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RECONNAISSANCE OF THE CHEMICATL QUALITY
OF SURFACE WATERS OF

T HE COLORADO RIVER BASIN, TEXAS

ABSTRACT

The natural runoff in most of the Colorado River basin is of good chemical
quality and is suitable for most municipal, industrial, and agricultural pur-
poses.

The kinds and quantities of minerals dissolved in surface water of the
basin are related to the geology of the area and to rainfall and streamflow
characteristics, but the quality of the water in the Colorado River below Lake
J. B. Thomas is influenced also by oil-field brines.

Most of the tributary streams yield surface water averaging less than 250
ppm (parts per million) in dissolved-solids content, but the saline inflow in
the upper basin keeps the average concentration in the main stem above 250 ppm
throughout its length. The discharge weighted-average concentrations of the
Colorado River near San Saba and at Wharton for the period 1958-65 are 295 ppm
and 255 ppm, respectively.

Surface water of the basin generally ranges from moderately hard (61 to
120 ppm) to very hard (over 180 ppm). From Lake J. B. Thomas to the mouth of
Pecan Bayou, the Colorado River and most of its tributaries contain very hard
water. Downstream from Pecan Bayou the water of the basin is hard.

The chloride concentration in surface water of the basin ranges from less
than 50 ppm to several thousand ppm. In the upper basin where brines are
reaching the streams, chloride concentrations of several thousand ppm are
common. Most of the remainder of the basin yields water averaging less than
50 ppm, but the saline inflow in the upper basin keeps the average concentration
in the main stem above 50 ppm all the way to Austin. Higher concentrations are
found in the South Concho River and in the headwater reaches of Pecan Bayou
probably because of oil-field operations.

All the major water-supply reservoirs contain water of acceptable quality
for most uses. The quality of the water that will be stored in Robert Lee
Reservoir will depend on the success of the upstream salt-water alleviation
program. Water available for storage at potential reservoir sites is of good
quality; the dissolved-solids concentration is usually less than 350 ppm.






RECONNATISSANTCE 0OF THE CHEMTICAL QUALITY
0OF SURFACE WATERS OF

THE COLORADDO RIVER BASIN, TEXAS

INTRODUCTION

The investigation of the chemical quality of the surface waters of the
Colorado River basin, Texas, is part of a statewide reconnaissance. Each major
river basin in the State is being studied, and reports presenting the results
of the studies and summaries of available chemical-quality data are being pre-
pared. River basins on which reports have been completed and the area covered
by this report are shown in Figure 1.

The purpose of this report is to present the available information on the
water quality of the Colorado River basin that will further the proper develop-
ment, control, and use of the water resources of the area. 1In the study, the
following items were considered: the nature and amounts of mineral constituents
in solution; the geologic, hydrologic, and cultural influences that determine
the water quality; the amount and probable source of the salt discharged by the
streams; and the suitability of the water for domestic supply, industrial use,
and irrigation.

A network of daily chemical-quality stations on principal streams in Texas
is operated by the U.S. Geological Survey in cooperation with the Texas Water
Development Board and with other Federal and local agencies. This network has
been inadequate to inventory completely the chemical quality of the surface
waters of the State. To supplement the information being obtained by the net-
work, a cooperative statewide reconnaissance by the U.S. Geological Survey and
the Texas Water Development Board was begun in September 1961. 1In this study,
samples for chemical analyses were collected periodically at numerous sites
throughout Texas so that some quality-of-water information would be available
where water-development projects are likely to be built. These data aid in the
delineation of areas having water-quality problems and in the identification
of probable sources of pollution, thus indicating areas where more detailed
investigations are needed.

During the period September 1961 to September 1965, water-quality data were
collected for the principal streams, the major reservoirs, a number of potential
reservoir sites, and many tributaries in the Colorado River basin.

Agencies that have cooperated in the collection of chemical-quality and
streamflow data include the U.S. Army Corps of Engineers, the Brown County Water
Improvement District No. 1, the Colorado River Municipal Water District, the
Lower Colorado River Authority, the Texas Electric Service Company, the Texas
State Department of Health, and the cities of Austin, Brady, and San Angelo.
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COLORADO RIVER DRAINAGE BASIN

General Description

As measured by length and drainage area, the Colorado is the largest river
that is wholly in Texas. The basin extends into eastern New Mexico, but the
part of the basin there does not contribute to the river flow. The Colorado
River rises in north-central Dawson County near Lamesa, on the southern High
Plains, and flows southeastward to Matagorda Bay, on the middle Gulf Coast.

The Texas part of the basin, which includes all or part of 50 counties, is about
500 miles long and varies in width from 7 miles in southern Colorado County to
160 miles in the Brown-McCulloch County area. The average width is about 80
miles. The area of the basin in Texas is 39,890 square miles, or 15.2 percent
of the area of Texas.

The elevation at the point of origin of the Colorado River is about 3,000
feet above mean sea level. The river flows through a rolling, generally prairie
terrain to the vicinity of San Saba County where it enters the rugged Hill
Country of Central Texas. It then flows through a series of canyons, crosses
the Balcones Escarpment at Austin, and continues across the Coastal Plain to the
Gulf.

The principal tributaries, in downstream order, are: The Concho River,
Pecan Bayou, and the San Saba, Llano, and Pedernales Rivers. All except Pecan
Bayou are spring-fed, perennial streams that begin in the Edwards Plateau.

The average annual precipitation ranges from a minimum of 13 inches in the
upper part of the drainage area to a maximum of 43 inches at the mouth of the
river. The average for the basin in Texas is 28 inches. Average monthly pre-
cipitation at three U.S. Weather Bureau stations and annual precipitation for
the period 1931-65 at one station are shown in Figure 2.

Runoff is defined as that part of the precipitation appearing in surface
streams, and is the same as streamflow unaffected by artificial storage or
diversion (Langbein and Iseri, 1960, p. 17). Temperature, seasonal distribution
of rainfall, storm intensity, infiltration rates, and types and density of
vegetation affect the amount of runoff from a drainage basin.

The average annual runoff in the Colorado River basin ranges from a maxi-
mum of 6.6 inches (350 acre-feet per square mile) near the mouth of the river
to less than 1.0 inch (53 acre-feet per square mile) west of an approximate
north-south line through San Angelo. The runoff decreases more or less uni-
formly from east to west along with the decrease in rainfall. The runoff varies
widely from year to year and between periods of wet and dry years.

Annual runoff, expressed as mean discharge in cubic feet per second and as
inches per year, is shown in Figure 2 for the gaging station Colorado River at
Columbus for the period 1940-65. The contributing drainage area at the station
is 29,170 square miles. Runoff ranged from 0.44 to 3.86 inches per year and
averaged 1.37 inches during the 26-year period of record.



Population and Municipalities

The population of the Colorado River basin in 1965 was about 850,000, which
was about 8 percent of the total population of the State. Less than one-fourth
of the people in the basin live on farms. Austin is the largest city in the
basin, with a 1965 population of about 240,000. San Angelo, Midland, and Odessa
are other cities that have more than 50,000 inhabitants. Twelve other cities
had 1965 populations of more than 5,000.

Agricultural and Industrial Development

The basin's economic base is cil production and agriculture. The western
part of the basin has a heavy concentration of oil fields and petrochemical
industries. Ranching and farming throughout the basin support a wool industry,
cottonseed oil plants, cattle marketing operations, textile plants, creameries,
and other industries. Miscellaneous light manufacturing includes aircraft and
boat fabrication. The chief crops are cotton, wheat, grain sorghum, vegetables,
and sugar beets. State and Federal offices, The University of Texas, tourism,
and recreation on the Highland Lakes contribute substantially to the Austin
area's economy.

Development of Surface-Water Resources

The Colorado River basin contributes about 6 percent of the State's total
runoff (Figure 3). Runoff increases from west to east with the increase in
rainfall, and the quantity of surface water available for development differs
widely between the upper and lower ends of the basin. 1In the High Plains the
only surface water available is the small quantity periodically salvageable
from playas.

The Texas Water Development Board reported that 1,258,000 acre-feet of
water was used in the Colorado River basin in 1960. Of this amount only
173,300 acre-feet was from surface-water sources. Municipal and industrial
use of surface water was 83,400 acre-feet. Surface water supplements ground-
water supplies for some cities and provides the total supply for others. Cities
using surface water impounded in the Colorado River basin include Colorado City,
Big Spring, Odessa, Snyder, Sweetwater, San Angelo, Brady, Coleman, Brownwood,
and Austin.

In 1964, 89,900 acre-feet of surface water was used for irrigation. In
the middle part of the basin about 40,000 acre-feet of surface water was
diverted from the Colorado and its tributaries to irrigate cotton, peanuts,
pastures, hay, and feed crops. In the coastal rice area 40,000 acre-feet of
surface water was diverted for irrigation.

The Colorado River basin has 21 major reservoirs existing or under con-
struction as of December 31, 1966, with capacities ranging from 8,640 to
1,950,000 acre-feet. Table 1 lists these reservoirs and gives their capacities
and uses. Several of the reservoirs in the upper part of the basin were built
by cities or by water districts to supply water for local municipal and indus-
trial use. Twin Buttes Reservoir was constructed by the U.S. Bureau of Recla-
mation for flood control, conservation storage, recreation, and irrigation.

San Angelo Reservoir was constructed by the U.S. Army Corps of Engineers
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Table l.--Reservoirs with capacities

The purpose lor which the impounded
M, municipal; [, industrial; Ir, irrigation; Mi,

mining; R,

recreaticn; P,

al 5,000 acre-feet or more in the Colorado River basin

water 15 used is indicated by the Tollowing symbols:
hydroelectric power: FC, [lood control.

Year a Total |
Reservoir operation Scream storage Cou ¥
) hegan capacity ounty Use
= {acre-feet) {
Lake J. B. Thomas 1952 Colorado River 203,500 | Colorade River Municipal Water é Borden, Scurry | M, I, R
Districe | |
Lake Colorado City 1949 | Morgan Cresk 31,600 | Texas Elsctric Service Company Hitchell M, T
|
Champion Creck 1959 | Champion Creek 42,500 do da M, I
Roberl Lee W Colorado River 520,000 | Colorade River Municipal Water Coke M, 1
District
Ozk Cresk 1952 Dale Creek 39,360 | Cicy of Sweetwater do M, I
Twin Buttes 1962 Middle and South 640,600 | U.5. Goverment Tom Green M, T, Ir,
Concho Rivers R, FC
— e .
Lake Nasworthy 1948 South Concho River 12,390 | City of San Angelo do M, T, Tr, R
San Angelo 1952 Korth Concho River 396,400 | U.5. Goverrment do M, I, Ir
R, FC
Hords Creek 1948 Hords Cresk 8,640 do Coleman M, I, FC
Coleman 1966 Jim Ned Creek 40,000 do do M, I
Brownwood 1833 Facan Bayou 143,400 | Brown County Water Improvement Brown |M, I, Ir T
District No. 1
Brady Creek 1963 Brady Cresk 30,430 | City of Brady McCulloch M, I
Lake Buchanan 1938 Colorado River 992,000 | Lower Colerado River Authority Llana, Burne T, Ir,
R
Inks Lake 1938 do 17,500 da da P, R
Lake Lyndon E. Johnson 1851 do 145,200 | da PR
| e S
| Marble Falls Lake 1951 do 8,760 | do do 7R
| Lake Trawvis 1942 do 1,950,000 do Travis M, T, Ir, K,
r, FC
| Lake Austin 1939 do 21,000 do | do M, R, T
| Decker Laks * Decker Creek 33,940 | City of Austin i dao I, R
| Lake Bastrop 1964 Spicer Creek 16,590 | Lower Colorado River Authority Bastrop ir
I
| Eagle Lake 1900 Colorade Kiver 9,600 | Lakeside Ilrrigation Company Colorado Ir

|
|

(off channel)

% Under construction as of December 31, 19%66.
af Total capacity is that capacity below the lowest uncomtrolled ocutlet or spillway (in some cases top of gates) and is based
on the most recent reservoir survey available.




primarily for flood control and municipal supply. The six Lower Colorado River
Authority lakes—--Buchanan, Inks, Lyndon B. Johnson, Marble Falls, Travis, and
Austin--are operated as a unit for generating hydroelectric power. Buchanan
provides conservation storage, and Travis provides both conservation storage
and flood control. Lake Bastrop, owned by the Lower Colorado River Authority,
provides cooling water for a steam-electric generating plant.

Projects under construction in the Colorado River basin include Robert Lee
Reservoir for additional municipal and industrial supply for the cities of Big
Spring, Odessa, Snyder, and Midland; and Decker Lake to provide cooling water
for a new steam-electric generating plant near Austin.

Figure 4 shows locations of the existing reservoirs, the two reservoirs
under construction, and a number of potential dam sites which have been con-
sidered by various agencies.

The Soil Conservation Service of the U.S. Department of Agriculture was
authorized by the Flood Control Act of 1936 to investigate and prescribe meas-
ures for runoff and water-flow retardation and soil-erosion prevention. As of
September 30, 1966, 207 upstream floodwater-retarding structures had been built
under this program in the Colorado River basin. These structures partly control
flow from 1,180 square miles. Nineteen of the reservoirs are in the Cummings
Creek subbasin in Fayette and Lee Counties in the lower part of the basin. The
remaining 188 structures are in Callahan, Coke, Runnels, Menard, Schleicher,
McCulloch, Coleman, and Brown Counties in the northwestern and north-central
part of the basin.

CHEMICAL QUALITY OF THE WATER

Chemical-Quality Records

The U.S. Geological Survey has been collecting quality-of-water data in
the Colorado River basin since 1944 when a daily-sampling station was estab-
lished on the Colorado River at Wharton. Currently (1966), eleven daily-
sampling stations are in operation. In addition to collecting daily samples
for chemical analyses, the Geological Survey has operated a continuously record-
ing conductivity meter on the Colorado River near Cuthbert since March 1965.

Collection of chemical-quality data for this reconnaissance began in 1961
and continued through September 1965. Samples were collected periodically from
most of the principal tributary streams and reservoirs. Numerous miscellaneous
samples have been collected by the Geological Survey since 1941, and the results
of the analyses of these samples have been included in this report. Most of the
sampling for this study was done at gaging stations. When sampling was done at
other sites, discharge measurements were usually made when the samples were
collected.

The periods of record of all data-collection sites are shown on Table 4
and the locations are shown on Figure 10. The chemical-quality data for the
daily stations are summarized in Table 5, and the complete records are published
in an annual series of U.S. Geological Survey Water-Supply Papers and in reports
of the Texas Water Development Board. (See table in the list of references.)
Results of all the periodic and miscellaneous analyses are given in Table 6.

- 13 -



The Texas State Department of Health makes available to the U.S. Geological
Survey the data collected in its statewide stream-sampling program, which
includes the periodic determination of pH, biochemical oxygen demand, total
solids, dissolved oxygen, chloride, chlorine demand, and sulfate at 26 locations
in the Colorado River basin. The data-collection sites of the Texas State
Department of Health are listed in the following table. Most of them are at

Geological Survey gaging stations and the numbers refer to locations on Figure
10.

Location No. State Department of Health data-collection site

9 Colorado River at Colorado City

- Beals Creek at FR 821 near Big Spring

25 Colorado River at Robert Lee

30 Colorado River at Ballinger

36 South Concho River at Christoval
38 Middle Concho River near Tankersley
53 North Concho River mnear Carlsbad
58 Concho River near San Angelo

59 Concho River near Paint Rock

62 Colorado River at Winchell

80 Pecan Bayou at Brownwood

84 San Saba River at Menard

89 San Saba River at San Saba

91 Colorado River near San Saba

- Colorado River near San Saba

96 Llano River near Junction
99 Llano River at Llano
103 Pedernales River near Johnson City

— Colorado River below Mansfield Dam

114 Colorado River at Austin

122 Colorado River at Bastrop

(Continued on next page)
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Location No. State Department of Health data-collection site

125 Colorado River at Smithville
130 Colorado River at Columbus
133 Colorado River at Wharton
134 Colorado River near Bay City

- Colorado River at Matagorda above Intracoastal Canal

Streamflow Records

Streamflow records in the Colorado River basin date from 1894, when the
U.S. Geological Survey began collecting gage-height records of the Colorado
River at the dam above Austin. The daily flow of the Colorado River at Austin
has been measured continuously since 1898. More than 40 years of continuous
discharge records are available for several stations on the main stem of the
Colorado River, and records for more than 20 years are available for many of
the principal tributaries. In 1966 the Geological Survey operated 57 stream-
flow stations, 12 reservoir-content stations, 13 low-flow partial-record
stations, and 19 crest-stage partial-record stations. During this reconnais-
sance, discharge measurements were made at other sites where water samples were
collected for chemical analysis.

The periods of record for all the streamflow stations are given in Table 4
and the locations are shown on Figure 10. Records of discharge and stage of
streams and contents and stages of lakes or reservoirs from 1898 to 1960 have
been published in the annual series of U.S. Geological Survey Water-Supply
Papers. (See table in the list of references.) Beginning with the 1961 water
year, streamflow records have been released by the Geological Survey in annual
state reports (U.S. Geological Survey, 1961, 1962, 1963, 1964b, 1965, 1966).
Summaries of discharge records giving monthly and annual totals have been
published (Texas Board of Water Engineers, 1958; U.S. Geological Survey, 1960,
1964a) .

Environmental Factors and Their Effects
on the Chemical Quality of the Water

Many environmental factors determine the chemical quality of a water, the
most important of which are geology, patterns and characteristics of streamflow,
and the activities of man.

Geology

When industrial and municipal influences are small, the chemical character
of a river water is dependent primarily upon the composition of the geologic
formations that are traversed and the time that the water is in contact with

the rocks.

The amount of soluble minerals in rocks and soils is decreased by leaching.
In arid or semiarid regions, most soils and the rocks from which they originated

- 15 -



are incompletely leached and still contain large quantities of readily soluble
material., Conversely, in areas of high rainfall, the mantle rock and residual
goil contain relatively small amounts of readily soluble minerals. 1In the
Colorado River basin, where the average annual precipitation varies from less
than 13 inches in the northwestern part to over 42 inches near the coast, the
amount of leaching varies geographically. Partly because of this, the
dissolved-solids content of surface runoff and of ground-water inflow to streams
is greatest in the western part of the basin and decreases toward the coast.

Figure 5 shows the geochemical character and ionic concentration of some
surface waters in the Colorado River basin. The total ionic concentration in
equivalents per million is equal to twice the length of either the vertical or
horizontal axis. If the major part of the quadrilateral is in the lower left
quarter, sulfate or chloride predominate among the anions, and sodium or potas-
sium among the cations. 1f the major part is in the upper right quarter,
calcium or magnesium, and carbonate or bicarbonate, are predominant.

Headwaters of the Colorado River rise primarily on the Dockum Group of
Triassic age, which is composed of sand and shale. Water from this area,
represented by the water stored in Lake J. B. Thomas, is generally dilute, of a
mixed type, and has sodium and bicarbonate as its principal ions. Downstream
from Lake J. B. Thomas, the Colorado River traverses sediments of Permian age
composed of sand, shale, limestone, anhydrite, and salt. This is an area of
saline inflow that degrades much of the water of the upper basin.

Inflow from small tributaries dilutes the water in the main stem by the
time it reaches Ballinger, but sodium and chloride are still the predominant
jons. Salinity is further decreased between the chemical-quality stations at
Ballinger and near San Saba due to inflow from three major tributaries. Two of
these, the Concho and San Saba Rivers, rise on Cretaceous rocks composed mainly
of limestone, shale, sand, and silt. Runoff from these formations is generally
of the calcium bicarbonate type and is dilute. Pecan Bayou primarily drains
rocks of Pennsylvanian age, which are composed of marine sand, shale, and lime-
stone. The water contributed by Pecan Bayou is of a mixed type and is low in
dissolved solids. The inflow from these tributaries dilutes the main stem to
a dissolved-solids content less than 300 ppm (parts per million); calcium and
bicarbonate are the predominant ions.

Downstream from San Saba the tributaries that influence the chemical
quality of the Colorado River are the Llano and Pedernales Rivers, which enter
the main stem in the chain of Highland Lakes above Austin. Both of these
streams drain a limestone terrain and contribute water saturated or nearly
saturated with calcium and bicarbonate.

No major tributaries enter the Colorado River downstream from Austin, and
most of the flow in the river is maintained by releases from the Highland Lakes.
The quality of the water is uniform from Austin to the mouth. The water usually
contains about 250 ppm of dissolved solids and is calcium bicarbonate in type.

Streamflow

The patterns and characteristics of streamflow usually affect the chemical
character of water in streams. In most streams where the flow is not regulated
by upstream reservoirs, the concentrations of dissolved-mineral constituents
vary inversely with the flow of the stream. The base flow, or sustained low
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flow, of a stream is predominantly water that has entered the stream from the
ground-water reservoir. Usually this water has been in contact with rocks and
soils for a sufficient time to dissolve part of their soluble minerals. At
high stages most of the flow of a stream consists of surface runoff that has
been in contact with rocks and soils for only a short time. Therefore, the
dissolved-solids concentration of the stream is usually lowest during periods
of high flow. This relationship is applicable in the upper Colorado River
basin, but in the central portion of the basin where streams drain a limestone
terrain, dissolved-solids concentrations vary only slightly with changes in
discharge. In the lower part of the basin, streamflow is sustained by releases
from the Highland Lakes, and tributary inflow is not sufficient to affect
greatly the quality of the main stem.

Although the dissolved-solids concentration of the upper Colorado River is
related in a general way to water discharge, the dissolved-solids concentration
of the water cannot be estimated from streamflow data. The first increased
streamflow resulting from a particular rain is usually more saline than an equal
discharge that occurs later. Tributary inflow may also contribute significantly
to streamflow but not be dilute enough to affect the concentration of the flow
in the main stem. Figure 6 is a plot of electrical conductance of the water
and discharge of the Colorado River near Cuthbert. Conductance is a measure of
the total concentration of ions in water and can be directly related to
dissolved-solids content. The general inverse relation of discharge to con-
centration of dissolved solids is well shown in Figure 6A, which shows a short
duration rise following a period of no flow. Figure 6B shows a short duration
rise following a period of low flow. The initial decrease in conductance is
caused by local runoff; the sharp increase in conductance while the discharge
was still increasing is the flushing out effect of the runoff from upstream.
Figure 6C is a plot of an extended runoff event. The flushing out effect is
again obvious. Discharge varies considerably during this rise but the con-
ductance remains fairly uniform after the first 24 hours.

