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INTRODUCTION

During the Spring and Summer of 1992, the Washoe County Utility
Division conducted geophysical surveys on the Mt. Rose and Galena
Fans. The study area encompassed 18 square miles (see Figure 1).
The purpose of the program was to attempt to delineate the alluvial
aquifer and to gain insight into the geologic structure of these
areas. The results of the survey would be used in the ground water
modeling effort and to target future exploratory drilling sites.

Geophysicist, Ron Peterson, was contracted by the Utility Division
to conduct the geophysical survey. His primary resonsibility was
to collect and analyze the data and report the results to the
Utility Division. The Utility Division supplied manpower and
vehicles. Additional equipment and support was contracted from
Great Basin Geophysical, Inc.

GEOPHYSICAL TECHNIQUE

The Transient Electromagnetic methodology was applied in this
survey. The data were collected with a Zonge Engineering GDP-16
receiver and a GGT-25 transmitter. Sites were occupied at
locations specified by county personnel and easily locatable on
topographic maps. Transmitter loops of a single wire of either 500
feet or 1000 feet on a side were laid out at each location. A
receiver coil, which measures the time rate of change of the
vertical magnetic field over several frequencies, was located at
the exact center of the transmitter loop, where (at least in
theory) all horizontal magnetic fields cancel. The time rate of
change of the vertical magnetic field as a function of frequency is
reflective of changes in resistivity at depth. The raw data were
inverted with the public domain program EINVRT4 from the New Jersey
Geological Survey to yield the one-dimensional layered models which
are plotted on the profile for each site.

In general, the larger 1000 foot loops provide greater depth
penetration, but at the sacrifice of shallower resolution, than do
the 500 foot loops. The sites to the north of the highway were
originally occupied with 1000 foot loops. As discussed above,

‘problems with the inversion fits led to the decision to use 500

foot loops for Phase II of the survey, primarily south of the
highway. The results seemed to Jjustify the change, and
subsequently the well sites north of the highway were reoccupied
with 500 foot loops, since it had become (obvioius’ that resolution
of the andesite at about 600 feet was critical. Furthermore, the
500 foot loops are 51gn1flcantly easier to deploy than are 1000
foot loops.
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RESULTS AND DISCUSSION

Summary

Several important features were detected by the TEM survey of the
Mt. Rose fan area. The most important is interpreted to be a
coarse-grained saturated alluvial unit or units (see Figure 2). It
seems to be fairly well defined south of the Mt. Rose highway,
where at least the east, west, and south sides appear to terminate
abruptly against the volcanics. The northern termination, in the
vicinity of the Mt. Rose Highway, is less certain. Its width,
thickness, and general north south trend yield the impression of a
buried graben-like structure. To the north, what is interpreted to
be the alluvial unit is probably more widespread, but 1less
distinct. Resistivities appear to be more gradational through a
somewhat greater range. Boundarles, both vertical and lateral, are
also less distinct.

A key question remaining unanswered is whether the alluvial units
north and south of the highway connect and/or are related. Tt
appears that an east-west trending bedrock high runs between the
two units approximately along the highway, but this cannot be
stated with certainty due to low station density in this vicinity.
There are enough other indications of the presence of this cross-
cutting trend to indicate that it 1likely does exist; however,
neither its extent nor its significance is well understood.

The Kate Peak andesite 1is interpreted to represent hydrologic
basement, at least north of the highway. South of the highway, the
Kate Peak seems to be shallower and thicker. Where soundings were
coincident with drill holes, agreement between the resistive unit
in the TEM inversion models and the actual depth of the andesite in
the drill holes was quite good. This provided confidence to
extrapolate the presence of the andesite beneath other sites in the
survey area.

Ambigquities in t Data:

Ambiguity is an inherent and wunavoidable aspect of TEM
interpretation. In brief, it will always be possible to fit the
data curve of any particular sounding with more than one layered
model. It is particularly important to remain cognizant of this
fact when interpreting this data set. As discussed in more detail
below, most sites, at least north of the highway, were fit with a
four layer model which included a resistive unit at depth.
However, most of these models can be fit equally well with a three
layer model which does not include this deep resistor. This can
probably best be illustrated by noting the general similarity of
curves for TEM-2 and TEM-3 (see appendix for data curves), and
noting that 173 the inversion for TEM-3 shows a resistor at depth,

whereas the inversion for TEM-2 does nots and—27) that Kate Peak

3
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andesite was detected at about the same depth in the Laura well( at
TEM-3 ), but was_not detected in the Robin Well( at TEM-2) and
drilled to 1100 ft¥. It has also been shown theoretically that
deep resistors are the most difficult to identify in TEM data.

These sites were originally run with deeper-looking 1000 foot loops
and inverted to three layer models. It soon became apparent that
these models (without the resistive layer) were in poor agreement
with the well information. At this point, the drill sites were
reoccupied with shallower-looking 500 foot loops and the data were
reinverted with the four layer model which included the deep
resistor. Significant improvement in overall resolution resulted.

The Geoelectric Section

The following discussion of resistivities of lithologic units is
based primarily upon correlation of the TEM soundings with the
available well logs. Table 1 lists the apparent resistivities of
the top three layers for each site.

1.) The resistivity of the upper unit is 1000 to 1500
ohm-meters at most sité; thickness is on the order of
100-200 feet, although it appears to be somewhat thicker
at a few sites. This generally correlates with
unsaturated alluvium in the drill holes, although the TEM
inversions of many sites appears to yield an estimated
thickness somewhat greater than the actual unsaturated
thickness.

2.) Immediately below this unit at many sites, there is
a unit with resistivity in the range of 20-40 ohm-
meters. Thicknesses vary from less than 100 feet beneath
some sites to over 600 feet beneath others. This is
interpreted to represent saturated, relatively coarse-
grained alluvium. This unit is generally assumed to be
the best potential aquifer.

