) =+ ,(0£Q) = %3 : 24NJRAUND JO JUBL3[4430)
Ly 0l0 + 090 = ") :A3iwaoyiun 40 JUSLD14430)
§°El §78¢ (1ybLam Aq %) ww 00 0> kel
€ Ly (3ybLam Aq %) um G00°0 - GL0°0 :3LLS
G 1§ Svl (3ybLom Aq %) uw G/0°0 - 9/°t  :pues
0 U (1ubtam Aq %) uwm 9/ - 9/  :l3ARUY
09°tZL-eL-S|0€ €21-BL-S|{ 05" [2L-BL-S
¥ 3 9 W n N 3 1 d W Vv S
3s10 ‘M "H :Aq pam3LAdY - -
MoudLws Jtu3g fisheuy SL1INS3Y 1S31 ITdWYS TI10S BuLWoAM ‘UePLUBYS  :UCLIRIOT
5//12/01 :81BQ AYOLVY0EYT AD0T1039 ONIWIINIONI MOJJRY Y ‘Y 14333Luqns

p47



* SHYYW3Y
8720t 9°v0L 6°€CLL 8798 .
(pa3enojed) uoLieuanies ¢
L°LE L*4¢ L*0€ ARTA
(pajeinofed) A3Lsouod %
S0 LE°0 e€v'o ve'0
(pa3end|ed)  OL3ed PLOA
09°¢ 99°¢ ¥9°2 0L°¢ 89°¢
(95/6) A3tsuap uleuay
0L Le-¢ 6L°¢ §¢¢
CT. -pajeanzes-(22/6) A3Lsuap y(nq pajeindje) ,
(29/6) ©~ A3Lsuap }|nq pasnsesy
. 6L L v6° L 68" 00°2 | -
(09/6) - pRgRRN/pale|nd[ed - A3LSudp y[nq Auq
LL-e ¢é e 91°¢ €2°¢ ¢ee
(93/6) A3Lsuap ¥ |NQ paAL3dad4 Sy
6°LL 9°7lL ¢ 8l 0" Ll
. ("3M LLO0S Aup JO %) JUD3UCD 43JBM PIALIIBL SY
06°02-1-S| SL°8L-L-S| SO"LL-L-S | 0O LL-L-S | 09°0L-L-S

7

d 3 98 W n N i 1 d W ¥ S

\Amwmwmﬂwwdxn paMa LAY A . ) )

mouatws otu3 :3sheuy SLINSTY 1SIL ALISNIA/TUNLSION BuiwoAy ‘uepLusyg ©UOL1EIOT
G//71/01 *33EC AYOLYY08YT A907039 ONIYIINIONG | MOJARY ‘Y w4933 Lugns

D48



S SAYYWIY
L°G8 6°GL L7501 87LS
(paje(no|ed) uorjeanies ¢
L €2 £°€¢ 9°91 591
(pa3enoed) A31S040d %
l€°0 00 02°0 02°0 (Pa1e(nd(ed)  oL3ed pLoj
aq- . . . .
9g°¢ 68 ¢ €9°¢ 69°¢ 69°¢ (3/6) A1isusp uieds
9¢°¢ v e 9t "¢ lv'¢
“. -pajeanles-(s5/6) A3Lsuap ynq paje|nd|e]
(22/6) A1LSU3ap Y|NG paJnseay
| ¢o¢ 8l ¢ 61 ¢ Ve ¢
(09/6) - PeANXBU/paje|nafed - A3L1sSu3p R nqg Aug
€¢°¢ 9¢€°¢ LE°C ve ¢ 0¢°¢ .
(22/6) A3Lsusp 3|nq paAl18da4 sy
0°ot L'8 0°8 AN
(*am LLos AUp JO %) JUI3UOD 43BM PIALIIAL SY
G9°Ev-1-S GL Ly-1-S| 0€°0b-L-S | S9°L2-L-S G Le-1-S
4 3 W n N 3 17 4 W VY S

S10 “M "H :Aq pamaiAay
MouJLwsg dtu3 :3sAleuy

GL/L1/01 +93eq

SLINS3Y 1S31 ALISNIA/3UNLSIOW
AB01YH08YT AD07039 INTYIINIONT moaued "y Y :4333Lwqng

BulwoAM ‘uepiaays :U0L3RI07

D49



"el-S 30y [LL4p wouy soldues ulbdg - 08°LG-RL-S  :SYYWIY
¥ 901 €°901 0°96 0°t0L S'6LL

(pa1e(ndied) uoLieanles %

¥ 02 €702 9 L°2¢ 6°ve
(pajeinoped) A1150404d %

9¢°0 TA0 £2°0 6¢°0 €€°0
(pa3endled)  oL3eJd PLOA

69°¢ 89°¢ 99°¢ ¥9°¢ G972
(95/6) A3tsusp uteuan

v pETe e ¢ le"¢ XA v 2
o -pajedanjes-(29/6) A3Lsuap y(nq paje(ndie)
(29/6) K3Lsuap 3 |ng pasansesdy

- 4 4 eLe 0L¢ 0" ¢ 66° 1
(90/6) - pRXgsRRfi/PalR[Nd[RD - A3Lsuap yLnq Aug

. S€°¢ GE€ ¢ 0e¢ 82°¢ 62°¢
(99/6) A3Lsuap }|ng paAL3I34 SY

0°0L Lot 8°6 G 11 0°§l
: (*3m {LO0S AUp JO %) 3JUS7U0D U33EM PIAL3IAL SY

Gl-eg-el-S| G8°¢S9-eL-S{08°1S-el-S | G9°8Y-L-S | Gl LP-L-S
4 3 8 W n N i 1T 4 W VY S

ISLO "M "H :Aq pamaLAay
Mouatws oruy -3sALeuy
GL/1z/0L +e®1Rq

S17NS3Y 1SIL ALISNIA/IUNLSIOW
AY0LYY09YT AD0T039 INTYIINIONT

Bu twoApM uepL4ays
MOU4RY 'Y Y

:uoL3ed07
14377 1Ugng

D50



*Jdel 9|dwes uay04q-pawiojsad JOU 1S3 --G[°29-0|-Sx *SHYYWIY
6oLt 0°¥8 6°G6 ¥°26 (pajeqnoped) :owpm;:pmm a
LSl L9 €6l 976¢ (pa31elno(®d)  A3LSO0404 %
6L°0 90°0 20 ¢ 0 _Anmum_:uﬁmuv oL3B4 PLOA
¢9°¢ G972 0L°¢ 29°¢ G9°¢ (29/6) AjLsuap uled
..,wm.m 09°¢ L€¢ Il ¢ -nmpm;:pmm-Auu\mv £3Lsuap }Lnq paie|noie)
(29/b) A3tsuap ¥ |ng paanseay

le-e s ¢ ¢l e L8°1
- (29/6) - peumsesw/pale|nded - A31suap 3|nq Aug

8E 2 * 6572 0e"¢ vl ¢
(92/6) A3tsuap 3|nQ paALddBJ SY

6°L 0°¢ L8 Ll
("IM LLOS A4p JO %) JUIIUOD U3]BM PAALSI3A SY

02°89-eL-S| GL"¢9-el-S{S0"19-®L-S |00°9G-®1-S | OL GS-®el-S
d 3 9 W n N i 1T 4 W V¥V S

Uas|0 M "H :Aq pamaLA3y
MOUULWS DL4] :3SALRUy
G./02/01 :°1eQ

SLINS3Y L1S3L ALISNIA/IUNLSIOW
AYOLYH09YT -AD07039 ONTYIINIONI

.

