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GREAT LAKES MONTHLY HYDROLOGIC DATA1

Thomas E. Croley II and Timothy S. Hunter

ABSTRACT. Accurate hydrologic data (over-land precipitation, over-lake precipi­
tation, runoff, lake evaporation, net basin supplies, connecting channel flows, 
diversion flows, beginning-of-month lake levels, and changes in storage) are 
required for simulation, forecasting, and water resource studies on the Laurentian 
Great Lakes and their basins. This report is an update of an earlier report present­
ing Great Lakes monthly hydrologic data (Quinn and Kelley, 1983). It has been 
expanded and revised to include all available data through 1990 and to reflect 
improved computational techniques. The data and a program for combining the 
data are available on a companion diskette.

1. INTRODUCTION

Accurate hydrologic data (over-land precipitation, over-lake precipitation, runoff, lake evaporation, 
net basin supplies, connecting channel flows, diversion flows, beginning-of-month lake levels, and 
changes in storage) are required for simulation, forecasting, and water resource studies on the Laurentian 
Great Lakes and their basins. In 1983, the Great Lakes Environmental Research Laboratory (GLERL) 
published a report (Quinn and Kelley, 1983) compiling monthly values of these data through 1980 in a 
single source. This report serves as an update to the 1983 report by providing additional data through 
1990 and revising some data to reflect improved computational techniques. We also provide a companion 
computer diskette which contains all of the tables in the report as well as some derived quantities and 
FORTRAN software for computing additional derived quantities. As in the previous report, numerous 
sources are involved so the period of record for the data will vary.

As in the preceding report, all hydrometeorological data are uncorrected for gage errors or systematic 
measurement biases (such as precipitation gage undercatch). Data are averaged spatially and temporally 
without regard to their relative quality, except that obvious errors of two types are trapped: 1) all daily 
minimum and maximum air temperatures that improperly match are regarded as missing data (i.e., 
minimum exceeds maximum), and 2) all air temperature or precipitation data that exceed range limits are 
regarded as missing. These range limits are, for the U.S. side, -60°F - 115°F for air temperature and 0-10 
in. for precipitation; for Canada, they are -53°C - 43°C for air temperature and 0-25.4 cm for precipita­
tion.

2. THE PHYSICAL SYSTEM

The Laurentian Great Lakes contain 23,000 km^ of water (about 20% of the world’s fresh surface 
water) and, with their surrounding basins, cover 770,000 km^ in the United States and Canada; see Figure 
1. Their surface areas comprise about one-third of the total basin area. The basin extends over 3,200 km 
from the western edge of Lake Superior to the Moses-Saunders Power Dam on the St. Lawrence River.

'GLERL Contribution No. 902
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Figure 1 .—Location map for the Laurentian Great Lakes.

2



The water surface cascades over this distance more than 182 m to sea level. The most upstream, largest, 
and deepest lake is Lake Superior. The lake has two interbasin diversions of water into the system from 
the Hudson Bay basin: the Ogoki and Long Lac diversions. Lake Superior water flows through the lock, 
hydroelectric power facilities, and compensating works at Sault Ste. Marie, Michigan and down the St. 
Marys River into Lake Huron where it is joined by water flowing from Lake Michigan through the Straits 
of Mackinac.

Another interbasin diversion takes place from Lake Michigan at Chicago. Here, water is diverted 
from the Great Lakes to the Mississippi River basin. The water from Lake Huron flows through the St. 
Clair River, Lake St. Clair, and Detroit River system into Lake Erie. From Lake Erie the flow continues 
through the Niagara River and Welland Canal diversion into Lake Ontario. The Welland Canal diversion 
is an intrabasin diversion bypassing Niagara Falls and is used for navigation and hydropower production. 
There is also a small diversion into the New York State Barge Canal system which is ultimately dis­
charged into Lake Ontario. From Lake Ontario, the water flows through the St. Lawrence River to the 
Gulf of St. Lawrence and the Atlantic Ocean.

Lake Superior and Lake Ontario are the only regulated lakes in the system. Their regulation is 
conducted under the auspices of the International Joint Commission (IJC) and its Boards of Control. The 
criteria, or guidelines, for the regulation of these two lakes are set forth in Orders and Supplementary 
Orders of Approval issued by the IJC. Regulation plans which strive to satisfy these criteria have been 
developed and are incorporated in hydrologic routing models maintained by the U.S. Army Corps of 
Engineers and Environment Canada.

The hydrologic cycle of the Great Lakes basin and meteorology determine water supplies to the lakes. 
Runoff comprises a significant part of the Great Lakes water supply, particularly during the snowmelt 
season, late March through early June. Because the lakes are so large, lake precipitation and evaporation 
are of the same order of magnitude as runoff. On a monthly scale, precipitation is fairly uniformly 
distributed throughout the year. Lake evaporation typically has the greatest effect on water supplies 
during the winter months as dry air and warm water result in massive evaporation. Condensation on the 
cool lake surface from the wet overlying air occurs in the summer. Net groundwater flows to each of the 
Great Lakes are generally ignored. Net supplies (runoff and precipitation less evaporation) typically 
reach a maximum in late spring and a minimum in late fall.

3. PRECIPITATION DATA

We present monthly estimates for over-land and over-lake precipitation for each of the Great Lakes in 
Appendices A and B, respectively. Due to the quality of the available station data, estimates were derived 
in three ways, corresponding to the available periods of record for different segments of the historical 
time series. Data prior to 1930 were computed by the Lake Survey District of the U.S. Army Corps of 
Engineers and by the National Ocean Survey. Data for 1930-1947 were computed at the Great Lakes 
Environmental Research Laboratory (GLERL) from monthly station values. Data for 1948-1990 were 
computed at GLERL using daily station data. The methodology for each period is briefly described 
below.

The Lake Survey District of the U.S. Army Corps of Engineers, and later the National Ocean Survey, 
computed monthly precipitation estimates for data earlier than 1929 with an areally weighted “district” 
approach (Quinn and Norton, 1982). Monthly over-land precipitation data begin in 1882 (Superior), 1883 
(Michigan), 1883 (Huron), 1900 (St. Clair), 1882 (Erie), and 1883 (Ontario). Districts (large areas) were
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designated and divided into sub-districts (smaller areas). Arithmetic means for each sub-district were 
computed from all stations chosen for that subdistrict. The sub-district values were areally weighted to 
compute district precipitation. Over-land values were computed by areally averaging district values. 
Over-lake values came from the use of nearshore stations. Monthly over-lake precipitation data begins in 
1900 for all lakes.

Quinn and Norton (1982) computed 1930-1947 monthly precipitation using a modified Thiessen 
weighting approach. They areally weighted monthly station data on a 5-km grid to calculate each 
monthly value. Each grid square, belonging to the basin or lake, was evaluated to find its nearest station; 
the relative counts for each station within the basin or lake were used as Thiessen weights to areally 
combine station values for the basin or lake. All available stations within 25 km of the basin were used, 
and the weights were recomputed for each month as necessary.

We computed 1948-1990 monthly precipitation from all available daily data from stations within 0-30 
km of the basin, depending upon station density near the edge of the basin. Station data for the U.S. were 
obtained from the National Climatic Data Center (1987), and station data for Canada were obtained from 
the Atmospheric Environment Service (1981). We then used Thiessen weighting (Croley and Hartmann, 
1985) similar to the above, but defined for a 1-km grid and recomputed every day for all watersheds 
within the basin and the lake. The basin watersheds were defined by the U.S. Geological Survey and the 
Water Survey of Canada. We constructed daily over-land basin precipitation by areally weighting the 
areally-averaged daily precipitation for each watershed and summing over the days in each month. We 
also constructed total monthly over-lake precipitation by summing the areally-averaged daily values for 
the lake surface.

4. RUNOFF DATA

We computed watershed runoff estimates, in Appendix C, using streamflow records from major 
rivers, available from the U.S. Geological Survey (Showen, 1980) for U.S. streams and the Inland Waters 
Directorate of Environment Canada for Canadian streams (Inland Waters Directorate, 1980). Complete 
years of historical daily runoff data begin in 1908 (Superior), 1910 (Michigan), 1915 (Huron), 1935 (St. 
Clair), 1914 (Erie), and 1916 (Ontario). Daily runoff values provided by these agencies were summed for 
each watershed within a lake basin. The runoff was extrapolated over ungaged areas; between 22% and 
43% of the Great Lakes basin remains ungaged (Lee, 1992) and runoff error potential exists. Weights 
were assigned to each non-overlapping streamflow gage by dividing its drainage area by the watershed 
area. Daily watershed runoff estimates were computed by summing all daily station values in the water­
shed and then dividing by the sum of their weights, to extrapolate for ungaged areas.

Daily lake basin runoff estimates were computed in a similar manner by summing the watershed 
estimates, for which there were data available, and then dividing by the ratio of the area of those water­
sheds to the total basin area. Monthly basin runoff was computed by simply summing the daily basin 
runoff estimates for all days in each month.

The earlier methodology for computing the runoff values (Quinn and Kelley, 1983) differs from our 
methodology concerning the handling of missing data. Quinn and Kelley (1983) used data from upstream 
gages to fill in missing data. We did not fill in missing data, but rather removed any stations with missing 
data from the computations. This effectively makes a station’s drainage area part of the ungaged area of 
the subbasin, and the normal area extrapolation is used with no further adjustments required.
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While diversions should not be included in the runoff, the Ogoki diversion is indirectly included as 
part of the Lake Superior runoff data. The Ogoki diversion is routed through Lake Nipigon and the 
Nipigon River flow records reflect it. It is not directly estimable at the mouth of the Nipigon River where 
it flows into Lake Superior, however, since Lake Nipigon is regulated and river routing alters the time 
distribution. Therefore, we cannot remove this diversion from the flow records. Based on long-term 
average annual flows, the Ogoki diversion contributes approximately 0.8% of the estimated Lake Supe­
rior runoff.