Duration curves of dissolved solids and water discharge for the Colorado
River near San Saba and Colorado River at Wharton are given in Figure 7. The
dissolved solids duration curve is a cumulative frequency curve that shows the
percent of time during which specified dissolved-solids concentrations were
equaled or exceeded during a specified period. The flow-duration curve is a
cumulative frequency curve that shows the percent of time that water discharge
was equal to or less than a specified discharge. The curves, therefore, show
the inverse relation of dissolved-solids concentration to water discharge. For
example, the Colorado River near San Saba had a dissolved-solids concentration
of more than 285 ppm and flowed at a rate of less than 640 cfs (cubic feet per
second) 80 percent of the time, and had a dissolved-solids concentration of
more than 750 ppm and a discharge of less than 18 cfs 5 percent of the time,
during the period 1948-65.

Activities of Man

The activities of man often have a deteriorative effect on the chemical
quality of water. 0il-field brine, municipal and industrial wastes, and irri-
gation return flows increase the concentration of dissolved materials in
streams. Evaporation from reservoirs increases the dissolved-solids concen-
tration of the remaining water.
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0il is produced in many areas in the Colorado River basin (Figure 8).
Brine is produced in nearly all oil fields and it may, if improperly handled,
eventually reach the streams. The composition of oil-field brine varies; but
the principal chemical constituents in order of magnitude of their concentration
(in ppm) are generally chloride, sodium, calcium, and sulfate. The quality of
the water in the Colorado River and Beals Creek in Mitchell, Howard, and Scurry
Counties is seriously affected by brines. Investigators in the past have dis-
agreed as to the origin of the brine, but Reed (1961) in a consulting report to
the Colorado River Municipal Water District presents convincing evidence that
the brines entering the river are directly related to oil-field operations.

The purpose of Reed's study was to determine the various sources of salt water
present in the Colorado River principally in the area between Lake J. B. Thomas
and Colorado City, a distance of about 24 river miles. The study was divided
into three parts: first, a detailed study of the geology of the upper 1,000
feet of section with particular emphasis on the nature and structure of the
surface beds which provide all the low flow of the Colorado River; second, a
study of the ground water adjacent to the Colorado River and its tributaries,
including chemical analyses and determinations of the altitude of the water
table; and third, a study of U.S. Geological Survey quality and flow data of
the Colorado River together with measurements of the thickness of underflow
gravel in the river channel. As a result of his study, Reed concluded:

1. The probable maximum chloride ion concentration of
the Colorado River prior to the development of the
0il fields between the present site of Lake J. B.
Thomas and Colorado City, Texas, was of the order
of 300 to 500 parts per million during periods of
maximum evaporation.

2. There is no known source of natural inflow of salt
water to the river with chlorides significantly
higher than 500 parts per million.

3. A great percentage of the total mineral content of
brines produced with oil in the watershed of the
Colorado River does eventually find its way into
the Colorado River itself.

4. There are an unknown number of abandoned oil wells
which were improperly plugged and which are now
contributing salt water to the Colorado River
and which must be controlled.

An indication of the magnitude of the man-made pollution problem is given
by the tremendous volume of salt water produced with oil or gas in the area.
The Texas Water Commission and Texas Water Pollution Control Board (1963) com-
piled an inventory conducted by the Railroad Commission of Texas which showed
that approximately 222,400,000 barrels (28,680 acre-feet) of brine was produced
in 1961 in the Colorado River basin in Texas. Of this amount, 63.2 percent or
140,650,000 barrels (18,130 acre-feet) was reinjected into the subsurface, with
the remaining 10,550 acre-feet being placed in unlined surface pits or dumped
directly into surface watercourses. Some of the salt water reinjected into the
subsurface also contributed to the problem because of inadequately completed
injection wells and improperly plugged abandoned wells and test holes.
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Robert Lee Reservoir is being built (1966) on the Colorado River down-
stream from the area of saline inflow. The Colorado River Municipal Water
District plans to divert the low flows of the river upstream from the reservoir,
and impound only the storm runoff, thereby allowing only the better-quality
water to enter the reservoir. Extensive cleanup measures in the oil fields will
also be necessary to insure that the water impounded will be satisfactory for
municipal use.

0il-field brines are also causing some deterioration of water quality in
the Concho River and Pecan Bayou subbasins.

Municipal use of water tends to increase the concentration of dissolved
solids in a stream system. The depletion of flow by diversion and consumptive
use, the loss of water because of increased evaporation, and the disposal of
municipal wastes into a stream result in higher average concentrations of dis-
solved solids in the remaining water. The municipal use of water in the
Colorado River basin has not caused significant changes in water quality, but
the disposal of municipal and industrial wastes has degraded the quality of the
water of the Colorado River immediately downstream from Austin.

The waste load carried by a stream can also have significant effects on
the water impounded in downstream reservoirs. Connell (1964) was especially
concerned about the increasing phosphate in Texas reservoirs and the potential
phosphate loading of many of the projected reservoirs. He lists the principal
source of phosphate as municipal and industrial waste water, but also says sur-
face runoff may contribute significantly to the phosphate content of streams
and reservoirs, from leaching and erosion of mineral phosphate from soil, decay
of vegetation and animal wastes, and use of phosphate fertilizers and
phosphorus-containing insecticides. Dr. Connell lists the following serious
quality threats caused by phosphate loading of projected reservoirs:

First, production of excessive biological activity and
associated odors and tastes rendering the water diffi-
cult and expensive to purify for domestic use. Second,
promotion of heavy algal bloom and subsequent oxygen-
consuming decay of organic matter sufficient to kill
fish and to render water undesirable for recreation
activities. Third, production of sufficient organic
matter—-"slimy soupy growth'--to render water difficult
and expensive to process, distribute and use for indus-
trial purposes. Fourth, very objectionable calcium
phosphate scaling in cooling and boiler water uses.

Algal blooms may be promoted by as small amounts as 0.05 to 0.1 ppm of
inorganic phosphate, or 0.2 to 0.6 ppm of inorganic plus organic phosphate
(phosphate expressed in equivalent POAJ. Other factors favoring development
of algal bloom are presence of essential nutrients, quiescence, clear water,
and abundant sunlight. These conditions will frequently be attained in many
reservoirs.

Connell (1966) reports phosphate concentrations as high as 0.3 to 0.4 ppm
in the Colorado River at Wharton and Bay City. He concludes that 90 percent
of this total is attributable to the municipal and industrial waste water from
the city of Austin. 1In reference to the proposed Columbus Bend Reservoir he
makes the following statement.



The periodic production and deposition of organic matter
through algal growth, and subsequent lifting and trans-—
port, have not been of sufficient proportions to produce
seriously adverse effects on the current use of the
water, i.e. for fishing, boating, and irrigation. But
some curtailment of phosphate sources will probably be
necessary for adequate protection of the quality of
water in Columbus Bend Reservoir.

Relation of Quality of Water to Use

Quality-of-water studies are usually concerned with determining the suit-
ability of water—-judged by the chemical, physical, and biological character-
istics--for its proposed use. In the Colorado River basin, surface water is
used primarily for municipal and industrial supplies and for irrigation. This
report considers only the chemical character of the water and its relationship
to the principal uses.

A1l natural water contains dissolved-mineral matter. Most of this mineral
matter in water is dissociated into charged particles, or ions. Principal
cations (positive-charged ions) in natural water are calcium (Ca), magnesium
(Mg), sodium (Na), potassium (K), and iron (Fe). The principal anions
(negative-charged ions) are carbonate (CO3), bicarbonate (HCO3), sulfate (804),
chloride (Cl), fluoride (F), and nitrate (NO3). Other constituents and proper-
ties are often determined to help define the chemical and physical quality of
water. Table 2 lists the constituents and properties commonly determined by
the U.S. Geological Survey, and includes a résumé of their sources and
significance.

Domestic Supply

Because of differences in individuals, varying amounts of water used, and
other factors, the safe limits for mineral constituents in drinking water are
difficult to define. The limits usually accepted in the United States are the
drinking-water standards established by the United States Public Health Service.
Originally established in 1914 to control the quality of water used on inter-
state carriers for drinking and culinary purposes, these standards have been
revised several times. The latest revision was in 1962 (U.S. Public Health
Service, 1962). These standards have been accepted by the American Water Works
Association and by most of the state departments of public health as minimum
standards for all public water supplies.

The maximum concentrations permitted by these standards are given for
selected constituents in the table on page 28.
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Table 2.--Source and significance of dissolved mineral constituents and properties of water

Constituent
or
propercy

Source or causc

Silica (5i02)

Iron (Fe)

Calcium (Ca) and
Magnesium (Mg)

Sodium (Na) and
Potassium (K)

Bicarbonate (HC03)
and Carbonate (CO3)

Sulfate (S04)

Chloride (Cl)

Fluoride (F)

| Mitrate (HOD3)

Dissclved solids

Hardness as CaCOq

Specific conductance
(micromhos at 25°% C)

Hydrogen ion
concentration (pH)

Significance

Dissolved from practically all rocks
and seoils, commonly less than 30 ppm.
High concentrations, as much as 100
ppm, generally occur in highly alka-
line waters.

Dissolved from practically all rocks
and soils. May also be derived from
iron pipes, pumps, and other equip-
ment. More than 1 or 2 ppm of iron in
surface waters generally indicate

aclid wastes from mine drainage or
other sources.

Dissolved from practically all soils
and rocks, but especially from lime-
stone, dolomite, and gypsum. Calcium
and magnesium are found in large
quantities in some brines. Magnesium
is present in large quantities in sea
water.

Dissclved from practically all rocks
and soils. Found also in ancient
brines, sea water, industrial brines,
and sewage.

Action of carbon dioxide in water on
carbeonate rocks, such as limestone and
dolomite.

Dissolved from rocks and soils con-
taining gypsum, iron sulfides, and
other sulfur compounds. Commonly pre-
sent in mine waters and in some Indus-
trial wastes.

Dissolved from rocks and soils. Pre-
sent in sewage and found in large
amounts in ancient brines, sea water,
and industrial brines.

Dissolved in small to minute guanti-
ties from most rocks and soils. Added
to many waters by fluoridation of
municipal supplies.

Decaying organic matter, sewage,
fertilizers, and nitrates in scil.

Chiefly mineral constituents dis-
solved from rocks and soils. Includes
some water of crystallization.

In most waters nearly all the hardness
is due to caleium and magnesium. AlL
the metallic cations other than the
alkali metals also cause hardness.

Mineral content of the water.

Acids, acid-generating salts, and free
carbon dioxide lower the pH. Carbo-
nates, bicarbonates, hydroxides, and
phosphates, silicates, and borates
taise the pH.

Forms hard scale in pipes and boilers. Carried over in steam of
high-pressure boilers to [orm deposits on blades of turbines.
Inhibits deterioration of zeolite-type waler softeners,

On exposure to air, iron in ground water oxidizes Lo reddish-brown
precipitate. More than about 0.3 ppm stain laundry and utensils
reddish-brown. Objecticonable for food processing, textile proces-
sing, bewverages, ice manufacture, brewing, and other processes. 1.8,
Public Health Service (1962) drinking-water standards state that iron
should not exceed 0.3 ppm.  Larger guantities cause unpleasant taste
and fawvor growth of iren bacteria.

Cause most of the hardness and scale-forming properties of water;
soap consuming (see hardness), Waters low in calcium and mzgnesium
desired in electroplating, tanning, dyeing, and textile manufac-
turing.

Large amounts, in combination with chloride, give a salty taste.
Moderate quantities have little effect on the usefulness of water
for most purposes. Sodium salts may cause foaming in steam boillers
and a high sodium content may limit the use of water for irrigation.

Bicarbonate and carbonate produce alkalinity. Bicarbonates of cal-
cium and magnesiun decompeose in stesm beilers and hob-water facili-
ties to form scale and release corresive carbon dioxide gas. In
combination with caleium and magnesium, cause carbonate hardness.

Sulfate in water containing cazlcium forms hard scale in steam
boilers, In large amounts, sulfate in combination with other icns
gives bitter taste to water. Some calcium sulfate is considered
heneficial in the brewing process. U.5. Public Health Service
(1962) drinking-water standards recommend that the sulfate content
should not exceed 250 ppm.

In large amounts in combination with sodium, pives salty taste to
drinking water. In large quantities, increases the corrosiveness
of water. .8, Public Health Service (1962) drinking-water stan-
dards recommend that the chloride content should not exceed 250 ppm.

Fluoride in drinking water reduces the incidence of tooth decay
when the water is consumed during the period of enamel calcifica-
tien. However, 1t may cause mottling of the teeth, depending on
the concentration of flucride, the age of the child, amount of
drinking water consumed, and susceptibilicy of the individual.
(Maier, F. J., 1950.)

Concentration much greater than the local average may suggest pol-
lutien, U.5, Fublic Health Service (1962) drinking-water standards
suggest a limit of 45 ppm., Waters of high nitrate centent have
been reported to be the cause of methemogloblnemia (an often fatal
disease in infants) and therefores should not be used in infant
feeding, Nitrate has been shown to be helpful in reducing inter-
crystalline cracking of bholler steel., It encourages growth of
algae and other organisms which produce undersirable tastes and
adors.

U.5, Public Health Service (1962} drinking-water standards
recammend that waters containing more than 300 ppm dissolved solids
not be used if other less mineralized supplies are available.
Waters containing more than 1000 ppm dissolved solids are unsuita-
ble [or many purposes.

Consumes soap belore a lather will form. Deposits socap curd on
bathtubs., Hard water lorms scale in bollers, water heaters, and
pipes. Hardness equivalent to the bicarbonate and carbonate is
called carbonate hardness. Any hardness in excess of this is
called noncarbonate hardness. Waters of hardness as much as 60
ppm are considered soft; &1 to 120 ppm, moderately hard; LZ1 to
180 ppm, hard; more than 180 ppm, very hard.

Indicates degree of minsralization. Specific conductance is a meas-
sure of Lhe capacity of the water to conduct an eleectric current.
Varies with concentration and degree of ionization of the consti-
tuents.

A pH of 7.0 indicates neutrality of a sclution., Values higher than
7.0 denote increasing alkalinity; wvalues lower than 7.0 indicate
increasing acidity. pH is a measure of the activity of the hydro-
gen ions. Corrosiveness of water gensrally incresses with decreas-
ing pH. However, excessively alkaline waters may also attack
metals,




Maximum
Constituents .
concentration (ppm)

Sulfate 250
Chloride 250
Nitrate 45
Fluoride a/ .9
Dissolved solids 500

a/ Based on temperature records for Austin.

In the Colorado River basin the concentrations of these constituents are
generally lower than the maximum concentrations recommended by the U.S. Public
Health Service. The exception is the area between Ira and Ballinger in the
upper Colorado River basin, where concentrations frequently exceed these recom-
mended limits.

Industrial Use

The industrial use of water in the Colorado River basin is primarily as
cooling water for steam generators and for the generation of hydroelectric
power, but additional industrial development in the basin is expected and sur-
face water will probably be used to meet the demands. The quality requirements
vary greatly for almost every industrial application, as indicated by the water-
quality tolerances given in Table 3. One requirement of most industries is that
concentrations of various constituents of the water remain relatively constant.
When concentrations of undesirable substances in water vary, constant monitoring
is required, and thus operating expenses are increased.

Hardness is one of the more important properties of water that affects its
utility for industrial purposes. Excessive hardness is objectionable because
it contributes to the formation of scale in steam boilers, pipes, water heaters,
and various other equipment where water is heated, evaporated, or treated with
alkaline materials. The accumulation of scale increases costs for fuel, labor,
repairs and replacement, and lowers the quality of many wet-processed products.
However, some calcium hardness may be desirable because calcium carbonate some-
times forms protective coatings on pipes and other equipment and reduces
corrosion.

The corrosive property of water receives considerable attention in indus-
trial water supplies. A high concentration of dissclved solids in a water may
be closely associated with the corrosive property of the water, especially if
chloride is present in appreciable quantities. Water that contains a large
concentration of magnesium chloride may be highly corrosive because the hydroly-
sis of this salt yields hydrochloric acid.

The surface water of the Colorado River basin is hard and often suffi-
ciently mineralized to require treatment for many industrial uses. However, it
usually is satisfactory as cooling water.
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Irrigation

The extent to which chemical quality limits the suitability of a water for
irrigation depends on such factors as: the nature, composition, and drainage of
the soil and subsoil; the amounts of water used and the methods of applying it;
the kind of crops grown; and the climate of the region. Because these factors
are highly variable, every method of classifying waters for irrigation is some-
what arbitrary.

The most important characteristics in determining the quality of irrigation
water, according to the U.S. Salinity Laboratory Staff (1954, p. 69), are:
(1) total concentration of soluble salts, (2) relative proportion of sodium to
other cations, (3) concentration of boron or other elements that may be toxic,
and (4) the excess of equivalents of bicarbonate over equivalents of calcium
plus magnesium.

High concentrations of dissolved salts in irrigation water may cause a
buildup of salts in the soil solution, and may make the soil saline. The
increased salinity of the soil may drastically reduce crop yields by decreasing
the ability of the plants to take up water and essential plant nutrients from
the soil solution. The tendency of irrigation water to cause a high buildup of
salts in the soil is called the salinity hazard of the water. The specific
conductance of the water is used as an index of the salinity hazard.

High concentrations of sodium relative to the concentrations of calcium
and magnesium in irrigation water can adversely affect soil structure. Cations
in the soil solution become fixed on the surface of the soil particles; calcium
and magnesium tend to flocculate the particles, whereas sodium tends to defloc-
culate them. This adverse effect on soil structure caused by high sodium con-
centrations in an irrigation water is called the sodium hazard of the water.

An index used for predicting the sodium hazard is the sodium-adsorption ratio
(SAR), which is defined by the equation:

+
SAR = Na ,

Ca++ +-Mg++
2

where the concentrations are expressed in equivalents per million.

The U.S. Salinity Laboratory Staff has prepared a classification for irri-
gation waters in terms of salinity and sodium hazards. Empirical equations
were used in developing a diagram, reproduced in modified form as Figure 9,
which uses SAR and specific conductance in classifying irrigation waters. This
classification, although embodying both research and field observations, should
be used only for general guidance because many additional factors (such as
availability of water for leaching, ratio of applied water to precipitation,
and crops grown) also affect the suitability of water for irrigation. With
respect to salinity and sodium hazards, waters are divided into four classes—-
low, medium, high, and very high. The classification range encompasses those
waters which can be used for irrigation of most crops on most soils as well as
those waters which are usually unsuitable for irrigation.

Representative data from analyses of water from Twin Buttes Reservoir and
the percentage of time that the specific conductance exceeded the indicated
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value for the Colorado River near San Saba and at Wharton are shown in Figure 9.
The data show that the sodium hazard for water of the Colorado River basin is
low and that the salinity hazard generally is medium.

In the lower Colorado River basin, great quantities of surface water are

used for irrigation of rice and grain sorghums. Surface water of the lower
basin is excellent for irrigation of these crops.

Geographic Variations in Water Quality

Variations of dissolved solids, hardness, and chloride in the streams in
the Colorado River basin are shown in Figures 11, 12, and 13. These values
are based on the discharge-weighted average concentrations, as calculated from
chemical-quality data. The discharge-weighted average represents approximately
the chemical character of the water if all the water passing a point in the
stream were impounded in a reservoir, and mixed, with no adjustments for evapo-
ration, rainfall, or chemical changes that might occur during storage. For
many of the streams, chemical-quality data are limited, especially data on the
chemical quality of flood flows. All the streams will at times have concen-
trations exceeding those shown, but the averages shown on the maps are indica-
tive of the type of water that would be stored in a reservoir.

Dissolved Solids

The concentration of dissolved solids in surface water of the Colorado
River basin is shown on Figure 11. Water of Lake J. B. Thomas in the upper part
of the basin contains slightly more than 250 ppm dissolved solids. Below Lake
J. B. Thomas is an area of saline inflow that badly degrades the water of much
of the upper basin. Part of the inflow is definitely the result of oil-field
operations. Most of the remainder of the basin yields surface water averaging
less than 250 ppm in dissolved-solids content, but the effect of the saline
inflow keeps the average concentration in the main stem above 250 ppm through-
out its length (Figure 11). Higher concentrations are found in Beals Creek and
Concho River subbasins because of oil-field operations.

The discharge-weighted average concentrations of dissolved solids of the
Colorado River near San Saba and at Wharton for the period 1948-65 were 295 and
255 ppm, respectively. The analyses showing annual maximum and minimum
dissolved-solids concentrations and the weighted averages for the stations are
shown in Table 5.

Time-weighted averages are usually higher than discharge-weighted averages.
The duration curves (Figure 7) for concentration of dissolved solids for the
Colorado River near San Saba and at Wharton show that 400 ppm dissolved solids
has been equaled or exceeded 50 percent of the time at San Saba and that 280
ppm was equaled or exceeded 50 percent of the time at Wharton.

Hardness
Surface water of the Colorado River basin generally is moderately hard

(61 to 120 ppm) to very hard (over 180 ppm). Water in Lake J. B. Thomas is
moderately hard. From Lake J. B. Thomas to the mouth of Pecan Bayou, the
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Colorado River and its major tributaries contain very hard water (Figure 12),
Pecan Bayou and most of the downstream tributaries contribute water that is
hard (121 to 180 ppm), and the Colorado River contains hard water from the
mouth of Pecan Bayou to the coast.

Chloride

The concentration of chloride in surface waters of the Colorado River basin
ranges from less than 50 ppm to over 500 ppm (Figure 13). Water of Lake J. B.
Thomas contains less than 50 ppm chloride. Below Lake J. B. Thomas, where oil-
field brine and some natural saline flow is reaching the streams, chloride con-
centrations of several thousand ppm are common. Most of the remainder of the
basin yields surface water averaging less than 50 ppm chloride, but the effects
of the saline inflow in the upper basin keeps the average concentration in the
main stem above 50 ppm all the way to Austin. Higher concentrations are found
in the South Concho River and in the upstream portion of Pecan Bayou probably
because of oil-field operations.

Other Constituents

Other constituents of importance in the evaluation of the quality of a
water include silica, sodium, bicarbonate, sulfate, fluoride, and nitrate.

Most of the streams in the Colorado River basin contain less than 15 ppm
silica, and the annual weighted-average concentration of the Colorado River has
usually been less than 10 ppm,

Sodium concentrations are generally less than 50 ppm in most of the streams.
In those waters having high chloride concentrations, sodium occurs in quantities
approximately equivalent to the chloride. It is therefore present in highest
concentrations in the Colorado River in the Ira-Colorado City area. The annual
weighted-average concentration of the Colorado River at Austin and Wharton is
usually less than 50 ppm.