D51

BulwoAM UepPLJI3YS :u0L3ed07]
MOJARY Y Y :14933lwgng



- : SYYVHIY
8°€6 0°596 8°9¢1 ¥°56 L'¢LL (Pa3BLNI[BY) UOLIBANGES %
0762 €°0¢ ¢'8 /AR°TA £°¢¢ (po1BLNOLBD)  A31S040d %
1#°0 §2°0 60°0 ve"0 6°0 (paje|no(es)  oLjed pLOA
¥9°¢ e¢L¢ 99°¢ 99°¢ 99°¢ (99/6) A3Lsuap uteuy

L2 LE°¢ €6°¢ ve e 6c’¢
T- -pajeunies-(22/6) A3Lsuap 3ing paje|ndje)
(20/6) A3Lsuap ¥|nqg pasnsesy

- 881 ' L1°e Sv°¢ 66°1 L0°¢
(92/6) - youxsesBu/pajefndled - AjLsuap y|nq Aug

GL°¢ 9g°¢ g5°¢ €¢°¢ ¢ e
(99/6) A3Lsuap 3| NG paAL3dAL SY

G vl 6°8 €'Y ¢él 1°¢L
(*am LLos Aup JO %) Jud3U0D U33}eM PIALIDAL SY

02°98-®L-S| 08°€8-€1-5{G9°08-el-S {S9€°9/-Bl-S | 09°0/-®l-S

d 3 98 W N N i 1 4 W VvV S

19S10 "M °H :AQ pamaLA’y | | >
MOUJLWS Ot43 :3sAjeuy SL1INS3Y¥ L1S3i ALISN3A/3UNLSIONW PuLwoAM ‘uepLduays :uoLed07
G./02/01 :31%q AdOLYH08YT A907039 ONIYIINIINT A MoAJRy Y Y 14333 Lwqns

D52



:SNYVWIY

L° L0l G°86 €720l 87601 0°¥6
(pajeno|ed) uoijednies ¢

0°Le 6791 € Lle €' Le 8°0¢
(pagenojed) A31S040d ¢

L2°0 0¢°0 L2°0 L2°0 92°0
(pa3e|noed) oL3ed PLOA

89°¢ 09°¢ L9°¢ 99°¢ 99°¢
(29/6) A3tsuap uteup

- €€°¢ €€°¢ AN Le-¢ le"¢
. -pajednies-(22/6) A3Lsusp y|nq paje|no|e)
(99/6) A71LSuUsp Y{ng paansesy
) ¢lie 9l"¢ OL"¢ Ol"¢ ot"e (05/6) - PBMRSLRK/PI1RINO|BD - A3LSUap 3Inq Aug
€€ 2 €€ A €e°¢ 0€°¢ (99/6) A1LSuU3p [N PaALaIBAL Sy
0ot LL v0L Lt €76 ("IM LLOS A4p 4O %) 2U33UO0D 433BM PIALII3JL SY

09°tel-el-S|0E"ELL-BL-S|0G  LOL-BL-S| G6°G6-BL-S]GL 68-BL-S

d 3 9 W n N 3 1 d W ¥ S

Uas|0 "M °"H:Aq pamalLA3Yy . - -
MouALWS DL43 :3sAjeuy SL1INSIY L1S3L ALISN3A/IYNLSION ButwoAM ueplaays ‘uotje201
G/./02/01 :93eQ Ad01YY08YT AD07103D INITYIINIONT MOJAR] Y Y 4933 iwgng

D53



, . SIS9) X3pUl [10S 40} 3[Ge3LNS J0U |eLJDIBW 08 HE-[-Sx

SSADLS J33BWO4PAY U0 sjuswbed) [BOD %G ueY} SSI| GO 9Z-1-Sx

mmemsm s mmmeo—emmemeeeeenOD---- ‘0§76 L-[-Sx
SAS1S JmyaHoMPAY U0 1905 AL3508 ‘ooroiotoor  :syuvHIY

x x x * X
(+) (3or43) (°or43) (9ow43) £09e)
Id = (1d - M) = 11 :xspuL A31pLnde]
96" v’ €5 EE W Z00°0 URUd 43ULS % < 14 = ¥ :A1iAL307
(3ybLam [Los Aup 30 %) [M] JUS3UOD 43324 PRAL3DAJ SY
N o LY Hil UOLILLSSRLD [10S P3LyLUR
€ 6 vE 2l (3ybram (ros Aup 30 %) [14] x3pul A3Ldt3seld
(3ybram LLos Aup 0 %) [75] JLELL SEeNLLAUS
Ll 6L 0€ £e (ubLam Los Aup 30 ) [1d] pwsw_ o13seig
12 82 ww gg (3ubtam (Los Aup jo %) [77] jLut] pinbt
(01a x 090) + ,(0€Q) = %3 : BUNIBAUND JC JUBLDL;i507
010 = 09G = ") :A3Lwa04tun 3O JU3LDL3150)
LE Ge 18 L8 (3ybiem £q %) uww GC0°0> - 1hel)
95 s . 8l L (3ybtam Aq %) uw G000 - GL0°0 :3LLS
€1 7 i 2 (4btom Aq %) uww G/0°0 - 9L°%  :pues
0 0 0 0 (bam Aq g) ww 9/°p - 9L :[dAeD
08 te-1-S| 60°8z-1-S| 0G°6L-1-S| €0°€L-L-S | 0E€"2L-1-S
¥ 3 8 W n N 3 1 d W V¥V S

3SI0 "M "H :Aq pomaLAdY
wnpQ " :3sALeuy

9L/52/¢

191eQ

S17NS3Y¥ 1S31 3TdWYS 110S
AY01v¥08YT AS07033 DNIYIINIONI

BuiwolM cueptuasys
modJed "y °d

D54



D55

#
Sonats JeTaoLPRd Uo 5o Lot1and Le0b MOS0 GE-l-0e sy
* ' *
(+) (90043) (®doe43) £0023
. | Id + (1d - M) = 11 :xaput A31pindbi]
£g° €s” W 20070 URUY SSULL % < 1d - ¥ :L3aLacy
(JubLam Los Aup 40 %) [M] FuS3UOD 43EM pTALEIBL SY
1 9 9 UOLIBDLILSSERID [10S PSLLUN
0 ve te (ybLom Los Aap 4o §) [Id]  xapul A3Lolasely
. - (3ybrem fros Aup yo %) [IS] 2wl 2BRULAUS
0¢ €¢ 8l Sg,mwmz Ltos Aup 50 %) [1d] Jrut| JL3seid
0c Ly Ly (3ubram tros Aup yo %) [11] JLWLL PLADET
) (010 x 090) <+ ;(0€Q) = %3 : ®4N3BAUND 4O JUILDL 15807
0L0 = 090G = ") :A3lw40jiun 3o 3U3LIL14802
X4 95 €5 (3uBtem £q %) uww $00°0> K2l
67 57 8¢ (3ubtem Aq %) ww S00°0 - G0°0 :ILLS
8¢ L 6 (3ybrom Aq %) uww G/0°0 - 9L°t  :Ppues
0 0 0 (qubtom £q %) ww 9/°% - 9/  :|3AR4Y
69'€9-®l-S | 06°0G-1-S | G9°8€-L-S
¥ 3 8 W n N 3 1T d W V S

18S[0 "M °H :Aq poamalAdYy
wnpQ " :3sAeuy SL1INS3Y LS3L I1dWYS 110S BuiwoAM ‘ueprasyg ~ ‘UCGLIBI0T,
9//5z/c +93%ed AY01Yd08YT AD07039 ONIYIINIONI Modded4 Ty W f&9IILUINS



'