3.) At a few sites, a unit with resistivities in the

range of 10-20 ohm-meters is present. Such resistivities
are typical finer grained alluvial materials, and are
tentatively correlated with the Hunter Creek Member of
the Truckee Formation. If both this unit and the 20-40
ohm-meter unit are present at a site, this unit is
deeper. Thickness of this unit is also quite variable
within the 100 to 600 foot range. It should be kept in
mind that for this unit, as well as for all the others,
the stated resistivities are coarse averages for the
particular unit; it is possible, even probable, that
several units of different resistivities make up the
formation. This means that even though this unit is
interpreted to be primarily fine-grained, locally coarse-
grained units may be abundant.

5
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TABLE 1
APPARENT RESISTIVITIES
(in feet and ohm-m)

LAYER 1 RES LAYER 2 RES LAYER 3 RES
0 - 236 1020 236-636 38 636-888 92
0 - 164 970 164-826 27 826-950 20
0 - 170 1465 170-773 13 773-842 79
0 - 177 1053 177-393 11 393-760 72
0 - 75 1674 75-412 - 16 412-745 80
0 - 331 1005 331-652 27 652-999 89
0 - 197 1002 197-345 15 345-561 78
0 - 167 1004. 167-636. 17 636-895 65
0 - 105 970 105-360 30 360-670 15
0 - 330 980 330-530 15 530-850 128
0 - 200 998 200-350 16 350-750 82
0 - 290 770 290-360 26 360-620 74
0 - 400 1030 400-510 30 510-840 75
0 - 390 1020 390-595 12 595-867 65
0 - 260 1001 260-390 15 390-520 61
0 - 203 1153 203-330 20 330-690 87
0o ~- 20 967 20~ 46 47 46- 82 6
0 - 213 998 213-470 7

0O - 574 1018 574-728 23 728-1354 56
0 - 400 1020 400-544 21 544-909 68
0 - 390 1020 390-505 29 505-1046 80
o - 2 884 . 2-380 18 380-577 27
0 - 170 985 170-734 50 734-858 17
0O - 100 11100 100-460 122 460-686 8
0 - 66 970 66-999+ 78

0 - 165 992 165-516 54 516-644 116
0 - 275 BIG 275-1400 28

0 - 82 840 82-367 34 367-460 20
0 - 99 496 99-646 93 646-790 58
0 - 305 1422 305-400 15 400-470 49
0 - 440 2433 440-760 12 760-900 13
0 - 315 1256 315-446 69 446-BIG 43
0 - 285 1040 285-737 32 737-890 21
0 - 275 952 275-1170 55

0 - 270 1063 270-650 35 650-830 4
0 - 250 2253 250-738 27 738-925 5



4.)

Resistivities in the 50-120 ohm-meter range appear

to be reflecting the presence of the Kate Peak andesite
at depth, usually 600 feet or more. Where TEM soundings
are located at drill holes, correlation of the resistive
unit in the model with depth at which the andesite is
intersected is generally good. It is probable that the
lower the resistivity within this range, the greater the
degree of alteration of the andesite.

5.) Lower resistivities at depth, in the 5-10 ohm-meter range

are likely reflecting a deeper conductor. While its
nature is not clear from the data, it is generally at a
depth which is of minor concern with respect to the water
resources of the area. However, at TEM-17 and TEM-18 to
the east, this unit appears to both be extremely shallow
and have slightly lower resistivities in the 1-5 ohm-
meter range. These are tentatively interpreted to be due
to hot brines from the Steamboat geothermal area.

Profile interpretations

A-A’

Figure 3 shows the locations of the geoelectric cross
sections discussed below. The actual cross sections are
located in the appendix.

Soundings 19, 20, and 21 on the far west end appear to

overlie shallow bedrock. This is substantiated by the
fact that a domestic water well drilled only a few
hundred feet north of TEM-20 intersected bedrock at
approximately 235 feet. While a thin alluvial section is
shown in the inversions, it’s actual presence is
doubtful. The large gaps between soundings 21 and 13 and
13 and 18 make the continuity shown on the profile
somewhat questionable. Whether or not the andesite
really does continue through this gap has an important
bearing on whether (or how much) continuity exists
between the alluvial unit(s) identified to the north of
the Mt. Rose highway and those identified to the south.

There appears to be a relatively thick alluvial section
beneath soundings TEM=-2, TEM-6, and TEM-1. Based on
available data, it appears to possibly thin to the east.
The more abrupt boundary to the west suggests the
possibility of truncation by a fault. No andesitic
bedrock was encountered in the Robin well (TEM-2 & TEM-
37), drilled to a depth of 1100 feet.

Similar to Profile B-B’, TEM-4 on the far west end
appears to lie over shallow bedrock. TEM-3 appears to be
somewhat anomalous with respect to the sites immediately

7
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adjacent to it (TEM-4 and TEM-7), as well as the rest of
the line; however, it does exhibit a good correlation
with depth to andesite in the Karen well. The profile
from TEM-7 to TEM-15 seems to be very consistent.
Overall, the ambiguities in the vicinity of soundings
TEM-4, TEM-3, and TEM-7 are significant enough that a
much higher density of soundings in this area would be
advisable.

D-D’ The relatively low alluvial resistivities (11 to 17
ohm-meters) suggest that whatever alluvium is present
here is mostly Truckee formation. The deep resistor in
the both TEM-3 and TEM-8 inversions correlates well with
depth to andesite in the Laura and Kathy wells
respectively. :

E-E’ Resistivities of this section suggest that much of the
shallow alluvium is Truckee formation, with possibly some
coarser-grained shallow material beneath TEM-9. A unit
of Hunter Creek sandstone is known to to be present in
this area. The depth to the resistor in TEM-5 does not
correlate well with the depth to andesite in the Kaye
well. This discrepancy may be due to structural
complexity. The site lies very near Dry creek, which has
tentatively been interpreted to be a fault zone.