Bicarbonate is the principal anion in water draining rocks of Cretaceous
age. The water of the Concho, San Saba, Llano, and Pedernales Rivers has
bicarbonate as the principal anion; concentrations generally range between 200
and 300 ppm. 1In the lower part of the basin, water draining the younger forma-
tions contains much smaller concentrations. The weighted-average concentrations
of bicarbonate for the 18-year period 1948-65 for the daily sampling stations on
the Colorado River near San Saba and at Wharton are 156 ppm and 164 ppm, respec-
tively.

Sulfate concentrations are generally less than 50 ppm in most of the
streams in the basin, although higher concentrations are found in the polluted
streams. Although concentrations of over 3,000 ppm are not uncommon, the
weighted-average concentration for the Colorado River at Colorado City has
ranged from 42 to 456 ppm. The weighted-average concentration for the Colorado
River has ranged from 16 to 70 ppm near San Saba and 18 to 45 ppm at Wharton.
Fluoride concentrations seldom exceed 1.0 ppm and generally range from 0.2 to
0.4 ppm. Nitrate concentrations are generally less than 3.0 ppm in most of
the streams in the basin.
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Water Quality in Reservoirs

The principal reservoirs in the Colorado River basin were sampled during
the reconnaissance and the chemical analyses are given in Table 6, Analyses
are also available for some of the small reservoirs used for public supply
(Sundstrom and others, 1949).

Lake J. B. Thomas.--Lake J. B. Thomas, in the upper Colorado River basin,
contains water of good quality. Ten analyses during the period 1953-65 show
that the water usually contains about 250 ppm dissolved solids, about 25 ppm
chloride, and about 60 ppm sulfate,

Lake Colorado City and Champion Creek Reservoir.--Owned and operated by the
Texas Electric Service Company, these reservoirs provide cooling water for a
steam-electric plant and the municipal supply for Colorado City. The chemical
quality of the water in the two reservoirs is similar, about 300 ppm dissolved
solids and about 40 ppm chloride,

Robert Lee Reservoir.--Construction of the dam that will form Robert Lee
Reservoir began late in 1966. The reservoir site is on the Colorado River
downstream from an area of saline inflow in Mitchell and Scurry Counties. The
Colorado River Municipal Water District is building the reservoir, and plans to
catch the highly mineralized low flow of the river upstream from the reservoir
for use in waterflooding projects in several oil fields in the area. This salt-
water alleviation program will greatly improve the quality of the water stored
in the reservoir, but the chloride content of the stored water probably will,
at times, exceed the limits recommended by the U.S. Public Health Service.

Oak Creek Reservoir.--The quality of the water in Oak Creek Reservoir,
though still good, has deteriorated slightly since 1953. An analysis in 1953
showed 1.5 ppm chloride and 127 ppm dissolved solids. The most recent analysis
in 1965 showed 29 ppm chloride and 239 ppm dissolved solids.

Twin Buttes Reservoir.--Twin Buttes Reservoir was completed in 1962 but
because of drought conditions had not impounded much water during this study.
For the period that analyses are available (September 1964 to August 1965) the
dissolved-solids content of the water has ranged from about 400 to 700 ppm.

The quality of the water in Twin Buttes Reservoir is probably adversely affected
by oil-field operations in the South Concho River and Spring Creek drainage
areas, but the concentrations measured during this study are higher than can be
expected when the reservoir is filled.

Lake Nasworthy.--Lake Nasworthy is just downstream from Twin Buttes Reser-
voir and most of its inflow is water released or pumped from Twin Buttes.
Therefore, the water in Lake Nasworthy is similar in chemical quality to that
stored in Twin Buttes Reservoir. Two analyses in 1965 showed 451 and 500 ppm
dissolved solids.

San Angelo Reservoir.--San Angelo Reservoir, on the North Concho River,
impounds water of very good quality; dissolved-solids content has usually been
less than 200 ppm.

Coleman Reservoir.--Coleman Reservoir was not impounding water during this
study but the probable quality can be inferred from chemical analyses of Jim
Ned Creek (site 71, Table 6). Dissolved-solids content of Jim Ned Creek near
Coleman has ranged from 130 to 433 ppm and averaged about 200 ppm.
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Hords Creek Reservoir.--Hords Creek Reservoir contains water of excellent
quality, averaging about 15 ppm chloride and 150 ppm dissolved solids.

Brownwood Reservoir.--The water in Brownwood Reservoir is always of good
quality as shown by analyses of samples from the Brown County Water Improvement
District No. 1 Canal (site 78, Table 6). The dissolved-solids concentration of
water drawn from the lake has ranged from 166 to 241 ppm.

Brady Creek Reservoir.--Brady Creek Reservoir was built to provide a
municipal water supply for the city of Bradv. The water is of excellent
quality, usually containing less than 200 ppm dissolved solids.

Lake Buchanan, Inks Lake, Lake Lyndon B. Johnson, Marble Falls Lake, Lake
Travis, and Lake Austin.--As a result of the successive impoundment, the quality
of the water in these reservoirs is very similar. The Texas State Department of
Health has sampled the outflow from Lake Buchanan and Lake Travis since 1957,
and the Geological Survey has sampled the outflow from Lake Austin on a daily
basis since October 1947. The analyses show that the water is always of good
quality. Calcium and bicarbonate are the predominant ions, and dissolved-solids
content is usually between 250 and 350 ppm.

Decker Lake.,--Construction of Decker Lake began in 1966 and no water was
impounded during this study. The reservoir, when completed, will store water
pumped from the Colorado River to be used for cooling at the city of Austin's
Decker Creek steam-generating plant. The water will be diverted from the river
downstream from the Austin sewage outfall. The dissolved-solids content of the
water should range from 250 to 350 ppm, but the organic quality of the water
may at times be poor.

Lake Bastrop.--Lake Bastrop is a Colorado River off-channel reservoir that
stores cooling water for a Lower Colorado River Authority steam-generating
plant. Chemical analyses are not available, but the water is similar to that
of the Colorado River passing Austin, which usually contains from 250 to 350
ppm dissolved solids.

Eagle Lake.--Eagle Lake is a Ceolorado River off-channel reservoir owned by
the Lakeside Irrigation Company. During flood flows, water is pumped from the
Colorado River and stored until needed for irrigation. An analysis in 1959
showed the water to be of good quality; the dissolved-solids concentration was

176 ppm.

Water Quality at Potential Reservoir Sites

One of the purposes of the reconnaissance was to appraise the quality of
the water which will be available for storage at potential reservoir sites,
Many sites studied by various Federal, State, and local agencies are indicated

on Figure 4.

Stacy.--A reservoir on the Colorado River at the Stacy site would impound
water from the Colorado and Concho Rivers. The water of the Colorado River
impounded at the Stacy site would contain slightly more than 500 ppm dissolved
solids.




Upper Pecan Bayou.--A reservoir at the Upper Pecan Bayou site would impound
water of good quality; the water would be hard and contain less than 250 ppm
dissolved solids.

Brownwood Reservoir (Enlargement).--The enlargement of Brownwood Reservoir
should not cause any change in the quality of the water stored. The water
should still be hard and contain less than 250 ppm dissolved solids.

of

San Saba.--The quality of the water at the San Saba site can be determined
from the chemical quality data for the San Saba River at San Saba. The water
that would be stored will be very hard but contain less than 250 ppm dissolved
solids.

Mason.--The quality of the water that could be impounded at the Mason site
on the Llano River can be inferred from analyses of the Llano River at Junction
and Llano. The water available for storage is calcium bicarbonate in type and
is hard; the dissolved-sclids concentration is usually less than 250 ppm.

Pedernales.--According to periodic chemical-quality data for the Pedernales
River near Johmson City, water impounded at the Pedernales site would be hard
and contain about 250 ppm dissolved solids.

Columbus Bend.--Water available at this site would be very similar in
quality to the water sampled at the daily quality station at Wharton where the
weighted-average dissolved-solids concentration has ranged from 198 to 328 ppm.

Matagorda.--Water available at the Matagorda site would also be very simi-
lar to the water sampled at the daily quality station at Wharton.

Problems Needing Additional Investigation

This reconnaissance of the chemical quality of the Colorado River basin
has shown that the natural runoff of the basin is generally of good chemical
quality.

However, saline inflow principally from oil-field operations makes the
water in the upper part of the basin unfit for most uses and increases the salt
load in the main stem throughout its length. Continuing study will be necessary
to evaluate the salt-water alleviation program that is planned for the area
above the Robert Lee Reservoir site. Small areas in the Concho River and Pecan
Bayou subbasins are slightly polluted with salt water produced with oil or gas.

A potential water-quality hazard exists in the portion of the Colorado
River basin that is usually considered noncontributing. In the drainage area
of Beals Creek just upstream from Big Spring, natural and oil-field brines are
impounded in a depression called Natural Dam Salt Lake (site 19, Table 6). The
impounded water may contain more than a hundred thousand ppm of dissolved
solids, and the lake bed is covered by a thick layer of deposited salts. Levees
have been built as a precaution against overflow. If the lake should overflow
the small amount of brine in storage would not cause serious pollution in down-
stream reservoirs, but many tons of the deposited salt in the lake would be

~dissolved and carried downstream, thereby greatly increasing the possibility of
serious water—-quality damage.
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Organic quality is generally good throughout the basin; however, some
concern is being expressed regarding bacterial contamination of the Highland
Lakes by septic-tank effluent in areas of housing developments, and by waste
discharges from pleasure boats.

Continued municipal and industrial growth in the basin will cause an
increase in the waste-disposal burdens of the stream system. Meanwhile, the
impoundment of water in upstream reservoirs will cause a reduction of stream-
flow now utilized for the assimilation of municipal wastes. Consequently,
continued municipal and industrial growth will require that wastes be consist-
ently treated to the maximum extent if gross pollution of streams is to be
avoided in the future.

Impoundment of water will likewise result in some changes of water quality.
Beneficial effects will include: the reduction in turbidity, silica, color,
and coliform bacteria; the evening-out of sharp variations in chemical quality;
the entrapment of sediment; and a reduction in temperature. On the other hand,
detrimental effects of impoundment will include: an increase in the growth of
algae; the reduction of dissolved oxygen; and an increase of dissolved solids
as a result of evaporation. The continued extensive development of the water
resources of the Colorado River basin will necessitate detailed study of the
changes in water quality.
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Quality-of-water records for the Colorado River basin are published in the
following U.S. Geological Survey Water—-Supply Papers and Texas Water Develop-
ment Board Reports (including Bulletins formerly published by the Texas Water
Commission and Texas Board of Water Engineers):

U.S5.G.S. U.S5.G.S.
pace” Hacer-supply Report No. || yoas' vater-Supply Report .
1940-45 - *1938-45 1955 1402 %1955
1946 1050 *1946 1956 1452 Bull. 5905
1947 1102 *1947 1957 1522 Bull. 5915
1948 1133 %1948 1958 1573 Bull. 6104
1949 1163 %1949 1959 1644 Bull. 6205
1950 1188 %1950 1960 1744 Bull. 6215
1951 1199 *1951 1961. 1884 Bull. 6304
1952 1252 . %1952 1962 1944 Bull. 6501
1953 1292 *1953 1963 1951 Rept. 7
1954 1352 %1954

* "Chemical Composition of Texas Surface Waters' was designated only by
water year from 1938 through 1955.
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The following U.S. Geological Survey Water—-Supply Papers contain results of
stream measurements in the Colorado River basin, 1898-1960:

Water-Supply Water—Supply Water-Supply
Year Paper No. Year Paper No. Year Paper No.
1898 28 1919 508 1940 898
1899 37 1920 508 1941 928
1900 50 1921 528 1942 958
1901 75 1922 548 1943 978
1902 84 1923 568 1944 1008
1903 99 1924 588 1945 1038
1904 132 1925 608 1946 1058
1905 174 1926 628 1947 1088
1906 210 1927 648 1948 1118
1907 248 1928 668 1949 1148
1908 248 1929 688 1950 1178
1909 268 1930 703 1951 1212
1910 288 1931 718 1952 1242
1911 308 1932 733 1953 1282
1912 328 1933 748 1954 1342
1913 358 1934 763 1955 1392
1914 388 1935 788 1956 1442
1915 408 1936 808 1957 1512
1916 438 1937 828 1958 1562
1917 458 1938 858 1959 1632
1918 478 1939 878 1960 1712
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Table 4.--Index of surface-water records in the Colerado River hbasin--Continued

7 -

Refl . Drainoge | Calendar _Years
ence Straom and Location ikl 1901-10 1911-20 1921-30 1931-40 1941-50 1951-60 1961— 70
* : T T T
21 | Beals Creeck at Big Spring 515 __ | oy
22 | Coahoma Draw Tributary near Big Spring | I | 1 ]
| | |
23 | Beals Creck near Westbrook 1 | | | hdebr b deas]
24 | Colorado River near Hilver 3820 | | _ | | | _
T 1 I I S T SRS RN AN AT ST
25 | Colorado River at Robert Lee 4170 m | | [ | | mm VAT A
I T T
26 | Mounlain Creek Reservoir at Robert Lec [ i ey o |
| | ! |
I | ]
27 | Colorado River near Bronte | |
|
28 | Oak Creek Reservoir near Blackwell 222 | 1 Y M A
I | | =
29 | Oak Creock near Blackwell | _ | | F
3
30 | Celorado Hiwver at Rallinger 5240 1 %Zw lﬁ
s | C»X‘Cp.»x_vﬂszxuﬁk&;wk&wgkw&x
31 | Lake Winters ncar Winters (AN
]
32 | Elm Creek at Ballinger 471 Foped RaE .mC&.(AvQyé’}A\”.ﬂ
| | 11 -
33 | Dry Creek near Christowval i |

34 | Anson Springs near Christoval | . | | Rt

35 | South Concho Irrigstion Co.'s canal at Christowval

36 | South Concho River at Christowval 344 { x“,x. OFoPPT ooﬁx.voco.u&
| [N Y
| | | i i
Middle rer 2 g . 1 | | | | | b AR A
37 i e Concho River above Tankersley 1381 | | | I | | R
| | | | 3
48 | Middle Conchoe River near Tankersley 1128 | Il i1 | ] | i vo.vQC\ et Pt S B O
| | | I
] ] | | | e
39 | Spring Creck Springs near Mertzon RS
|
T Sy i A
I L

40 | Spring Creek above Tankersley 396 __ 7
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Table H.-=Bummary of chemical analyses at daily stations on streams in the Colerade River hasin--Continued

] 1 Dizsalved solids Hardness | i Specitic
M M P as CuCo So- |
! dﬁa“ | Cal- ag- So- o Bicar- Sul- Chla- Fluo- Mi- Bao- ) | Per die | conduet-
Date of collection ; = rjm cium | T divm s hanate fate vide ride trate ren Parts Tons Cal- | eent | dsorp- ance
charge (B | i Fe) (Cay | m N sium b " X N - or Tens , Non. | so- 4 {micrs-
fefs) ! | (€)1 ymgy | (Na) (Ky | HEOD | oSG0 ey (Fy ) mod (B por r per FUT | arbone | diwm | 0" | mhes at
| | ! mil- aere- — | vatio
¢ N day . ate 25 C)
| | lion faot sium | |
@.  COLORADD RIVER AT COLORADD CTTY-=Continued
..... - o T —— ! ~ .
| 1 i { |
2o 3.1 281 G, 340 118 1,250 (1o, 800 - -= 19,400 | 26,8 120 : 2 850 1 2 7an #3 5P 2&E . 00N 7.
1L aa0 13 11 Ha 122 43 123 0.5 Bl 380 L0220 1,680 | 131 a1 B 2.4 T4 7.
16.5 a.1 51 1.120 126 Je8 | 1,780 - - 3,450 L - | 572 464 - 15 5,670 7.
Wa Lot G4 |
T Maw | |
o5 7.0 | BEO | 30T T.450 | 24 104 2,130 (11,800 - - 22,300 | 31.0 - 2860 2,870 H# -= 31,1048
|
1983--| 182 L1 I ap a7 108 120 57 144 2| s.0 444 50 - 0 42 | 63 4.0 805
average- @1 8.1 | ldo 48 1,230 Loy 348 | 1,960 - - | 5,790 5.15 - 547 | A58 21 20,4 6, 600
v 1965 f i | | | |
2.4 020 | 412 10,600 | 3l 97 2700 (17,400 - l -— | 32,100 (4406 - 3,990 3,010 #3 -— |48 300 [
12 a0 4.4 41 143 4L 44 - - 270 237 - 143 26 38 | 1.5 481 7.
a.a 29 22 479 148 Lad Tas - -— 1,580 2,015 | - 310 180 83 | .6 2000 7.0
. L I i l
12,  MORGAN CREEK NEAR COLORADOD CITY
1347 ! I I I | ]
1247~ 25,0 - 252 113 Thz 249 1.080 | 1,00 Loz 0,820 | 4. 54 - 1 nan 8O0 G0 5,020
Minimum, | | [ I
Sepi. 1lel3emn HELD - 26 5.4 26 9y | 38 13 5. 171 L .23 - 47 G| ao 276
Wedghtod average- 31.2 - M 6.8 36 104 : 47 40 e 2358 .32 - 116 130 41 J8T7
| |
13 265 | 1ol 1,410 116 1,170 | 2,000 3.3 5, | 1,080 Ahks 74 g, 100
Lo . 14 -3 1.4 3 2 3.0 5.2 ! 386 1 T 100
ted averago- - 29 4.9 26 103 33 20 OB i 92 5 a8 ans H
B B A [ - IS
23. BEALS UREEK NEAR WESTBROOK
S T S e — .
20, 27- 1.34 5.7 203 | 488 Z 080 118 2,030 ;3,520 -— I 5,440 [11.8 30.5 | 2,640 2,540 G3 Ls 12 400
Mirimum, |
12, 1959 164 10 5.9 an 96 22 37 1.5 180 .24 TRLT 54 & 43 1.5 Naks
Weiphted av 15.9 5.8 153 117 ! 138 | 233 2.0 BRD W02 29,2 paeit] 143 a8 4.3 1,130
|
Water yvear 1960 1
Max ", |
0-21, l980- 5.02 G.8 3,520 231 3,810 | 6,030 1.3 - L4, g00 (2005 202 5,010 4,820 [i18] 22 20,200
| 1
4, 1958--- 1.0 1 25 | G.1 14 L6 I 16 - 15 221 795 95 - - - 258
Weirhled average— 33.7 a.6 44 26 125 118 117 193 2.1 .80 BN 217 122 a6 3.7 42
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Table §.--Bummary of chemical analveses at daily stations on &treams in the Colorado River basin--Continued

T | | | Dissolved solids Haédr(t;;s | S Specific
Mean s . Cal | Mag- | g, Pes | Biear. | Sul | Chle- | Flo- | Ni. | Bo- b Por | diggn | conduct
. T ilica ron - ne- . tas- - Ay R | . cenl _ ance TH
Date of collection charge | 1510 | (Fe) clum | dn:(rn sium | Denate If:tc ride ride .u_at-.-: ron Parts Tnfln Toms .[I_n[- Nen. wor | adt?::‘p Gdera. | F
fefs) (G0 | (mgy | (Mad ) gy | HEOD | i8S (€D | (F) L NDg | (B) | eer per per S bone | diue | 00| uhos at
| mil- acre- day magmne- e | ratio 25 C)
| | lion Tout ¥ sium * |
24.  COLOBADO RIVER ¥EAR SILVER--Continued
|
(AT [E-3 591 207 4,800 B2 1, 76006 310 -= - 12, 800) 17.5 2.1 2,330 | 2,260 72 35
115 4 45 11 40 154 453 T0 - - 214 LAl Lo 143 40 39 1.8
35.7 13 B4 20 345 126 1849 534 -— - 1,270 1.73| 122 304 200 7L E.6
L9360
. ]
. 15-25 1980 L11 4.3 1 472|165 3,300 o9 1,740(5, 240 -= == 11, 100 15.2 3.300 2,110 2 020 7T 0 31 LG, 200 | 7.3
um, Aug. Z0-| 333 | 14 10 24 158 25 a2 -= 1.2 | 253 S34| 224 | 176 21 3 - A4 [T .0
thited average- so.E o1z 71 2o 268 122 147 415 -= - 1 .mm! L a6 137 | 254 ] 69 | 7.2 1700 | o
| | |
© year 1961 | | |
| | | ]
L0E 4.5 6593|268 4,510 a9 Z,360]7, 180 | 0.5 2.5 15,000 20.6 LBl 2,840 2,790 TE o8 122,200 6.4
n, |
Cor, L7=18 1860- | 118 9.6 a7 6.2 25 GH 42 32 | -- 3.H an4 .28 #a.0 118 a8 az 1.0 Z4R TR
Weighted average-| 158 10 | all o1z 166 124 857 245 | - 2.7 643 SB9 2E0 176 75 67 5.4 1,180 ) —-
Water vear 1963 |
T MaxLmum, | 1
Apr. 28, 1962-- L0 5.0 138 1,581007, 080 -— - 13,800 18.9 3470 2,180 | 2 080 - —-— Zo,a00 |71
Minimum, Scpt. 3 5.6 Lirh a3 15 - 2.0 228 231 15,140 105 | 19 43 1.6 | 392 | 7.2
Welghted average- 9.0 115 75 152 - == e it - 152 Bl — 3.1 HET | T3
er year 1963 : |
Maximu I : |
Apr. 3.3 6.2 103 L, 550]3, 580 -— - 5,080 11.0 Tl.8 Z.o0f0 |1 890 G4 21 IR Ei TH I ]
Minimun, | |
Sept.4-10,12-13 a.3 12 a6 5.9 26 a3 6| 38 -4 2.4 203 L28 5.10 114 RE] an 1.1 354 | 7.8
Weighted average- 32.3 12 113 38 489 | __ 125 275 785 - - 1,730 2,42 -1 439 ke ds} - 8.8 | 2,980 7.4
| |
Water yvear 19c4 |
mum, |
- i-1w, 1964 .7 3.6 | 378|138 2,230 66 1__160!3:510 - - 7,550 | 10.3 ——| 1,519 | 1.480| 78 - |11,600 6.6
m, | | ]
L, 1863-- 16.0 7.1 34 G.6 24 107 27| 3z 4 2.0 186 | .25 - 112 24 32 1.0 329 (7.4
Weiphled average- an.4 5.8 TEo18 Z62 126 137i AiE - G.8 973 1.32 - 255 151 33 .8 1,890 | 7.1
Wat © 18G5 ! | |
TMaximum, | i
Apr. 8-10, 1965 14.6 | 1.8 A66 1T 2,290 ki 1.430|3, 760 - 2,180 | 11.1 == 1,830 | 1.81n 73 -— (12,000 [T7.1
Minimum, i
Nov. 18, 1964-- | 224 - on 5.5 24 L] 30 28 - 290 .27 120 11 32 1.0 264 | 7.5
Weighted average- | 125 | 9.0 gL 13 140 LT 857 209 - 595 .81 205 34 32 1 3.8 1,060 | 7.4
- ! S . L - L
25. COLORADO RIVER AT ROBERT LEER
Water year 1948 | | | | | ! |
Waxtmum, | | | I i |
Feb., 21-25 15948 | 4. 68 7.6 | 218 a7 B30 129 G258 G980 Conz ‘ 2.73n 3.52 a3 TTH G73 4 4,210 —_—
Minimum, ! i i
July B-l0-——on 11,510 21 [T 30 111 12, 34 | ozem | 228 .31 [7.150 100 9| 48 L -
Weighted average | 304 14 | 44| 9.8 104 119 g0 138 | 2.8 | 475 .63 - 150 53 60 796 | —-