(PJaRY) UOAL YILM 2UO3SI|LS UMOAG YSLMOLLRA Q08 HE-L-S
(p4ary) apeys A1LLs “Aeub “208°HyE-1-S
s49buLuls [ROD ‘€0°EL-1-S  :SHYYWIY
(pe1e|noed) cprmh:pmw A
. (pajelnoled)  A3130404 %
(paje|noied) OL1eJd PLCA
N@.N MH.M .QN.N N@.N mN.N AUU\@V %Nwmcmn C_.MLG
s
" (92/6) A3Lsuap [ng paje|nd{e) e
(22/6) KyjLsuap }|ng padnsesy
SL°2 15°2 92°2 €0°2 L8°1 (99/6) - —TS3/pIe N0 (8D - A1LSUBP 3INq A4G
82°¢ ¥8°¢ v e 18°1 L0°2 (25/6) A3Lsuap }|nq paALadIAJ Sy
("amM LL0S AUp 40 %) JUSIUO0D 433BM PIALIDI34 SY
§9°8¢-1-S | 408°ve-1-Sf eog-ye-1-S | €0°€L-1-S| 0£°ZL-1-S
4 3 8 W n N 3 1T 4 W Y S
13S10 M "H:/Aq pamaLA3Yy
wnpg yoep :3sALeuy S1INS3Y 1531 ALISN3A/3¥NLSION : * BuLwoAM ‘uepluadys ~ UOLIRDIOT
9//62/¢ :?3eQ A401Y¥08YT AD07039 ONIYIINIONT MOJARS Y PARYILY d49IILLGNS



*SHYYWIY

(pa2endeD) uUOLjEUNLES 4
(psae(noped) K31S040d %
(pa1e(noye2) OL3T4 PLOA
¥9°¢ (99/6) A3tsusp utedd
- (92/6) A3iLsusp }[nq pajelna(e)
(22/6) A3Lsuap Y |ng pa4nses;
< 06°1 (02/6) - z#/p91RNdRD - A3LSu3p 3jLnq A4g
L0°¢ .
(92/6) A1LSuU3p F[NG P3ALIIAJ4 SY
(*3M [LOS AUp JO %) JUSIUOD 433EM PIALIIAUL SY
06°19-4
d 3 8 W n N i 1 4 W V¥V S
U3S|0 °"M°H :AQqQ pamaLA3y _ . ) -
wnpg Rdoep :3sA{euy . SLINSIY LS3L ALISNIT/IUNLSION BuiwoAky ‘olejsng  :UOLIRI0T
9//52/¢ :91eq AY01Y¥08YT AD077032 ONIYIINIINI

D57

MOAUARS Y PARYOLY :43331lwgns -



11L-1€8 OdD

1000'0

SYILIAWITUIN NI ¥3ILIKRVIQ IZIS 27011 ¥Vd

100'0 10°0 1°0 [} ol ool
N
/‘
N
/ -4
A
1
N
B T\ !
- \ -+
’ -4 -
\
Y
\ 11
/ H
\
\
\
AV9O 111s aNvs i NOILYDI4ISSVYID
] "NL°S'Y
o%°8-1-S zunxa.z ITdNYS

3AYND NOILNAIYLISIQ 321S 37011¥Vd
AYOLVYHOEBVYT A9077039 ONIH3I3INIONI

ol

oz

ot

o

(-3 ]

oL

os

os

(X2}

IHO9II M A8 ¥3INI4 LN3IOJH3d

D58



tL-1€9 Odd

1000'0

too'o

SHILIAWIATIN NI H3ILINKVIAQ 321S 371011 8Vd

10°0

) ! ot

(1]

4l

P et

AV9O

171s

L 4

NOILYD14ISEVYTD
aNVs
‘Welts'y

0C°6-1-S

YIGNAN 3TdNVS

3AHND NOILNAIYLSIO 321S 370114 Vd
AHdOLVHOEVYT A9077039 ONIY3IIANIONT

(-]

oz

ot

o

o9

oL

00}

AHO913M A8 HANI4 LN3J¥3d

D59



giL-129 OO

1000'0

100'0

SYILINWITIIN NI ¥3IL3IRVIC 3ZIS 37101LHVd

10°0 °0 1 ol

001

1
//

)|

T

AV9D

NOILVYDIJISSVYID
‘meLsy

1Iis aNVS

68'6-1-S Y3IEBNNN 3TdNVS
3AHND NOILNBAI¥LSIC 3ZIS 37011¥Vd

AdOLVHOEYVYT A9077039 O9NIY33NIONSI

o1

oz

og

oy

‘o8

o9

or -

os

00}

AHOI3IM A8 ¥AINId LN3IJY3Id

D60



tLe1¢0 OdD

1000'0

1o0‘o

SUHILIAWITTNIR NI ¥3L3INKVIQ 3ZIS 37101LYvVd

10°0 1°0

ot

ool

|+

-

\
A
\
\
\
\

~

AVO

171s

aNvVvs

NOILVYDId4ISSVYD
‘WLTStY

09°01-1-S

YIANWNN 3TdNVS
JAHND NOILNAINLSIO 321S 3701LuVd

AHOLVYHOEBVYT A907039 ONIH3IINIONSI

oz

ot

oy

os

o9

oL

os

00}

LHOI13IM A8 HANId LN3JHU3d

D61



ite-1e0 Odd

1000'0

100‘0

SHIL3IWITIAK NI ¥3L3IRKVIQ 3ZIS 3701148 Vd

10°0 10 | 1]

ool

pd

Tl

7
i

AVID

171s aNVvSs

NOILVYDOI41SSVYID

‘WLS Y

00°11-1-S YIEANNN 3ITdNVS
JAYND NOILNAIYWLSIO 321S 37011 MYV

AdOLVHOEVYT A9077039 ONIHIINIONI

oz

os

oy

os

(-3 ]

oL

os

oo}

AHOI3IM A8 ¥3INI4 LN3JH3d

D62



tL-1€8 OddD

SHALAWITTIN NI ¥3L3IKVIA 3ZIS 3701L¥Vd

1000'0 ) 100‘0 100 "0 | ol 00l

ol

oz

ot

od

o9

oe

J

ft L]

00}

AVI9 . 171s aNvVvs NOILYII41SSVY)D
‘N°L°S'Y

0E°s1-1-8 YIANWNAN 3I1dNVS
AAHND NOILNEAIYLSIQO 3ZIS 3701Luvd

AdO1lvYdO08VT A9077039 ONIM3I3NIONI

D63

AHO9I3I M A8 ¥3INI4d LN3JYH3d



$1L-1€9 OdD

SUILIAWITNIN NI ¥HILIKVIT 3Z1S I3T21L 4 Vvd

Woo0'® 000 10°0 "o 1 KJ) ‘01

o2

ot

ob

0¢

os

oL

AN os

o8

i
i
L

+ 00}

NOIlLVYDIdISSYD
AV 111s aNvs .iosy

S#°G61-1-8 YIAWNAN 3TdNYS
JAYNO NOILNAIYLSIO 321S 371011YVd

AHdOLVYHEO0E8VT A90771039 ONIM3I3INIONSI

1HO9I3 M A8 ¥ANId LN3JY¥3J
D64



g1L-182 OO

1000'0

100‘0

SHILAWITTIIA NI ¥3L3IRVIQ 3ZIS 3710118 Vd

10°0 10 |

ol

001

AV

171s aNVSs

NOILVYIIZAISSYID
TWNCL'S'Y

06°S1-1-S YIBNNN 3TdNYS
AAYNO NOILNEBI¥LSIQ 3ZIS 37011¥Vd

AdOLVHO0E8VYT A9077039 ONIH33INIONSI

ol

o2
os
o
oS
09
oL
c..
os

00}

AHOI3 M A8 H¥3INId AIN3JY3Id

D65



£-1€8 OdD

1000'0

100'0

SUILINITTIIA NI H¥ILIWVIA IZIS 37101L8Vd

10°0 ‘o { ] ool

11

L bt

AVIO

NOlLYOI41SSVY)D
"RLS°Y

17ts aNVvSs

S0°L1-1-5S HIENNN 3IdNVS
3AHND NOILNBIYLSIO 3Z1S 31011 ¥V

AdOLVYHOHEVYT A9077039 ONIHM3I3INIONSI

os

ob

os

(-1 ]