F-F’ As noted previously, inversions of both TEM-3 and TEM-8
show good  agreement with depth to andesite in their
respective wells, and TEM-2 also agrees with the fact
that no andesite was detected in the Robin well (drilled
to a depth of 1100 feet). The alluvial unit beneath the
middle of this line appears to be relatively thick, over
600 feet at its maximum. TEM-2 suggests that the
resistivity of the alluvial unit to the west is in the
20-30 ohm-meter range, while to the east it is generally
less than 20 ohm-meters. . If this difference is real, it
suggests that the alluvium to the west is more coarse-
grained. It also tentatively suggests the possiblity of
a structural or stratigraphic break between TEM-2 and
TEM-3. ' »

South of the Mt. Rose highway, sites either show a clear indication
of the existence of an alluvial section, as defined by the 20-40
ohm-meter material, or they do not. Inversions for sites which do
not show the clear-cut alluvial section generally exhibit higher
overall resistivities as well as greater complexity. This is
typical of higher resistivity sections; thus these sites are lumped
together as primarily bedrock sites. Many of these sites (eg.
TEM-24 and TEM-25) are 1locationed where surface andesite is
indicated on the geologic map. Furthermore, one well near TEM-29
intersected mostly saturated detrital andesitic and basaltic
fragments. This observation is important because it suggests that

9



significant volumes of water may exist in areas of high resistivity
indicated in the TEM soundings. However, the overall geometry of
the volcanic units is much less well defined in the TEM data than
that of the alluvial units.

G-G'

H-H'

From TEM-27 north, a significant alluvial section

appears to be present. Its thickness seems to be
somewhat anomalous beneath TEM-27. TEM-24 and TEM-26 to
the south exhibit the pattern of high and complex
resistivities typical of bedrock sites. These can be
seen to lie very near outcrops of andesite, and are
likely reflecting the apparent structural complexity of
the area. TEM-33 and TEM—-30 are plotted together to the
right of this profile, but are not given a letter
designation. Comparison of these two sites suggests a
rather abrupt eastward termination of the alluvium in
this wvicinity. Likewise the significant differences
between the TEM-26 and TEM-27 inversions suggest a
relatively abrupt termination of the alluvium here also.

This section suggests a rapid thinning of the alluvial

eastward beneath TEM-34 and TEM-32, with an abrupt
termination beneath TEM-32 and TEM-31. TEM-24 and TEM-
25 are plotted together without letter designation. Both
of these sites are located on mapped andesite, which is
consistent with their high and complex resistivity
inversions. It should be noted that they represent a
relatively abrupt southward termination of the alluvium.

Resistivities in the 30 ohm-meter range beneath TEM-28
and TEM-36 suggest that the alluvial unit is present,
although perhaps slightly thinner beneath these two
sites. High and complex resistivity patterns beneath
TEM-23 and TEM-29 suggest that they overlie volcanics.
As discussed earlier, this is confirmed by the Cinder
well near TEM-29. Similarly, it is noted that the
differences between the inversions of TEM-29 and TEM-36
suggest an abrupt westward termination of the basin.
However, the fact that copious water was detected in a
well which apparently lies very near the alluvial unit
should be noted for possible further investigation. The
inversion for TEM-22 on the far west end of the profile
is also complex as well as somewhat different than the
others in that the shallow, high resistivity unit does
not appear to be present here. The TEM data suggest the
presence of a unit of 27 ohm-meters which is about 200
feet thick and 1lies at a depth of about 400 feet.
Perhaps this 1is a small sub-aquifer. The overlying
resistivity of average 18 ohm-meters from surface to
about 400 feet depth suggests that significant
thicknesses of coarser-grained units may lie within.

10



When viewed in plan, there is a strong suggestion in the data of a
north-south trending graben. It is relatively distinct south of
the Mt. Rose Highway, but becomes less distinct to the north. Its
interpretative boundaries are shown in figure 2.

Correlations with Well Logs

For the most part, the TEM data is in good correlation with the
lithologic logs of the wells. Resistivities in the shallow
portions of the models are in good agreement with those seen in the
later logs, and depths to andesite are also consistent with
increased resistivities at similar depth in the models at most
sites. The few wells that encountered andesite suggest its
resistivity to be in the 70-120 ohm-meter range, which is
consistent with those obtained from the models.

CONCLUSIONS

Generally there is a good correlation of the geophysical model with
the lithology. Two areas were identified that appear to contain
relative thick sequences of saturated, coarse grained alluvium.
These areas should be targeted for exploratory drilling for
production wells.

The geophysical model in somewhat confusing in the areas of near
surface volcanics. Exploratory drilling could provide the
necessary data for better correlation. This would lead to a better
understanding of the geology in the southern section of the study
area.

More geophysical work is warranted along Whites Creek in order to
determine any structural changes between the Mt. Rose and Galena
Fans. Also, more work is warranted in the area of TEM 7 in order
to more exactly determine the lateral extent of the thick alluvial
sequence as seen in Figure 2.

11



APPENDIX

Geophysical Data

Geoelectric Cross Sections



€00 =N o9 9 0 :u01jajdund "ulilsa 0z KIJ}ew SHSCxxST

s W Yy pow-" 1
=0
ZE'. = b g, i
9'9, = 2516 = € e -
L'ZZT %= GLLE = Z oy .
£'2L = €5°810T = T RSN O -
(WA oyx  Jafe] 7R T e ~0at
pSI0°B=T1 ZS000° 0=0S04 | o i
G »+Z =uoljeall i
paje[nafed WIr - - BOOT
TTTrTi T T 1T imirtrrr T mier Tl I I
0ot 01 1 'g
eep Il (SW) aur} - Pl