"L | ge8 PUa PP | L8 90& -- g9 | for e 9ET 6L 9% 1 a8 vl 19 _o.m _ 86T | —23udase pajydtay
g | lag L1 8¢ | bE 191 == " | zog 0°a 8¢ 9% §5T 5F LrL 2g A CBE | ~m===gg-8g -ady
i funoroTy
S L oEe'y £°6 08 | Egd 0F6 -- €R'E | 0ER'E | €z 081 1] 1EY 2ET 509 g9 | ¢ag & 6TV | ==gogT ‘iz -ady
wmwy X e
COET desd aajuy
0L | 66 8z S| <El §22 == (7N 5FG 678 141 BTT 1T LOT Lt | B g 1°08 |-afdw1ase pajyfiay
975 | L6F £°1 ¥E | 2o 651 - ag” 98 og z9 6% FIL 9§ | v | 69 LV | -—--0g-p1 adag
) funmruy
69 | oog'e ST | £L | 099 OF L - L | ontate ot 065°1| a6g 01T ZTE 0g | cgr £ g a1 | -baer ‘o1 -idag
| fumwrsey
i ! POGT TEAL d3)my
a2t logn’g 6°G -- | ©8Z | ERE UgE |[Lo°T | opEiT | Cog tEi CEE 181 0oE 08 | G0l | 16 LUBE | -afwiaaw pajydtay
L GFE 9 A NS S X ZFE | 08" PR ae LU - 501 £T 2T gL | 8 B9 | ~F1 cEny unuruty
Pro ooootor ZE a2 0¥F T, 0S¢ 1 06 & B e 00s's | - 008 £ OFT'T GET 0a6' 1 LET| GEE | oe 08T | --E9RT ‘o-@ 4EN
| ‘umwrxey
| £O6T Juad aaiEy
R A e = | L P61 - LN L15 6% FST 96 avl ot g1 | ¥g loar | LLT | -afeasaw paiydiay
-= | 799 g2 £ | ve Zel 080 8| 85 ¥ag 8 | 86 EES FET | GL 1| ¥ al 00| -==--pg-g -1dag
| | umETuTR
9o | 0559 TT| 08 | 06 T| O0F'T GE LS | 00E'F e T 08871 | nontl FET FLG FET| cep gL 5°€ 2961 "1g-T  Aun
| W xE
| H i ZO6T JEaL aajuy
I .
HEONITIVE IV HHALIH OAVHOTOD - 0g
I T T
i I Vh C-h 99 | P8 ave &81 | T2'T | ®EH | oe 068 gt | 6T £ZZ 8T | 68 | LT | 8L |-9Feraaw palndToy
9 Ll lg 9% | sg E2T DEE | OF " P62 €y EL) T 0T GF g9 8L | LT ake'l ~F=c AunpuwnuTUTy
FrLpO0L'8 99 | 00C L oes'T 1e1 EC L | UFS'S 0°g veg'e | ooe'T 9L 0gF'1 91T | FEF | 1'g 01 -lear 01-1 cady
*MIELMIE X BT
| | 1567 JEBal JTajey
-- | ooe't 29 | 8 qL1 LFE | &L £HE | BT HET o1 Eles H cET ET | 0g 21 L5T |-oFudase pajudtay
6 L | FEE Ze | wE 101 EIT | 18" a08 BRI e LE 1] £z g2 153 eT Q0E | =====—-——— 2&-81
. F-f cAny unwiuoTy
gL | 0FE'g LL | ®O9 2EL R gotc | oTs'e ce 0oL T | BOg HET (A 62 | E6T | CE | §°88 |--0cET ‘R-g Aoy
] y E_—E—.‘ XEN
] 0G6ET Juad aajely
- | aLs 85 | 88 FEL 6T | 19" oel Le 1£1 cg coT1 96 01 | g¥ 91 0FZ |-2fuiaar pajuitay
£UB | LG £g | 1g ETT 0sL'E o 981 2 LT o 001 91 470 FE 12 L9FY | ---6FET '8 aunp
funwTuTy
== | ote'e 8L | ger PEC 6LF | &0'F | 0RO E ] 09F°T | ELE 9F T CE6 o | 89T 08 [ -1+ SBVELT0T-L CAON
H WNWTXE
{ — GEG1 auad aajmy
I -
PANUTINOD =TT LUTA0U LY YIATY OUVHOTOD ~G&
‘ - s Aep 10§ uot] T
Q.52 ol - e 23w -
! E d ! 1 . 1) (AW (242}
= ”M..... uer ...M.n:. :.”_“:u g w.._“uh asd aod ta) Lo (EY (2} tos 'ooH winrs (=N) wns (¥3) (a1) o) adreya UODA[[0 Jo AR
nd .oM..:..a ' -daospu Jums N Lo oy, e g wos | spen | apm apis 1wy swueq | wrgp ot wns woap | wa p ¥
pnpuoa | P uag N " | IN | comiz | -ey) S| e |y o8 | aepy | WD e—
aypasdg s ssaupepy spijos poajossiq

PaOUTIUGl-—UTSEq d8a T OpBIoTo)

Y} Ul SWRAILS U0 SUoT}EIS ATTUR 1@ sasi{wum [EOTwayd Jo Advmung--yg

S1UR],

- 57



- HLF N LE (&1 9% T cF¥ 8L * ORE ®E - oo zE TFL GE 6 |oF ol gac —afvgaaw paluiTan
&4 |0FE - a1 | & 0ot 0859 |BL | LET [ = N | 16 81T ad a'v es [a DOELY ~—9E fug wnwruog
gL |oE0TE - L9 P61 B0 OLELI0STT JOEET 0'g - 297 i} BET I G8a TE | 6R FT HEG TCGT ‘0T-6 £1ar
| | SUMWTXE
| i TCRT JEa4L JLaley
- 4] - ¥ 0¥ Q81 TEc (8% 421 ¥ - g8 15 oLt £ F1 |Gk il age —angasn papydiay
L4 | SFe - oty ell Gaa ‘1| G608 e - | HE e BET an i3] FE 1 71 L9T'E | ---1& ‘ci'fE-1g
1 Prr-idag fwnututy
e | OGR'T |- LG &68 0ECT(eF L |00 T g7 | - Sk 8T | T QLT 6T o8 LT GLE | == “=e0gBl '8
| fo-gcHEny o s ep
| 0o LEak asjey
-- gy -- e | og 1ci vee |Le” 0LE gre |- st 1 LT B e |ew 21 GOE ‘T | -efiwasar pajuiian
c18 - Ve ci 81T 0096 98- GHT Y - 2% a1 9l LT L5 #E 11 OR8N ----6F61  DETLE
| | ‘pr-Tgady fwnwraTy
gL UEETL - FAY ana LBE | £08 [0E°T oot 82 - Cee 18 491 ¥E e [80T 5T LT | -TmEREL CLT ‘T
| I A:P.Plam_m..ﬁb_ﬁxr {
i | GFRT Jmad aalu
- mhmm | == LE ag HAL 824 | FFC Fas 6'E - e £F 191 Ll 1T | 6% - aes —af B P T2k
I 11 | —— e 8 FANY LIV I S 9LT [An - ST L1 a9aT er [} SE 1T FLF 1| HPEL 11T dag
fummETuTy
- nLstE - BkE] £8E g5 0CET|80°F 0La’ T [ S HEG e G891 noE £F | BET - A LFELTBI-ST "0
1 [ W X R
| | | | BPGT amak daley
~ - 1 b~ -
VAVS NYVE HYEIN UIATY OOVHOTOD 16
7 T [ -
FrLo| aiv ¥ al jas vEa OHL W.mm, 198 #'E a° [ A ST 9o 7T iz |FE al GFE —afmiaas pajyuIETay
L% | 24t i 1 ¥ EEl - L FE GALT 1= - o1 Tt a4LT 11 1T | OF 08 7 mmlgw
TOH | bHG [ 71 K rea - aF " 84 (o} " 0E 0 qee 1% aa | 1L 21 TET SFRET ET-T tAuN
PENETX R
COET AEEA A2y
& B - &) Org - a6 gt 0tE [ ST SFE [l 0 | Lg 01 08T | —aHEIsAE palHTay
FAsTA 1 g S oEl OGT | 0&° aF 1 HUE LE 9 L |ooFL 0k | o 6k 0¥ ot 8% =---fg-0g ‘idag
| | | S UL
gL | aeg £ 62 | £T 78 € ne s raL [ £ B 2N 088 ot v | Th al | 0% —vail ‘o sAny
fwnwrHel
| FORT AESAL TapEy
oL | FeE -- et 1354 0UEF | HOC [HE g1 | g 0z a1 9LE o1 8z | Ly | T | L'Es —afteaoan patudtan
4L | LEE ¥ 51 | 2 FaL 0 6a A FoaE g1 - L i 26T £1 s1 | IF _ 1| 88t -EOET ‘a1-8 AUl
funmyuTy
9L | 9gC ] 3 81 28E L*ag | EFTD L BlE 8T | g0 0z a1 EZE ¥l | te|E9 BT | €799 ZO6L IRt o
._ i | | —
| | | CURL AuaA Ta18y
S SN SN N E— S— | S — -
VEAVS HVS LV HIATH VEVE NVE  "G6F
_ - . -
(3 .8z _ _ ayu .E.«.__n ] ALep 1 g uell 1 _
1% sorur o WP | -uogawes rautum aad e L ) (Bw) | 32
ot i . sou ol @ | rowr | i4) () rost | voom | M (eN} W ey | . (=32}
I T By Uy e suo], sy sang wox | oyess ot o ore - wns wingp wngs |0 (od) | Congl | eBaeys wonss[Ea g0 9eq
H anun i quaz | 1 Pt Bt ¥ °q -%E) i -au : uod] eIy -s1p ’
anpuas o:v xmg *cong e | | -eu -ongg | ey -ing -aworg og ag e | 1R wwaty
agaady s BEAUPAR]] _ FPHOE paaosEl] _ __ | |
PONUTING}-—UTSEY IJATY CPRIcTO] Ayl OT SWEJILS U0 SUQTIBIS L[TFp 18 sasi[eus [E31Ways Jo Jrewung---g @108l

- 58



- 9Eg oI LE BF oLL FO5 E e 0z -= Tl or SFT ot al B - 1 260 —aferaae palgdtay
VL | osD 11 e | B2 el 000y | 1g° LEE g1 | -- 3 0z egT 88 [ A -- £1 Zgc'n |To-Tg ATnp Wnuiuty
LrL | osE'T S°E BF GLT FiE LFE It 818 g - 8 91 LOT BF L L3 43 - R ara ----GCET 'IE-0E
‘cE-Tg Amp wnuoTxw
BCRT AEIA I0118
- g0s £°T TE 183 L @it 0EET| T8 vOE o'F - LS BE 0a1 0¥ el 6% - 66 £05'T | —a¥niaan paludten
LL | FEE a° | §2 T - 08g " 01| =1 a-g - al 1T oLt ¥l a9F 6HE - [iR] 0LS'SE| ~=--LEGT '9&-FE
| ) '§T-pT 190 ‘wnaTuTH .
"8 |oa8’1 oia | 0gE ooT's | EFCT 0201 B E - ook 06T Hel SFE LE oot - H'L OOR'T | ==--8GHT '§ fEm
i 1 . ' ETE TR
HGRT IESAL I3TTEY
== EET ¥ L1t ser'r ! 8g” FOE FE - 6 6T SET £ £°g ®E - ot Fop'p | —afwgase pajgdton
9'L | Leg El ot oFF'a | 08" BET oe | -- 91 @ 071 £l le-e o | == 11 08081 ==---1g-0g £1nr
| | TomETuT
G'L|ovR'L | GLE | 8EF PLT 05°1 00T T [ - a9 T98 16T Qag 1 w01 a1 T 26 L56T 'S-1 c1dag
t I VlemRpodny unwixwy
¥ i LGET IEaL I21Ey
- GT¥ Izt | owe B1 LET FOg FES TFE 98 - £F 18 SFT 4 lad - ot aLl | —efimaaar pajydtay
#'L | BHE gt T o1 FLL oré £E" AL [ - 71 11 LET ET BE - Tt aF0'E | TSCET ST TR0
funmTuTy
e | ot |8 |1 | =mEm 0RE (99 Lte | oag't og | - ose qH1 DRT SEF 68 | B8 -- o1 191 ----9CBl ‘REFE
| 1y cHEny funuixeg 1
go@al Jdead Iatey
. (=)
- 198 L8 9a a1 aET GEE [iT ¥ie [ == 0E a1 4 Ta G5 £F - o1 099°1T | —28egasn paiydTay Ly
9L | FLT o ¥1 1 BL orote T 20T 9 - §°9 (I ¥a Rt} ae 94 - #'8 0E0EE | Ee6T T oE-pE rdag
m I . fumETuT 1
6L | 090'E | cru LC 08g FoE wEe a9 06T 1 [ - 2EF £Ea BET rag oF ROT - = | HE1 “FERT CEFCn R0
fumu T X B
COET LEAL a22Ey
- 18¥ 8°T oF ik EVI 089 8g- HLD [ - s (-4 _ 15T £F 0-g ia3 - ¥ Q06 —2HRIIAE paLATaY
BL | LTE g La 71 211 ogL'e | e 0ET 2 F - cg L1 |oLBT 0z a'e BE == a1 POE L | LSET BTS00
| H H “umuTuTR
gR | ogt’ R 1€ | o9 1LE HUE ELN £ED g | -- | goz L8 BCE 2 |¥e == a1 081 | FSET TE-LE C4EN
| | . tunwpwe
| FoiT IEal Ja1®
|
- aFr (U 88 BE 081 aLE e 99& _ ¥re - 183 e 191 [ 1 aF - £l rage -aFeraae palydtay
ULl 0LE 9 Ta #1 ¥l uss'e | ag; SBT i 0% - a1 va Gal ol g Bi e a1 0667 L | =======—-= LT-5T
| ‘ez-gg Ay
1 ) TWNWTUTH
28| 010'a 99 va | 02e REE 086°E | 0g T [ 00T T | og | - oL LT LEl SLE BT | L6 == 81 0FE°T | -TESET 6T ATnr
| ( - unugxey
I { EERT AEad Jajuy
== | 11E L Loeg ot a1l gz | car PRI | og |- 61 a1 621 al ¥ra 98 - o1 rea —afuaasn pajydien
S'L | 50T [ 0T o 28 0Eg aT| L1 LET S*E a0 (g8 & v a0l T°E HE FTOO , ET 0LE'gE[ ==--gT-T1 ‘adag
| SWOMTUTH
8| 028’1 15 | 991 PEE 06T'4| 0071 | GEL o1 | £ZE ZET SFT LET LT |98 -- 61 0F9'E |---gech1 ‘g aung
‘umurrxey
| TOHET IERal Ia1my
PANUTIUO)=-FHYS NVS UVIN HIATY OQUAVHOIOD 16
wnE jooy o]
ST I P B S B I R - - .
uoy ; wngs s0d wa | (@ | cow | @ | a3 | vos | voom | X (o) W () (=32}
~0ABITy -o8 -uop wunj, wens wnts (=4) o) afivys
Hd e -daoepe . S suon) s3auy uoa ajeay ap1L apua B3 Tt ey wnp e wnia wosp wapg p UonIA[od Jo e[
aenpuos | TP oaog U °f | N | emid | oD | g | awng | oy °5 | amy | T B
oyledg HALPINH TPHOT pRajesTiq |
Panuliuol--uiseq JI3ATY OpRIolo]) 247 U7 SWEAILS Uo SUolieis ATIEp 3® sasifuUue [EoTwoys Jo LlBWUng---'g  @TgRL
+ v v



¥
. . T o
1L | 28F _ B e 68 L81 FE- 258 BT £ ¥ LZ AT LD SE ¥ iad e (0 jTTT ca6l TIE-1
Anpionuruty
08 |8E9 81 GE | 0% 96T 6b 0 | 188 g0 | 80 [:1:] aF BLT E 1% P 13 PeeT ‘TE-T CPed
_ i cgaT JEad asjuy
L - -
HILSNY Ly NILZ0Y #4¢1  "L01
0y |oes 001 as | I Z6T - or- 168 e | - ¥G vE PET £E Z1 Lo ] gZ1°7 |-afwiase pajudtapy
L | vEE ER a9z | o1 agl - o8- PRI g | - LE #1 5e1 0z g9 9g i) LR CEopEUEpWNNTUTH
LoLjuEe'e a-g FAs) HEE ZET - 251 091'1 [ - ors 00T L1 L9E 88 121 [ 0L8° T |-go6T ‘gz 'idag
copl Iuad aalmy
TrL | ELAT R - TE L1 - Qg L8E (o2 -- . 5¥ 18 FLL <14 GG cg 98 i) —aFRIoAE paluHTay
HUL | afd LoEr 6 @ 9e1 098’ 6 08" 6T og - e a-L 15T G R 5% #9 onirE | --gEcrdagiunuuTg
#OLO|0BE A - - a1a SoE - 0L T 0SE' T 01 - 0ss | 05T FLL GEE 44 901 [E)1 BCE $O96T° FE-CE CHEnY
fEnmT YR
FOE] JAEAL I01RY
oL | wLa ool - | 1z 90g -- 7g " PEL R ot 24 5o GO ¥I 60 86 9FF —afedasy paiudTay
FrLo|BLe 9 15 Ot zol 0881 1e-° G5T o 2 15 £T ZI1 |B'E | A ¥e i 1T Con'y | s-sssmooToTEaaT
‘a1-G 190
FUaETUT
679 | 088 - == ¥ aLe o' e 98- T 09g’ 1 ar - 06T BHE 21a TLE £ £FT 06 G6a -—--gael 'L Amn
I } | © RT3
1 caRT JEal aajEy
G4 |55 0ra - LL cig - OFF 8 - FIT oL HAT 2L 6T cg a1 806 —aimisan DAYETAN
P |goc 0t o |z val 0EL' 60T g | - oF ag £T1T 57 A an £1 | sog's |196T ‘B1-01°1920
! . WNWTUTK
Z'L | 0ET'F S8 [ HOL avR 0g0 T aE'E 0FF'E [ - 0001 oo 2ot Fas o8 elg 11 a8t BOGT LE-FE =unrl
S WNWT X ER
ZOGRT -TE=L a21iy
- ez a°1 g | o8g 86T 0En’T | 6P 158 A 2] ab 04T g a1 £o 01 | £L0'T |-afwiaan pajyltay
£°L | 6L [ & [ BE1 [e10) Ta- 94T B - i (iR} L¥T 24 06 LE i noLe | -T098T LT 100
FUINEITUTH
g:r | 0TE' T c ¥ Lso | wet 68 ocg'y 1T°1 | e18 28| a0 09E ETR 2ol 08T 52 fL £1 | vga‘z |--1861 ‘o ‘idag
WU XY
i TaRT JEakl astEy
|
- | vEg £°1 gg | Bb 8.1 0L0°'T | £F° atE gv | - €9 ey 8o1 op A og g1 | pez'l | -afuisaw peiudtan
LoL | LEE L8 £2 £ 141 R A BEL B a - a1 01 201 [ 0% 0L Al 00L'9E | "6E61 T§°F C120
. . fumTaT
8L |0IE°E ¥H 64 Tl 8EE 912 L1 00e" 1 5T - oes L9T L1 voE ce qL 8T VOE ~OBGT PT-ET "0y
funwTXey
09T IEaL IajTy
| I I | i
PERUTINCH--YHYS NVE HVEN HIATH OOVHOTOO ‘TE
) . g 1003 uenf I -
_M.uswmmh R T .E.,:”su rauuu .““H sy i | 0 (2w (vg
wod won ! & ‘wng 10d xod (@ | vow | (@) (o) | rosr | coom | (A (wn0) W ey . 92}
e | e | | N | suoL g | e wn | | T C4) | vos) | s | opaanen o mug
Hd - ~dsospw | o %3 suo], awg aymay apus apu ayegy 2yruog o P au wnga o] g woip yoaly
-jonpuoo :Hm_u -10g S -of SN | emd | oD -ng -awarg g -og Bupg | T weapy
2yadg EERUPITH SpIos pasjossi]
PANUTILO)--ULSE] J8ATH OPRIGTIOD 8171 U7 SWEalls U0 SUoriels A[Tep 1@ sasiieusw [EdTwaia jo fIvuwng---g  ajge]