5. LAKE EVAPORATION

Monthly evaporation estimates (Appendix D) were derived from daily evaporation estimates gener­
ated by the Great Lakes Evaporation Model (Croley, 1989a,b, 1992; Croley and Assel, 1994). This is a 
lumped-parameter surface flux and heat-storage model. It uses areal-average daily air temperature, 
windspeed, humidity, precipitation, and cloudcover. These data are sufficiently available since 1948 
(1953 for Georgian Bay), and 2 years are used for model initialization. Over-land data are adjusted for 
over-water or over-ice conditions. Surface flux processes are represented for short-wave radiation and 
reflection, net long-wave radiation exchange, and advection. Atmospheric stability effects on the bulk 
transfer coefficients are formulated and used with the aerodynamic equation for sensible and latent heat 
surface fluxes.

Energy conservation and superposition mixing are used to account for heat storage in the lake. The 
effects of past heat additions or losses are superimposed to determine temperatures at all depths. Each 
past addition or loss is parameterized by its age and allowed to mix throughout the volume accordingly. 
Mass and energy conservation are used to account for ice formation and icepack decay in the lake.

These relations are solved simultaneously through iterative determination and use of water surface 
temperature and ice cover. The model was calibrated to give the smallest sum-of-squared-errors between 
model and actual daily water surface temperatures observed by satellite during the calibration period of 
generally 1979-88 and smallest sum-of-squared errors between model and actual daily ice cover during 
the calibration period of 1958-88. Statistics compiled over independent verification periods agree well 
with the calibrations. The models were also assessed partially by comparing model evaporation with 
water balance derivations for 1951-88. Low annual residuals resulted.

Turnovers (convective mixing of deep lower-density waters with surface waters as surface tempera­
ture passes through that at maximum density) occur as a fundamental behavior of GLERL’s thermody­
namic and heat storage model. Hysteresis between heat in storage and surface temperature, observed 
during the heating and cooling cycles on the lakes, is preserved. The model also correctly depicts lake­
wide seasonal heating and cooling cycles, vertical temperature distributions, and other mixed-layer 
developments.

Comparisons between model results and actual data include 23 years of daily aerial and satellite 
observations of water surface temperature on all lakes, 8 years of bathythermograph observations of 
depth-temperature profiles on Lake Superior, and 1 year of independently-derived weekly or monthly 
surface flux estimates on Lakes Superior, Erie, and Ontario (2 estimates). The daily lake evaporation 
estimates were summed over all days in each month to calculate monthly lake evaporation.
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6. NET BASIN SUPPLY

The water supplies to a lake, referred to as the net basin supplies (NBS), are defined in terms of their 
components as:

NBS = P + R - E (1)

where P is over-lake precipitation, R is basin runoff to the lake, and E is lake evaporation. NBS have also 
been computed indirectly by both the U.S. Army Corps of Engineers and Environment Canada as a 
residual in a water balance:

AS = NBS +1 - O + D (2)

where AS is change in lake storage computed from lake-level changes, I and O are inter-basin inflow and 
outflow through a natural channel, respectively, and D is inter-basin diversions into the lake. Equation (2) 
ignores thermal expansion, consumptive use, and groundwater.

Lake evaporation is estimable from 1950 (1955 on Lake Huron), since wind speed and humidity data 
exist only since 1948 (1953 on Georgian Bay) and 2 years are used for model initialization. Thus, NBS 
from equation (1) from 1950 (1955 for Lake Huron) are reported in Appendix E. (Note: since Lake 
Superior runoff indirectly includes the Ogoki diversion, there is a slight error in component NBS on Lake 
Superior.) Residual NBS, from equation (2), depend on connecting channel flows and water level data, 
which exist preceding January 1900. Residual NBS are not presented here, but a computer program is 
included on a data diskette for computing them in a variety of manners.

Water balance errors can result in significant differences between NBS estimates computed from 
equations (1) and (2). Table 1 summarizes a comparison of the two monthly NBS series over an evalua-

Table 1.-Comparison of residual with component monthly NBS over the 
evaluation period (August 1982-December 1988).

Superior Mich-Huron Erie Ontario

Mean Component NBS (mm) 75 87 63 162

Mean Residual NBS (mm) 68 78 70 156

Standard Deviation Component NBS (mm) 64 60 98 108

Standard Deviation Residual NBS (mm) 63 66 102 118

RMSE (mm) 23 20 27 33

Correlation 0.94 0.96 0.97 0.96

Bias (mm) 7 9 -7 7
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tion period of August 1982 through December 1988. While correlation is good, there are large differences 
between the component and residual methods for all lakes, as reflected by the bias and root mean square 
error (RMSE) statistics. On all lakes, the RMSE is about one third of the standard deviation of compo­
nent NBS. On Lakes Superior, Michigan, Huron, and Erie, the bias is about one tenth of the mean 
component NBS, and on Lake Ontario it is about 4%. Comparison plots of average seasonal characteris­
tics of NBS from both methods (Lee, 1992) reveal little difference in the timing of the seasonal maximum 
and minimum, but reveal significant differences in the monthly means during the late summer and fall 
months. Annual comparison plots (Lee, 1992) show the residual NBS are consistently lower than the 
component NBS throughout the evaluation period used here for Lakes Superior, Michigan, Huron, and 
Ontario. This agrees well with the bias in Table 1.

6.1 Residual Method Errors

The differences between residual and component NBS largely result from residual errors in the water 
balance of equation (2). These include errors in estimating change of storage, inter-basin inflows, out­
flows, and diversions, and errors in ignoring thermal volumetric changes, consumptive use, and ground- 
water. The change in storage on a lake is computed from the difference between the beginning-of-period 
and the end-of-period water levels (Lee, 1992). Both are estimated with 2-day averages of spatial means. 
Average estimates of instantaneous values and remnant short-term fluctuations cause errors in estimates 
of storage change and, ultimately, NBS. Croley (1987) evaluated errors in storage change for Lakes 
Superior and Erie and found the largest error in fall and winter months, when storm activity is most 
frequent.

Lake outflows are determined by direct measurement (Lakes Superior and Ontario), stage-discharge 
relationships (Lakes Michigan, Huron, and St. Clair), or a combination (Lake Erie) and are generally 
considered accurate within 5%. However, small outflow errors can result in large errors in residual NBS. 
Quinn and Guerra (1986) have shown that a 5% error in the Detroit or Niagara River flows can result in a 
34% error in the residual NBS of Lake Erie. Errors in outflows estimated for Lakes Michigan, Huron, 
and St. Clair may exceed 5% during ice jams, since ice retardation must often be estimated. Other 
sources of large errors in flow estimation include flow reversals on the Detroit River during seiche 
activity on Lake Erie, past dredging activities in the St. Clair River, and negotiated changes in flow rating 
equations.

As previously discussed, the Ogoki diversion is reported at a point before it enters the basin even 
though it passes through regulated Lake Nipigon and is part of the measured runoff into Lake Superior 
through the Nipigon River. Unfortunately, the timing and amount of diverted water from Lake Nipigon 
cannot be separated from its natural flow. Because of this, and for purposes of comparison with compo­
nent NBS, it is not recommended to include the Ogoki diversion as an inflow to Lake Superior when 
computing the residual NBS. It is recommended, however, to include the Long-Lac diversion, as it is not 
included in our runoff estimates. Since some include the Ogoki diversion as an inflow (primarily as a 
pragmatic solution to an accounting problem), the program for computing NBS (supplied on the compan­
ion diskette) allows its use as an option. Likewise, diversions from Lake Michigan, in equation (2), 
include actual withdrawal from the lake and redirected lake drainage (International Joint Commission, 
1985), even though only lake withdrawal should be used. Both of these diversion inconsistencies cause 
errors in residual NBS estimates.
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Omissions in equation (2) further contribute to error in residual NBS estimation. Ignoring thermal 
expansion or contraction of the lake water body can result in a 100% error in monthly residual NBS 
(Meredith, 1975) on each lake. This difference is largest for June through November, when the lakes heat 
storage increases and then declines. Quinn and Guerra (1986) verified this in a Lake Erie water balance. 
Ignoring the total consumptive use [about 2,850 cfs in 1989, (Great Lakes Commission, 1991)] will affect 
residual NBS (computed for the entire Great Lakes basin) as much as omitting the Lake Michigan diver­
sion; they are about the same magnitude. Groundwater contributions to the Great Lakes are generally 
taken as small (Great Lakes Basin Commission, 1975) and conveniently ignored since they are unknown. 
However, any groundwater errors are directly reflected in the residual NBS estimation. While no residual 
net basin supplies are presented here, they may be computed from equation (2) from changes in storage 
(computed from lake levels), interconnecting channel flow rates, and basin diversions; these data are 
presented here in following sections. They may be used with a program provided on the companion data 
diskette to compute residual net basin supplies in a variety of manners.

6.2 Component Method Errors

There are, of course, errors associated with the component method of estimating NBS. These include 
errors in estimating precipitation, runoff, and evaporation. Over-lake precipitation estimates can be 
different, depending on which land-based meteorologic stations are used and how lake/land precipitation 
ratios are determined from short-term studies. For the Great Lakes, where lake effects on nearshore 
meteorology are significant and the drainage basins have relatively low relief, the use of all available 
meteorologic stations throughout the basin may be less biased than the use of only nearshore stations. 
GLERL often estimates over-lake precipitation from over-land precipitation which is, in turn, measured 
throughout the basin and Thiessen weighted (Croley and Lee, 1993). Direct measurement of over-lake 
precipitation may be possible in the future with the implementation of the Next Generation Radar 
(NEXRAD) as part of the National Weather Service modernization program.

Likewise, there are errors in evaporation modeling. While the model agrees well with monitored 
water surface temperatures, ice cover, temperatures measured at depth, and estimated thermodynamic 
surface fluxes, there are no evaporation measurements to compare. However, even though there are 
significant differences in monthly component and residual estimates of NBS, they agree well over the 
long term; this indicates the long-term evaporation estimates, at least, are reasonable. The Lake Superior 
component NBS estimate includes the Ogoki diversion; it should not. See Section 4, Runoff Data, for 
more information. This introduces a small error into component NBS. Based on our review of the 
sources and magnitudes of errors in the computation of NBS, we believe that actual NBS are determined 
more accurately now by estimating all components directly, instead of as a water balance residual.