L B = ¥ 9 0 : uorj}ardwod “uwilsa 0z | HiXjew shsq **m_._..vﬁm

s W q | pou” ZE115
5
u
=]
o
-
- g
=
- ®
- -
- =
— 1)
1) -]
. 0
010 o = P S i o+
0'8€ * 00°0Z * € T . &
0°Z0Z = 0B°2Z * Z AE YO - g
0'05 = 00°06 = T P, S
(WIHYY A Jafie] h Cpatr 2
p900° 0=11 11000 =0SJY | 1
. § /0 =U01}eda}] - ~
paje[nofes WIL = OOT
Hrrerr v 17 1 Tyt T 1T Tilir v i I 1
00T 01 I '
ejep YiI o (SW) BuI} PLYNKI




cCE g =nv Zz £ p :uorjealdunod "uI}sa nZ /11T X x_hpuz_mmma*#mzauﬁm
s W Y pou” £pI
e § M
g~
=1
_ by
ys|
= =
i s
= o
— (D
— 7]
: 0T @
BL°6 * P e =
N..H—N % mw.mn_- *® m <.¢w.¢mw ??\f& = m.
G'P8T = 69°2T =* Z o, - =y
8'1S = I6°PIPT = 1 Sy, _ -~
Uy}  oyx  Jahef % = 5
0900° =11 E£1000°0=DSO¥ | | 00T 1
£ /Z =u0T}RI8}1 _ i <
pajeinoares WIr e =
- 0001
Hrre 10 1 mirTrrrr o T v L
. 0ot 0] S T | :
e1ep WIIL < | (SW) aWI} PLUNKIT




10°0 =Nu e 2 0 H ;ﬂ_u.mfmr_ﬂu "Wwilsa 6L 7P 1 XI.1}euw SHS{ 8N} 8)S

s w y pou” HEIW
= %
IH M
I
i =
- =
- H
. = 7y
22’5  * ¥ =01 A
0°ZIT * OT°2. = E g =.
1°99 = PT°IT = Z e ] &
Z'PS = QE'ESOT = T e e - 8
(WY}  oyx  JaReg .. , - 5
6SO0°0=T1 80000° 0=DSOY = ]
G /€ =U013eJaa%}l =
pajernareds Wil o -
RREREEE ] "t | Trrrrrr ] i1l -
et o1 T '8
erep Wil o (SW) BuWI} .vh..m.m.q,_zam

. o . e



€Q'g = gk 9 0

s W Y

\m..\w\w\wi ~rf
4

81°1 = P
20T = 96°62 = €
CEDT = BB'ST * ¢
6'2¢ = 05°PiO9T = 1
(W)NY2 oy Jafie]

8520°0=T1 9Z2100° O=0S24

G /7 =UD1}RJa}1

paleInared Wil

elep Wil <

: uorjajdwod "uwijlsa 0z XIJjew sShAsdxxsnl}els
pou” eI
S-4L W
_ o
3
- b=
m &
.-
=1 u
ﬁf
- =
@
- 5
| 1]
!
%oy - b
i =11
e (=
.
%op | o
ROEDGFTTUEO 0 - =
- _
- 3
— L
- 00T
T 11 arrerrt r mrrTr T 'l
0ot ot T o
(su) auwl} PLYNKIL



co'n = 229 0 : U0I}a1dwod "uwIlsa g /1T X RIJ}ew SAs{xxsSn}e;

S W oy | pouw* 19.1]

9-YLw

1)

o

B g =]

=1

— =

- 0

- -

Slt) S

£2°9 = b B -4

0°62T * 29°'88 = € Vg - <.
ﬁ., mm % mv.N.N % N G«WQ} ..... - n..m-
T'I0T = 08°POOT * T R PO =
(W)Y} oyx  Jafie| o T, - 001 m.
9T18° 0=T1 8Z000° B=DSOY * ]
q /7 =U0I1}eJa}l - =

= 00T
.m—m..—.ﬁ._”.-.-n-.—ﬂn- Em..__... ................ EE—W
) merre rr 1 mrrrr v b IRELRELRE | |

o]o) 0T T ' .
elep WAL & : (SW) aul} va#:mﬂm




~_

cR'Q =N PP 9 @ :uorjajdwod "uij}se 0z HI1J3eu SRS x*x5N}e]s
s Wy | | pou* JEIM
! &
o
=]
- =)
)
/ - g
89 TS S—0 , ,, - +
A S . ~ ;
- 12
\ 0T m
095 J6'OT = @29 Cake =
52669 = Tp'8L = w Qﬁ i . I =
8 T'Sh = BO'ST = | . g - &
i8S * B TEOT * T oy = 3
(WYl oyl JeRey CoeT S
£0Z0°B=T11 DOTOO’ 0=DS504 J
G /L =UOT1}eaa}1 - At
pajernoyes WL MEBEH
Hrrrrru ,ﬂ imirrrr .t ARRARELE | {
AeT 1] T ) 1’0
er1ep Wil ¢ (SW) Baul} vhm,:_ﬂm

Noa v v )



G070 =N BT ¥ O nca_wwﬁnzcu_.s_amm 2T 7 X XI.Jjeu mmmax*msauem

S W Yy . | pou” g

o

]

]

— ]

L}

— !

=

H o

— )

— (D

| S )

u

€.°BT = P o i &

£°6L *E9'P9 = € R0 0 B <.

. e e M Y pre
€°CHT = BB°'9T = Z | i - &

2°15 = Z8°EPOT * T | R = ~

(WHyy  oyx  Jafiep 7 =peT 3
E800° 0=11 21000 0=0S)4 ]

G /] =uo1}eJall - bt
paje[noajea WL - . | ma_m__m_._” |

IrrrT 1 r miryrr v T rrTrrt 17T il
o1 | T Te
ejep YII o (SW) auwr} E%,Em

©raem . . e



CATp =N 16 Z1 0O : Wo0T3a[dwod "uwijsa nZ 7€ X KIajeu mmma**m:vmem
s Wy | | Pouw- GG -

=1}

g~

- =

=]

- =

- @

- =

- ]

EOT &

. w—m_.“wuN * v A Ny B mﬂ

m. mm % r-.m. W.—.. % m G {c_. O @&u«xfﬂwﬁﬁo . .m.