oL

oe

os

ool

LHOI3M AG ¥aNI4 LN3J¥3d

D66



‘1€9 Odd

SYILINWITTIN Nt HILIAWVIA 33Z1S 371011 YVd

1000°0 100'0 10°0 1'0 i (1] (1]

ol

(X

os

(-1 4

oL

N\ oe

001}

AV1D 171s aNvVvs NOIlYOIJdISSYTD
- ‘MLS'Y

S1°81-1-S YIGNAN 3TdNYVS
JAHND NOILNBIYLSIO 321S 3011¥Vd

AdOLVHOBVYT A9071039 ONIHd3I3NIONS3

D67

dHOI13 M A8 HANI4 LN3DOY¥3d



ite=1e9 0D

SHILINITTIIN NI ¥ILIRVIA IZIS 3701L¥Vd

1000'0 1000 10°0 10 | ol 001

0
< -
: o1
AN
N
—— oz
\
\
|
1 os
,, or
|
\
-1 ]
\
\
] 09
—m oL
os
X o8
\
\
\
» 00!}
><|—0 Fl——m qum NOlLVYDIALISSVY)D
“WMoLS Y

S0°61-1-5 H3IEGNNN 3TdNVS
JAHUND NOILNABIYLSIO 321S 3710114V d

AdOLVYHO0EBVT A9077039 ONIHI3NIONI

D68

dHO9I3 M A8 ¥IANI4 LIN3ID¥3d



ite-1€8 OdD

10000

100'0

SUILIWITTIN NI ¥IALAINVIQ 3ZIS 370114 Vd

10°0 1“0 | ot

00!

S |man

AVIO

131S aNvs NOILVYOIA4I1SSYD
‘HLSTY

06°02-1-5 Y3IANWNAN 31dNVS
JAHND NOILNBINLSIO 3ZiIS 31011V

AYOLVHOEVYT A9077039 ONIH3I3INIONI

ot

oT.

ot

o

os

09

oL

os

os

00l

AHOI3IM A8 M¥ANI4 LN3JY3d

D69



HL*160 OdD

SH3LIKITIIAR NI ¥31L3WVIAQ 3ZI1S 370104 Vd

1000°'0 100'0 10°0 1"0 [ ol 00l

o

'Y

oz

os

oy

i
os
/ 0%
\
\
N\
\ o4l
\
\
os
1'.1_'" °.
P
—
= ool
NOILYOIAISSVYD
AVIA9D 17ts aNVS )
‘WLSCY

Sz €¢-1-S Y3G8WNN 31dRHVYS
3AYND NOILNEINLSIO 3ZIS 37101L¥Vd

AdOLVHOBVT A9077039 ONIY3I3INIONI

D70

IHOI3M A8 H3INI4 LN3O¥3d



wiLel1E® OSD

SYILIWITAIN NI ¥YILINVIO 3ZIS 3701L¥Vd

1000'0 100'0 10°0 1*0 I ol 00!

ot

oz

ot

oF

os

P
A/

oe

4 00!

AV IO 1718 aNVS NOiILvYDidISSVYD
"WCLTSCY

GL'sT-1-S YIANNN IIdNYS
JAUND NOILNGBIYLSIO 321S 31011HVd

AHOLVHOEVYT A9077039 ONIH3I3ANIONSI

1HO913I M A8 ¥ANId ULAN3J¥3d
D71



a1 SdD

1000'c

100‘0

SUILIWNITTIIR NI ¥3L3IRVIO 3ZIS 3791L¥Vd

10°0 ‘o [ (1]

00t

grd

JEd

AV9D

NOILVYDIdISSVY)D
‘W1S Y

171s ONVS

ou°9eZ-1-5s YH3IEBNANAN 31dNYS
3AHNO NOILNBIYNLSIO 3ZIS 31011¥Vd

AdOLVHOEVT A9077039 9ONIM3I3NIONI

ol

oT .

os

o

os

o9

oL

(-] ]

os

(3.1}

LHO9I13 M A8 ¥3INI4 1IN3DH3d

D72



L-188 Odd

SHILIWITTIN NI zmhw!fo 3Z1s 3701L4vd

1000'0 . 100'0 10°0 1°0 ! ot oo!

ol

oz

ot

[.]]

(-1 ]

/4

os

ool

AV19 . 1118 aNvs NOILVOt4ISSVYID
‘WLSY

01 22-1-S YIAWNN 31dNWVS
JAYND NOILNBIYNLSIQ 3ZIS 31011 HVd

AHOLVHOHEYVYT A907039 O9NIHI3INIONI

LHOIIM A8 H3INI4d ULN3DJ¥3d
D73



gLL~1€8 OdD

SYILIWITTIIN NI Y3ILIWVIA 3ZIS 3790]L8Vd

1000°0 100'0 10°0 10 I ol 0ol

0

ol
0z
o
ob

AN
AN
N
Y
N
A\ 'Y
\
Ay
- o2
N\
N os
\
X
X
\ os
\
~ I
= ~ . 00l
*4]—0 hrl—_w qum NOILVYOIZ4ISSYTD
‘WoLstY

G9°LZ-1-8 HIEBNANAN 37dNVS
JAENO NOILNBIY¥YLSIA 3ZIS 3IT011¥Vd

AdOLVYO0EVT A9077039 ONIY3I3ANIONI

AHOI13M A8 YHIANI4d LN3IDH3Id
D74



L-128 OO

1000'0

100'0

SUHILINWITTIR HI ¥3ILIAVIAO 3ZIS 3719114Vd

10°0 1°0 ! ol

[1]]

AVI9

NOILYDI4ISSVYID
"HCL'SCY

171s aNVvSs

Sz 0£-1-S HIENNN 31dNYS
JAHND NOILNBIYLSIO 32iS 312114 Vd

AYOLVYHO0EVT A9077039 ONIH3I3NIONSI

ol

0z

os

ob

(-} ]

oL

ool

LHOIIM A8 ¥INI4 LN3DY3d

D75



814°1€8 O

1000'0

100'0

SUILIWITTIIAN NI HIALIWVIAC 3Z1S 37191L¥Vd

10°0 1°0 | ol

001

//'

i
\
\
\
\
\
\

—

AV9

NOILYDId1SSVY)D
“WL'S Y

LS ONVS

S6°2e-1-S YIENNN 3TdNYS
3AYND NOILNBINLSIQ 3ZIS 3101LYVd

AdOLVHOEVT A907039 9ONIH3I3INIONI

0!

og

(14

‘os

o9

oL -

oe

os

ool

LHO13M A8 ¥INI4d LN3IDN¥3d

D76



g12-1€0 O

1000'0

SY3ALIARITIIN NI

H3ILIWVIA 3Z1S 37010 HVd

100'0 100 "o ! ol ool
0
=S ——
= ol
* oz
\
\
/ os
\
\
|
__ oy
\
\
]
__ os
i
i
\
Y
i oz
|
\
\
__ os
\
i
1
i os
|
\
+ 00!
AV 171s ANVS NOILYD141SSVYI1D
‘WoLsty
GJ°EE-1-S YHIEGNNN 3dMNYS

JAHND NOILNAINLSIQO 3ZIS 3701LHVd

AdolvdOod8V1 A9077039

ONIM3I3NIONS

AHO9I3 M A8 H¥3INI4 LN3J¥3d

D77



1000'0

SHILIAKITTIIN NI

100°0 10°0

Y213 WVIA 32Z21S 3701LHVd

10

ol

1.1}

LA
1

ud

>

AVD

171s

aNVvSs

NOILVYDIdISSVY)D
“WMLSY

05°¢¢~1-S

Adolvdog vl

HIEAHNN 37dNYVYS
JAHND NOILNBIYLISIQ 321S 37011uvd

A9077039 ONIM3I3INIONSI

ol

-k

ot

oy

o8

o9

oL

os

os

00!