7. CONNECTING CHANNEL FLOWS

The connecting channels of the Great Lakes system consist of the St. Marys, St. Clair, Detroit, 
Niagara, and St. Lawrence Rivers. Historical flows in these channels are presented in Appendix F. The 
basic reference for the St. Marys, Detroit, and St. Clair River flows was the Coordinating Committee on 
Great Lakes Basic Hydraulic and Hydrologic Data (1988). The reference for the Niagara River flows was 
the Coordinating Committee on Great Lakes Basic Hydraulic and Hydrologic Data (1976). The flow data 
for the St. Lawrence River were obtained from the Levels and Flows Work Group (1969). Updated 
values for the St. Marys, Niagara, and St. Lawrence Rivers were obtained from the Detroit District of the 
Army Corps of Engineers.
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8. DIVERSIONS

Data for the Long Lac-Ogoki, Chicago, and Welland diversions were obtained from the Levels and 
Flows Work Group (1969) and updated by the various responsible U.S. and Canadian agencies and 
international boards and committees. They are presented in Appendix G. Note that the Chicago diversion 
includes water that would have gone into Lake Michigan as streamflow runoff, but is now discharged into 
the Mississippi River basin. The diverted area of the basin has already been removed from consideration 
in our runoff estimates for Lake Michigan. Using this diversion data in a water balance with the runoff 
data presented here would double count (negatively) Chicago runoff. That is, runoff to Lake Michigan 
does not include Chicago runoff to the lake, but Chicago runoff is included as a diversion from the lake. 
The user of this data will need to account for this if performing water balance calculations. The diversion 
values do not accurately reflect the amount of water removed from the lake, but are significantly higher. 
Through discussions with the U.S. Army Corps of Engineers in Chicago (Kiel, personal communication, 
1993), we determined that it is not possible for us to separate the components for most of the period of 
record. The numbers are, therefore, presented as supplied to us.

Additionally, in late 1992, the U.S. Geological Survey performed a verification of the rating curve 
used to compute flows through the Chicago diversion. The USGS found that the flows were actually 
much higher than indicated by the equations which were used during the period October, 1985 - Decem­
ber, 1990. Accordingly, data for this period is presented from the revised values supplied by the U.S. 
Army Corps of Engineers, derived from the USGS acoustic current meter at Romeoville, Illinois.

9. BEGINNING-OF-MONTH LAKE LEVELS

We computed the beginning-of-month lake levels, in Appendix H, using the same methodology used 
to compute the values published in the 1983 report (Quinn and Kelley, 1983). See Quinn (1975a,b), 
Quinn and Derecki (1976a,b), Kelley (1976), and Quinn et al. (1979). A minimal set of Thiessen poly­
gons were constructed and used without further modification. Missing station data were filled in by 
various techniques using nearby gages so that Thiessen weights never required recomputation due to 
missing data. Networks changed only when new stations became available or old stations were discontin­
ued.

The values in this publication are reported in IGLD 1985 datum. The 1983 report (Quinn and Kelley, 
1983) used the IGLD 1955 datum. We do not have access to the station data prior to 1973 in a computer- 
readable form, so we did not recompute the values prior to 1973. We simply computed lake-wide conver­
sion factors (from IGLD 1955 to IGLD 1985) based on the networks employed and the conversion factors 
for the individual gages in each of the networks. The conversion factors were then applied to the IGLD 
1955 values. The IGLD 1955 to IGLD 1985 conversion was unavailable for Pte. Petre, Ontario, so it was 
estimated by the average of those at Cobourg, Ontario and Kingston, Ontario. We recomputed the values 
from 1973 to 1990 by using the actual IGLD 1985 gage data. Our network was the largest network used 
by Quinn et al. (1979). In those instances where a station from that network had been discontinued, we 
recomputed the network weights.

The beginning-of-month level for a gage is defined as the level at 12:00:00 a.m. (midnight) on the 
first day of that month. Since this value is generally unknown for practical reasons, it is standard practice 
to compute the value by averaging the daily mean level for the last day of the previous month with the 
daily mean level for the first day of the current month, when both are available. When one or both of the
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daily mean values are unavailable, several alternative methods for filling in the missing data are available. 
We used the following methods, listed in order of preference, to estimate the beginning-of-month lake 
level (BOM) from daily lake level i days after the beginning of the month, Lj:

BOM = 0.50 L+0 +0.50 L_i
= 0.67 L+0 + 0.33 L_2
= 0.33 L+1 + 0.67 L_!
= 0.75 L+0 + 0.25 L_3
= 0.25 L+2 +0.75 L.j
= 0.50 L+1 + 0.50 L_2
= 0.60 L+1 + 0.40 L_3
= 0.40 L+2 + 0.60 L_2

BOM = 0.50 L+2 + 0.50 L.3 (3>
= L+0
= L+1
= l+2
= L-l
= L-2
= L-3

These alternatives were sufficient to compute beginning-of-month level at each gage for each
month.

10. CHANGES IN STORAGE

Monthly changes in storage for each lake, presented in Appendix I, were computed by multiplying the 
difference between two consecutive beginning-of-month levels (as determined by Thiessen weighting) by 
the area of the lake in Table 2. Changes in storage were then converted from volumes into average rates 
by dividing by the number of seconds in the month. Leap years were taken into account.

11. DATA AVAILABILITY

All data in Appendices A-I and a FORTRAN program for computing net basin supplies are available 
on a companion diskette. Inquiries should refer to this report and be addressed to:

Publications
NOAA, Great Lakes Environmental Research Laboratory 
2205 Commonwealth Blvd.
Ann Arbor, Michigan 48105-1593 
U.S.A.

Table 2. Coordinated Great Lakes Drainage Areas (Coordinating Committee, 1977)

Superior Michigan Huron St.Clair Erie Ontario

Lake Area (sq km) 82,100 57,800 59,800 1,170 25,800 19,000

Land Area (sq km) 128,000 118,000 134,000 15,700 61,000 64,000

Basin Area (sq km) 210,000 176,000 194,000 16,900 86,800 83,000
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z a>inoina>o><DO>c\ji'- ) ) -( \co c\j o o c\j q c\{ o> if) in ô (Dcoo-OOcvjcvJCOjt NWdcoidc-O)ji tS in in in lO CDIT) '^tTtcoinirjifjcocDCDTfs

Tf OOr-O^tDO)’-’ CDCoLU - ^r^OO^r^CDCNCMq q q o ^ c\j o> io o> o> ificqfpomqqtoqiflO o'oddodoJcoi-^T^ajT^ di^M-CTicoadodr-’coCT)

A
O COTtCOLOa>COCVJCOCOOTtLO^tCC\i"3-C\JCDO^ (DOC\JinCDCDCVJCDO)CM CO '■tCNJCOCOCDlO'*—COCOO)N -r-'cdajfdcb-r-^alcod r^cdddcddoji^^cD

T ococdocdoo locdo

C

OOlOOCOCO^OsJf^CDOOOCNJOCO^-O’r-COCO ^  lN.

O

MnCOOO'tOONCp’t ^dNoicDr^cdcdoj^ aci r^- d loco odd t—co co

PE

cor-coojio^oi^incD(£un ^ omcviONTr oaoocg^-^coio^-CT)

S

 OTTCDCNJtOOiOr^CDOTf^doii^co^cdr'-'o) CT>M-'o>CT>CDCDCDcdcdd

G N^CO

U

ir>r^o)<DO NCOCMO CO -1- q ■r- q ^ t- q̂-' q»tiococo q ^ -r- o q q q T- q qt  q

A Trcococoddoji^cocvi cddd^dcddcddd

L 1 2 6 3 1 3 3

U 2 44 1 1 0 7

-^toumcocD  

. . . 32 09. .1 3 inooooinco

J

t

1 0. 1 1 2. 1 0 0. 0. 0.

qq^-o - ^ qw^co ddcdcNicdr^cd-r-'cviT-"

N CMOWOOiOCOOM-T- •r-cjjo^-cncoT-xt^cvj

UJ

qoqqqqqqqq COCOdddddddddo t-->-COO>tM^OCOqq^d^dr-'cxiqd

Y
A

COCOOOOCO)C\JOMCMt)^M-M-LO-Ot-t-Oxt LO(£>CDOC\JOOCVt-C\]--C\JOJT-C\JCD’»-O'rOiOCO-

M dddddddddo dddddddodd

R 1 91 8 8 COlOCDI^OlO^COOCD

A
P 5 9. .1 1 1.
3

1.
12 .13 1.
39

0.
94

1.
08

1.
05

0.
5 OC3)^^(D(DNq(OCO^cvi^d^dd^T^^

R
A

Nt-QOOCO(DN(ONN MncO ONWoocDcoco^i-cor^^-q^ t-OCONr-T^CDOtcOOt-CON

M -^TtT^iriirj^T^coT^co cdcdcdiocdcdcvi^^tcd

BE

oocviinr^^cDOxfotM- 

F

cd ^t<MCOCOOJOO)CO^-CO q co q o oofowoo t-;0|M;WCO(D(DCO^WTtCDlodlOTtCOlOCDCD cd,<fr,'frcddddhdf^d

N
A

oir^oco^i^^coino) T-CO-r-I^CO^COLOCOlO

J

Ttco^cor^'r-coojcvio) or-inaococoojr^o)^^dcdcdcoosioidojo) r^csicdco'^crJcddcd^

R
A ^-Djco’^-iocor^.oocno ■*-c\jco''tincor".aoa)0

E hs.i^rs.f^r^f^h-r^r>.co oococoaococoooaooocn

Y 0>0>CD0>0>0>0)0>0>0) 0>Cy>0>0)0>CT)0)C3>0>0>

81 5 3

.5 5.
9

64 75
.3 19
55 .9

50 19
77

8 0 29

5.
3

0.
5

6. 19
55 26

4. 19
77

99 9 7 3 3

.9 .6
19

8 3

10
. 1 14 7. 19
65

9.
14 8 7 5 3 6

.5 .41 12 19
5 2

6. 19
6

63 0 3 19 6 52 8

1. .3 19 4.
9 7

8. 911

0 7 8 3 8 1

8.
0 6. .6 791 0 1 4.
4 7911

2 71 71.5 1. 9.
53 5 8

19
8 9

1. 19
7

0 7 3 2

.7 .1 4.
07 25 091 1 0.1 19
8

9 1 4 8 92 7 82

0. .0 2.
7

19
8 .3

-0 19

0.
16

0.
37 04 4 7 0

1. 19
5

-0
.3 19
6

1 0 82 75.1 0.
6 .13 19 0.
18 55

19

3.
82 3 2 82. 6.
4

19
50 73.31 1 19

3 0

5.
7 .51 9.
14 50

19 2.
98 1691

9.
74 5 05 62. .3 45 9091 2 1 4. 911

N RAE
M S.