PTlL %9208 =* Z | e S C &

Z'2E * JpOE * T ) el Ry = ~

(WAyr  oyx  JaRep | R F00T &

£500° 0=T1 SOBOB° P=0SDY . | h i 1

G /7 =UDT}eJdLl i -
pajeinored WIL | | | - BOOT

ATt r i 1T mitri 1T 1 7 ITIrr T r 1
0OT 01 T 1'0 |
v1ep WII ¢ - (SW) BuIl} , vhm NI




cR' @ =NV T ,m B :uor}a[duod "uWl}ss A7 /ET X - ®IJ}ew SASCxxsSN}e}s
s W Yy pou” gT- X3
1=
-
=]
B =)
.lu
~ (0
- -
- o+
FU-
=0T o
oL x g
£°86 *90°82T = £ IR - s,
€19 = E9'PT = Z Tog - &
S'I0T = 6Z'186 = T Feeg. = ~
(U)MY3  oyx  JaRej T -0t =
8200 0=T1 0Z0DO 0=0SJd 4
G /T =uolj}eJall B et
pajernofes WL - = OOT
Tt 1t 1 mTTiTrTr v T Imrrr i1 1B |
poT 1] T S R
elep HII < | (SU) auI} F.E.:Em




STO O

S W Y

P6° 6 * P

G021 = 69°'18 = €

g'6h =pS'9T = 2

8°'T9 =6B65266 = 1
(WYY oy.x Jahe]

a970"'0=T1 ».000° O=0524
G +7 =UDT3}RI37}1

pajeInafes WIIr

elep Wil &

: 01 }a[duwod "uilsa

ST 31T X

K1 J}ed SAS{xxSN1P
pouw-TT4

ey,

N ...“..H. % o

i

LRI

BT

T

IRLURIL

0ot

(u—uwyo) R}inrjsisax juaxedde

|

noot

RN _, |

Trrrrrr o

BT

T

(SW) aul}

THTT T

ol 1T
'8
AL

LS d
L
UK



.....

0L 0 =nw £G g [ :uoijeldwod ‘ui}sa wH, RIJPOW SASCxxSHLT)-

s W Yy ﬁcs.mNHM

L

-
g
~ =
~ -
=1
: e, @
QN& _m——m— N. * w .mvm.v.v..n. = n
977 B'6 * 00°PL * E 22, - <
2 B2 =009 * 2 Yo, - &
62 B'88 = 0O°6IL = T “a, = -
T (WYL oy JaRe] £y - 00T =
THZ0°0=T1 TETOD 0=DSOY v ] 1
G /0 =UDI}eJall B -t

pajeinoares WiL | - BO0T
mrrrr T merriy 17 v v 1RERREE | |

oot 01 B | e

ejep WII < (SW) auly | E.”._,._\Em




10°0 =N 62S 0

S Wy
hg GE'GZ = P
Tefs PUIOT * T2°GL  * €
o/l 9°ZE = Q9°EE  * Z
09n B EZT * TH 2ZEOT = T

(WY} oy.x Jafe]
2800°0=T11 62008 0=0524
, G /€ =UD1}eJall

pajeinared Wiy o

ejep WIL o

: UDI}a[duwod “WI}sSa a1 /T

rriii

Tt T THTT T

0} I
(SW) aur}

°'0

KIA}ew SASdxxsSN}els

pou" EETW
oM LNV
- Q
=
~ =
- <
—~ iy
= m
=101 .
.lu
- (0
0
e m-
5 =
= <.
=100} Sy
: 3
-
- 3
= -
- St
= pOoT
PIYNNIT

i
11
o



€0°0 nrz _. 72 G [p :uorleldwod "ullsa AT 74 A XL.Xpeu SAS¢ xxSNLEYS

s W Y pouw" ZpT W
| | < )~
1)
e
B g =]
| =
_ @
» =
" ma
=1 emﬂu
g5’y = P = m
P'EG =86'P9 = € " s
G'z9 *81'ZT * 2 - g
G gIT * 80°0ZBT = T = -
(WY}  oyx  Jafeg -oet - &
Z910°0=11 S.P00° B=0S24 _ il
G /F =UD13RJ3}1 i -
| = QE0T
pajyeinored WIIL
irrrr 1 1. Tierre r 1 ITrrre v r 1 Tt
BT T e .
erep WIIL < (SW) auI} PLYNNI A




: DI }B8[dwod *WI}sSa T 70T X KIJ}eW SASC xxSN}e}S

50" 0 =nu I 2 0
s Wy pow TG
Si-4dw
=]
i
g~
" =
- o
n =
n aa
n =~
= [
. =0T 9,
: Y 0
19 = P SN . =
9°8E = J2'09 = € P . <.
6'8E = OI'ST = Z T - g
0°'08 = SZ'108T = I | e, . S
(WYY} oYX Jahe| ﬁv . = 0T =
£810°0=T1 9.000° 0=0SJ4 o 1
g /T =u0lj}erall - -
pPajeInNaTen WL - | = NO0T
| il | mrret v | Hrrrtr | el
01 T 'e
ejep WII o (SW) aury bIYNNIT




c0' 0 uzz_ QS S 0 :uUDI}ajduwod "uWI}sod LT 7E X XIJd3ew SHSCxxSN}e)s

S W Y pou-" 29T
D)4 Lw
=]
-]
g~
B S
J
- )
-
— o+
H ]
- 11
QT @
| =
8'80T = 66°'98 = € SR &
B'JE =8B°0Z = Z Y - &
1'29 = SZ'ESIT * 1 VY - 5
(WAYy  oyr  Jafe , \. e FO0T 3
G5T0°0=11 89000° B=DSJY il
G /7 =U01}eJall B bl
pajeinajes WL - : | mBEEH
tvirrre 1Tl | nrrer vl | BRI i L
00T 01 T e
ejep Wil o | - (SW) auly PLYNKI