AHO9I3IM A8 HIANId LN3JY3d

D78



L-1£9 OdD

1v00'0

100’0

SHILEZWITTIIR NI

10°0

YZLIRVIQ 3Z1S 3771014 4Vd

i‘e

ol

Qo1

N T PR S

i

Cenagen

fme

NG SO VRS SV BN

A

v
i
!

b -
4

AV9

1S

GNVS

NOILYD141SSYD
‘WeLS° Y

U8 9eL-1-

YIEHAN ITIdNVS

S
JAUND NOILNGINLSIG 3ZIS I101L ¥V

AdOLVIOEY

A907039

SRIY3IINIONT

01

oz

ot

o

o¢

o

oL

os

os

[ X}

dHOI13M A8 YH¥3INI4 ULN3IOH3Id

D79



glL-1€8 OO

SUILIWITNTIR NI ¥3IL3AVIQC 3ZI1S 37101L¥Vd

i000'0 100°'0 100 1°0 i 0l [oJ]]

ol

oz

o¢

o e B

o

&
//

At

oL

ose

[

os

001}

AV1O 171S aANvVS NOILLVIIdISSYD
TNCLTSY

0. 0%-1-S UITNNN ITIdHRYS
JAHND NONLNGIYLSIQ 3ZIS 31211¥Vd

AdOLVYECEYT AS077039 ONIMIINIONI

LHO9I3 M A8 ¥3ANI4 LN3JH3d
D80



12169 OdD

1000'0

SHILIMINTIN Ml ¥ZLiZWYIC 3ZiS 3701LY¥Vd

100°0 10°C {+] i ol 001
1 NN T 1
! I RN
L ] i
1
i A
! | _add L
i ] 1 l 1
| ! _
Y 44y | e feem L L
A1 o i
. |Ir.~ _m | . P -
B B
T
N === =REIH
. [P SRR SN F .
T Lﬁl-
H G .
\ !
Mr i
! ) A4
1Y - e w ]
iy ; L
il \ :
11 kY |
Y / 1 -
i : \ !
!
\ = i
\ ! 4] |
I}
AN
AY
BN
~. A _h—
1 b
AV 1D .H...:m QNVvS NOILYOI4ISSVYD
‘NMCLTSCY

0V 1%-1-S d3gninN 31dR VS
JAEND KRCILNGI¥LSIQ 221IS 371011uVd

AdOLVHOEGVT AS071039 SNI¥I3I3INIONIG

01

ot

o

of

oS

o9

0L

os

os

001

LHOI3M A8 ¥3NI4 LN3DH3d

D81



ite-t1ee Odd

1000'0

SHU3L3AWITNTIAE Ml ¥YAL3IWVIQ 3218 37121148Vd

100'0 ie'e [ 3] | ]} 0ol
{
1
L i
Lt
In L.
I :
[ ;
| N 'm,
1 I i
1 i {
RN :
. Ll
"~ I e
~ i L "
! iN | R
L N | ! | i
™~ RER
S g : i
H [ ] 1
i N IR
5N [ il i i
N 3 Lo i
| N\ it ! A
R N\ L i
1 N\ i |
1 , | i
N ! I AN
iy : : i
. 1 AN | [ €
I L : I
| \ I 1
NI RN _
} X Ll
! NESK .
N
i VBN
i | IEER
i NEEE
i A
\ |
3
1]
AN
AN i
HOILAVYOI141SSYD
AV9 171s GNVS
TNCLTSY

o€ 1%¥-1-8 HIGWNN 3TdRYS
3A¥ND ROILNEBIYLSIQ 3Z1S 3T01LYVd

AdOLYHOEYT AD077039 ONIEYIZNIONI

oz

os

(-1 4

o

oL

os

os

(X1}

lHO13 M A8 ¥aANI4 LN3IJYH3d

D82



1L-1€8 OdD

1000'0

100‘0

SYALIWITTIIA NI ¥3LIWVIC IZIS 3792114Vd

{0°0 [ I ol

(-1-1}

.-—---F.A-

AVI9O

NOILVYOI4ISSVY)
*WLtsSCY

171s GNVS

GL 1%-1-S ¥y3arnK 31dHYS
JAUND HOILNEBIYLSIQ 3ZiS I121LHVd

AdOLlVvHdO08VYT A9077039 OSHNIH3IZINIONSI

o1t

oz

ot

-1 4

-1

09

0L

os

os

00}

LHO913IM A8 ¥ANI4d ULN3DJ¥3d

D83



L-1£8 OO

1000'0

100‘0

SUILINITTIA NI ¥ILIWVIG 3ZIS 3719211 ¥Vd

1c'o 10 i 3]

001

B £ BEES

PR DO
v

i

L

E

—
-~

T

L

] i
T

b

!

+

AV19O

171S GNVS HOIL1VYVOiId41SE6VYD

‘mLsS'Y

<9 EHy-1-5 H3IEWNAN 31dRVS
JANAND POILAGINLSIO 2Z1S 31021LEVd
AYOLYHCEY T A9CTIC3IO SHIdIINIONSI

o1

oz

o¢

o

os

o9

oL

os

os

00}

dHOIIM A8 ¥IANId L1N3DJH3d

D84



gtL-1r9g OAdD

1000'0

1000

SHILIWITNIN NI ¥3120VIG 3Z1S 37211LY¥Vvd

10'0 "0 i 01

00l

t—4—

-

D5 0 O o A

ra
JUC S N N T

4T

4

41

AVO

NOILLYOl4ISSYD
‘Wc1°S'yY

Lats GMNYS

0 %-1-5 YIEWNN u.._mx;,
JANNO NOILNEIYLSIC 3ZIS IT121LY¥Vd
AYOLYHGCEY T ASQTI0392 SMIM3IINIONI

ol

oz

o¢

oy

‘os

o9

oL -

oe

os

001}

AHOIIM A8 H¥3IANI4 LN3IDJH3d

D85



StL*1E8 OaD

1000'0

SHILIWITTNIR NI H2L2RWVIGC 3Z1S 27921L8Vd

1000 10°0 ] i o1 [+]]]
] | 11 11 111
! | | | il
i
i
i . 4 S 1 1 |
ol ai
-1 - b —d e - —t
4.4 A . ll'n, -t +4 . [
] + z -t 4 * — 44 i
mag T
\ 1 \ 1141
> 4
// H «)_(li -4
N ] 7 a3
AY 1 i
/ . SN m
N\ :
S ] 1
Py b i
. !
AN !
/ +
AN ]
\ |
/ T
: \ ;
AN T
:/
hY
N\
/!
J/Ld
AV19 .hl_nm aNvs HNOlAVYOILl4ISSEVYD
“WULIS'Y