D
. X
. R

A N
. AA E E

M Y M
I

Y

43





APPENDIX E - Component Net Basin Supply

45



LU
*<_J
LU
X
I—

X
LU

o>
CO
X
LU
h—
LU

LU
O

X
X
3
CO

CO<
CD

LU

X
O

X
LU
X
3
CO
LU
*<

O ominincDCDcncMinin CMCMr^-r-M-N-OI^M-OM CO c\j O) a) r-^O) o T-r^Oh'.O'M-f-T-q'M;U qpcMisJcModCT)cd’M:cr>r^ cd id o a> o -r-‘ id cm m- cd S o OI^CDCDf^lOCDCD!^r>- CDlOCDCDOCDCDCMCDO

CM

AN

CD •r-Q5COr^inCMO'r-CMOO COt-OM-t—OONID 
■M; q o 0000^0 q tj- inCDOM-OOCOO-r-OCM

ojcdrJcdcdidididcdcd id'M-'iddcDcdddis.’od

M
E

D
EC

6 NCDCVJt-M’NOM'OOO in’M-CMOCOCDCMCOr^O 

3. N. M;S CM CM O CO r- O) r CDM-OCDCOC\|NCqC\JN 

1 o cm t-' oo d t-‘ c\i cm t-' id c\j cd M-' o ■»— t— cm ■»— q d-

AO
N

5 (OM-N t CNJ^tCO r-OC\J I^.CDID^CDCDCD'M-'M-CM 

8. NMDCD^^^COqO) in'M-ocDOeor:o)cqq 

2 ddddddoo^’cvir-' cm t-’ o cm -m-' Tj-’ d ^ d

O
C

T 1 COCMCD-'-OlOCDt^COCD mmococDNOonr-

6. M-NOCDiOCONNCDCD M-CMM-oinmMsoin

5 cdidr-^odcdddcMdcM M-dcM-M-’idiricdd-M1^

P CM oo^-oococDcnmo-r-cD t-OOlO'rOCOSCDO)

E SCNIOCOSt-CINSt- co^qcpcpcvjqosq

S cm c\i -m-' d id ■m- CD rJ cvi id dcdcddcMCM-r-'idedd

t-NG ID t^inT-co'<rcDiorv.cMCM CO(OONOCMOO)
N. oqocoqoipsr-coq ^oiooiONqq^t-UA OOCMCMdr—0)10^-0000 id^cddd^cMcddid

L CM OO'M’CM^-'M-OO'^-OQCD 0)in»-incoi-cocMino 

U q oooiO'M-qcMn-qcqoo oqcoN^CNicDCNjqr- 

J O O) CD 00 CM 00 T-‘ -M- O) T-' d CD cd o c\j d cd ^ d id

U
N s ■M-co*-inqor*.is'-infs'> r-inq-r-qo^-ocoeo

coooooo&T-coinmo T-'M-ScoCMCM’M-M-qq

J oddoJcdaicMTj-'cMT-'cM ^0)CDidcMC\idcMCMCM
»- r-r-r-r^Wr-r-

Y 1^. ■M-^lO'M-CDOOO^-lOCM COO)C\JCOCMCOCOt-t-t- 

A o cDoo^-coooooo)CDinq CMiniOCD^N^ OCDCD

M cd-r-'dcModidddodcM idsdciidcodddd
00 t— »— CM CM t-CM ^-t-t-CMCM-^-'^-t-t-CM

R o cnco-iocnCTiLDr-i^o CMCDCMiD^j-M-r^O'^in 

P r- mocncMCMOJin^so) CD qo O) CD CJ) ^ q N O) 

A cdodoidodod^'cdcdod cxi n r-' d t-' o id n s o

R 5 I^COCMCOCOM-r^O'M-CO nCDr-NCDCMCDinCMO

. aoqcDOiqwqr-siD oxpr-^qcqwoirq

M
A 3

1 CD -M- M- d -M- ■^- •M CM CM d cdcMcddidoJr^cDCMco

FE
B 0 CD^COCDlO^-CMCDgjq cDocDcocDcomr^mcM1 ocoO’M-*-CMoqocq r-in^NCNjCDqcqqcq.2 d d cm q c\jc\i q ci ddtfwidr-^cdd-

N 5 lOrv.GOCMCO^-'r-lO'M-^- co^Ttcocomococoo

JA

5. COtOOCMOCMCD*-CO-- CDOONOO)T-^ojq^

1 r-'d^cvir-’ocddcdd co cd cd t~ t— d c\j id d-

cr ^-CMoo-M-mcor^cDOJO »-CM00’M-lOCDr^C00)O r-CMC0^in(flNC0CJ)O
< inioinioinioioioincD COCDCOCOCOlDCOCDCDf''-
LU oo0)0)0)0oooo 0)0)0)0)0)00)0)0)0) 000)0000000
>

  

M rs.inirwmcMrv.coini^

 4 0 9 2 9 3

M-oO'r-qcqir><v5c\{i^o>

8 6 31

U 9 0 5 5 2 3 9 2 3 5

0) Is-o oj cri *—* io is! r-

. . . .. . . . . .

S 3 9 6 7 5 1 8 9 6 4

00)0)0)N^T-NrN 7 0 8 8 1 9 4 7 5 61 1

z cmcdcoco’M-coot-ido M-lOlOOCMCOOOCO-—
»-»-CDin(DOC\JC0C30O T—T-CMOOCDCD^CDr-'M;s CT> 00 CD CT) CO CT> cd CD CI> IS.’ |S.‘ CJ> hJ Tf CD ^ id

5

o COt-IOt-CDCMOCOCOCM CMCDOOCDOOlOh-r^T-OO
OCMf^CDCMmOCM-^mUJ
r^OOOr-VdT-Vcvi doodT^d^qdcM^'□

A

ioi^Q>-r-ooc\jc\jir)c\joo CDOOh'-COOCDt^lOCO O r'-CNJOM-COCOT-COCXJCVJ m- m- q M-qm r^r^.N id cd d id rJ co cd*-’ c\i d c\i id co o d d ci t- c\i t-

T 4 9 0 0 7 7 5 7 2 6 r-M-OOOM-COCOOMOS

C 3 2 4 1 5 7 8 3 7 4. CMCM(DOOOCn(DOr-N

O . . . . . . .. .1 0 4 5 1 2 6 0 0 2 ididcDid-r^irididdcd

1 - 1

P incMi^cDcooocoinor^ o^-m-oom-lot-ocmcd

E cmncooScocoor--oq^ Or;c\j^(pcp(pqcos

S cdi^idididcsidcdcd-r-^ d d CD CO CD CD M"’ CD CD
' CM

G oooionco^N t-o t-I^OOCDM't-OCMCO'M-
OHDOlfliOSONinoO TTr-cM’M-oocDCMqqq

AU cdr^TrcMid^oocMO)^ CD O CT> d CM CT> l^-‘ O) CD

L CM^IOCOOOOCDOXDIO lOO’tO^Oi-T-r-O

U CM q O CM T- CD T- CM CM ^-CM’M’CDT-’M-COI^qq

J T-cdcdoociJcdcMcdcMd N- CJ) d t— 'M' id ■M' CD M" d

N qocmicwiocm;m-i£W oocmoocdcocmoo
qqr^cMicwoCMOJCM C\JM-NNinT-NT-;(Dq

JU cdcM-M-'odi^’oo^oooci-r-: -r-^CDCMCTiCM'M-’ldodrJcd
CM T- T- -r- T- T- T-

Y r-OCOONCMOlOOOiO M'OCDCMCOOOCDCMOCO

M
A f^cDCMcor^inmcnT-o Tt M-ojmiOM-ocqo.q 

^oodrJcdcjiojidcdd t^ctJcdoocdcmcmcm-m-'cm
CMt-CMr-r- T- CM -r-

cr (OOCMOONM-t-M-CO in^CDooincDoomm
25 0- t-'t-cm t- q i^. cm -r-q wqc\j(D(DcocoM;in(D
ooddoooir'JcMod'M-^ idcvioicMCMididcDidai<

AR

0»-CVIN<OinO)CMO(0 i^-in'M-oooocD-r-CMin^-
ooNC\j$0)t-c\io)cq CV|r-T-M0OM;M;NCqr;

M f^-'ododq^crioocMCMd ^ooidooidi^CMCM-^M1

FE
B in C\J ffl CD T-in O M-N CO CnCDI^-lD^-CO-r-OCMCM

0)NWr-r-^qC\Jlfiq O) co o> O) o s in O) O)
cdooddcMoo-M-OM-d CD O O CM Tj-' CM q T-' t-'y

JA
N ooooo>gooo»-r^.incnin ■M-inr^C3)00CDCDO)O)<M-

CMiOM-OiOl^qCMqtD r- q q t- n. r-» q
oddd^'dd^did dt-'doddr-'dd^

cr r-CMCOMin(DS(DO)0 T-CMOOTtmCDSOOOO
< i^r^r^N.r^r^r^r^r-cD cdgocdcdcdcdcdcocdo
LU OOOOOOOOOO O) CJ) CD O) Oi CD 05 O) O) O)
>

87 0 7 2 64 1 1 6 75.. . 9 . 93 9 2 81 18 1 2 41

8 9 9 8 639 5 1 6 70. .. 9 . 96 1 0 41 11

9 8 2 01 38 61 9 4 1. . . 9 . 911 3 51 1- -

4 0 87 2 67 8 76 5 3. . . 9 . 91 3 1 61 11 -

4 8 4 2 2 28 2 2 8 57. . . 9 . 94 4 5 51 11 -

6 3 6 7 630 3 0 7 72. . . 9 . 97 4 0 21 12 -
62 5 2 8 84 7 6 8 7 7.. . . 9 90 3 9 11 11 1

0 2 8 97 11 5 2 6 89. . . 9 . 92 3 1 41 11 2
8 74 9 0 34 6 87 4 7. . . 9 . 94 3 2 51 11 2

88 5 07 12 52 50 8. . . 9 . 96 5 3 71 11 3

8 0 0 8 710 9 6 3 84. .. 9 . 92 3 8 51 11 1

68 0 9 7 44 7 54 1 2. .. 9 . 94 3 3 11 11 -

6 6 5 1 9 85 55 9 7 5. . . 9 . 91 2 6 21 1-

4 4 5 0 241 6 8 63 8. .. 9 . 90 2 5 31 1- -

M
EA

N .
.DS M
AX

. R RAE M
IN

. AEY Y

46



LU
*<
_l

LU
X
H

CC
LU

o>
CO
CC
LU
H*
LU

LU
O

0-
a.
3
CO
z
CO<
CD
I—
LUz
z
g<
xo
LU
*<

M C\Jt-COt-COOCDCDC\JO f)CJ)(DOlOCDO)CONC\J 

U .2
4 coNcomtqcocoioa)^ NNlflq O ■«* CO If) CNJ 1^.