T0°0 =Ny 95 S 0 : u0r3a1duwod "uwilsa BT 72 J KI.X1ew SRS xxSN}els
s ¥y | | POou " AT X

\

R

BI'T
0°'TT = BE'9

2’8 = S2°.b
0°'9 = TE°296 ,
(WYY}  oyx  JaRey SN ot

6TT0°8=T1 SE000°B=0SJY e N
| G /€ =UDI}RIS]I o |

* % % %
{

el Rk,
o

&
LA

i

¢
e
e
.."’ .-. ‘.:;'}
oy
{
(W-wyo) RA}Ialj}sisal juagedde

mHiri it i

BoT
pajernofes WgI -

mrrrt i | R I mrrrrri | L
0ot 01 T e
ejep i1 o (sw) aury waﬂwmam




IS 10°0 = | ZT 9 a, : un1j}ardvod "uI}sa BT /T X KIJI1ew SASCx*SN}es
1u s W Yy A pow" gLl

LR
Lo

R

ot

i
1s183J juaxedde

€6'57 = b g,

) :fﬁ%ﬁ%ﬁ?o i m”
Z'G9 = E£8°266 = T e ey - ~
(WYl  oyx  Jafie] . RN - 4

0b10° 0=11 THOBO’ B=DSIY e ¢ =500} A

S »~E =uolj}eJall

1

pajeInafes WIL -

IRRRELE

HTTTT T | IR | LR | 11 BBBH
| 0]o) o1 T _ e
ejep Il o (SW) awry PLYNKIT -

a



1S 10°0 =N PS S 0 : 01 }8[dwoD "uWIlsa ar KIJ}ew ShSxxSN}eE

W | s u y , poM" ZETW
. . Li-Y L w
=]
B o
- =]
- =1
- =)
- S
~0T &+
™~
» 1]
| <,
. & B «
66'2T = b g, - c.
2 I6T = 22°95 = £ Vo, - <.
8'9F = 08'22 =* 2 | g, T CO0T &
0°GT = JT°810T = T g, 3
(VAU  oyx  Jafef TRy i -
€410°0=T1 69000 0=DSDY N 4
S /P =U0I13}eJall - bt
= pE0T
paje[noreo _____m:. ................ | | H
rmrrv 1 1 trivrnr v ! terert 11 | FTH
| | 01 T e ____
1 ejep Wil o (SW) auwI} Eﬂwmam

Il N BN A B IS BN B BN BE B B B D B BE B EE e



ceu’ g =nv BS ¥ 0O | : uDI}a[duod "wIilsa mﬁ AT | XKIJ}ew SASC*xxSN}eS

s Wy | : pou” Tz

Q
— o
=]
- o
- x)
B 3]
» -
- o
0T 3
2
. A\ — Lo
12°IT = b T, I -
G'TIT * G6'29 = € ¢f - <.
O°bb *=09°0Z =* Z oG - &
2°2Z1 = TL'GI0T = T | g EpoT o
(WIHYI T Jafie] . o =
6918°0=T1 09008 B=0SJY - 1
G »/7 =U0I7}eI3}1 - -

= 0001

paje[no[es Wyl
ey i 1 rrrt vl 1 Hivrrii | 1Y -
| 06T o1 T e
epep WiI o (Sw) awr} | PIYNKNIA




10°0 =N 8t ¥

s W

]
¢'S9T1 = pE°08
¢'SE = p9°82
9° 81T = 85 1201
(W)Y} oyt

¥ % % %

0
y

[ By -

T

Jahe]

T1€0°0=11 $1100° 0=0504
S /£ =uorjetalt

pajeinofed Wil

elep Wil

| XI1}3ed ShSdxxsSN]els
pou 123

: uor 18[dwoD "wWI}Sa o

va.wm.f . ....
& |
Ve |

!Afﬁ
Py, Wi l
TTITT T 1 1 T S |
BEH m_.m : T°0
(SW) auly

=1
-
s~ TN
=]
]
1)
=
1-
T ~
0
0
m.
=
<
”
(£
010 ) NP
Q
—~a
1
2
nooeT
pIAANIT _



0T'0 =N £ PG IT :uDIrjajdwod "uwilsa | 61 KIJ3ew ShSdx*xSN}EIS
S Wy : oxd* Zzz.1u

n =

= z

IH 5

]

(o

— =

N o

- 9

- 2,

e'e = b cor o

0°'09 = 0" LZ * £ g

0°9TT = BO°8T * 2 - &

50 =*=00°b88 = 1 - ~

(WAYy  oyx  Jefe - 5

HIT0°0=11 PEOOD’ B=0SIY - 0T

G /[ =u0l}easill -BOT 2
pajernares WIr o -
. 1 HHITET 11 | ettt 1 1 rrrr e .....

o1 T | 1°6 .

erep Wil o | - (su) Bury PLANKII




€0’ g =nw CEFE B :uorjarduwod "WIlsa TIT HIX1eW SRS =xSITLeLs

s W pou” £Z.Xu

- =
- g1
| =
- @
~ =
=T -
1]
@
Z5°'9 T i mm
1'8E = B8'9T = £ h n <.
T'221 = 85°06 = Z - g
LTS = 90°586 = T EO0T -
(WHYY  oyx  afeg =
10" 0=T1 ZI100° 0=DS0Y - 1
G /F =UDI3}eIall N —

= DOoT

pajeinores WIr i
| ] R | IR I IRERR
a1 T 1'0 _——
epep WII < (SW) aury} - PLYNKWId .