%07 77-1-5 Y3 BRNN 3IVdA VS
JA¥ND NOILNEIYLSIQ 3IZIS I101LYVd

AdOLVHOSGYT A9077039 ONIN3I3INIONT

ot

oz
ot
o
oS
o
oL
os
os

00l

JHOI3M A8 HANI4 LN3J¥3d

D86



gi2-1¢€9 Od2

SHIALIWITAIIN NI ¥ILIWVYIQ 3Z1S 3701L¥Vd

1000'0 100'0 100 1°0 1 ol (-1]]

o1

< o¢

7

P

og

-
"
e
el

.:

o9

v
PR R SN SV P SN

NERE

oL

-1

]
_

4,——-’4’

s oot

AV19 171S ANVS NOILlvOl4188VYD
"WCL'SY

cgv-1-s  HIERNN 31dHV¥S
IAYND NOILNBIYLSIC 3ZIS 3I101LYVd
AHOLVYOEBYVYT A9077039 9ONIM3I3INIONI

LHOI3 M A8 H3INI4 LIN3DJH3Id
D87



Z-1€8 Qa9

1000°0

SYILIWITTIIA NI

H3IL3IRVIAQ 3ZIS 3IN01L H¥Vd

100‘0 10°0 "0 ! ol 00}
1 T
1
i
_ m
i
1
4 B T
|
T ]
. - L
AN
S
N ]
AN : o
AN
N
’r
D) 1I+I
h
N
N
AY
AN
iy
NOILAVYOIJdISSVYD
AV L1s aNVS .elsey
ST LY%-1-S EIGHRNN I1dMVS

3AHND HOILNGIMLISIC 32IS 3701L¥Vd
AdOLVHOEBVYT AD077033 OSHNIN3I3INIONST

ol

oz

ok

oy

oc

0%

oL

(<2 ]

os

00}

AHOIIM A8 H3INI4 LWNIDOM¥3d

D88



FL~1E8 OO

1000'0

ioo‘o

SHILIAWITNTIWN NI ¥3L2HVIO 3ZIS 379211¥Vd

16°0 "0 i o1

(-1]]

1l 4

AV9

NOILYDIdISSVYD
“mLS°Y

1ts ONVS

69°8%-1-S Y3IENNN 31dHVS
AAYND NOILNEIYLSIO 321S 31211 HVd

AdOLVHOAYVYT A9077039 OKIHI3INIONI

ol

(X4

ot

o>

os

o9

oL

oe

001l

AHOI3I M A8 ¥ANI4 LIN3IOH3d

D89



tL-1€2 OdD

1000'0

1000

SU3LIRITTIIA NI ¥Y3IL3RVIA 3Z1S 37192114Vd

10°0 L] I ol

00l

7

4

pag

A

i Gy S

vy
//‘
-]

i
N

\!

AV19O

HOiLAvVOiIdISSVYD
"THC1TStY

174s aNVSs

0$°16-1-S YIEWNN 37dHNVS
3AHND HOILNAINLSIQ 321IS 319211L¥YVd

AHOLVHOEVT AS0T029 OSKIN3IZNIONI

ol

(X1

o

od

o¢

o9

oL

os

os

00}

dH913M A8 HINI4 LIN3O¥3Id

D90



L~1£8 OdD

10000

too‘o

SHILIWITTIIR NI ¥3ILIRWVIO 3Z1S 3710211¥Vd

10°0 10 | ol

ool

e

s
LA

ERRIe X,
L4

Yl

AV9O

111s aNvVvsS NOIlvDidiSSVYD
"NCL°SCY

08°15-51-S  ¥3BHNN 31dRVS
3AYND HOILNEIWLSIC 3ZIS 3710118V

AdOLYHO0EBYVT A9077039 OSNIY3IINIONI

ol

oz

o€

" o¥

os

o9

oL

os

-] 3

oot

LHOI3IM AS ¥3INIJ LN3ION3d

DI



S1L-1€8 OdD

10000

100°0

SUHILIWITTNIAN NI ¥IL3WYIG 321S 371011L¥vVd

10°0 "0 I o}

001

T

A

1
P

r4

AV9

NOILYDI134I1SSVYD
THMCLTSTY

L7ts aNVSsS

8 ¢5-21-5 ummzziz ITIdHWVS
JAYND NOILNEBINLISIQG 3IZIS 2A7011¥Vd

AdOLVHYO0E8YT A9077039 SNIY3I2ANIONSZ

ol

(X

oe

o

‘os

os

0L -

oe

os

00}

LH913M A8 HIANI4 LN3DY3d

D92



QL L~1€8 O4D

SUIALIWITTIA NI ¥ILIRWYVIQ SZIS 3719211 Vd

1000°0 100°0 10°0 1*0 1 ol 1.1}

2]

oz

ot

[} 4

09

oL

AT

os

pennl

00}

AV 19 . 1718 aNvVvs NOflvdIidISSY D
"NLtStY

S17cS-BI-§ H3IEGWNN ITdAWNYS
JAHND NOILNGIYLSIG 3IZIS 301LYVd

AYOLVHOE8VYT A9077039 OMNIM3I3INIONI

lHO913M A8 ¥3INI4 1N3O¥3d
D93



41L°1€9 OdD

1000'0

100'0

SYILAWITTIIN NI ¥3L3RVIA 2ZiIS 370%1L¥Vd

10°0 10 I 0!

ool

FERUNY N Npan e

e SREVA

AVI9O

NOILLVYDI1d1SSYD
R

171S ONVS

08°%5-®1-5 Y3IGHNN 3ITdRYS
3A¥ND NMOILNBI¥LSIO 3ZIS 3011¥Vd

AdOLVYHO0E8VT A9077039 ONIMIIANIONZI

ol

oz

ot

ob

oS

o9

oL

os

os

ool

dHOIAM A8 HINI4 LN3IOHAd

D94



L-1E8 OdD

1000'0

100'0

SYILIWITIIW NI ¥YILIWNVIA 23Z1S 37011¥vd

1070 1"0 I ol ool

/’}/

.
L1

| o
Lot

1 .

AV

NOlLiVYOI141SSVYD
"NCl'SCY

LIS aNvVvs

09°6.-B1-5 H3QHRNN ITJRYVS
AAYND ROILNEBIYLSIQ 3ZIS 3011 YVd

AHOLVHOEYT A9077039 ONIN3ISNIONI

ol

[+ X

ot

oy

o¢ .

o9

oL

o8

os

(2]

AHOI3M A8 H3INI4d LN3DH3Id

D95



t-1€8 Og2

1000'0

100'0

SHUILIWRIINIAN NI ¥3IL3IWVIO 3Z1S 379118 Vd

10°0 "o | o1 001

AV9O

171S aNvVvs HOllvYdi41SSVYD
"NCLTSTY

00°96-81-8 Y3IEGHNN FTdNYS
JAHNO KNOILNBIYLSIO 32IS II01L¥YVd

AYOLVHOBVT A9077039 ©SNIMIAINIONI

oz

ot

o

os

o9

oL

os

ool

AHOIIM A8 ¥3INI4 LIN3DO¥3d

D96



gLL-1€5 DD

1000'0

100'0

SYILIAWITIIN NI ¥IL3NVIA 3ZiS 271011L¥Vd

10°0 "0 i [o})