S 82 CjjdcOCDCOTj-’CDlriLOCT) t-’ oo ^ if) cvi -r—’ -<* o if> cdOCDUOCOCOUOLOCOOOO) r^lfW-tfOCDOOCDCDr''.
z Ot85 CO^lOOMOONt-N (DOCOCNIt-t-O -NT-^^ccio)U)r^O)oc\j OlOMaiOr-OCDriins 6. arjcD^r^cvi^TtcvicDcd d^cdcdcdiDr^cDr^CD

o COUOOCOCDCOCDUOOCO aooh'.T-cNiT—cnjid^t- 
LU .8

7 Lncqin^oqr-coNcoN -r-^tqqpCNjpcDCNjco 
O -0 cvi^co^iocodr^idN.’ co^io^hJcNicNi^cod

A 2 (DOOr-COlONOOCO r^l^CDOCOCOCNJLOCNJCNJ O .6 ^r-OCNJOCDOh-OOCNI oo)Nnoqo^cqiqiq N

-5 c\i cvj co d to t— r—" o r- cvi rj- d ■»“ cnj i— t- ci cvi

1 60 0 ^-OCDinoOOOCNJOCDCO co-r-cocD^MOcor^aoif)

. cvim-r-oi^t-r-pojcDp Lf)Ttlf)T-CT)CNJy)-TfCNJ^-0 0 ^dcvicsicocviddcdd od-r-’d-«tcNicNiif>dcD^

P 9 ^NCOCDN^ON I^O^^-^- t-^ CNJ-^^-CDOlf)^

E .6 t-CDCDI CDCvJO^P Or^lOO^tOCNJCOCDif)

S 3 cjcp^dioopcsi^coco cNid^^r^^T^r^T^T-'

G 9

U 6 CO

. 6.
32 83 r-

3.
54 3 3 6 84 CNJ-r-T-TtCDIf)U)CO-

. .5 3.
29 4 47 lOOCOCNJlOT-CNjr^CO-r-

A 1 5. 1 7.
3

2.
3

3. 9.
0

-0 1 cNiio-r^cNirJcNi^cddd

L OCN^^O

U

CD lOCDCM^if) CDCDOIOOOO^WNC)

J If) r^OCNJCMCOCD-'-'^'COcO U-^Sr^cpNQpNCD
iricDNoJio^oJodd^ cdj^0)0)if>^if)d-^cjj

N O 2

if)CO 3 3 4 1

U 0 4 2 cor^-^if)cDCDif)a)o

. .2 1 3.1 1 1 21
.0

8
.J 01 9.
55 6 76 6 J^CDO

2. 8.
85

6.
90 ^OCN COOOCD

6.1 1 ddodcDoicddcdcdcNi^ CNJ T- CNJ T-

Y
A

CMCOCOO^J"'*-^COCMCO OOCO’tOCNIinCDNO)$ ONpcDMD^coiqcq p^r^p^co^p©1'-;

M ''tcocox-^T^ait- T“ v— r— t— rJrJ'^cDyr- r- dcdcNjcdd^-r^cd^i^ CNJ

R CD CD t—r^OlOr^-CDOCM lf)CDlf)lf)CDOO)^a)CO

P s CO^-r-COlOCO^COOr^ I^^OCDCNJCNjT-r^OT-

A CM CD id CD cd TJ-’ CO O CD t-* cd co T-’ co o co ^ O) ^cni CMr-T-rr-^r t-CNJ

R
A

CO 0>C0Ol0l0CDt CDOOtJ-CDCDOONCNJCNJ IO CM CO ; r>. iDC
— ■»— O) if) CD* CD 

T-;
if
f)C\J00,,fr 00 CO p Nj^io^taoopp©

M t ) t— CO T-^dd^dcdcdiD^cD

B 5

E

lOCNJ

6.
24 11 5.
72

5.
28 6

2.
06

-1
.1

8 1.8 0.
9 4

^CDif)COlf)^-(DCO'^-^

. .4 1 4 4.
95 T-T-oif)0)^ino)r-cM

F cd^dT^cNicDCNicNicsid

N 4 oocoinincocococoi- CNJlOCOr^lOI^COCOCDU)

A ioojrv-Tj-o)T-^coi^T- QOUXDCDr-incOCON

J 5.
4 c\i cd d co c\i ^ d t-‘ d codcodddcdd^d

R
A ^WCO^incDNCDC^O f-CNJCO-^-UOCDh-COOO ■^CNJCO^lDCOr^OOOO

E inminininminininio CDCDCDCDCDCDCDCDCOr^

Y OOOOOOOOOO 0)0)0)0)0)0)0)00)0) oooooooooo

M CNJOIOCOIONOOT-IO

U r-T-cvjini^O'tfcoooin 73 1 6 1 91 65

S f'J^cDLrwirirJcoaocri .6

SOJOOJOIOCOCDON 10
9.

90

10
0.

58 1. .7 8

7 321 11
9 . .1

84
. 28 7 66 59
.

13
0.

29

N C\IOOCDOlOCJ)CMC\jTf CNJ-r-OCO^I^OO-r-O)
A 'tfcqo)0)0)cqcNjaq-r-if) qcvjoqoocNjqq^rqcq

E cd r^-* od r^.’ rJ a> co i^orJcdddcodirid
M

C r^ocoo>T-ioc\jeom<D i-^N'tm^T-r-r-CD 

E CD CO CO CO CO O CO CD O) C\J CD C\J CO f'- ^ CO ■'t oo C\J

D i^.’ co cvi o rJ cvi t-’ y T-’^T^coddcDdcocvi

A coor^coi^comiocDco oocNj^oaocMi^omO (DOOOt-NOOCON^ O)inN.|^.T-O)c0'^;pCDN T-'c\joc\icDcoc\jdcoT^ O O CO CD c\i •«t ID o d

T CMOO-^r^T- OOO CNJ

C

CDCOCOM- OOCNJOO'«-CDif)OOOy~^CViCi~ OCOOJlOy~ COO) ocooocoT-cDCvjr-qo)

O CO  If)  CO  C\J CO ▼y* cd^csicodT-'dcvidrJ

P coc\jr^-T—o-»—■*— ) —co -OHDNOWOJ -COCM 

E IDCMCOCDCD^^-ct t tt-CT)^ S O) 00 O N O r-t  05 ifi

S cviddocvi-^CTjcoT^cd COCOCOCDr^CDCD^^lri CM •

G '^■r-'^-Lnc\iaoc\iT-oco cor'.c\iaoc\jc\jTt-o>coco

U csjc\jcqcvjcocoo>op^ ■^^■cDCD-^-pLn-r-OTro

A co lt) dcD c\i t^-co t— c\i co" d id ^ in o c\i -r-' cvi to d

L
U

OcoCOCOO O NCVJOCO O^CO'^r^lDI^.CD'^-CT)'^-

J NC0 00 05r-0)Oinr-o Tl-lOCOT-OCDCDCVjCDO
t-‘ cd rs.* cd co cNi co o> t-‘ co cd’ rJ ad cd in in io r-'.* d

N T-^ococoT-ioi^r^c\j COlD^CMCOCOlOCOCDO)

U OLf)CT>OCOLnCOCX)T-CD Ot-t-(DO)^CDCOCO(D

J t-* o in co is." rJ d c\i cd id ^ d io cd iri rJ oJ cd dT- T- T- -r-CVJ

Y coocoococnjoioi^cnj

A O)C0t-C0t-C0CT)t-t-|^ 5 3 2 1 5 8 9 5

.6 .6 .8 2 7 .6 .8 33

M t-: co tj-' rJ cd hJ  cd rJ  d 6.
2

t-t-Wt-t-t- T- cd- 12 3 21
.4

9
16

. .

t 3 11 1 1 10 14 22
.

R ocoT-Ttr^cNco-r-^cD OCMr^CMCDCDOCDinCM

P cd co co ^ cd co cr> o> co t-cdowcocoooocoo)

A coiodCT>uoCT>^"r^c\irJ ONCDiridcDr-CDdr^T-^CVJ'T-T-T-T-T-CVJT- C\J-r-T-T-C\jT-T-T-T-T-

R CNJOOCDCOCOOLOCDOCD Lor^-cDCNiNr^-T-coioo 

A CDl^-r^-T-lOCDCOCMCOCD OO O Cvj CT) O) 00 CO CO CD in

M T-Jddcoddi^irir^'t* d^cvirJcococDcboitf)

B C0C0CgC0CT)0)CT)CDOCT> OCNJ^^CO^CDCOOt-

E CDCXJLOCOCDOr-COCOCD T-T-Nr-fflWCOlOT-r-

F rJ^cococococodojd cd^iriocitxicDT^T-Viri

N ONOOlOlOC3)OCOCOO) O)O^0T-^lf)^T-O)

A Cvj O) p q ^ CVJ T- p co ^M-aqcocvjcor^oJCDCvj

J ^ ID cd CO yf cvj O CO cviddd^cvidoT^CT)

cr T-CVJCO^lOCDt^CDOO T-CMCO^tlOCDI^-CDOO< rv.fx.r^r>.|^fv.r^r^r^co CDCDCOCDOOCDCDCDCDO)LU OOOOOOOOOO OOOOOOOOOO>-

3 48 8

81
.6

23
.

13
0.

29
19

90 8
.5

35 19
5

618 9 89

 0

.6 1. 10
.

19
9

2.
97 5

19
5

2 21 40 3 8

0. . . .7
5 58

4 11 19
8

-7 19

6 56
1. 4.