neis @r'g =m0 Sp S5 B
pETM s Wy

09° & * b
D'69 =052 * E
D°OTT = DO"Z21 = £
0" BDE DO EDIT = 1

€Z10°0=T1 THOOR" O=0524
S /[ =UD013}eJa}l

(u-uyo) Rjratljsisax juaxedde

pajernares WIr -

o

; | ejep Wii o

(WY}  oyx  Jsfe]

ruorjajduwod "urjsa BT XIJ3ew SRS xxSn

oxd"
/.;. HH
=0T
= pOT
NOT
 F
EpooeT
IMHIrrer 1 ] HTYTT 1 1 1 IRARLEL | 1
0ot 1] T I'e .
(Sw) awry bIdn-




P @ =nu €T 8 @ :uorjajdwod ‘uiysa at . HIJ]ew SAS{xxSN}e)s
S W Y . oxd: gocaju

=]
i
— g =]
=]
/ — o
- 1
- &
For §
RSy = P 5 mf
B°25 = PpO'S * € _ <
0'6bT *= 0022 =* Z - £
D9 = QO'EGZZ = T - -
(WAYY  oyx  Jaheg Fo0T &
2TI0 0=T1 OPOOO° O=D524 5 4
G /0 =u0ij}elall i —
paje[nayed WII — 00T
FTrT T 1 T T 1t 7 Tirrier T 1111

AT T e

elep Wil o | (SW) aury pIYNMIT | -




gr g =nu AT S 0 :uorjajdwod .s_amu mﬂA _ KIXJeu SASCx=SNM}0S
S W U oad* gzZIm

L8

. -1 e

[ ]

s

- -

=

o =

- s

- ]

e 2

og" * P C 0T m

0°82 =00°DZ = E 5 <

B'28 = 00°PE = Z } £

D°'GZ = 00°'RER = T - —-

(WYY} oy.x Jafie] n W

E2T0°0=11 0PO00" 0=DS24 = 0T J

S /0 =uoljeaalrl =
paje[narea WiIr - m
Itri1 | mwrrry i I Hrrrr i 1 |__:_w.

o) S I e

erep WL ¢ (SW) aur} whm:mam




0r'Q =nw GZ 9 0 :uoIj}a[duod "wl}sa oI KIJIpew SASCxxSN}e)s
_ S W \ 0xd- ZcIju

Q

- =

=

_ g

- w

— =
=0T na

]

[y}
e m.
pE". o+ ¥ } «
0'POC = OB°'EP  * € - <
0°0b *B0°69 * Z oot €
0°96 = 00°95ZT * T -~
(WYY  oyx  Jafeq L 5
£910°0=T1 59000 O=0S04 , 1
g /@ =u0ljedall H haad

= e0T

paje[noyes EMH ................ | _
| L | ST T rerrerrod mirrr
| , | o1 I e
e1ep WL < | (SW) aul} - PIYNNIT -

TN



AT 0 =Ny gp . @ :uorjajduod "uwilso 21 H1X3ew SAS{xxsN}e]s
s Wy | | o.xd’ GZIu

e
=
— g~
- =7
- L
- £
— ‘s
EoT |
iy
L w
B0°6  * b - =
B'26 *QA°9E =*= € X <
0°PBS * 0°8L * Z - =
0°0Z =*=0B°026 = T -0eT
(Wyy  oyx  Jaheg i =
Z210°0=T1 82000  B=0SJ4 i 1
. G /@ =U01}elall - -
= DOOT
pajenayed WIr . , | B
t1rrr 1t i HIiTTrrr T 1 BRI | 1T
. o1 T e
erep WIL ¢ (SW) Bur} whﬁsmqm

TN
IR I TN B B BN BN BN B B B B Bl D B B B B e



IS QI E =W PP G @ :u0oI}S8[dwod "uwij}sa ST | HTJ1}30W SASCxxsSNY

hgl? s W Yy | oxd- 7.0
=1}

— o

=

B g

s

- F

=10} S

o,

| 0O°'T = ¥ - m

0°.p =00°S2 = E - <,

0°'SPE = O0°BE = £ - &

.o D'P8 = 0O°ST28 * 1 = -
DOT &

. (WyHYI OY.x Jafie] =4
PATO B=T1 11100 0=0S3d = 4

’ g /[ =u0ljelall - '

| = 000T
pajreinared WL
mrrir i1 1 nmirerrrr o T0rrr 170 TTITT

| Ot | ! e
El e1ep WII ¢ (SU) aul} vhmmzﬁ,




or g =ny PG Z 0 :unilajdund "wigsa 2T 72 X KIJjew SAS<xxSMe)s
| s W Y oJd - pca

- &
]
L by =1
_ 2
- @
= =
=31 S
a1
wn
e m-
o 5 o
EE'ET * £ ; - <
B'ELZ * DO'SS ~ * Z = &
B'F8 = DO°Z56 * T =5111) S
(UYE  oyx  Jafep >
Z0Z0°0=T1 £8000° 0=DSOY - 1
G /[ =UD1}eJall i -
= pOOT
paje[nares yir - i |
tIirrT 1 T Tttt 1 ImmrTrtr+ 17 1 T
o1 T ‘ 'e
ejep WII ¢ (SW) auly PIYNNIA -

,



I0°0 =nu cc Q0 ";u@am—gzau "wilsa g 49 X KIJJeW SASCx%SN}eLs
| S W oy | | pou” (&I

)
— o=
— g~
- 5
<)
=
- g
- w
PSS = b - &
8'€h =J2'85 = E E T =
8'89T = 1266 = 2 g
847 = J9°SEb = T B -
(Y}  oyx  afe i =
£0Z0°0=T1 92Z008° 0=0S2Y - il
§ /p =MOT}eIa}] = )

= 0T

paje[nores WIp B
| ] ST rr el ! __j__,_ | | Hirr i1 N
o1 T I'D .
e1ep Wil o (SW) auwI} E".m.m:"ﬁ,_m -




L o =Ny B 2 B :uDI}ajduod "uwijsa g1 HIX}ew SASCxxSNels
S W \ oad: £oaju
=1
- "
g~
- B
, @
- =
=31 ) S
2.
0B'PT  * b -
B8 = 00'TZ = € _ <.
D'BET = DB'ZE  * 2 . &
0°.8 = 00°0POT = T = ~
(WpPlgy  oyx  Jafe] s o =
- BEZ0"O=T1 SZT00 0=DS0Y -]
S /@ =U0I3}era}l _ —
Salo)
- pajeinared Wi o
IR tirrerr b i mriry e 1 T
| 0] I e
elep WII o (SW) BuI} PLUNMIT -

I BN BN BN B B A B B B BE B B B B B B B .