- 60



- 1EF 1 0g /1 FEL L98 £E" £¥2 0T £ ¥ 2z L91 1€ al oF - 9 8 BE0 T |omdkw>d pAEIUSTAN
2°8 |88¥ o001 g a1 GFT 0sL' T ae” GET [FR b oF 12 29T [:¥4 T aF - oL cog'z |TE-1 >ﬁ:w.ﬁﬁsucu2
6 L | FFF o1 88 oz L8l LoE 9€° zag a1 £ (A o8 081 og | ot oF 10 ¥rh LRE =GCET T TE=1CuRp
| funwrxey
m GoET JAuRad Jatey
i
- 20¥% 8- o 21 291 G0 ae” SET 61 £ 8a Ll oel ae @l oF - el Cr6 -aFeraae palyaTay
28 |68E 6" La ¥ | art 081'1 0Ee" Fee 08 ¥ Lg a1 FLT 58 0T % == at 56 [ | -1E-L Msﬁ.E:EmcﬁE
OB | LLF g* ST 9g via 8CE Le- aLe Gk == HE (414 144 L1 LT 2 - el LBY —FoeT TE-TCWED
| T X
] FCBT JAuad daiEg
== FHE L 1z I 281 0gg TE" SEE g g’ LT LT FOL 61 1T £F - 11 126 -aderasw pajudtap
G°L | BLE 9 &4 21 ool wB0"1 6 ¥ig ae |er an L1 191 a1 S == or EBHT  [EGET TTE-T ATnp
| fumuTuTl
'8 | IE2F B cE & 981 BGT PE- 0gg 0°g £ cE 0E BLT GE ET | 5% - at raa ECET TLEC1 100
i funutx ey
ECRT Auad Jaley
- aas §°1 5E 214 HG 1 HES 0% £6E o T £° 8] 4154 08T ¥ ¥L 0% - 11 FEL =aduIaa® pajydtay
G | OLE £°T £E 8T 95T | LES a9Ee" 29g BT B L¥ La RO 9e £T % - £T 06 ZCBT ‘oE-T1-1dag
funwruty
4°8 | LTS 12 9% el 18T FET 9% OFE ST 2" 0L BE LT 65 aT TE - 1T e TCET '0E-T Ao
Ty X EN
i | ZCR dTas I81EN
== mhmv - 45 SE L9T v gE° aBE 0T £ 1 SE LooT9t W LE LT | BE - 1t 960’ T | -afraaan paindtay
LoL |29t == ¥a e 89T FO¥E TE 0aa 2'T a° oF (i1 |oFeT | 411 al F - A T - T A 0861 1270 T100
_w “ | | ) emuruTy
08 | BES - - oF 99T 158 %" B6E 8- £ L9 i34 ¥el | :id a1 53 20" a1 | a08 tgetog~1 rideg
| 'InWyXEN
i ToBL dual Ialuy
- Pav - ot LE 08t 126 LE" 0LE 71 z° % 0e 29T ve ¥1 1% | -- It £92'1 |—28ewrasw pajyudtay
9L | 8BS - [ 1€ L4891 OT1'T FE- ez g1 [ 14 og 981 af 71 bad == a1 £F9'T | ------- TE-T ARN
fumupuT
LTL | OB -- 1€ | 63 L9T T2 6E" REZ o't | 12 e 6o 1 ¥E 1| BF == | 51| %18 --0561 ‘8¢ 484
-1 .can,__:...::.nxcﬁ
| N5aT frad Jaley
; 1 A
- L8F - £E £a 281 HEH LET | FLE T - 0g o8 LT | g ¥l (A - SU6 FIZ L |-2deiaae pajudtay
- L¥F - og oe 65T L¥O gg° | §cE 0t - L¥ BE BET | 18 ST BE == 6°6 GE6 ---—-9F8T '1E-9
=1 r100 WAWTUTH
- 518 - LE og QLT a9Fc BE 282 0"t - 234 e G6LT 0% a1 ¥ == [ Z0L ====GF6ET CTE-L
SPT-LouErC wnwrxey
BFET -1E84 JalEy
-- | 9gg - zz | 98 SLT oLo't %" 00g 2" - Le 44 vLl BE 6T 0¥ -- 6181 | -edmIaaw pajyldtay
- ocE - BE £E G8T BIE CE” ¥oa [ - SF L8 6F 1 La ¥I GE - ot £6T°T |8p6T 0e-T -3dag
| fEnWTUTH
¥ 8 | E6F - 45 Ft4 FLT BE6 ¥Eo0 [ B0 L8] 0g EE 981 9E 12 GE 200 g 9ET'T MPVmﬁ “1e-1 100
1 'ONWTXER
w BFGET 1E84L I831EM
NILSNV IV UIATY OOIVHOTOD %10
W Joog uot]
«m.uimmnN: Rl et .=Mu”qu -udTn ..M“W eaw i 2
! uory i % g 100 s (@) | tow | () () | vos | roomw | G| ey | BRD ey (432)
R ~daospw o “ueN B} oL ) L, uod LIt apla ap1 . ap ns mny i (2d) t'ors) adreys TONII[|03 JO TR
Hd souw P Juaa L d a7 i P! 2wy Teuog . 1p o wnr uoap | wms p 1323103 §
genpuoa | TP | say . e of GIN | emid | oD s SR | og 0§ [ I L] awal
agroudg srauprey TPIOT PAA[OII
PENUTIUC--UTSE JI3ATYH CPBIOTO] 29U} UT SHESIIS U0 SUOTIE}S AJIEP 1® SasA(PUR TEOTWSHD Jo hkmEE:mll.m aTqel

- 61



2°L | E09 T == a5 ¥oz FobE ar BEE BT £ gL 4l a8l -—= 1 af 12 L¥ 1t gop'T | -efegaaw pajudten
9L | 1949 't 4 82 508 GEE £%° ELE z°1 ¥ LS GE 202 LE 0& 6 ol £8E g2a6T '1E-T "1°0
TWOMTUTH
9 L | HE® 9°1 oE | L% o0 0LEST | L¥° BFE z° £ LE 43 SLT zg EE |FF 11| gov‘1 | es6T’oe-T -idas
___ ‘unwxep
COGT dwad Jajey
ErL 918 [ -— | oy 981 - |oF E6E 91 |E LS £E LLT -- e | 61 |EF 11| PIR 1 | -adRI3aw pajuitay
& L | FEF 1 413 0E aLl 060°2 | 98° 292 G e 15 it GLT ¥E 8T G 11 CEE'E | -T96T '0u-1A0N
SWNWTUT
oL | OFS a1 [ HE FET 9eT 5F° OEE BT z° | ¥s LE E£6T LE BT i 6 SLT 96T 'TE-T IEK
CWAE XN
Zo96L Iead TajEM
- FLF G Fe e BH1 ammmﬁ HE " aLg LT e ¥ 9% £61 Lg 21 9% ot NomJN -aferaat paiusTog
2 L | EL¥ 8" 28 1€ gyl onLT 1 | ee” BEE 0T £ TF bt 061 cT a1 554 276 0FF T | “T961 ‘TE-T 4N
‘EnETUTR
arL | LIS c* aT ¥a 8ET [AS 0% LGS B-g [ ce ¥a 0ee 6T 61 Ta 1t SLB “T86T 'TE-T WE[
. lwnuWpEey
ToRT fuad JalEy
- Bl 6" LE 98 BET oveE'g | BE” are 91 g ¥ cE 0a1 LE ¥l 434 (138 arg -afeiaar paiydTop
4L | OFE [N =14 L1 L 0Et OLE'¥ | L3 5157 [0 £ LLE 61 98T 28 E] (44 [ LPESE | BGET T1£-8 T390
] 1 fWOWTUTH
9L | 9B¥% T HE ok 181 GEB BE- 98T " £ ag | BE 28T EE a1 a9 L] T12'1 | vee1'og-T -idag
i S wnur 7
JBG1 AE34 I21EM
== HET g Eg va 1 68T 00T T | PEC 6¥2 £°T a FE va LLT £% et £F 6 Hmm”~ —aBniaar polydtam
678 | LBE g9 0z LT FaL 188 oE" T2& 08 i 9% 6T BLT 61 £T FF 0t LL¥' T | -8GAT T1E-TC 00
TUNWTUTE
6L | 0% - - 98 SLT ope's | 8E° LBE - - HE == 8T - - == - eV ‘e | ---6CET 'g A0y
S WNUT X ER
GCRT -ABaL I2luy
- GoEg 9 ng (411 £9T 0vS'2 | 62" ate 8°E £ L ke 6T 29T B ] o 26 gog'p | -efudoam paludTaN
gL | 0EE Lt £8 al aET 0SE L | 8d” 261 0% [ oa LT 9¥ L BT oL 0% aé B9 '9 | ~206T ‘0£-T AON
. FWOMTUT
S8 | BHE L o 1& Hel oog'e | 28" BEE FF £ BE 518 Fo1 0z 66 9% 650°F | BGGT ‘HE-T "994
] funwrR g
ROGL Tuak aajey
- GFE 6" HE al FET ooa'e | LE° 108 9 a T 0E LT LET £2 'L "2E 6 00g'F | —aduiaae paludTan
L4 FOE G- Bl at Fal 0EF'E | €8 TaT [ c 6T £T 11 BT ¥ G6E 11 668°'% | —mmm—-—- ==-L86T
‘1e-T_Ainp
WAWTUTH
1°8 | EEF 01 G2 ¥E a1 0Fn R | GE- 658 L 8- 6E 6& HO1 e &6 (314 ¥I ngg gl —AG6T ‘£-g Aunr
{ fUnUTXEN
1Bl Iead JTaley
- | e1v "1 1€ 91 aFT 1831 ae” ¥EE 11 £ 0F [ BCGT ik G 6 A 278 lwmﬁkavm pajuitay
1°8 | £dkF 6° Le 08 0gt LBG - SED 2°1 ¥ 9 oo 65T 898 1T aF [ ~geel top-1ady
fomuTuTl
BL| €8F [ EE 81 G¥ L OT5'T | vE'O G¥E L0 ] ar Ef FAY EE ot v L GoeT “Aﬂlﬂ "120
| WOMT X B
L A goil Iead Ialey
penUTIuod-——NILENY IV dIAIE OOVIOTOD P11
I Wi o003 o] !
CT. AN I B DG I e B I __ - . ]
el IR Il el BTV B I wa | @ |cow | @ | o | vom | reom | P ey W =) |y | e | o
Hd saum shospu | Bie] sunj] naEg uoi agesy ape api ajug ayruog em e p E“__w. s 4 ._.no_m~ adawyz uonaA|E jo 23Ed
- - : o3 ST =
<anpuos ..M..wv -sag I | -og SN | emid | -ey) g g g o5 SEwpy | 1D ! nﬂ.m___e
agadg sisupIel] #pi[os paafos | e |
i
DAnNUTINOL-—UTSEY I8A1y ORBICTCD 91 UT SWeEaI}s U0 SUONTIELS ATTIEP 1E saSilEUR [EaTWSYD JO Arrwung---g

arqeL

- 62



0¥ 68| 12 £F1 ogt'T|Ee” LET (1084 9E LE %1 11| 68 FOR'T [-2frIsaw pajydtoy
g9-L |0FE [ 4 L8 Dmm“w il PRI ST 0z al FOT T'F B 0E0 ZI|8E-FE dad ‘unutuTy
gL |FES £g va 8LT DO T[ &R Z1E e 15 445 HET F1| 8% G6TF' 1| 6PBT ‘12-T ady
.E:E-xum
BFET IESL IaEy
0gS ze | og FET 0F0 1| 2% org S5 5E 181 gL ¥E 9%g ' T |-2Fudane pajydtay
coE EE S1 2al 0L0"E| 6E” ST Ve ¥ 1E1 gL [ £98° g |=-==--Tg-9g AuK
CWRWTUTY
z09 cp| Bz 861 0go'1|zs- 98E ] 0F 208 61| 8% 9.6  |8F6T ‘OT-T -ady
funmwyx ey
QFET dead gajmy
rev 8| PE 981 ope'g|8s” 08E ‘g g€ 1€ 981 et | og CA0° g |-edvaaan paiydtay
Tea ST g a91r owz'E£|v8” BLT T 21 a1 FIT G4 FE 6L |T8-LE oy ‘ummTuTR
are EE HE 128 0GEB| 9F " LEE 4 6% of a1 BT | £9 LT9°E |-LPET'OT-T "aag
~ funwxeg
LFeT TEal Talmy
LEF oz 2OT oce gl ane L9E of Le FLT £T| 9% cgpety |-adwraaw paiydtay
a8z 0ot 0El orate|ea” GH1 ng 21 BIT brio| ooe O0E8'TT{-9F6T ‘g-§ 4L1nr
| . CHIOMTAT
FLEF 18| LE 261 0ZE E| 67 ace £F LE FLT 6T 87 6BE°E |CPET 0OE-TE -aoy
i PR Ry
GFET IESL Ia1Ty
£T1F 6L ©E 141 AR gezE ze | ig 97T 21| LF ogLip|-a8vaaan pajyitay
it L PE FET OvT 2| va 08T ¥l 44 Tat - LE 004 #1 ==---FE-GT ‘UL
fEnWIuT
Z0s Gl ol Hia 08L 8| PF- rag GE FE ¥ia ar| 19 GL1°E 1mvaHOH|H S IER
‘E_.—EAXN—.._.
| CFET TEaAL Jaluy
Oaf wmi ag | BLT oun’g| 8- GLE ¥ 4 GLT ST| ¥ Gb9 ' 2| -afeasaw pajudiay
age 0z L& | oog1 019°8| L2° (14 BE £g 6% 1 1| 0% 028" F|--—--01-T -3dag
| fUNUTUTH
[ERS 8z | ae COE 0SE°T| 1P 0 aog ic og 1841 LT ¥% OEF'T|¥F6T 08-T8 -ady
fwnwrxeg
i | FFET TEaL Jalus
TIATY OUVHOTIOD EBT
T T
'L | ETS [V O -4 Gf L1 qEC ERE £4 4 081 LT| LF H'6 mhwWH —23udaaw pajyitay
STL I GLF o1 | BEZ va aLl GE* HCE £% La 181 FL| 9F% LL 91F 1| =596T 16-2 ~3ny
TROMTUTE
8 vxmm 7L ae ol ota % [:73 ot 961 zg| HF [} gLt “PO6ETTE-T 3120
i funuixeR
i W GOFT JU24 I31ey
9°L | EE9 9T - @5 L0g 8% ee 8 9% B8 2| ¥ BEL ~aHRIEAT palyETaN
STL | 0T 51 FE| ES 96T [t T HEE a8 cF FLI aa| 2F 890 ‘T|-F96T'IE~1 L1nr
fwnuTuTy
6L | 589 £ og 28 £5g |19 [ M=R] GRE SL FA: 4§ 34 vZ| 29 6 EF -E4dr T1g-T-2ag
I | 1 ~ CUMuT e
i 1 FOET JIBaL I9lup
— i |
UTIVOI--"NILBNY IV YIAIY OOVHOIOO
En—mﬂ joo] -n-v:
(.82 = aufwur mnu e -
v sorpm WP | weqawd | = zad aad (12) ros) | toom (W) | (agy (=32)
~caaru) -o% -uapy - suo ], . . urnty aauys uo1y3a)jes jo @
asum quas 12 L aRg apu Uy | sjwueq on | WP ap 12a(10 jo ajeg
-janpuoa 13 [ -y -ng -awsrg Suy | T ..am.E
2ymadg | ssaupavy FPIIoR paajosig]
PANUTIUOI--UTSEQ IIATY OPBIOTO] UT SWeadls uo suoTlels A[1ep 18 sas{{eue TE2TWays Jo Limuung--‘p ST49EL

- 63



wt

1£E 28 =1 248 AR g 3 /1 8T | ¢ F "9 (13 11| tee'c |--afeaoaw poiydton
68T LL £ 99 SR 01 & It LL 2°a ‘T ¥a 0T} 098 FE| LSBT 6E-LE 'idag
funuTuTH
FEC 9& al (5174 GE8 c Ly ag GET 6% 71 LS BR 6LE -a¢g1 ‘Cg-T coad
fwnw ey
LORT auad Jaimy
CER 62 BT 151 [69 z'l (41 £g €91 | 'S i3 i3 9°8 | [¥0'T |--2Fevrsar pajustan
vle va 8T PIT FAA ¥z Fo 1% L1 [eha' 3 o8 9g [} gre'l | AT cOd i unuTu Ty
Loc LE [ GET BGE o T 9z 21a B F 11 0g o T9% -GCRT CTE-T CuEf
- N e
GERT LEAL 2238y
TE¥F LE 21 A BEL 671 GE £a GaT 8°F i1 b ET| 96T T |--afwisaw paruitay
BG4 ¥ 01 FOT 00F 1 S F 0g BT a1t LE 679 e a1 | o¥s’a |-el-g cgagtumutuTy
GBS "o oT 261 T0E =L L¥ 51 £8T 87 ¥l ¥ 98 0ag —5S6T CTE-T CAEN
GoRET SESL AS1EN
a0y 28 BT HE1 GE ¥e 1L 0 F 11 cr 4T | D88 --afwiase pajuITIH
oL ot ¥T o1t [ e 81T @ g 0n's a1 LL| 0S0°2 |-"E96T -1 caoN
EmETUTR
aegt e 9z &g AN 0°1 i TE a1g 2 91 49 0a 0GeE -PoeT ‘8E-T Ca8d
U R
FOET Imas daEy
ECE £a L 08T agL [ Sa g ¥l HUE 1T 8 82E i1 ‘T | --admaeaw paiydtay
152 BT 6T [N z08 "TE It 6T mnt 2 [ 18 FR “OE-T CAONTURWTUTH
LG 0E ra Tia are [t 7o e HET [ER 2 o5 0°6 “ESAT CTET1 R0
S UL R B
R EECE R
LT PE b4 ST L85 6% oe 291 Lz T 4 T1| FaL -—adugasy pPILUATap
0sa v H LE GLE & TI 51 POT ET 3 [1! BGT 2 |=————==——=== 2o el
‘oR-gE Sup
frniT L
BEG £F 0 GLT FOF [ ¥a au 91a 04 LT o 1| £&8F “1E61 T0R-TT CAcN
Zogl auwad Tajmy
ETS zE HE aLt ciL g1 Tc TE 181 BE 1 9% 11| 268 —-OHEISAT PAlIURTEY
tEE La 4 LET GEL 978 LT 82 0eT a1 L'a 0% LT BIRCT |------ o) SR 8
coL 9 a9 TLl oLy G bg LE H8T V¥ 91 £F CT| 192
16T TEak 1o1eh
0% LE ¥i aF1 0ge’ 1 9'g o HE B¥ L e ot ar €1 --edpagan palATay
BLT 43 HI L0 LOL aa BT 1a BOT i a-a i B Leg’ T (-7~ 08 ‘ar-01
‘9ol cuEpuURUTUTY
128 HE 149 HEL 468 8°1 0g ag 108 SE 1 cg 076 “05sT T 1E-T CIER
tunuy R
noeT JIuad Tajuy
TIUOD--NOLUVIIM L¥ UTIATH OOVHOTOD CEET
e
(0 .52 o | ewm | AP
e royw wmp | -uogaws | aad . . g () (2w} (22}
~ouoTum) -oi -uop ..H=_u suo] MOH—.MU AUHU..H ﬁOsm_ Aowu.: wae mne (=} (o) afiwya uSER[|es o Mwg
e Jusn =3 1 Pt ayey s T an | =R g up t
ampuoa a9 g - N il “1°g i1 T Y L [P
sypadg stoupIey EPIOF PAAOTIIO
PEMUTIUC)==UTSE] I8ATH OPEIOTO] 203 Ul SWeSd3s Uo slorijels A7Tep 12 sasdfeue [E2TWaya jo TRUWNg=='g S[He]

- 64



1°L| LEF £z £E a1 | —— £E E¥E 6T |-- cE 4 59T ¥E 11| &% 6°8 | 8LE'g |--93vioar paiydiap
0-g| 088 a1 ¥ ZET - ze- 29T ge |- 01 12 BET 11 L'F 1% ¥8 0Lg 11| -——--- 12=%1 "924
funuTuTR
6°L| £SO 62 Le ¥Ez | —— Ly [:3 3 0'g |-~ zL ¥ $0% 4 L1 | g9 0°L | 098'F |----g9BT ‘BT AN
funwrxey
G9eT JEaL Jo3Ey
F-L| ¥BS €1 - oF EDE - Q" BEE T ¥ L9 44 £61 £F 6T 15 01| ST& ——afduJaae pajydtay
8°L| ¥OF G° LE (8 Ly - 0g” 444 0T |E" oe 62 95T 98 06 ke 29 QB8 Tmmme==gI=T CAER
‘umuu TR
6°L| L899 Lt cE 89 (434 == PE BEE cg )5 26 1% 0og 234 £2 cg ET| BF%8 ==¥961 namﬂﬁ Aeg
WOWTXER
FORT JdEaf Ialey
£°L| E95 2°1 == 651 BET 698 LA EEE 02 |e a9 SF 28T - oF LT a8 Z1| LE6 ~-adviaaw pajydtap
T°L| G9E L ¥ ay FEL 095 ‘g BE" 808 5= BZ 44 B80T 61 0-L ¥ 01| 018°% |nNION.Juh.EzﬁH54E
0L cwo 81 9E i1+ 60& L18 6% 09g 2 £ 68 SF E8T ES 18 6% 21| 1¥8 ——£86T '1£-T-3ny
. WNOIXEN
EORT JBai Jaley
FrL TS 11 == 1€ LBI %" 208 6T | E° 6% 4 06T 9E a1 &% ET| 91L'1 |--28®iaa® pajydtap
1 L] 8L L 9g 81 ant ozo'g gz- 091 BT |E" [+ a1 801 LT La 0E 21
2L | 909 a1 62 9% FEo oo oc- H9E 2T | ud:} 0s a1g a¥ 81 [43:] ¥l
-- |z L 22 2z 8%T | 058t | og- €22 g |- 5e 9g Pol 61 ot | €% ET| 068'g |--aFeraae pajultay
gL 918 £ at 1 88 08 6 L1 82T €T |- 0-g LT L] 6 E | oe Z°E 0g $1 | 029" LE [~~096T ‘€-1 "AON
‘UNWTUTH
L*L | £95 6° £2 ¥ 2EE ogg'l 9F " LEE gg e FE [} £5a cE FI oL #1| 0og0'g |196T ‘1E-9T -wer
‘unwrxeR
T96T AE2L Jaley
- LEE 6 9 2z BFL 0SB'E 1e- IEE 6°T | == FE S8 EGT ¥e 11 ¥ 21 | 9L¢'F |--odviaaw mw»nuﬂmx
¥4 06T ¢ 12 @ 8L ogg'g1| 91" FIT €T |EDQ 08 08 E6 ¥6 0e 98 [ anH”vv BZ-9g ATnr wnaTull
S'L | TEF 01 98 og BET 006 HE” BLE T -- 9% 62 E6T 18 LT Ly ET | 66171 (0861 ‘og-1-3deg
‘Wnmixe
096T
-- | e6e a° 0z 14 2eT | o8F'T | 1€ €8 §°8 |-- LE LE 65T | §°€ -2 1T | &% 11 | 2L8° |-—@8wxaaw pajydtap
B L | F0E ¥ LI 9 a8 o1e'eg a8t BIT a1 |- 11 8L E6 9z 6L [0 4 88 11| 0g8‘8 |~6G6T 'GE-PE A®R
"EMWTUTR
08 | g85 8 o0z (49 0T1E FIL %" ane e |-~ LE =1 a81e E°E 52 a1 /e ¥ GLE ==BSET ‘TE-T°Daq
‘unmixel
BSET AEaL JIa1Ey
- PCE ' LT (44 L¥T 06%'E 6g" 1ig P |- 28 [i44 EGT L'E ¥i ¥ S¥ TT | 821'9 |--oderaae pajultay
6L | BET £° gl g of 066 T1| 91" BIT g |- 88 T ¥6 9 B'G 0°E i1 ¥°8 089’ LE |[-LE6T '61-91 320
fwnuTuTy
1'% | 6EF G 0 Ll og [4:0% obL's SED 6528 og |-~ LE La 98T 6°E LT 1t cg [ 8 1Z6°¢ FES6T "ZE-T 934
funwixeR
oI Iead Jajey
PANUTIVOS--NOLHVHM LV ¥IAIY OOVHOTOD “EET
e 1003 oy
(o .52 e : £up
orye: ~sulwi v =
yesoqm | OO | wop | uoqres | L | ed d wd | @ | cow | @ | (@) voom | OO | (ey) | BW) | (e . (+32)
~ozoqu) . | mey ; suol uoa 9 g | TR | g | () | COB) | eRanp ogpe(ies jo sjuq
HY | somw | MO | i ) wop, | wavg wea | apu pH owaoq | 0 2 ¥ woy | womg —p ¥
upur ....“.mw ey . - <8 | N | omg | -od e | oy o5 | .pwy | T P
Igpeds swupIep| TPI[eR pRajosig
PONUTIUO)==UTSEY ISATH OPEIO[O] 38U} UT SWESI}S U0 SUOTIEIS ATTEP }E Sasd[eue [EDIWAUD Jo AJeuwung---g STqEL