89 10
16

.
19

8

-6
.7

3
19

76

3 1 5

.5 7 54. .9 59 52

2 4 2 19 0. 191 -1

1 38 5.3 6. 26
.7

2 86 .4
7 55

19 -5 19

3 4 1 72 76.7 .3
8

5 4.
3 2.5 19 -1 191

5 9 2 52 0 76

9.
4

3.
3 .0

19 3.
9

1918

80

4.
59

12
.

23
.9

9 9
19

6 38
2. 19

88

5 43

28
.3

8 60 9 88.4
14 4. 19 6.

2
19

1 67. .1
9

6 3.
5

1 23 19
67 6 58

9.
8

19

7
.1 4.
78

10 23
.6

0
19

76

3.
54

19
60

7 2 3 85 3 64

3.
4

2.
7 .8 9 .5 98 1 -1 1

4 57.8 3.
35

9.
29 909 .4

6
90 1 -4 1

N
AE

M S.
D

. X
. R R

A N
. AA EM Y M

I E
Y

47



LU
*<
LU
I
H

OC
LU
>
O
COcc
LU
l~
LU

LU
O

CLCL
CO
3

z
<
CD
\—

LU
Z

oCE
3
I

LU
*<

M 3 7 2 8 5 7 t9 9 5 0 8 5 OO) -OOOCDt-OO (DN

U . . . . . . r-; cp cm cm q o> cp 88 71 7 6 3 6 011 2 7 3 6 2

5 7 9 9 3 4S 3 4 8 8 0 0 3- cvi ^o 5 5 8 cB S eel 00 Is.' .3 . .28 . . . .5 .8 7 3 6 5 9 06 0 9 2 9 4 01 1 1 2 2 00 CD 1 1 1 1 1 1

N CVI CVI T- 00 CO mM-aocDi^incMCDM-co in meoawM-ocMm

A co op oo 't oiq cd qcviN.««torv.a>qcpcvi CD M- NCOIOO^COOJCO

E i i > • cvi iri cd r-^ cviddooin-r-^cdcoinin in cd iricdodaddadr-^od

M

o CO -r- ^ O CD co oocoao^cMh-oor^'r-oo ■<fr o 00 O0O)itN^ q
LU ^ CD CD in CD op CVIOJOOOOCDOOONCg CD O q M; q q q cm -r- q 
o • • • • cvi cd iri d t— d |s-‘ CO i-' |s! CD CD id CD M-’ CD m-' in rs ■*— cd Tj" rs cd fs cvi

q ONinfflOA
O cm fs. q oo is. i-r-ooo^ o in co o co io o co ioo)qqc\jcvjNNiOr- cm M; 7 4 2 7 6 51 5

N • • ' ' Tf-' CO CO ^ CD oo d co in oo  co in cd r^-’ in’ cd

0 9 9 4 8 3

cd . . . .9 5. . . .9 5 4 -2 2 1 9 01

   9 9 3 0 7 5 NCMOOOOCOGNOOOJ 
o "t CD CO CO in T-^'ll-co CO 9 8 t1 -CMCVI 6 2 7 5 8 7 3 0)0)OC0N
O

. . . . . . . . q M; ^ O CO O CD in 

9 1 9 4 2 2 cdincvi-r^dcod i 41 ooinir 11 a> cd cvi is! id q‘ cvi

P 4 9 2 3 8 mooM-ooor^qcocnao 
oon o^moo)^ t-co 6 2 5 01 2 4 9 1 3 3E 6 0 3 5 6 0. . . .3 . .S 1 6 2 9 1 5- 1 1 ad co ^ oo cd o cvi ^ ^ oo

9 6 9 2 9 9. . . . . . . .0 1 0. .7 8 1 4 4 0 1 4 0 51 1

in 

A
U

G tj- o N o co 0)0)f-Oh*comcocMco cd is. MONCDNr- r-T-cpqcDCVjmT-;qcvj coco 0 6 01 6 1 8 7

• • • • ." cvi d cvi tv.’ rs! dcdislod-r^isi-r-'idodis.' d rs.'

6 4. . .8 8 6

in . . .6 1 6. .7 6 7 0 0 6 9 71 1

L mcooaoN NO)Nr-CDCMOCDOi- IS. cvi T- |s O M" CD CO

U ir)ooNO)^cq q q q cm cm q m; M- M- q 88 

J cvi co co r-cm q o rs. 
« • • < co co in o o -’ cd in a) en r^ co cvi d in in CM* CD ^ cd oo oo odcdcoV■»“ CVI T— T— Tm—

N co in rs. ocon OtfWT-OOCOO)'«frCVI|v. CD rj- T-CD’tCOONMCO

U r-r-incDNt- M-CDCOCDf^T-COOOOO M- CD ccioiq^qNisr-

J 1 • ■ • cvi in ao d cvi cdcvidcdcn^h-'cDcocvi 00 lO o> cd cd cd id o> id cdt- CM y— cvi t- •*— CM ■*— CM CM

Y 8 0 0 2 6 5 COlONOQCMCJCO t-t- 00 O qcooooocococoinM- y- yf 1 8 6 6 8 0 6 0

A 8 0 3 0 6 7

oi Tf oo ad ^ i^.' o co y1 in

2

 

4 1 6 8 8 2 0

M

. . . . . . . . . . . . .5 9 1 8 3 51 2 3 3 5 t-CVJCMt—CMt-CM'*—COCM

.

COCO 8 8 8 9 8 7 3 52 2 1 1 1 2 1

R 'St cr> gw m op 2 CO 

P co q cm q cp q §3£8q88288 rs § 5 ^ 8&J ?8 8

A • • • 'irid^tTfr^cp oo q in cri ’r- t- in cvi 00 T-‘ cvi id a> is.' cd mCO CO CM •*- in ■»—CMCM*—COCM^CMCOCM coco CMCOi-i—t-t-CMCM

R I^O^CDCMt-      3 5 0 8 0 4 4 2 1 is9 0 4 9 0 9 1 9 00 CD . o -i- is. ^ co q co 

A m cd is. cd a>

M . i i • d^rlevied . . .6 5 7 9.
11 . . . . . .8 isjs. qiOMininor-(D

1 2 5 8 2 21 1 1 cd1 2 1 1 1 1  in

m in ^ co Is* m

FE
B  in^conosoNcoo ^ in cp q q q cocvit-cd*—inT-cvicDcvi 8S 88K88?:g£

• i • < d oo cd cvi d ad ct> cd -r-’ ti-’ cd cvi cd cd cd in cd ^dcdcvicoM-'idcvi

N osm ocpm o o> cqqiqs 2883858c58!£ 81 5 8 6 9 3 4 6 7 6

JA • . • • d cvi K K V cvi cvicd^cdodod^oj^i^

7 0 4 9 6 3 3 9 0

8. . . . . . . . . .6 5 4 7 2 6 4 5 41 1

Y
EA

R ■^cvicoTi-incDi^oooo T-CMCOM-inCDI^OOCDO co^mqNcorooin in in in m m m m m cp CO q CD CD CD CD CD CO q N 1 2 Is. 0)0)0)0)0)0)0)0>0)0> u)w0)0)Q0)d)0>0>CD 7 7 Is IS. 1^ is. 9 9 IS. IS. 00 
0)0)0)0)0)0)00)1 1

M

   6 5 0 0 9 0 7 6 5 15 4 1 1 1 6 9 4 1U 5.. . . . . . . . .1 4 5 1 2 1 0 9 1S 71 2 1 3 5 2 7 0 6 01 1 1 1 1 1 1 1

N CVJOOt-OCOIOCOOOO) c\jeocoo>(DT-o>T-T-o> 

EA ct> o' ct> d cvi d in o) to cd

M
D

EC

a>oqis.T-cMcoh»CMCM O CO CVJ O CO CO 00 ^ 
o tj-' -<t d cd co cd ^ t-' c\j

A ^-T-0)CMQN3ir)N® O i^r^^.oqcoQooO’^rcDoo N cvi o d s' r- cvi cvi is! cvi d

T 5 0 4 8 7 8

C 4

7.
11

8 3 77 5 9 4 8 9 6 8

O . . . . . . . . .7 5 5 6 1 0 9 0 01 1

P inSOOOJNONCOO) 

E q M; q q q cm q r>. 

S cdaiidcdoicdcdaddcd

G OCTJOOCD-^-CDOOCVJt-CDcvjoooTfTtr«.T-cno>N.

A
U ojiricoddcor^cDcviiri

L 9 9 6 5 3 7 4 5 51

JU 8 2 1 1 7 1 5 2 1. . . . . . . . .7 .5 7 5 1 8 1 4 7 2 91 1

N CMOWM-owoininco cp in co in t- cvj to o cp 

JU co co M-’ in is! cvi oi cd cd

Y NOOT-in^T-t-(DO)

A
M m-' m-’ d id o m-' is." cvi o

R 2 9 2 2 2 1 4 4 4 0

P 0 7 3 2 2 9 8 0 0. . . . . .2 . . . .A 2 9 7 8 7 7 1 2 3 12 1 1 1 2 1 1 2 1 1

R      8  1 4 4 7 2 2 4

A 2

M

. .4 .5 1 4 6. . . .4 2. .3
1

0 5 1 11
.8

1
2 7 9 1 21 1 1 2 1 1 1 14

incD'r-cDco-r-r^cvii^T- 

FE
B o> in o cv{ co op co ti- cq 

in in r«.‘ cvi co ^ -r-’ co T-’ co

     N   3 4 7 5 6 1 3 31

A .7 8 2 8 6. . . . .6 .7 .4 .2J 1 2 7 2 8 2 2 1 1 7.
11

Y
EA

R ^-cvjco^-incor^oooo 00 00 CO 00 00 00 00 00 00 Q) CD<J>CDCDCDCT>CDCJ>0)0)

 0 4 7 0 5 97 1 5 6 1 8. . . 9 . 99 0 4 11 13 4 0 61 2

4 5 3 0 0 96 3 0 6 1 8. . . 9 . 91 3 7 51 11 1

6 3 7 6 2 97 7 6 6 8 8. . . 9 . 96 5 9 11 11 -

0 7 5 8 613 6 4 8 7. . . 9 .9 97 5 7 11 -2 1

0 4 8 9 8 65 3 3 6 0 7. . . 9 . 96 4 5 21 11 -

5 0 7 6 4 55 2 5 8 6 5. . . 9 . 97 6 6 11 12 -

9 9 0 9 0 74 1 7 5 7 5. . . 9 . 98 4 7 01 11

7 4 0 7 917 2 7 5. . . 9 .7 890 5 5 21 11 2
 8 2 9 7 5 83 4 3 6 5 8. . . 9 . 94 5 7 41 11 2

7 5 0  71 15 .7 7 6. 9 .7 8. 91 9 5 71 12 5

7 4 8 0 002 9 5 6 0 9. . . 9 . 95 9 3 11 12 5 1

 7 6 7 3 3 86 0 6 7 0 7. . . 9 . 95 5 1 91 11 3

6 8 7 8 7 98 0 2 6 4 8. . . 9 . 98 4 6 11 11

8 2 8 3 3 95 8 0 7 2 8. . . 9 . 96 3 5 11 11

N .