QT 0 =nw 7P B 0 :uorla[dwod -"uijsa 0z XIJpew SASCx=xSN}e}s

s W o | | oxd " gEIw

[ |

g~

=]

- ]

@

B =

ﬂ =

- o

— 1]

| QT m

00°ZT = ¥ =

B'22 = 00'6F = € i <

P'6Z * PA'ST * € - =

B'E6 = O0°ZZPT * T - o

(W) Y1 OU.X Jafiey et T

2520°0=11 B9100° 0=DS2Y J

S /0 =U0T1}eaall u -
pajenaies Wir - - =0y

tmtrrr 1+ 7 1T eyttt 1T " 111re T | |
paT ) T e
ejep Il o (sw) awry Eﬁz_m




L O =Ny 0 9 @ c:uorjardwod "uijsa a1 - XIJjeu shsdxxsnie}
S W Y ; oxd- ge.ay
= | 2
e
= =
@
- =
n o+
- g
= i)
0T
FAC * P =
D°SS = 00°F * E B <.
D°91T = QU'SE = ¢ B &
0°¢8 = 0D°E90T = T - -
(WYY oyJ Jahe] C =
. . = 00T oc
920" 0=11 0BTOD" B=DSJ4 o
S 7@ =uorjeJall - =
a1eInored WIL i | | . E
PoRel ~_ Wil . N O0OT
rPerd 1 mrrrr T T i 1IRE :
4 ot T e .
erep WL < (SW) aul} bLYNKT




AT =Ny )59 @ :uorjeidwod "uwilsae gr XIJ}ew SAS{xxSN}e}s
S W Yy _ POW " 9z

=}
- s
=]
= o
J
B 0
— =
- o
=1t} A
w
. ’ "
B B m H * v IWﬂIU)l)i...rsL‘,h./.. o n
0°6E = 00°9TT = ¢ ﬁffmwﬁfg - L
0°0T = BB'PS = Z "o - &
0'05 =00°266 * 1 Py ST o
(U}  oyx  Jefiey oo oot =
6.20°0=T1 5ZZB0° B=0S)Y ; ]
§ /@ =Uo1jexall : o
| = 000T
. paleindred WL
'ttt 1b 1 1 Hirrr T rrrer b 1 I:l
ot T '8 |
ejep WIL < | (SW) aury | PLYNNIA

: t
- !



or' g =nu PG G O :uDija[dwuwod "uwilss A XIX3ew SASxxSN}1e)S

S W Yy 0xd* TEIM
f// mH m
N &
AN - o
/// i wT
N - .
- s
- 2.
BE's  * b -or &
'SP = EO'ET = £ : s,
D26 *=00°2T = £ i n
D°'PET = DO'EEDPE = T - -
(WINYL oYX Jafie] , m.
TLEQ O=T1 98E€00° 0=05S24 - 00T <
G /[ =UDI7}exal}l -

paje[nores Yy \ , m
mrirrt rrr mrerrr r T rrry 1 H /_/xl—m:m_—m_._”

| 0ot - or T e ...

ejep WiI o - (SW) Bwr} PLYNKIT

N N N N N B BN D BF I B B B B D BN I B e



peo

Cohh

vos

ooTS

oeos

T e

- o001

— oo

- eeos

£/=L _ ,//M%\\\
CTof pooy
- Coos

Nl A AR | QdM. = -

L

I N N BN B BN EE . LZW->-

s



OO 1

ceoh h

3 h

coT s

Ceos

|
|
_
.

}!7}074.'2;? ayisepvy aff

R\

Y
/
| 8
'

)

|

~o _
d i
N - NW~ o pav-

a-8 2(q9°d L€

oot
oo 1
pohtt
QQQ.%
St
woes
gcoTs
potS
p,O2S

P2RS



oo h ~

conrt -~

7¢I -~

Lots -~

vce7s -

AN

D-7

%40

L€
v 00

+
- - L

woe2s

o3 s

) R —

( ~/2e
mE ma



LTy

oot #

coIn

" A

“Q.Wlm:

nvb,Qa_‘«

poHp

eedt

coTs

Coos

——

A/

QP %Y

-  Poof

Foech

pehh

ov 7 fr

oSt

0r28

ooTS

poAS

Il BN N Il N B R EE s l.ﬁiﬁzzdikll\?GEQGZG?(EZI Il N EE e



o8

— oOOk .

- eoeTh

~ POty

- 0?0%

- co8 6

S

- pots

JLJ.;mﬁfw::“Z- M EE EE .

¢



\‘4‘\‘
AN
Y

.

- Dot h

A
f
4

~ ~ Lo2n

A

o
|

N



2T
Sz
e
Ty
CLy
S<-4
Cor)
—H T,
= M

St

2%

ooT -+

CoA

20941

ood 1

g/
/
€ o \
- Y,
/
/
- / €h
/ S5
/
\ SOV
ti//, -
/////Ww
QWJ;Q l./

TS

ooTsS

oconsS

cr25

peds

=



. — et

T h
S
Sip
~A 4
- Lt &S
cor
Y
P &L
\\
LPhHS O.de
V\..‘.,:/
T~
gt //.//m
..
N
2 N T

I N

/S

S Mwh

¥

<-4

LM

T -

-4
pohb
i
e
i
eost |
i
Coes ﬂ_
L
gecg
2
co+4S Hm
|
Lo2% /ﬂ
i
PC3S _-
1
goeo -
1
LoT
|
1