001

g

-

b
//‘

Prg

i

AVT19O

NOILYIIl41SSVYID
"MLS'Y

Jals aNYS

S0-3G-°1-S H3IEWNAN FTIdNYS
JAHND NOILNGIYLSIQ IZIS II101LUvd

AYOLYHOEBVT AD9077039 ONIMIINIONT

ol

oz

ot

o>

‘oS

o9

oL -

os

os

00l

LHOIIM A8 HANI4d 1N3J¥3d

D97



31L-1£9 OdD

SU3LIWITTIIN NI ¥ILINVIA 3218 I71211¥8Vd

1000'0 100°0 10°0 1°0 ! o1 ool

ol

o¢

o

AN oS

o9

-] ]

os

\
-
\
\
AY

-1}

B

AV 171ts GNVS NOllVvO14iSS8SVYID
"mltsCy

0¢ 85-°1-5 ¥38WNAN 31dKVYS
IAYND NOILNBI¥NLSIO 321S 23211¥Vd

AOLVHOEVT AS077039 OSNIMIINIINZ

LHO9I3 M A8 H3ANI4 LNIDY3d
D98



1£=1€8 OdD

SHILIAWITTIIA NI ¥31L3WVIC 3ZIS 2379114 Vd

1000'0 100'0 10°0 1o 1 o1 (1.1}

oz

og

ob

4

os

4 001
NOILLYDI141SSYID

‘"NCL'STY

AVIO 171s aNVvs

SLTUS-B[-S Y3EBWNN 3T7dNRNVS
JAYND NOILNBIBLS!IQ 321S 30i1L1YVd

AdOLVHE0EVT A9077039 ONI¥Z23INIONZ

AHO913M A8 HINI4 1N3J¥3d
D99



teo wo o

1000'0

SYILIWITIIR NI ¥3ILIWVIC 3ZI1S 31911L4¥Vd

100'0 10°0 "0 i o1

001

-
L1

-t

e

AV9O

NOILYDIJdISSYD
b I S 4

171s aNvs

SC 2)-EL-S Y3IGAHNN 31dRYS
JAYND NOILNBINLISIO 3Z2iIS II0IL¥VL.

AdOLVEOEVT A9077039 ONIN3I3INIONSI

ot

(x4

os

oy

os

o9

oL

os

001}

LHOI3M A8 H3NI4 1N3O¥3d

D100



tLe1€8 O

1000'0

100‘'0

SUIALIAWITIIA NI ¥3LIWNVIC 2ZIS 3192118 Vd

10°0 10

o1

ool

ol

B

oz

\
\
\
\
\
\
\
\
\
\
i
\

ot

o>

os

o} ]

oL

o
//

os

AVO

171s

GNVS

NOILYDJI4dI1SSY)D
TWCLStY

00l

61°99-81-S Y3IEBHWNN 3TdKYS
AAYND NOILNEBIYLSIQ 3Z1IS 37011 4Vd

AdOLvVY¥OEVT A907039

ONIM3I3INIONSI

LHOI3IM A8 HINI4 1N3J¥3d

D101



St1L-1€8 Odd

SHALIANITTIIA NI ¥3ILIWVIA 3ZIS 371011 y¥Vvd

1000'0 1060°'0 10°0 o | ol 001

ot

(-X]

o€

N oy

oS

o9

s
//K

N\ (-] ]

4 00l

AV 1O 171s ANVS NOLLYDIJISSY I
‘mL'S'Y

09°39-%1-S 43IEWNN 31dNAYS
JAHND NOILNGIYLSIO 3ZIS I1011¥Vd

AHOLvVHO0EVYT A9077039 ONIHIINIONZ

LHO913M A8 ¥3INI4 AN3IJY3Id
D102



gi2-1€2 OdD

SYALIRITIIN NI ¥Y3LIAKVIQA 3Zi1S 371911 HVd

1000'0 100'0 10°0 10 ! ol (+1.4]

(X

ot

oL

/,

e
/I
N

AVO - . 171s ANVS

001
NOILYDIJISSYD

TWNCLTSCY

0S°0L-81-S YIEGHNN 3TdNVS
JAHUND NOILNBIYLSIQ 3Z1S 011V

AdOLVYOEVT A9077039 O9NIH3IINIOSNSI

AH913M A8 H3INI4 LN3IDY3d
D103



gtL-3ce OdD

SYILIWITTUIIAN RI Y3L3IRNVIC 3ZIS 372114 Vvd

1000'0 100‘0 10°0 t'o I o1 001

ol

os

o>

09

L
U SR G U N AN G

oL

Let”]

IN os

4 - ool

AV1D 171 ANVS HOI1VYDidISSYID
“MeLSY

09°;L-21-S Y3I8HNAN 314dRHVYS
JAHND KROILNBIYLSIO 321S 21011 ¥Vd

AYOLYHOEVT A9077039 ONMNIHIIANIONI

JHO13M A8 ¥3INI4 LN3JH3d
D104



g1L-1€8 OdD

SUHIL3IWITTIIA NI ¥3L3IRYICQ 3Z1S 37011 ¥Vvd

1000'0 1000 10°0 (e} { ol oot

oz

os

/’\’F”M

0%

\ o9

-

os

e ol

os

ool

AVD 1118 aNvVS NOiILlLVYOI4I1SSVYD
"MLTS'Y

06" 2L-®B1-S HIEGANN 3ITdNANYVS
3AH¥ND NOILNBIBLSIQ 3ZIS 3I1011L¥Vd

AdOLvdOEVYT A9077039 OSNIHI3INIONI

LH913M A8 H¥3INId 1IN3JY¥3d
D105



“1€8 OdO

SYILIAWITIN KNI ¥313WVIO 321S 310J1Yvd

1000°0 100’0 10°0 "0 | ol ool

ol

os

Y oS

o3

o8

\— os

L]

\ !
_

- 00i

%(1—0 171 aNVvS NOILYDI141SS8VYD
“WLS'Y

gZ°6L-B1-C Y3IERAK 3T1dHVS
3AHND KHOILNBINLSIQC 3ZiS 3701Luvd

AHOLVHOGYVYT A907039 OKRIHIINISNI

D106

dHOIZ M A8 HANI4 LN3DJH3d



gLL~1E8 OdD

SHALAWITTIIN NI ¥3LIKWVIA 3ZiS 35011y Vd

1000'0 100'0 100 1°0 i []] 00}

Y
]

os

Lt}

09

0L

oS

/ os
\
\

00l

AV1O 171S aNvs NOILAYDJI4i1SSVYD
‘NCL'STY

ST 6L-1-S YIEAWAN ITIdHRVS
3AYND NOILNSI¥LSIQO 321S I101LHVd

AdOLvd08V1 A9077039 ONIMIINIONI

dHO13IM A8 H3ANId LN3IJH3d
D107



Q1L-1€8 OdD

1000'0

SHUILIRITTIA NI HILIWVIA 3ZIS 37211 M4Vd

100‘'0 10°0 1°0 ] ot ool
{
AN
AN
N\
N
AN 1 T
N H
AN
AN
-
/A
4

Y

\

\

\

AY
A\
N
\
\
kN
A
AN
X
\
N
8 —
NOILYOLl4dI1SSYD
AVT9D 171s ANVS ;LS

08  €8-¥1-S 3 8WNN 3IT74dW VS

JAUND NOILNBINLSIO 3Z1S 3101L¥Vd
AHOLVYHOBVT A9077039 OKIHM3IIANIONI

2]

oz

ot

(- 24

o

o9

oL

os

os

00l

LHO13M A8 HANId ULN3DJ¥3d

D108



314-1€9 Od9

1000°0

100’0

SYILIWITIAN N! HALIWVIC 3ZIS 3101L¥Vd

10°0 "0 1 ol

001

o1

oz

o€

o

os

o9

oL

o8

os

1
\
i
1
i
)\
\
i
\
1
1

—

AV9O

NOILLVYDI41S8VY 2
"HLTS'Y

171s aNVvSsS

ool

0¢'yg8-21-S HIEGHNN JTdKRYVS
JAYND NOILNGIYLSIG 3Z2IS 31011 ¥Vd

AYdOLVYHYO0EVT A9077039 ONI¥YIINIONI

JHOI3IM A8 HANI4 LN3IDY¥3d

D109



L~ €8 OdD

1000'0

100°0

SUILZIWITTIA NI ¥3L3IWYIA 3Z1S 3191L¥Yd

10°0 1"0 1 o!