A . XE D A

M .S M Y
EA

R .
NI

M Y
EA

R

48



111

<
_j

LU
I

QC
LU
§
CO

a:
w

2

oLU

0-

Q.
3

CO
z
CO<
LUz
DC<
_l

O
h-

CO
LU
*

CO COOCDLDCMCDCMt-iDX) CM ID CO ■«— O •*— CO CM CM •«— 
q t- n- q oo o cd cm go m- co COONt-^cDCOCDOCO

'8 M-r^oocoaocoM-iocDio m-' cm ad id ct> -r-^ ad irj cd ad
M’CDCDOCOCO-*—■r-M'N OCOM-M-OO-r-iDiDCDCD 

ID m-cot-cocmm-m-t-m-co CM CM •»— •*—COCOCOM’COCM

IDCMCDt-OM-CMCOCDN-
3 CT) Is— M" CO CO O CDM-M-t-t-CDCDCDLDCO

CM ocor-cocor-M- CMCDM-CDCDI^CMOOO)CO 
1 CD CM M- N- CD t-‘ ID C\i ad OW -r-’ CD Tf CM CM ID CD t-' CO ^ 

CO T- CM CM CO ao CD CM y— CM CD CD O) ID CM Tf

) CM -<* CO O 00 M- t-

CT)CT)CT)CMCT)CT>0)Oa0lD 
oo 'f' — ID lO r-N co O) »-CO

cvi CDcdcd-^-’cbcM^-'dcMd dcMM-’cdibddcOT^cb

CL
LU
0) (DNN^iOONt

o ID t-C 

3 M- h- C
Is-Is-M't—CDIOIs---CDCMIO M’CvioO'tCMCMCMCDb

CMCM'*-lOCOlOCDCOCOr—■ 
co^cq^oq^aooN cm co i^ co cm a) q iq •» 
in o' cd d o o o d ad n m-' d cd t-' cp d cd ad co co

1 r- T- cm • 1 •

CMOOCDCOlDr^.’-COCMM-CDN-CDlDCDCMCMcpT-M-
CMCOCOOIONM-^- cd d d CM ID T-' -' ID CT) cd I II • t-O' co 1

T- • ' 1 M-CO T-
CDCMt-t—•*—CDCT)COD'-CD 
CD-r-^COCO-r-M-OM-CO ID CT) O O CM L > CD
cddM-’adcdad^dadcd
- CM CM OOCMCDCOM-COOOh-lDCD 

t --------  " m- | co ID CMi—CMt—CMCMCDCM

cc
CL LO CDM-C0r^.O)I^ibC0CMC< 5 

s OJCMlDOCOCOCOOM'N
M" r;mO)lfiO)NOr-r-W

1 lb cMCMM-'ibibcMibcdcdib
M-CMCDM-CDI^CDCDlDlD

S3 aOM-’r-CO^COM-O'r-CO
) NCOO)Dr|CO cDr^r^-oco-^-T-T-M-co

d 3 ID O r—O CM Is- CO JCDt
t—-OM- -r- ^M-t-CMOO

SCT)COCOr-T-TtON^CM ’tONCDC 
O lO Is-CM CM 00 CM Is-r-Is- O ID T- CD c

cr< -^CMCO-M-lDCDN-aOCDO ■^CMCOtJ-IDCOI^OOCDO T-CMCO-M-lDCDC^aOCDO
M-M-M-M-M-'M-M-M-’M-lD IDIDIDIDIDIDIDIOIDCD
CT)CT)CT)0)0)CT)0)0>0)0) CT)CT)CT)CT)CT)CT)CT)CT)CT)CT)

M- ao ■M- ID f". M- s ■M- CM r- £8 Is- r- S58 o o
M" CO M; o D- CD O CO CO M; CT) CD CD q=> cd T— T—' cd r^' d CD ad d cd CD r-i Is-’ cd ad(/) CM cd O M-CD CD ao CO Is- M- M- ID CD CD ID o ID CD CD ID CO o
CM CO M- M- M- ID M" CO M- CO M" ID M" ID Is- ID CO CM CM M-
CO °o CD ID T_ ao CO M- Is- ao (D CD Is- CM ao y- ID CD CD

5 1^ CD CO T- CO M; I- M- CM M- M- O CT) co ao 1— CT)
yl CM o CD o ib CT) CD Is-’ CD o Is-’ ao y-1 CM CD o yl CD cd
CM CO M- CO M- ■M- CO CM CO CM "M- •M- co M- CD M- co CM CO

O Is- O ID ID ID CT) CM CO ID CO ID CD CD CM CT) o CO o M-
LU ID ao O o o> CD CD ao CM ao Is- ao O M- ao CD CD q
o ad cd 1^ ' cd 1^ o cd ad CM M- CO cb CT) cd y-l CO CM cd

CM CD ID CM ID •*“ O CM Is- CM CO o ao CD M" CD CT) CM M-

o> CM ID M- CD CM Is- CO CM ao ID M- CD M- ID y. O CM CD
ao r- h* o CD CM CD CO 00 ao V—' M- O ao M- cr> CD CO CT)
CM CD CM ib-r- CD CD CD yl o CD ib cd Is-’ CT) ib m- cd CD cd

M" CO T“ T~ CO ■*“ M- co CD M- CO o CM co ID CM M"
T_

o co CM CM r^- CO CD CT) Is- CM Is- o CM o CD r- Is- Is- CD

o ID CD CM CO r^ CT) CO ID ao r- ID r-. CM CO ID CD CM
o1 cd cd T—’ m- CD y- Is-’ cd o cd (D cd M" T-’ CD ao ao l<

■»” CO CT) T_ CO CT) CO
CL M- ID ID CD D- CD CM O r- 'M- ID CM CO O CM CD y. CD
LU CO CO CD CD ID CT) CM CM ao CM co 00 ■M-
CO

V— ID r- r-. CM
CM o CD CM N-' M- CD cd M- ad o CT) CM CM cd d Is-’ cvi cb yl

* ' ' CM CM * ID CM CM ao 'r~

C5 CD CD CM ao CD CO ID CT) ao co co CO r- y- Is- ao co o M"
CO CO o CO CD CO CO CM o CO M; ao D- M- co CO ao M;

<=) cd ib CM cd 1^V CD CM M- CM ■M- cd d CD d cd CD o cd

M-COCMOOaoaOM-|s-COIs- r-Or-COCOlO^CDlO't
CD ^ (D O CO N O T- ro ro o cm r- ao m- co lo 

co o’ t-' cd ad ct> co q o c\i M-' r-‘ cd cm co cb cn

O^0r-0)NCT)CDCON IDCOCMOM-CD-^CDCMCOa) t— lo r>- ^ oq q cm cd r-r-M-CDr-cocoaooDCT) 
cd-r^cvicviadTj-'cdT^oJT^ m-’ ad *-’ >«* cm r-.’ cm rsl

1 CVJ y— 1 t- T— CM 00 CM T- ID

'ttJl^OCOOOOOlCD 
cn^cDooajinNNoocj) 
N-’ CD CO O C\i CD CD LT) CD 
co ■»- r-. co t- c\i r- co

£ 
m^oocooTj-cor-co

00 CO ^ M" M- ooosj aqcocoM-oqcocMcoa>i'';
< ss O CD C\J O CO oo c\i o 'r-ad'^-dcDodadcMCMcd

i
iDrs-ocofs-co'«fro> CDT-r^lOOM-CDM-COM-

2 O ^ NNOOOOCJ) Ot-

m
M-NCOOCMM-r^COCOaO

'r- T-CMt-
iOT-ir)'d-cog)LD'r-^-T- OOCMCDt-iOIOOOCDM- 

a; CDh-COCMOCMiDCDCOO) aOCMLOLOI^M-CMCOOOM- 
dcvi^T-^cviojincdb,-' 'M' CO M" O CD CD t- CT) CM 
(DT-COCDCD't r-^r- CM t-M-CM O CO t-CO lO

SO)rs-CMO)0)CMCMO,- NT-inu)COO)OCD(DO
< Nr-cpincoqnr-T- CMM;coiDCMCMCMqqq

i^iociJ^cdadad^odTr adcbcD^ibcdcdb-r^ed
t- CM CO O CD C\J CM CM CO cocvjt-com-cocmcmm-

CT ■^CMCOM-inCDI^-COCDO i-CMcoM-iDCDh-aooxD<
LU aoaoaoaoaoaoaoaoaocD

0)0)0)0)0)0)0)0)0>0) CT)CT)CT)CT)CT)CT)CT)CT)CT)CT)
>-

CO SB Is- ID SBIs- CD ao
ao’ ad cvi CT) CDib
ao co ID
co r-. y-

co co 00 ID CM ao
co ID co ao CD ID
c\i CT) CT)CM CD
co T“ CD

CT) D- O
CD CD D- M;
ib o Is-’ CT) O)M-
s^- co o
ID o M- ID M"
ID q ao CO CM

yl CT) CT)CT) o
CM CM o
CM CM r-. t- CM CO
00 q 00 r- CD
cd yl CT)cd CT)m-

CM CD
CT) CO o CD Is- CD
Is- o ao co
ib Is-’ O) CT)o ao

co
o o CT) ID aoCM CO co Is- ID
o ad O) CDad

CD y-)" CO Z_
CO T- ^

*- CMC) CD CO
CD M- CD ao oo ao

W -CD CDao
ID T_

0d2 9-
ID
£ q M- CO 

CO JO
i-.*

CO
CM O

§
 
8
CD

SB CD -r- CO 
K Is- CD

C
8  

M^ W CD

CM M- O 5ao Is-

<2 *<
LU <LU
2 2>-

 
 