= 65



4 5 a
S(EpD) erevodgqaes wdd g1 Jo juajearnbas aq) sutejuo) )
TERWUTISA —._I—_..u—..% q
.UanH e :Qﬂudk01ﬁ>u uUo INMPIsay -
LY FS1 cEe |8ge g (6" og k] 581 2T | gv g°r |——- raGL CEE C0ad
o 01 0¥ |96EY [V LE e | gLl 1T o8g 1 |======pgET ‘'l 4En
8E 8T | g8 |Trav [ 98 BE FOT 8 68 6 € |—=-—-—8C6T ‘9 ‘Ao
ot 981 | P 0 |T1E | SE (R0 L 4] L91 I 60 |got0 |ovg _||||1mma_ ‘ol otaoy
! S S !
ALID OOVHOTOD VAN ALLD OUVHOION H¥vT T
_ S N —
g'® 06T |6°T | 63 (910 F9C LETL 0RO Y A 8L FIE | 081 g0l Ba | LTI e | | ECET ‘gg CaTR
gt foeoft |Ebrr | ea mmpm 0cE 0T |TLLY 0t |- Ve (i} | oLz oL GE | BTT e (1o0g e A< S AL ]
SNOQ MYEN HEMHD HABTOS L
R R _ i _ ' R
69 | L6 av o 0gg a8 |1z L8 [ I & 1R LTE e 11 aunp
g% | Fle cF 9 PHL | 5g 8112 ze ez | oon L T°IT  |m==———m—o- 8T Amy
UL | Lgg £ 0 ¥l | 21 mwaﬁ 0z £ 8N £g |8EE
|
FAN X BT |0 za1 BE' | FI® | FT | B0Z LT 0°E 0o 98 0z U4
8L | LE ez |0 66 047 | Lbl [ 9zT 51 L'F an L8 08l |===== SERT 11 4Bl
GE | Bel ST |0 89 [ [0 L 08 gy |oe 0z [ A i LT idag
69 | pag | 9E | BT HOT 98" | UBT 1z 80T 8z I 9% 00e o —-=-----—-—g aung
4 Fou _ g |1 _cv_ 8z'0 | ¥61 1T | oLt Lt CE zo 0§ | 8°8% |=====ra61 ‘0f
I | S d | I 1 S
NHNO HVAN YAFHD JHHET
T T T T - T T
Ore|agg | EE | 89 vo1T | gk | 8oL Lo | &9 vé1 LL B 8z |- ====gpEl ‘oz cdny
g |8y 2 g | 18 Qo1 b | 80E 6E |5 S08 LL g [ i ||||||mwuuﬂm wmmm
z 20¢ . 18 0 o] # 1 PRI gL ‘L 1z |- Rt 6 -
M.M wmv w,m 124 _mwﬁ MWwﬁ mw mm 8Ll £9 L € |voc |eE | |mmmes 2961 wm TLEl
LTL | 89T 9°2 | 9g 50T 69E LE o |91 ng e} A~ A I S o N 1GET ‘o taad
| | |
6L _mmv g | 1% 501 PET | B5T EE | | gLt £g ] R LT .uww
08 | gHU LA A LE 120 | czay 2% ia 4 b4 oot | =====ggEl ‘g ocue
m,h veg | - 69 18 == GHTY 81 VoT  8°T 4 ® LT 10t —-—-boel CTE ATne
ge|gtg | -- pit:] cg - EOBY | 21 0% 0T BB oF g a1t 0o- R SR
A -7 g9 |£2 == | LLE | it 19 LV a'E oL ' gz st0 | ot 7T £96T ‘8%
INTINIA HVAN SYWOHL “® 0 43¥1 "1
. S
heriihic]
ow jo03
..MU%%ME O_WM—WH wntp| -uoq W...wmﬁ W.MM -3IDE :MM.M.E (f*ooH) (s0) (81
-oxopm)l_goo| —o= | -rgo [P 12d @ |CoN)| () | (o) ros) | 2° lwms| ey | wmes | GO | o) |3 (s12) UOR237[02
d | aoue 1ud gy | TR BuaL suor | FHEd | uorx | syex|epra -uoq - wnya O18)| 43 reos
L -pe | —aag| "N rep 9plIOED | 2FEFIMG -s®) | wngpog | -au o [eopg| 2 TPOSTd i
P | -og | -TN [onld —aea |0 gy | "TEO | ayeq
lﬂh-o -0g fOoED BB (parenapen) g | |
1ioads gsaupIey SPTIOS PRAJOSSTT # M |

(poleaTput atayw idasxa votiriw Jad siaed ur sipnssy)

CHUOTIELIE ALLER UEUL JI24)o SUCL)EDO]

A0J ULSEQ I2ATY Oprio]o’} 203 UT SITOoAIISIT pUR SWeslls Jo sasdpens [eojuasi-- g

atueL

- 66



TEETCT A1TsuUag M

F

“aF0c 1 &prsuag
“oT0T f1TSUAag I
TOREC1 Lyrsuag |
CTRTCT &aTsuag o
TBTETT Asrsuag g
"(*od) aieydsoyd wdd o1 (1) sutpol wdd pog !(ug) sutworg wdd gZep f(r7) wntuip wdd gy (uy) sssumuvy wdd g- vy wnutunty wdd gg- suTteiven F
S2,08T 1 voTiwiodeaa o snpTsaf ¥
T T
I |
6L _owm,~ _m.m ¥a _Hom 9LE POCT |GOLY | g2 CLE 181 % | 0ol 0g 19 Zl mmmmmmm—m—emgE ARK
08 090°T (F°E | 85 |L91 |SEE 98" |@z9v | 0°E 81Z 81 8 | 61T zZ 8E 0 I ettt = 81 ATR
0'8 | 922 g" zZ |¥ Pa 81" | EET | [t 4 01 ¥°E 26 | 11 £ og a1 —mmmmm e oIt Ay
18 | 968 Lo | g g £11 _ 920 |E6TV | ooy ¥ a1 (A L1 8'e | 6E 61 --===166T ‘g -ady
| |
ONIUAS OI8 LV MH4uD STVEE 18
9 |060°‘¢e 01| 09 (00T 0011 LR r |ovE'E _m.H oog’ T gER 2] =72 £1E a8 ¢ty | 1voE --—-gasl ‘BT -3dag
| 1 |
ONIYdS DIF TACHY NITUD STIVEE -0F
] [ coor] . qm_ I, o m )
6°9 | 000'ESTH Lt |oot'eg oogeg 000 CBT| ooe'6e | o0e'Eel 0gs 008" ¥e oLe‘w| FER ee | | cg cdny
60 |00E'EY I L |ooo el |00E 8T 0oLt ag | oog'tg | 008'9T) 81 ooL'at 0FS T | 202 2" -====5gg1 '1g sunr
078 | 00S'LE 1) oL |0LE'F |0Ee'F 00E‘E8 oF0’ L ogL'L | st oog's | saw _ cog | | LT deN
L9 | COD'ESTH, 9% |000'ROT(O00 "E0T - ! 000'98T| 000°08| £L8 |oRe’c| 00869 - - 671 ittt g cady
072 000 ‘96T 69 |00L'c |00y 85 - | coo‘zzt| oos‘1g| ves |0&0'E| 000 Eel —- == 81 mmm=-mogel ‘gt aEN
89 OQQ_mem 94 (000°fF |O0F LY - E'F| 6% [8°€ | 000'00T aovnvmh zg5 |ngg'z| oo ‘gif ooz T| sEn (F5to |0°T —=-PRET 'gE CUEN H
! ! | b | I |
DNINdS DIE UVEN 23V LIVS WYD TVELLVN - 67
T ] [ |
§'0 |09g'8 | LT| 89 [08E'T|0EF°1 | o8 (068G 0°g 0gg' 1 0Z0°Z| 68 :m_ 0os1|  gcE | 8Ll aF ======gaeT ‘g1 fEN
| I ] . L -
ONTYAS DIE HVIN L8 AVMHOIH *S°0 LV NI4UD QHYZZAE 81
L 102 a'0 Lot o 8 a1 0 [BT1 ¢ 0lzo |ge 08 00T _w_n ¥ LE 8g gt | CoBL fer AEN
NOLNYLS MVEN MHIND ITVD LT
g L [291 mm,o gz |0 09 P10 (80T | 810 870 mm_ﬁ gL ¥E _N.h m g8 5°2 0g O 5967 ‘ST AFR
| | |
ONIHdS DIE UVIN MIT¥D SONIHAS HOHSINS  *aT
_ _ _ [ .
L9 |9zg 2T | 18 |08 0% |162 AN £ ¥6 | 91T 9E 6T | BE 52 -----ugEl oy cdny
IR T FO1 | 58 |52 ‘1r |8eZ 5 |g° ay ¥6 Tt £F 0z | cg 0" m====--=-—gT -1dag
FrL o518 0°T | L2 |98 |6E°  |g9E 2 |vro g 08 | 9Fl aE a1 L R P61 TgZ CamN
Lre lEey 0t 1 | LE 5L | LSO Zgey oro == 4 L6 _ Fel ¥E 91 1 TTTTo086T1 LT
ALID OOVECTOD HVIN MIOAMASHH YAMMD NOTANVHD ¢
‘ I _ | _ |
01’1 08RG |ogn* T | g S0g EETS LET gL | BT I N et L oaon
096 } o8g |ngg | w.H_ FE SEE | 89 £E | 86 | mmmmesesososg AN
068° 1 | €La |osg Ty == 828 |  G6F | FET g | gptl | | |=mm- LPET ‘g Anp
I | | | | _ .
ALID OOVHOIOD MVAN MITUD NOIJWVHD ¥l
wWnye
o jooy
-au £ TOTITIT
o e | wed || (00| () (3m)
=T8O I3 B
e e I e 1 I e e I e T N
-IED oq | ~1 Lonyg| ®PHOTD | @Erms | TR | -s%) | wingpog | -ou uogy [eayyg| 2PTEHRSTd jo
1d -od ~Fey | "TED ayeg
fooeD 8B (parmInoTED) it
S89UPIEH SPY[0B PAA[OSSTT
CEUOTIERIS ATTER Ueql JI2[30 SUOLIEDO] 40l UISEQ JI8ATY OPEIOTOD a1] U7 SIToAJIIS3I PUE Swealils Jo sasdyeuw [e0TWayl--"g aiq=L

- 67



£ L1
[ T T T — T oot st o
| . e 0 : : ' ! -1 S et 596
. ) . lg1- larr ac |g 6T V-] LT | BEl 88 |8 6z | Bl i CoToEERL ML
grejger L9y L8 o1 1ot itz 61 ge | g | a1 o1 | ag | 1t|so 21 1120
oL ey ED - 1 oo | |vE aLm 1 lor e et 09 861 | B'E| T (£°F | A8 oo 18 —mmmm e gz cadag
L éale 1 g u 091 Be 6L . . . | 5 3 . c- ar | 6 ZET | —m—-pz cidag
04 |vad o v oo 6E1 g |sst 81 & 1€ AT sst | pv|osE o |gE _ ; | Q
| . " . 16 5 3 . LT A gz rdag
. . . . | ge ez |emt o' gt oE 8% 061 ¥y ag s AL I [ g
AL O po1 o1 |oer g1 g0 (LT -8 981 eE e AL L S I PR
: i s . - lg- . : 01 ZR1 TF ] |# az |
6'% |49lE ! £ g vl gz | EHL §F & P2 T lsg ac e S PR B
618 |LFE |17 ) 88 a9t |8 r0g O I | m.wﬂ mMH 2z | ez g¢ |nE°g —meempegl LT HRY
a'g oLl 0G| E|E 6L (BT 0 _oc | _r @ |to |oe . | m | _ | | "
; ] ] | | i
ATSHAMNVL TAOHY HEATH OHONOD HTUAIN - LE
- . R — -
] _ _ " _ .. e L1 gy
| | . . " I - | | A 4 Ly Any
- . arz v a0t a1 a0g ¥4 oL L8 L S aune
P YR PO R L 4 lz'z (o 6 o1 | aie 15 6T | 88 11T T
aL | g6 g0 e law §62 RS g6 o e b 61 | = I Ll eer E ey
gL | von R T AT e I g% |7 8 ) ; 9 e | 06 Lo el ‘gg -adag
. : - ) a8l cre oo e % WA I g cadae
4 8 |80 ¢ 0 BL |0 9l | ) 9 e | are 49 a1 - i e =2 ogel ‘6 AuK
UE | bu - | 8z _m P | 0z i Lé ¢ _
S 1 ~ i i
. IYAOLSINND Ly HEAIH OMINOD HLIOS  “9€
: - N . S
_ _ | vee _ lz- - 5 _ _ o coe | g ¥l |mmmmmmmmmm £z adag
cog | gFu a1 oF | "G 201 CEF VEE | @ 1 611 85 | 98 | BE g - TTTTTTTTT TR s
0z | edr o's | &F  BOT | &l e | ALe ! 2T |e° 1ot 158 g1 | ¥9 1) o m.w wwmhd ||||||| T
copoomwe 1O | ®a |9F £0T Lk | oTE e 1 (g 09 ac 26T ag - ¢
| ! - | . T |mm———————— ——m—ap
. A GO T | 26L AR uEa i LEE zul BE 1€ Lu gL oﬁ,m,, LS ‘g Ampy
w.m mmmnm .ﬂ.m w« _n“m wMMm nEE ‘T 88 L npe oot | ozg arg g | o1 N . mrm T - r;mAH @ﬂm”m
: T 1y 2 ez |z - - . Z01 ]1 gL z8 £ T ==
g9 |9LE L 98 | BE Ell 891 a £ e 61 o R gz Eny
- s |z g s | : RS 81 B L8 91 | TF o1l g% .
1a |ses  |at | oes [ss 1T | BE' | LlE | prE £s : : _ - B R pa6T ‘11
6o |ubl'L |8z | &b |s6T 7wm, | LR | 169 g [0 28z 26 991 (R8s Y 9 F | L1 T
, MAONITTVE L¥ MIEUD WTIT 28
T _ R [ ; - - _ ——=Zopugl ‘ET hom
- | - . . - . go1 ar 06 ¥E O |BO | | 961 & p
[SPARE it Lo ve o Pt La1 A £1 21 g | 0 N R POl ET ooy
gL | LLE 20 | 58 1L 0go | vag 0t (S0 EH 22 _ 9Ll 2z _ T | 7% |EFO
I . ,
SHALNIM HVAX SHEINIM THVT 1%
_ — : - : ) _ ,; _ ) S
] o TR P T T —
: : i 9TV 01 09 i | &6 0z | RS
M.M _NMW _ Mm mm ! aliy Z°e 0g 9z POT FI 9-¢ 98 | oz mmmmmmmmom <
GUL | OGS | | va ler 06T H [ 0 & | o€ 0¥l ol ER] o LE _mm HHHHHH[....HJ_
9L _mwm | _ Lt 291 _ NS i) | e Z01 01 s _ ag 0z 0CRT (18
- ~ 1 - - N — S
TTARADYIE UVEN HITUD HVO €T
B - — _
_ e b e I A 1 e
le 7 GEE _ H 6 70 A @t L¥ 11 SORT 11 AU
6" ! | £og | 0 LE D Zal 98 & |- e -=-mpgel Cgg cady
5 061 z0 i I | eg FET £1 [ ol N 8961 "9 AoN
1 SBT { 20 @7 99 et EL T z°g ot lgo- s | |mmm-- 9E6T (ST 0N
_A.c LETY _uo,o orr firojent 78 cgl ¢ _»_A ve g0 etg | |mmmm- SCET ‘9T 1a0
TTEMAOYIE UVAN HT0A¥ASAY HAAUD ¥VO (82
i S — I i . - .
P |v1E T'u 810 Ll { g £rnjoe a1 TIT |2°F 8T PoE ¢ lsoo |ge | |mmmoe geT 71
gL | HGT |rety | g1 TD|E°E - vE 26 1T L% ez | g | |- TCET ‘€T
| | I L . I o
AT LHMHOM Lv MIOAMESEM METNOD NIVIKNOW 98
wnia ] _ )
ae jooy
oty | uoq | 20 | D7 | -oos | HOTE ., CooH)| (y) 1) ”.
o | T lomng suoy, R g | @ Com)| () 1 | Cos) | O lwms| (en) | wmps (23} | (o) lixong)| . (B39 UoRR[I0D
e FHoL U0 | 380 3P | gprsomy | eyepmg | 0% | -sw | wmgpog | -au | MM yorp eorpg| PBTEIRSTA 10
-od | -IN ronig -xea | o0 _Fup | “TED | ay8Q
Egoen s8 (parernaTes) | -tg | i
s8auUpIEy SPIIO8 PRA[OBBTC |
e 1

SSUOTIEIS A[TER URYI JO9L10 SUOTIRI0] Io] UTSEq d24ATd opRiclo] A1 07 SIToATa541 PUR SWEaI}sS LleuR pESTuWalye- 9 aBTRL

- 68



fTO0q4 Oyouol) SBIPPINY N

“(Egn) arvucqavs wdd g oJo juspwarnba 2yl sapnioul W
STead cysucg qinocg T

.Ooomw ..u.n _;.C_.—.n.:vnm.m.a».u E:NZD.HIWM» ﬁ

T ] ] [ [ [
I AR 6 gL |¢El 90 #'Z z°g LTT |67 o' lgg | 1g 0g 0gL I----F0BT 'FE 1dag
(B0 g |eg GEE 990 |FEFV | 19 oF aae an m " o [ S cpEl Co1 cEny
| | | |
ALTD DNITHEILS IV MIAIN OHONOD HIMON - 1C
T T
o8 lgsr ot | ge |09 ZLE g L8EY a1 i 1 | oog £9 AT |==—- ZSET 'E e
#an jgr | oae |ga R0E 6F 0 |ZOEV con i 9c | 928 £¢ EE _ L¥ _ -===pE6l ‘or cideg
| I A S —
OITDNY HVS LV MIATM OHONOO HLOOS &P
6'9 ' ZSE LUE | AP ove 89 |00 N o 591 TL _ ZL1 _ 96 5z | N i vodepy
gL |gER 18 | Ly FRE 19 15% z° £ Z2e1 ve | Lo@ L [iks | -===--ggH1 ‘g -ady
oo |oLl'z o 1te | ge raa | 612 018"l AN uca STE | 291 o0cE i |===== FOET TH cael
6L |GFS 20 | oo LEL aF 0 0IEY 01 m,o_ El LE [] A 1 il _ ...... REET 9 CAON
| | — | _ . I
OTHONY HVE VAN AHLHOMEYN HuYT
I I T ] T
AR A | g |ETF | z: i EEa L gal o R 61 gL _ ............
) £°E | Eu |8y | L9° 16F a° B 061 £ FLT 01t 02 o S Sty g1 ciny
gL R L R T A (EN Lig | z° 5 808 a8 a6L 8T 1 LE 9°€
(S T|oe | 6k (4L A | & g 1 Z0E 0T 2a a8 | _|||:-mmm_ Pl
&8 | ¥5L 62 | 19 |p8 190 |#FF | R art | fL 9z | 16 0z | PT | === op
g8 |ooe'l [ote | e |[HET 00T | LEL | a1 | 60 nge 2F BETH Z8T o5 _ Ll ——pasr ‘pg crdeg o
I ! B | S |
OTEONY NYE HVMN HI0AMASHY SALING NIML -©F
- _ T _ ; _
oL o|rec G0 | g8 (E& | ZEE /18 z'o | oo o | 51 VFE | oz oo | _ Aﬁ_w:.x _ ||||| C9eT ‘eg 0ad
— | — | S
UTHOOFUAADING LY ATFHD AADT  "EF
— - _ 1
R P4 R ar (w1 | gez £F 918 [ER R 1z | c1 £6E LT | a1 sosssogoET fTocady
arL lust'l jgte | 19 |os L8'0 |968Y ] 808 ¥E 9C% _ 121 _ 0F 7||||mvm_ freocadag
HANIOHHEADING HYUN SONIHAS WATHD TAGT 1T
| T T T
PrLo| 880 _o." | oL Le I z: 29 681 | g€ L1
g9 |ateé g 11 L o e 1T LN S B S A S
68 |Uga z 6 d o £ A ¥IT 2% | L'F  |£°E
(I L I 8 r ST |20 08 LPT | EF | R'E (8o
ATSMINNVL TA0GY MITUD ONIudg  OF
ws | I i - i
e joor |
-au Ay uo
i 208 | ol Mq (00H)| () (#10)
~Ied a3 o ON)| (d ®
“uop | TR BUOL suop, | SHEd _mow Emu.w mﬁEW (12) (*og) M.-.un wns|  (eN) | wnie M«%w (24) |Fors)| g (s30) uopaa[ea
-Ted —og | -IN fonig SPHIOTHD | S9EFMS | o | =B} | Wmpeg | -au B yoay feayg| PEITIISTA 10
-od ~gap | TTED ayaqq
fooeD 8B (parernorea) -1g
883UPIEH SPI[0S PAAJOSSTT |