oot

O S B

«4"1/

AVTID

>

NOtLYDlJdISSY D
‘NCLTS°Y

1711s aNVS

SL"68-¢1-S YIBAHNN 3I1dHVS
3AHND NOILNABIYWLISIO 3ZIS 310118V d

AdOLVYHOBYVYT A90771039 O9ONIMIINIONT

ot

o

oe

o

os

(o} ]

oL

os

os

00}

LAHOIIM A8 MHIANId LN3IJH3Id

D110



L=1€8 049

1000'0

SYILIRITIIW NI

100°'0 10°0

¥3L3WVYIA 3Z1S 37014 ¥Vd

[ ]

ol

ool

1
prd d

el

AN

AN

N

N

I}

AVIO

171s

UNVS

NOILYOIdISSVYD
‘Wl'S'yY

G6°Gu-21-8

Adolvdogv

YIGHNN IV1dKYS
JAHND NOILNAIYLSIO 3ZIS 37911L¥Yd

A9077039 OHNIHIINIONSI

ol

X4

og

o

oS

o9

oL

oe

oe

00}

dHOIIM A8 HINId LN3O¥3d

D111



Qt1L-1e9 OcdD

SHILIAWNITTIA NI ¥Y3L3WVIC 3ZIS 3701L¥Vd

1000’0 100'0 10°0 1*0 I o1 oot

ol

oz

KX

o9

T ﬂ

LA
AT

oL

oe

1
A

00l

AVID 111S aNvVvs NOIlYDJ141SSVD
‘mCLTstY

06°101-E1-S H3IEBRANN INdHYS
JAYND NOILNEIYLSIQ 3ZIS 310114V

AdOLVvHEO0EVYT A90771039 ONIY33INIONZ

lHO9I3 M A8 H3INI4d L1N3J¥3d
D112



f1L-1£98 O4D

1000'0

100‘0

SYILIWITTIA NI ¥ILINVIGC 3ZIS 3701L¥Vd

10°0 “1'0 ! ol

ool

-
L+

AV9D

NOlLVYOlidlSSVYD
L I

171s aNVS

0e°tT1-®81-S Y3IEBWNN ITdNVS
IAHUND NOILNBIMLSIC 321S I3T701L¥Vd

AYOLVHOEBVYT A9077039 OSKIHIIANIONI

ol

o2

oe

34

os

o

oL

os

00)

LHO913M A8 H3INI4 L1IN3DJ¥3d

D113



“1€8 OO

SYILIKITIIA Ml ¥3L3NWVIQ 23ZiS 3719JLY8Vd

1000'0 100‘0 10°0 "0 I Ol ool

ol

oT

AN 1B

oL

os

00)

AVID 171s aNvS NOiILYO141SSVYD
ML SRl

0S°Tel-®1-8 H3GRAHNN 3T1dNHYS
IAYND HOILNEBIYLSIO 321S 31011¥Vd

AdOLVHOEYT A9077039 ONIY3IINIONI

lHOI3M A8 HINI4 LN3IO¥3d
D114



SHIALIAWITIA NI HILIWVIA 3ZIS 3701L¥Vd

1000'0 100'0 10°0 "0 { (1] 00!

K : ot

ot

LA~

-1 4

A1

v

o9

oL

os

os

\
\
\
{
\
1!
\
1
\
\

\
~

00}

AV 19 . 1171s aNvVvs NOILlVYOId4ISSY D
“WNCLTSCY

02 %21-21-5 H3IEGAHNN 3T1dRVS
JAHYNO NOILNEIYLSIC 3ZIS 310114V

AdOLVYHOEVYT A9077039 ONIYIINIONI

AHOIIM A8 ¥IANI4 LN3IDY3Id
D115



Summary of static test results
[Leaders (---) indicate no data]

End  Unconfined Tangent

Depth digggger 1§§r§h paral- compressive Young's  Poisson's Tangent mggl¥us mggS?cs
m (ft) (in.) (in?) Telism strength moqu1u§ ratio range (psiX10*) (psiX10*)
(in.) . (psi) (psix10*) (psi)
8.90 (29.2) 1.89 3.73 0.0003 55 0.38 0.36 0-20 0.44 0.14
9.70 (31.8) 1.92 3.73 .0002 270 .63 .45 0-50 2.22 .22
10.45 (34.3) 1.91 3.73 . 0002 215 .56 .47 0-50 3.0 .19
11.10 (36.4) 1.91 3.72 .01 50 .31 .40 0-20 .52 1
11.40 (37.4) 1.91 3.86 .01 ©. 50 .25 .18 0-10 .13 N
16.40 (53.8) 1.85 3.74 .01 1,220 14.6 .10 0-150 5.9 6.7
18.90 (62.0) 1.93 3.72 .01 230 .44 .18 0-20 .22 .19
21.05 (69.1) 1.91 3.7 .01 110 .25 ) 0-10 1 1N
27.55 (90.4) 1.93 3.72 .0003 380 5.2 .36 0-100 6.3 1.9
41.60 (136.5) 1.88  4.16 .01 . 835 11.9 > .50 emmemeee- B
42.00 (137.8) 1.89 3.72 .005 1,625 30.6 .39 0-500 45.7 11.0
50.90 (167.0) 1.87 3.76 .015 220 4.75 .38 0-150 6.3 1.7
51.65 (169.5) —— mm—m emeeaa 875 6.43 .50 0-150 @ ~emees mmemee
52.50 (172.3) 1.86 4.18 .01. 1,725 23.3 41 0-550 46.7 8.24
52.60 (172.6) 1.88 4.15 .01 2,595 56.0 .37 400-1,200 70.0 20.5
53.45 (175.4) 1.95 3.72 .01 395 1.67 .08 35-75 .65 .78
55.75 (182.9) 1.88 3.72 .01 405 3.67 .39 0-100 5.39 1.32
66.25 (217.4) 1.83 3.89 .01 1,385 14.0 .23 150-300 8.75 5.68
78.90  (258.9) 1.87 3.73 .01 924 11.5 .09 0-300 4.65 5.29
80.95 (265.6) ——— ———— .01 >4,300 250 .25 0-2,500 167 100
84.05 (275.8) 1.80 4.16 .01 1,620 9.75 .47 100-400 52.0 3.32
85.90 (281.8) 1.80 3.97 .01 340 3.33 .37 0-50 4.14 1.22
89.60 (294.0) 1.86  3.85 .01 1,290 12.8 .40 0-350 21.3 4.57
101.05 (331.5) ———- ———— mmm——— 2,110 - 25.3 .37 550-1,000 31.6 - 9.27
113.05  (370.9) 1.86 4.10 .01 2,000 32.0 .47 200-800 162 10.9
115.35 (378.5)' 1.81 4.00 .01 1,880 24.0 .15 0-300 11.4 10.4
119.85 (393.2) 1.87 4.15 .01 1,920 37.3 .45 400-950 124 12.9
121.35 (398.1) ——— mee- .01 1,845 19.0 .35 0-300 21.1 7.08
124.25 (407.7) 1.84 4.18 .01 1,040 18.0 .33 150-400 18.0 6.75
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