UOLIEES STTRR URNL J91010 SUQTIEA0] dof ULSEG Jaaly OpRIoTo) aul UT SITOATASIT DUR SWEDALS o SasA[RUR [EIIUSYZ - g BTUR]

- 69



- 70

# G ¥ 1
‘ajemiisa platd H
o.080 1 rioduas U0 SNpISIY ¥
1 1 I |
- | a1 _ o Ll | PEE v - LY 'S [-- HoL a0l | 18T 19 ez | 99 (BTG 61 TTTTT TTTTRE CADN
- #OH 61 | LE 97T GY L L9 4317 [FR ZET o1t (BRI 1L 6E [c 0g |-— —mm e 1% mggn
== |8ag &L Te |ed 881 ¥ |&1E 8z |7° 20 L9 |Bal BE 61 TP g8 |-=  TTTTTTTo “TLE AN
A V) b e [Lal | 1Ed 57 |EBE 1 A U e 1] /8 | L3T ¥ vg 88| cop |- T g6l 8g cady
gL |0TE'T |ué | LE |61 _vnm £60 mmmm _ g1 |¥0 961 FPETO|PIE L2 w0t oF | FL  GL°0 |Eh | 9T |77 opeT 1 CTdy
1 | | . —
MOOH LNIVd MVIN WAATH OHINOD  °6%
a1 T _ . [ T "
PoLojoRal oz §58 08T 86 | 8FE | | ----1961 ‘gg rdes
oos't &tk €6 | BL1 | 2SE 51 4owm¢ 81 | 00E oot | 198 081 or | €L | —==-ppEL ‘el trdag
| | | - L | -
OTEONY NVE LV HEAIM OQUONOD HIMON L5
_ _ } _ .
5L |BaEk R gad L £91 1€" _mmm g & _ LE _ 2g _:: 9z T | ¥¥ [ 2 S N Attt cosr ‘e ady
L |FOE -= -— 0 aal - - T e ) | z1 et == == -= -= |===-tg61 ‘gz ‘1deg
LtLo|wie g "L |2 zel e |ven g1 &1 | BET ET 076 D 81 --===-0gET ‘Gl AUN
08 | 06T B ST |0 62T gz*  |aaty 56 e RET 0t zrL or [ S N b HGHL '@ ‘AoN
6L l0FE Al _ Lo E11 GL70 | SETV ] _N.v Lot BET |E'¥ _g.w gg a8 800 |82 ‘a1 100
I | - L 1 | . —
OTIDNY NVE 1V UIOANTSTH OTHEDNY NVE 8¢
T T — T _ T - - —
'L |1Ed o @ |o il g1 | 681 'L __, 8- 0-g BET | L°% _o.ﬂ LAY 4 g% /0 | 17 radag
L 813 9 |g 66 g1 |¥el cre B0 |28 o8 a2t B'F 11 e ¥E at oLy'E | TTTm GERT @l ATH
9 L |aLy 21 93 981 e |0Eg DA a1 on | eal 21 |oer | oo g6 |F0g
08 |VEd £1 o1 g6 | - 0|8 68 ST POl | B°E |12 - =" a1 0°€T
e 0BG G |0 0o | —- -= zF |t 6°E e ZET 11 == -- ze 1494
G4 |SUE & |0 &6 61" ael wrLo|ET |E oy are |FF |BF [ ZE va|  0EE'E
8°9 |8t L Folg EERS Lg® | a6l g1 les |Bts 2T | 961 8¢ |L'g L] 94 eTT
80 |ave e 618 8F 1 [ L81 AR 0% ¥l Rl |0t9 |82 56 P 80"
GUL | g9z (e z |0 a1 08 | erl LN T8 gz BEL 005 (00T 02 B 81°%
'L | £E88 0" Lo 5§31 [a: | L8t g1 | 1 e ZLT  ¥'F |67 1'a £G
LTL | 8Fa 1 £ |t 021 61" | ¥l &% |2 |ert &g £Vl 15 |81 1€ £F
1L |FEL 4 8 ¥ 88 ar” vIL |zt & |¥F 0T jBul | LF [0°F (1 27 orL | ERTT s o1
L9 | GO¥ g FARRRY FEl - - [P S R FATERE- A BB S ¢ == -= -— |eor  TTmmes === 62
59 | 164 | ar |4l G6E1 £z | oLl AR AR g1 Tz 8cl Ias GE LE Tr|0eTT semmmmmm—e e “LE
Hog o694 _w. o1 | e ZE1 12" | 861 o' |g° |u'® 9 2Pl g% |Ea g o I . A i -1
679 _wﬁm [V S A g0l LT 0 | LEL &% |80 |0°E 7 e 7GNH (Ev |88 o vE _ _ 01 FEE [T o6l TEZ
AVASTEYD UYEN UIATH OHJINOD HLHON €5
s I |
(0.52 o 100§ | {
ojel -au Aep UOT[TFW
B SO Ny =1 -3Ide T
u.ouuuﬂﬁu Mho.n_ |cwv -n.w_um MM&E aad 1ad aad | |Fon)| (@) AOBWEU {31) (B1) - |
g | some | 08 quan| _ygy |EWIR SuaL guog, | B | uoi |e1mn|apia (o) (*os) | J o (WnE| (eN) | wmis (23) | (o) |(oig) _ (B30 uoRaeTea
-1onp “FE | —aaq) -eD —og | -1N onta JPLIOTYD | SIENING -umn -7y | wnppog | -au | WM yeay [eorys| aBreyosr( o]
Cuop | WP | | TR —og -geyy | "TEO a1eq
bipoads -0g fopED 8B (pajenoTEd) | -1g |
S83UPTEH SPIIOg PRAOBEN] | |
sucTiels A]TEP UBY} Jag}0o SUOTIED0] J0] SR JS8AlY ORBIGTOD O OT SITOAISS:1 PUB SWUEII13 Jo sasijEul

[ED TSy y-— STARL




“{Fpn) otvuoqaes wdd p yo juateatnba ayl =apnioul W
"OL0HT 1R uollErodEss uo anpissy ¥

T T T
[ IT |91 0ot _ (=R ai] hwwaﬂ 20 (570 ZT aT 20T (8% [ER ] 9-g ¥E e b fmTmTe 26T 'F "190
—— R A S S— |
AIOVId MVEN & -ON JIHSMIIVMENS MI3¥D 4350 " #9
T I
£L|L68 g0 LT |FE GET £2°0 [0LT 01T (¥°0 1a (21 HET gl 'l 0% &'s |77 1961 'F 100
QIOVTd HYAN T "ON OXHSHELVMENG MEAWD 430 €9
r T -
FrLolPIE T ¥ | GoT ve- GLT 82 (£ 8% 68T |2°8 | 0% c-g B o8 o LT AOH
g 9 |LLE 9 Le anl £ Ll O S ] BET R ¥E ¥ P SFT =====gHT gE cady
T-L |cog £ FI £8 a1 GTT 2T [E° E°F 6 o'y g9 0'g o5 L 1 T - i LT =unp
9 o |48 [ S FO1 BL" (441 o a° g'9 GET (D' | B°Z T o [+ 1% AER
L4 JELT e G 24 L a0t 2 £ are Ch 6 F _ [iA N S'a LE
oo olRLL A ol v LU0 [S0T B0 (20 g1 of PR A £a a8
RVHADIML LYV HITHD HILVATHN
I T T T T -
L9 199t < ¥E |0 Bo | PL FOT _m.m 9y 0¥ ah ot a ¥ a1 LN e g cady
a'L (Llle & L @ 96 g1’ It z° £'9 9% SIT [E°%9 g€ £ £E a1 s |7~ POGT ‘g -ady
29 [LET g 21 (0 95 P iTe 2L 0- U] o F "9 grc " 4 w1 [ER3 e —-----pgal ‘Ra AeN
2L |ERl £ ST (O a9 BE g £ gL a9 B8 [a 9 [ A 0y - —mm——mmm o g odrnre
FoLO|P1E ¥ aT |0 e | L ans g £ o1 ¥ a0l |[¥'9 LL E ¥E 8°F - - semmmmme—eap] SUNL
A ¥ ST (0 £E 9ET Z'T (g7 T 2T 811 (02 (e 4 La LR - - | inintaieininteinteintait BA-L T
0 L |DEE F B L] 3] STl ¥ o’ o o' BIT [8'C 9% T 1€ | g - - Attt E961 "8 Cump
T-L (96T a0 [ L] cH 01 aro (g0 0 [t n-g a0T [(8°g £°F £ 13 0o - { g raa
1
HYHADIEL UVIN & *ON JEHSHIIVAANS MITHD YILVAIHAN 09
s g |ote, (8" 9z |0z |§T1 gz |e8T 21 |g- T 1z 91TH| &1 6% s€ 186 |-—-———————- § aunp
6'9 |OST & |¥°8 | BB |LES | 189 8L°T |01E' T 0°g |g° f447 o8e | astl oz R | 9B 0% mmmmmmmmmeeeg ady
=R :ma_w g2 PE [FLG oL LT [00E° T A oog ¥ TOg LT TE 80T L cogl ‘T CaEN
HULO|OFRCT &1 & |E1E CEF L8 GED BT (¥ 0ET LEE BET oy BE a0t SUFT mmmmm——e—eeg T DS
| |
[ 175 E- T B T PR~ 0L1 9g* | #9g e [br |8 og 81 sz 11| oz a1 058'g |=-———-—-—- 0g cEny
Fro 02T T |8°2 | £F |812 |862 |18 | L6t g [§r 0gE 08 L6 Z01 gz | €2 P 15 R A P gz -Sny
orL |09l |L7Z | £E |os®  |aLL 58T |opE'T e 1 |- 06€ zor | ver gLl £6 | BEl 6 |pE" m==-sm—---—gp cady
6°9 [0g0°E |S°% | BE 1189 ZEL TL'L [owa't PLTE (S0 S¥E FIF 81 Ei=h ve gcT 8 (¥FeE"e T TOgT 1T CaEN
- GO a0 g |18 (U FMN.O 281 S'% |- LE c1 021 a1 6 2 oz |-= GFET "9Z "100
— |
PENUTIUOO="YI0d INIVd HVIN YIATY OHINOD -GS
wmys T
(2,52 | g e 100} |
meal -au Awp uoTTIw
Totopi) 100 | “os” | Trpa |-Few | aed TR sod Con (OO (5 1)
nd | soue -daos] a0 “uon ‘wnga UOL suoy, | EMEd _mmow o ) mﬁw (12) (*og) | ™ lwms| (en) | wmps | (ED) (0s) |(org) (812) uoR231[02
o | PR | xea -0 o | PR P | spraomp | everms | 900 |-sw | wmipos | -eu | WM uogp |maypyg) ¥8IEUOSTA o
wmp g | -IN T4 Sres | g _gepyg | “TED ayaq
~uod -og Ennen se (pajE[naTED) -1d
pinoady #89uUpIER SPI[OB PRATOBST

SUOTIELS A[1EQ UBY] I8410 SUCTIUDO] ol ULSE] J2ATY OPRIOTO] A01 UT SITOALISSd PUE SWESITS Jo SasA{EUER [UaWaysy---g oT0UL

- 71



8 4
‘ajvoyisa prati
'2,08T 3¥ veTiwlodeEas uo snplsay ¢
- 1
LL |%9E o 81 |6 zTt zz- |29t 2% | g 134 11 9zl Tt o' |ov | | 8| &ag  |--—m——- ---=-GT fui
¥4 (L8 9 1z |5 FOT za-  |191 8¢ | g z1 at 1at e1 g ag semsmcgel CRLOTEN
EFARE § -3 - L 9z £g-  |&Lt og | ¥ 0E at £ET ¥T ¥o oF smmmmmmmogg cadog
g9 z ot L6 g1 |ogL 81T | £ |28 Pl 901 1'% | 8F 1€ “idag
g0 61L  gUl oy it 55 |goF o v a8 gr | o181 G £T | ¥L aunp
69 |cis 62 lor w81 69 |EEP g- T HG 1 ar | 0pl 6 [R ST ~tg cady
tor |Egw ET1 e 6LT | oF"  |9EE ¢ £ 28 o 0¥ 1 15 7L | ac ==-=-tggl ‘gz ady
€4 |oEE - -l 16 - - - - | w1 z° 8 gt | - - -
1L e - -- |81 911 - - - - | =z 61 61 | - - -
s (ol 9 oz |01 oEl ¥2 |BLI o g 0z £1 ap1 51 6% | TE
89 |wap £ 1 | e ¥ Gei e |peav 0 - 9% ag 091 8 16 L¥
vro |oez |ur §1 (ol att gg'  |£9Iv z z 0z Z°6 61T Tt zF 8%
Lo wpe e e ol vLl 62" |E£TEv o | & |rw 8 0% |F°F Ly lee o]
L9 |BLE g Lot 881 £E° | 6EEV 8 | g T z1 91% (8% zo |vr | 8@
0°L L0F 8 bE |4E sg1 gL |sEev o1 | u LE oz 291 22 R
grL |1 L va |11 art £2° |ZLLV Z'1 | £ Fitd zt £BT a1 I Le
g L (cze gu | £l 6 Lii s1-0 |t ER w.cd £1 01 101 |6°% _ gL |gw ze
NYRITOO WVEN METW) QEN NI CTL
¢ (gst |z | a1 7 g9 o |06 0-g | £0f0°g ER Lo|te £F |61 7z 99 | mm- lagL CET 190
AUNDUAN MVAN (MEHU) dT90 ONOUd ANO) 8 CON OHNSNALVMENS MANHD d¥80 69
— S (e : I
Ber ¢ 0 | 0z |62 gzl | 92°0 |£6TV zoo | £o| zZe L8 et BT 60 0% _h_: ...... T9ET T D
B e L - P -— 1 i
AIOVId UVAN © ‘ON CAHSHALVAHS ¥HHu) d4dd 19
R e i S — : :
gL |see o | 8T |ov 811 8z 0 |80z so | vo| <@ ag [£1 33 ae st _ | oet ! el e 1en
1 [ - N - | S
ID¥Td HYHN ¢ CON OEHSHEIVMANS NITUD dITT 99
o |ty e | oz gk |8l Z- g | e | e 1z LET Al e |
oe lzee @ 81 |6v  logl c- ¥ oF 0z grl a1 oe
Z'L |Fou G 1@ |ov ekt 0 v e a1 821 1 o
oL lese EE 1z |Le el g I ag L1 PIT a1 1t
trg lEaE g aa |oe zal 0 v e Lo L01 91 g
L9 g 9 zz oo FII g Ve cg [t 0ot g1 | we
DR L0 | ove | cgl ot | ¥ol &k | e Lot a1 | B
IOV MVAN £ ‘ON (@HSHALVMENS ¥EAH) J3a0 oo
(0,63 i 1003 _ _ T -
2 =au £ w * | i
Rt Bl o100 vonT ; oom)| (g (BW) _
—oJoym I e
a2 amp | guor | go | srea | &) (CON G 1) | cog) | T ems) () | wms | 00) ] oa) |oms)) g (620 HORaATIoY
-1en : IpLIoMD | MYBINS =§F} | Wnjpog | -3au | uoIp [BIIIS a .H
~-jonp ofg | -IN [ronfI -IBd —od “gepg | TEO | ayug
|=“W.wunm -0g fqoen sE (pa1EIROTED) - _ i |
1t ssaupIel EPTI08 POADSSTY |

SBUCTIELS ATTEp UBY] Jayglo SUOT}EDO] JOJ UTSEQ J3ATH OPRIOTO) JUY) UT SITOAISSAL PUE s Jo SaTeUE [EATW3N]-—'g a1gElL

- 72



*3,08T 1® uorjeaodess Uo anpisay Y

" e T - - —
B9 | FIE L LE L1 [t a9t g8 |&° | @B sT | PIT 21 i 4 LE 9'F | 0'1Z | =====-cga1 ‘61 fun
VL | BVE S Lz |0E LET LBT R ag FL | TET & g o 0°F | grat | T 0E 0aq
ERPRE: TN 6 6& |88 &1 S6T oo & | oF el | BET ¥E T8 0¥ 0'L | LUIE | mmmm—mm———— 1z 320
0oL | LPE 0T | DE |8E 0sT SET [V -1 [ LET it FL aF 09 | 212 | = Fg Cady
€L | 9ty 'L | of |9g a4T e g e ac 13 vl 1€ a9 05 8°5 | 0°17 =====pgal 8T CaEy
9°9 | ¥FP T°T | TE |8¢ 9F T FLE joco|gto e 0g | BEI 0z ¥a aF 6'¢ | ¢6g |- EOET 'BE 190
IOOMNMO¥E MYEN TYNYD T "ON (IM ALNODD NMOWH 8L
Lo _m:w _x_: _ ¥E (g% | ¥CI 0ED ma_m | _x_: _n_c _ EP |92 = _ g¢ g9 | ozeg |- TO6T ‘18 -ady
| I S
TOOMNAOUE HVIN GCGE AVOM WUV IV NOAVE NVDIEd
89 | 199 e | er |ve Gal 8k 0 | £CE g0 |80 net cE ga1 | o9 L 9g g¢c | ¢g  |-m--- Fo8T ' TE Cady
LLANENE 1Y NOAVE N¥DAd 9L
. S
oo Eps 87T | €F |18 BET HE00 _ E8E [ D R 4] LE 0L 3 (i) 43 R gg -1dag
(07E |eTo £92 a0 9T, €38 | =mmmemeasl GL ARl
] | | 1
HOATD MYEN Q0AVE SvOdd H¥04 HLMON  "gp
_ e e e
@°L _ﬁm |9 12 ¥ | 941 CE | § Eg LT wEl g1 N T+ 1t ogg | ------ CO6T ‘6T AvN
LTrolugs g1 | 68 80 | GEV 8 |& 811 ve | LEF [ 6T | ¥6 ET{ET" et I K1 o]
C o | 9EE mm.: zE PE'0 | UST RNV VRV ¥E 01 91 i 43 vg | bur [ mmms v96T ‘g3 -ady
NVRTTOD LV MEMMD ST40H  ¥e
| | I T
6% a0 | &d 12°0 | BCT log 270 [:34 96 LIT | B1 [te | e 01 898 ==msssgagl CG1 AN
| | | | —
VHATYA HVIN ‘gL
[ — I T _ — :
c.; i g8" Lz 21 F v (g0 g | | =mmem CORT ET ATnr
g L | ved a9 | a ne- 0g vet 0°g gz | -- B it B A6
gL |eve |o¢ & SE° 5E 2T 8g 5 et R - FOGET CET COTH
e |&vd | 9 0a- g€ arT 8- RE | 600 se=s=spCEl p1ouup
gL | LvE |50 | BT o [ERk:] BET R S A e S 4 B et EPET '8 LI
I | I L I
VUTTVA UVEAN WIQAUISTH ¥ITUD STUON gL
wngs | -
0,52 1 j00] |
e uao:E o17e untp -8l Aep _saoe | UOHTIW FOoH)
~oaopm)_gort-os | —xeo |-HEW zad sd | 20 (@ |Con)| () v ae | 2 @) (D) (s39) uopIBIeD
nd | soue -d108 155 | “uoyn ‘mmyo suoL guor | ¥4 | uos | syen| epix {12} (*os) -uoq | HNES (en) | wmis wmnts () 1(*018)| 15 reetrm Listt
“PE | -aag -TeD apriotyy | eyeyng -g¥} | wnppog | -au uog [earpg| SPTEYISIA 10
-janp -og | -IN Fontd -re | oo gy | “TED aeq
fooeD se (paiuInateEn) -1g
BE3UPIEH SPLOS PAAJOEST
CEUCTIELS A[TER UBYL Jay}0 SUGTIEICT Jo] UTSEO J2ATH opRiclo) Ul Ul SIT0AISEAT PUT SWRIIIS Jo Sos4[eUR [RITUAlF- g  S7quL

- 73



L] [ ¥ g
CAIRUTISS DTATI  H
C0L,08T 1w wvoTimtadiad Uo INpIsSy W

bLooolE L ug |8 ] g0 |0El 0z |g° 81 21 B &1 9 € 0g 076 oo’y |-m---- a6l 6100

£TLUEE'T |ete | 0g |TEL | 8iE 60T |BO8Y g |- 3% 9%T | 891 LPT e | ¢n a'F 3 096T 'GT AN

- | 8L3 - €L |0 LEl g |09T 8" = |ua z1 08T | &6 ] FO ¥ - |m=== 1z adag

T == ET |0 Vel L0 |FFE g |- £1 L& LEE PI AN -— I 61 ‘ez Anp

6T | BFET CLE Ang
— L S S i | | |
AOVUE LV MITUD AUVHHE =8

VL |€EE EN 0 [ PET |BLT o (g vI 383 PLT bt ¥ 6F Smmmmmmem—eopE o tAE

gL |11g o [ 0gl £a” [#A1 e g €1 08 71 g1 gy ey | wv | = GOGT BT cuep

89 (gg&2 |90 | ©g |0 e LT°0 |PET [RE VI FA] zT 9L S0T £T 8°F 6% “oe=pasT op cdag

I
AVHE HVAN HIOAHASAH MANHD AUVHE LR
T
| | .
5L | PIE T°T | FE 0 181V oo (80 0z ot £51 92 LrL ic g0 | |Tmm== EBL “LE ounp
NATT LY WATHD NITUVIE - 98
[ e i B

bLo|ogg 898 av LIE 2 | ¥E 08 12 5% | g9 | === 0g AvN

9L | 8L Lad Qi L9E c ¥ "l o1 c1 L L N - A N B e £E IER

9L | 6oC 0CE 0y |£68 o | 6T v a1 g¢ | ve | | &t gEer  |----- SOGT ‘T cumr

LoL oy vET G20 |FHE oo jgro A 61 a1 vg | e | | etvjgoy  |-mm-- “FOET £ AN

| |
| |
TUYNTR IV YIAIM VAVS HVS
oL | Tby g0 | 0L 0 Vig EV O |gIE g'g |¥O FA _ it aan = 08 | L |=-=--cgel ‘BT umr
LLEAVNOK 1M0d LY SONTHAS 8%
T T I |
gL L | 1g |6l LT £t |1FE o £ PE 91 PET 1% (i) ng gL g5 'g |meessssssss0g caoy
[ B FL (L 081 LETO | 861 28 80 o1 g1 auT g1 La 0g o] Li¥ ----pael ‘gg cadag
1 1 _ —
ALIVMHLOTOD HYAN NOAVE NVIAd T8
T T T
I ]

Gy | a9 0Tl | 9E ke 8OE v’ 608 o ko [ | £a LLT ot 8T | ¥¢ 086  — ragT ‘1 cody
LS¥ £% |52 EL1 9t 9% 0 ar 9g 181 i34 Fr6 Pe I | BFET 'OT 981
alv VE (L8 181 ge red g of 98 | BCl £a L 1c 10 |====mmmme--pm o tAON
8FG 6T 18 0ZE gF-  |out g LE 6% | 0ET £g T | 0L - | 1z -adag
L& za |1t LHE FCT | 00¥ N 6% 1y CHT | Le g1 | 8% == | === R AR LY
41 | 92 (L8 181 TE°0 |PEE 00 184 23 2081 b 5g 68 ot -- =m=megE61 e cady

QOOMNMOUE LV Q0AVE Nyddd 0%
e R S
(0,52 o e 100} _
18 soyuw| o untp | ~uog | % dep ~a1oy | UOHIN i
“oxopm)| Y| Za’ | Jreo [FPH 1ad wd | | e (con| @ 1) | (2m) (®o) (s32) —
ud | sowe |0 quon| oy [WD | swor | gior | SMRA | uol | yen |eppe | L 12 umps) (eN) | umis | 9) (ag) |(fors)| o = ROIeD
“PE | —1ag -Ted apLIOTUD | wmppog | -au 10| yoap [eoypg| 2BTELOSTA o
B Y -od | <IN [onid ! -gepy | TTEO ajag
3“”% -og goeD s® (patEInD | E) _
883UpTEY SPTI0S PRATOSSTI _

SSUCTIELS ATTUR UUYL I3]0 SUCTIEICT

IOJ UTSRG I9ATH OPRIOTO] ST UT SITOALIDISID PUN SWERAIlS Jo Sasi{RuUR [RITUSD--'g

aTuEL

- 7L -



c31BWTLSS PIATI 4

"0,087 e ucliwsodeas uc anprsay vy
. o
8 L 1FF g | B ot oTa e LFE 0°Z | 8" 1 w1 £FE |6 _ L8 Gl [+1s] _ A a0l |mm—mmm—m———- £ CaEN
8L | POE ¥ FLOEI GET £g | 81T [ ¥l zT TG o1 821 | 98 £T ‘ogr |----- $O6T '£T -uer
gL | LFE £ 0t | &t 988 | se* | 992 SF | & ¥l £1 z9% | ZT 81 | 19 ¥ a0 mmmmmm———— e £ ang
| |
! I |
9L | 168 & 9 | ¥l FEIL |1 BEE g Ll er 01 z1 0ZET 9°8 _ £°¢ Z1 | =z | ¥ ££e smssssso-s-gg ldag
FrLloEr P 1| F 108 | 4% o e | FT 276 TFE Bl 81 | 15 | ot & 08  |[-—---—-——-- vl
oL | B0V e oL |8 SEL 922 o e |kl ¥ 6 9zz | o1 LT | 0% 1) 9°9g mmmmmm e g aunp
UL | EFF £ 8 at Slg are i b €T 1T 0gE L1 L8 LT q5 A T G AR
A B0 8 ¥l L0z ZE0 | SEE 870870 ¥l 1T 9CE &°1 FoB LT | cg L1 s 9z ittt 1153 S € SR
SOLLONAL ¥VEN HAIATE ONYTI 96
T ——
]
gL | BFF a'o | 8 cetn | o9E 86 '8 ST | 89 mi_ LoET sess-ggET 'EToCuEr
HAVHOXTAL ¥VAX SONIWdS dIWINNH NIATS
9'L | §5F g5 |8 _ﬁmm CE'0 | 852 2°¢ |80 |66 L} B T I N A O CogT 'R cuer
HAVHOETAL 8VEN WIATH ONVTT HLI0E P&
R — i _ i
LUL | 0eF B g1 | g1 £ET 298 2B | LT ST LEE ¥ 61 | 8¢ 10| ¢ |mmmmmmmm—— £ IR
LTL | Goy [ FLO|EL Ll &98 ee o 61 81 LFE | o1 08 | ¥5 1| 6°82 -====ggET ‘g1 "uEC
6L | O6F B 21 | 61 ove 988 g% |8 61 61 698 cr 0Z | &9 A S ittty g Aoy
4L | CEY 20| g |ed 12 42 1rern £1 ST LEE _m.m | 89 51 | 28 gI 918 =-==pa61 ‘8g 1deg
L S O S —
NOLLONAL VAN M4ATH ONYTT HIHON @
q418 Le | FF 851 BET0 | £8E 21 Mm.o ) ag _ 01 ¥ £T | EF e | = GORT '£T -uep
B |
LANMOE UVIN HIOAMTSEN NYNVHONE &6
_ S S —— . T
oL |Ee6 £'E | 0F |®E e LU0 | 8FC 28 g0 6e1 ¥ e iz 56 SE | 89 06 |E2°9 |====-~gpE1 ‘§1 uep
— I | I SR FO—
VHYE N¥S IV SONIWAS VHVS NVE 06
9L gog R Lg | 9% a9cg £ 1EE 0 |er £9 oe aug P ER L I S IR et ¢ogl BT cuer
0-8 |go8 EN 61 |& GCT 6E°  CIE g g- L1 a1 06T 81 ¥C R T i s=-=p Aoy
0L | 998 £ T |o1 STT e Pl ¢ g [ £l HE1 "% L9 oF g q |na'e mmm—————— og -3dag
60 | 16F 0T | 8% (£ | 08T LET DLE 0E (v ¥ 0& 918 3 Le 01 (¥0E mmmmmmmm e § aunp
T L |9bg (IR ag (@l | 8oz ¥ FOE z° £ 0% 14 agy ¥E L g6 (T8 | mmmmmmmmmmeee g ARG
'L | 825 6 g |18 GET ov- | 162 [ £ 0% LE cog 0g L gL |8E- ======}ge1 ‘g ady
b4 BOE L' | oeg |ug [ilins LB LLT 81 & 2E o8t 26 4 0g ot GRT | -mmmmmm— IT "120
9L |582 cono| 0E |81 8 G170 | E¥IV 80 (&0 61 | Tt | Es 1T 1% 01 0EF'E | -----reEl Col w0
— | I ! S S i —
panuTiuol--ROVHE LV WATUD ldviad 88
g
(2:9% |oppea o8 300§
-al & UO[TI
JE soqu o enTp | -U0q | oo hMm -aa10€ W.w 4 (*0oH) (1) (81)
~oIo7m 08 | -T8D Jad € E, ]2 =]
gd wu:.w )|-azos 1uan | _yoy [T BUOL guoyr, | TR wmaw m.-odm.w mﬁw (1) (*os) .Maon mors| (6N) | wmis ‘MHmW (24) |(o18) mm.adﬂ uuv :aﬂuo:ou
“Pe | _iag -TeD SpHIOMED | MNEFME -5%) | wnjpog | -au uoay [2OTTIg| sTd ¥
"R g -od | -IN [onid o | oo Sew | “TEO ay5q
i fooen sE (paiernagen) -1l
pHeads 883UPIEH SPI[O8 PIAIOSSTO

rsuntiels A[TER UBg] J9Yl0 SUOTIEDO] J0f UTSEY JaATH OPEIOTO) 211 UT SATOAJIISAI

PUR SWEIILS JO SASLTRUR JESTWM[D--— g

aTqEL

75



S(2p7) ejeucdaus wdd g7 o jusTwaTnbs @y) sureiUey 0
(%00 1 z
0,087 1® norjeiodiad Uo ONPTSAY ¥

. m e _ — _ _ - - _ m . . . 2
TL| POF L _ ue | we 0T e | LEE | ' 144 ELT 08 aT | 1% 0t 1-8g Smmmm e [ "320
Lofrsg e L |81 Sal 8" | PUE ¥l ZR1 z1 1 8k 01 @LE TTmmmmooos gz ideg

6Ll 96F |8 1e | 9é g1& I 198 : 08 FEE kR PP | 51 ¥I|ET" ity (AN L

g4 | eee ¥ | 1E | 8P 9zz | L | ¥FE . e |17 eF | e | 8E |t | #8e |==mmmmm—= & Amy

gL 018 _m. 0Z  Bg 208 ¥FC | 9EE gE ¥ 0 1€ | 0% g8 | FOET |======paer T cady
| | |
L | B8 _v.ﬁ [ |4 | R TV 01 |FU0 68 a8 Ve 0g Zr | FE 16 ac |=====Ta&r ‘11 "120

-— | 6L == | BL |vET |90E _ EC0 | LBEV - |-- | 201 cg FER e i3 _ o | pog | 86 |mmmmmmmooo- 18 -AoN
- | ¥8L -= 0f |89 HOE | 0E A 901 o avE €5 v | osE | I e e 1z cadag

-— | gas == | 0% |@& ¥lE | - VEEY T |- ik a1 CEE oE 6% | 8¢ | ae |- mmmmmmmem———pg ATOD
- | e - _ &1 | &1 g81 _ _ - GHEY _N.H -= it £1 0iE 0g 0z | T® Bl|-- |- apET wE cady

| . - | | . .
ALTD NOSNHOP MVEN WIATH STTYNHAGHd 80T
. - _ - : _ —

Lo|16E a° #1 |6 | 22e _N_ £ | 0@ a1 96T L1 0g _ on
L|esy L 61 |¥T | g¥e 2 |et | oLE 61 60Z 1% 4z | 8E
R N L1 |ezE LVE 0¥ a8 £Z 218 | &L £z | EF
L UEF g ST ot FET ¢ |er £z al 618 a1 Er A
SLoonsE 9" R FET LgT | 00g LA a1 3 a1 a1 el | LE
TH O bEE g- 80 |&1 oeL RET | BOE -5 AR Ll a1 a1 51 1T | EE
ARE-FA i vLO|LL v 1 ag° | 181 6 |g- ZT a1 oyl It S SF
AT zz |21l ZL1 1€ GET o F ¥ a1 BT [ g% | 1%

Llbee g LU oL Zal e | B6T lo er 2% 1 aRl | g1 [IERN A
L EOW 5 1@l 08T [TAN AT 2 |ee 1z i1 COE s [
L FIE P VL[ 8l 81 0z | 818 g e 4 gl LOZ FI it
L ges b ¥D (ST EETS Bz | BO&EV [ /1 £T £81 at it
| LTE a- L8t 281 g8 | 1FE o'g |70 9z Lt L0Z 21 61
Lol ER BT |91 HLL Lt | LEEY o == i a1 L1 61 ZE
- a1 | uel 0Lt | FEEY g == i3 £1 £1E il T | OF
- lua 181 LT0 | LEIV IR e ot 96 61 8°E [z B
- El [LRs - FH1 81 |-- 01 Z8 9.1 | q T LB

- |at - nog |5t == a1 1T Bl 278 a1 | oF

- _u Z51 -- riay _m.o | == 61 S _pnﬁ At LT | EE
| B | 1 - . S S

ONVTT LV HAATH ONVTT 66
. . . — _ i e o ]
“ro|gte @1 | 6E |vE 9z oF TPE 7N. lg* | w»e | vz | a¥E £ g | or | | )

LolwEr e £8 g ovd vho | bEE 18 & ¥ ¥e 9Ly £g G2 | B

‘8 | Lps # 04 |EE SEE 6L | ®HE lg- e ¥ ET4 FEE i BE | FF

®OL0E ES I 9ga GF | &EE [N 9t 82 298 1€ ee | 8b

Lo tag ER 0E FET Job | v6E 0 e ¥ 2g LEE LE 9E | LF
P Esk VO 94 #ld CoEto | 992 cg (¥0 Ve 61 PiE Pl | oet [&4] -=--pagl ‘gz -idag
| _ . ] ! ~ —

NOSYH MVEN ANEHD HHAVED L6
- P - - - _ - .
2.5% |opes _ oye 300] m
- -au £Lep ~ uOTTIIr | ]
T ro wop | 01 T Loy | aea (T | el | o) g eak s |
95 uog [T | swor | gio | sied S (S a | o) | Cos) | S umis| (eN) | wmis o | ea |eors) %HAM”WE 1OR[[09
1o - apLIoT] | MBIMS =EE} | Wnp -8l uoa] [edis o
d T80 -od | -IN [Onld -~ | oo o8 e | “TEO R ayeq
faoeD sE (pareInaTeEa) - |
sgaupIrey BPTI0E PIATOSSTO |

= Aptep uuyl Jayio SUoTleso] Jof ou

v AIATY OPEJIOTON AU} UT SITOAISSEL DUE S sasiienn JEoIUSI-- g ATURL

- 76



T0,08T ¥ vallercdess Uo anpisay ¥

| ] ] ]
99| 6L - o F BRI | == FoT -- - - greR | mmm—m————————m ap
S°9| BEF | -— |81 [eliFA | - Ve - - | -- | vEr |- m—===(F tDa
5'L| 589 't sz |99 588 | 08 Z¥E £F 06 1 #8 | g Aoy
6'0| 852 g ZT |11 | 81T | '8 m 24 e T2 1% [ R & i 9z 1dag
4'L| B6L £’ ET |6 | L8 | @ s g tm % PR DY S (RS ——— g ‘1dag
0°L| POE T g |0 £1T | 2 | LET €| 9°g ar 0°g aung
99| £BE £ 6 |81 ¥LT _ 6L josT jLel g'w cg £g | rg -ady
69| £08 E'1 | 98 S8 01g o 0g| | aLg | 0g 011 PT EF'T ====m-1961 'S 120
S s SN SR B 1 SN E ! Sk
NILSNV IV LATULS QUEE IV HITUD MITIVM ETT
[ [ T
L9 00 - s arl e | = |- 8w - FL1 - - [ == PoE A
g9 | abt - e EL1 e B == | == BE - c0Z - - | -— 1878 |-mmmmmmm—- 0F -2
9L B0L [t} @ | 89 968 | 85 | ¥EF AR a9c |0 LGE s a0l £r|6yr 0 | mmm———————— G Taoy
69| &g I g |8 £0T LT | EBT | T |1 oL a1 811 5% [T | ®E R T il gz 'adag
bri| 08T €’ g1 |¢ LL [ FLT ool | g ° |06 ‘oL a8 g5 4T | 82 fov | orge | mmmmmmmoos g -adag
£°L| 06T T ¥ [ L0T LT FET | ot |r "1 2'g 1£T [\ 2T 453 la'g [47s¢] e mm———————f U
99| 1L g Lol 81 LLT 62" | 018 gilgz- (o8 |oat val 79 [6'@ LY l8y | UL | T 961 “rg -ady
DLl TRFE (E°T | 9E |9% BVE .70 | TES &b ¥ 0 19 | ew 6FE 55 ®21 _ eT|og 0 ======196T 'S 100
U S— i | 1 | o I o
NILSNY LV LEAHLS HIBE LV NIAHD HATIVM
679 | BID oo 0T |62 108 Ly 0 | 898 70 Za EE ZTE mmm-sggEl RTOCEny
NILSOY I¥ SONIWAS NOIHVE 111
—T T T E— — T
i i | ‘ .
LULLVEY gz | L |0z 11z £L°0 | 6EG 7 R ] 4 _ ®T | £EE |9°0 | &89 | 81T gg 1 E°6 [ O SeBT ‘g aunp
1 - - I | b
NILSNV LV SDONIUdS NOLWVE TAOEV MIIHD NOLu¥E 011
R T T T
€L | 96g P | 16T _ et | a1z ot | og | —==-198T L1 T390
!
SONIHAS DNIddIHO HVAN ANIT ALNNOD SAVH IV HATHD NOIUVE 60T
T T T T T S S I
9'L | BSE _,.: g1 |og 991 m 6270 | §18V | 00 (&0 0a | ez 89 01 91 0¥ F 2 096T ‘g ATne
N R | | | |
NILSAY UYEN HuVd ADLNWHO0 LY MEM¥D TTAH 90T
T T I T T T
| | | .
6'9 | 52 L s |0 1z1 61" | 2P |8°g ] 6PT |22 | EB°E  |E°9 oF L 009 BT —=—===———== £8
'L | 5% a2 0 | 2k geg | 108 s e ZEE LE ze oF | g- 01| mmmm—m—m e &
STh ) bt 9 Ll j8E 9%z S ' 1% 828 | FS@ £2 62 1c G- 1%L [ Lz
UL | ®EL P10 08 09 282 ag 0 | OT¥ mm,c _m.: | 86 RE | 048 ¥e £F | & g 8 1L _ ||||| o6l '8l
. L ! L — | B I S
PANUTIUOD~~ALTD NOSNHOL UVEN HHAIN SHTVNYIdEd “£01
wnys
(0.92 | e e 100}
e soyw| HRI ot -uoq | 2 4wp -axoe | UOHTIK (*00H)
-oJopm) PR o5 | _go [7EEM zod Tad xed (@) |Fon)| () e ) (@) (20) 870 uogoa
B | sowe |"039F quoal oo [wmp | suok | guor | SR | gok |yes|epyr | (12 (P08) | oq [TME| (@) | wmis | P () |(*OTS) ogi) RA2T02
_ “PB | -aag -TeD T L BpIIOTYD | 3BIMS -§%) | wmjpog | -au uoay [eoprg| PP TEUSTd Jo
W00 g -od | -IN [ongd SR | o gap | “TED oyeq
Sloa -og oo 5B (pa1BeInN2TeEd) -
prrads ssaupIEy SPI[08 POATOSSTO

ISUOTIEYS ATTER UBHY U310 SUOLIEDO] J0f OUTSEG JIATY OPEIOTO) 81 UT SITOAIISIL PUR SWUEAIIS Jo SASATRUR [BdlW8Ud- g5  &1qE]

= 77



SalemTisa PTATI

‘0,087 1® voljriodeas uo anprsay v

- T T T ;
£°L lsst —‘L'O [ 12 IDE l6L1 [ |1r£‘n lsbz ] §°E |z'0 :I L 98 l L1 i 22 l;;s | 25 | | t1| net'e I 6881 ‘gz -ady
ALID AVE VAN MIATHM 0AVYOTOD FET
it e T :
L0 | FIE 1&"0 [ L1 ]b lGZI _l [bZ'O |9L'[ 1 [ - F1 [ 0t I EGI]I zT |z';, | oF | .LT| | ----- gear Teg cady
AUYT ATOVE LY IHVT TTOVT (EET
S T M o .
gL | 9L¥ g 0| BT |aE 208 LETD |DLE | 8 [£°0 B2 | gt | L0E 08 z1 19 A N 26T ‘og -ady
&0 oig |gRay | EN |8 | 83 vaa LE 91 | 85 “ER61 CHT AR
0at 29T ccey | 0°1 92 B 991 91 T | &F el
GFF I ozav -- ;54 £a £8T -- - | - 1]
LE¥ ] 581 T98¥ -- LE T SLT - - | -- RERs]
LEF | aug BEEY ot £8 | ooe 02E == - -- 1dag
[iPXS i | BLT £6EY 50 FE - CET - - | -- Hiiny
AAVT TTIOVA HVEN HIATH OOVHOTOD  TEL
69 Hel 2E 281 | 8] 9Lt |
971 | 192 g0 | 8 |91 T2t gz'0 |[09TY oo @ 0y 61 gE1 2% ERNe 68 gr 0000
SNENNTOD LY MIATY OOVHOTIOD 01
! I - S —— .
) Fo1 | g |zt POl 0 96E g 1L £E [ (€01 r O] o5
29 A A O e TR A g |2 £T Z°g 9Tl B'8 | &8 1 LE
R 6° £& |8t ¥lg P BOE o £ &g | os OFE i L LF gL
| | |
GrLofesg et | 2T ¥ 011 g |g¥I Z A at gt | oosr|te| g2 ce W 01| el
[ T C R A N T P aad i3 FGEY o | e 0z 0se ZF |ge o8 22 ¢4
oL | EBE L g | L q51 gg" qEay [ANRE < Tt 81 61 65 Le oT|  uugd
cor|ate IS FARRES 3] |1 |11 | £z a1 0n°a &6 | &g L a8 bl o8 06 |
PRFARETRY B0 £E Bl PEIO | ®#E"0 |0BEY | 0o e 0z Tra <a £F 20 | 9Ti GOTHE
— - A L 1 S
SNANNTOD UVIN MITUD SNIWWOD 68T
T T - T ] e .
9L |€6k  [£°T | EE Ps 25T [ 620 cEgy | 0rEErn ac LE LI Le £1 ‘ zF |00'0 ‘I’"b ‘ [IE L R i ZCGT CTT sunr
|
S - - . I L I S B
AONVED VT LY HHATY OUYHOTOD 2T
— — — 7 T 7 T
[ [ f I [ [
# L | LLY £ u‘ ot BE i i 660 | 18E ET(F 0 21 | ¥ ECE a1 a°E 06 | Lo lorg messgnaT 0f aad
R | | IS S |
ATTIAMADN A MVAN MITUD JIOUvaTin 12T
. - - i s -
gL |wet 5 Lt |zE Gl (55 g8t (g g1 | v 081 X v | o | z “any
L L |96k € 0 |CF 9gE fE R 2 | &r | ozg o1 a1 ¥@ 1 finp
9L |rog ¥ a1 |L¥ vE& [ AN [z B T4 oL 1 T THY CTER
G e L ER PEE re” R £f T RE 54 L1 06 g aad
L |IEF L g |a losr | £e- - g z1 e E14 1% T | ¥S ' Anpg
174 |aee Lo GT LB A 4 | RO oL ojEra L £9 998 a9z LT Ly 0 TER
| o . | | i e
ATTVA TAN MOTHH HEHED NOINO 081
T wngs [}
(0,52 | 79e 100}
el -au Ae | VO[T
e soyul 0, | mntp | ~UOQ ~fel Jﬁg -e1ow .Igg f00m) [:1] ()
-ozopm)|_ g o -os | -TED | 1ad (&) CFoN)! (4) (1) *os) aue | e (ex) umrs | (B | s o (s19) uopasIo
Hd | aouwe 08 1u2a | oy [T BUOL suor, | TP | uos |ayen|opia | o 1o O | -uoq N " v | we| GO C0) sgreyaera o
PR | —iag -TeD SPLIOTYD | 21BNNS ~B¥} | Wnjpog | -aU uoIy |BITIS)
-1onp wnip -og | -IN [Fonfd “IEY | 6g -8B ~TeD BT
-uod -og B‘O:JEO ge [pajenopBE:) - s
pr2ads ggaupIey SPI[0B PAA[ORET |
v ] ]

cEunLjRls Ljlep

eyl Laglo SUOTIwaa] Jo] UTSE( J34TY COPRISTOD 4101 U7 SITOAJS58] PUR sSWEalls Jo S25{[8uUe [eaTwanl--'g

BIOEL

- 78