 
 

 
 

 

2

s
_ OCD LU
, Q

 
 

49



ID
*
<

LD
I
H

QC
UJ

o
>

(O
DC
LD
h-
LD

LD
O

cl
CL
3
CO
z
CO
<
CD
h—
LD
Z

UJ
DC
LD
LD
*
<

5 M-iOOO(D(MOr-^(D OOOOCOCMOOOOOCMIS.
is. CDCDCMCDCMCMinCDOin=3 m- in cq is. ■<* o ^ 

C/3 o in o co ctI ad cd o> cm cm indisicd^-’M-'cModcMO)
O(DCMN^0)C0M-t-M- (OM-^-M-NCDOOCOON

omM-inis-oi^rs-cDCD
M.q^ipcqoooq^in3 CM 00 in CD ^ 00 IS. ^ o>co ibod^edibibcbis.'cdib

o 8T-0)NOt-(DWOr-00 00r-qo T-(O T-qqoO) 00 qqq(O CO O) 
UJ oom oinmo>ooo)0 qM-is.
□ CM o' CO 'll-' O Tj-' cd rf ^ CD odCMCDCMfslCT>cbCDi-'od

o>
M- IS. CO fs. Tl- O CD ^ IS. IS.
CM inC3)COM-r-s3)r-CO(p 

q oo ^ op cp oo q t-' is.' qT|-qr^.cMooocMCMO 

o oo in co co O)c d cd o h». o cmoo m-onm t-oo) cd
M; rs-CDCMqCDM;CD'r-qq (D CM CO ^O) q M r- N M;
cd cbcDed^cdddcMcbcb m- od d cd od m- -M- ^ ^ cd

CO CM in M- CD CD CT> CO 00 00 CD cocMomcoocD-r-mcM 
rs coqis-oqis-CM^NiCM o cm ^ t- o cd oq rs.. oq ^ 
cd d oo c\j co c\i ad cd q oo cp oo rs c\j m-' d is.' cd ao d

SSfS COCncDCOI^COCD’-COCM
qa5incoqinM;nr-c\j

NCMCOM-CMOtpcdcvi^ CMdincMOT-^cddcbcb

omi-ooo^oos^M-
05 M- CN1 O O r- Tj- CM T- in wqqooiqqw
»-' cvj t-* c\j in rs! c\j od d : O O t-’ T-’ CM M- IS.' CT)

incM^rocDoomsoM- •r- q in q m- cd m- opinio
ocMinm^-ococMoocM CT> IS.' od -M-' "M-' IS.' O CM CM CO

(DOOMnSCOCMNN
SCDCDM-T-M-OM-OOin
cModcdM-'inaocMcbinin

oc COO|s.<M-g)OOCOOQCOCD COONM NOCOCMUCL CON050000lfllON ’
<

in^ONM-OOCMM-CMM- 
00 CM IS. d) M; 00 O) M; 05 05inCMCqOM;qN<£)CM 
(b’-incMcbcbcdd^o) ododisicd-r^'^-dinodin 
CM CM t- CM CM CM CM i-T-CMCMCM-r-*-"- *-
OM-OCOM-OqOOOCQ’- (OCMcpr-oqin^cpqq 
m- od od od od od -r-' ^ in cm M-O CM CM CD ^ CO 00 CO O 

CM T- T- T~ T-

z: cDcom-r-cocMT-incDco NNONM;M;05q0q < ddcdincdcdcd^^cb
T~ T- T- CM

cr T-CMcoM-incDis-cocno r-CMCO M-U5U5NC0 05 0 T-CM CO M-in CD N CO CT) O 
< ininininininminincD CDCDCDCDCDCDCDCDCDr's 
UJ CT)CDCT>CT>0>CT>0)OCD0> CT>CT>CT>CT>0)00>CT>0)0> CT)CT>CT)CT)CT)CT>CDCT)CT)CT>
>

M 6 3 4 6 5 5 9 1 4 3 CD^nOlOOM-fs-inM-CDCD 
U 5 6 9 4 2 5 3 3 0 2. . . . . . . . .. co eq rs- oq co fs- cq M; oq 

S 2 2 1 9 4 6 8 3 9 6 in' ^ d cp cm cb ^- 0) o5 2 9 9 9 8 2 8 1 8 c\i  

1 1 1 r-ooooo^T-incMi^co
N SO)0)OOOCMOOOOOO COCMOO^OOM-CMOM-OO

CM ^CD

EA

t-(DCMOO"-I CDCM M-CDls-COCMCDCOM-Ols.
M-'d |s.‘ od |sl IS.’ d cb CT) fs.* CDOcboOCTiCDM-'CMCDd

M
C OOiOOCOO^-^Nt o)CT>o>ois.comin®o)

E MFcDOO^rsCDinCMOCD cocors-OTfincDOJors.

D odincDodojdcMT-'^r^ M:rs.'cMdcddCT>dT-'c3d
• CM T-

AO
N

COOr-CMCMOCT)'-CDin cDincooocMis.|s.^.inin
cx5cdt-t-cdcdocdoooo inincDcDoo-r-inrs-cDo
d '•t cvi in cm is.' cvi cd cd' q Tj-'CMaJ^dCMCMiOT^T^

T COCOiOcoCMCOCMt-M-CO OOinM’CTJCOM'M'CMM'CD

C (pu)M;^oq^cqTi;q^ T-CDCM-r-|^CX)inM-M;q

O co' is^ in r-' od d ct> is.' in d dcpr^cD'M-'cddodrpd

P qT-cMO)ors.inoo'i-oo |s.|s.CMC0CDOOC0in00 

E CMCMM-00O|N.CM0>aqC0 OCOCDOO^OOCDM-OOr- 

S cd^fCMCDM-'odododdod cb d cp c\j r^-' is.' cd q cp t-'

A
U

G M-OOCO(DCDIs.q|s-OCO isOQCOM-M-OmOM- 
OM-OOS^-M-CDOr-OO CO CD o O T-d) is. cq CD Clj 
cd -r-* csi c\j csi od d n-' ai cm d d d in t-’ in cb m-'

L COOCDCMM-OONr-^CO CDCMCDinOOOOCDOOCDCD
COCO*-inOW|N.CMCMfs- is.cMT-(DcDooM-qoq

JU dcbrrddcbodd^f'cM CD M-’ IS.' o C\j CD in cd M-

z aoocoooooooM-CDin-^ 
qqcMCMCMqis.qcMq ifi Nrfffl q O ^ CO (D N=3
oom-o>oioooiococO'«3-

jOCOcOOCO^-tpCNJ 
O M' CO CT) t— ■•— 00 ID IT) O

QCOCDinSNOC

COmT-CDOinODgiT-CO CT)C\JOOt-CMCDO)|s-^|s.
inowcoiN.cococM'r-co (J> T- N (O t-O) O) CO N CM

CO lb CO IN.' O) CD tT is.* CD co'oioco^ococMT-'tfi
»-CMCOCM*-CMCMCOCMCM COT-CMCOCVI»-*-r-T-

c\jc\uncDCNjg>u3^a)co 
^-iv.is.iNs.'^cvjcsjcDoqq 
CM CD [s.' 00 M1 CD CO fs.' lb
CM r— y— CO

rs.oQOT-(DCQioc\j|N.in 35o Lno)oi7ioo) t-con
cocoT-uor^co^co-r-cD

□c »-CMCO^-UOCDrs.OOOiO r-CMCOM-iOCDNCOOO< 8 8“ 00 00 00 00 00 C------------
0>CT)0>0)CT)CT)CDCT>CT) 03 CT> O) CD CT) C

24 8 6 0 0 35 5 2 6.3 c\i . 9 . 9

8 OO

6 71 14 11

6 5 0 4 31 6 1 5 4 69 . .. 9 . 96 2 2 11 11

CD■M- 8 715 7 CO o

CD

5. . 97 2 §S12

4 2 2 5 3 14 3 8 8 8 7. . . 9 . 90 7 6 01 1- 2 1-

0 3 8 4 5 29 8 6 5 9 5. . . 9 . 97 5 4 91 1- 1 1-

2 5 5 7 4 30 8 2 7 7 5. . . 9 . 95 5 3 21 1- 1 1-

7 6 5 81 17 8 1 7 3 5. .. 9 . 90 4 2 71 1- 1 -

3 9 5 9 5 257 3 3 6 4. . . 9 . 93 4 7 21 11 -

CM CM §§ CD 00 IN. IN. oq co
cd in m~ co

in ^
§S

CD (D CD ~

as
*2
CO

s 5 CD oin 

cd°> o
00 T_

z-5<
UJ <LU

50



LU
X.
<

LU
X
H

x
LU
>
O

CD
X
LU
h-
LU

LU
O

CL
CL
3
CD

CO
<
CD
I— 
LU 
Z

O

X
<

o
LU
*
<

M -M- 0 9 7 2 0 5 01 6 6 CO^incoONT-QOCM

U 4 .3 .5 7 .2 6 .2 1 4 7. . . . . . t-/<*cdo>o>coocmcdco 

S 2 4 4 9 6 2 3 8 5 0 "t cm cd o n cd cd ^ in 
o 2 7 4 9 7 0 4 5 0 71 1 1 1 1 1 1 incocM^-mcocDCDi^i^CM 2 2 2

N N h-i-oJco^-ocMr^cM^ ^ONCOO^COOtCO) 

A N. ^momNcoo)T-^T- qcMCMtfw^tOi-inin 

E 1 1 1 1 1 1 1 1 1 (£) COM-'cMCDM-'cD^cdl^M1 CO ■«— d CD CM ■»— 'M' M" M" M"

M
C CSJ •^-cocomcocooiCMr^co COCDCOCT)CT)CMinCOOCM

E M-M-OinCOCDCMinCMCM irwqON. M-M;NO)in 

D • » • • • i i i • (X) COCMr^inM-’cMinCMCDCD in' M-' ■*— in in in in cd cd cd

A

iococMr^inr-ix.cDr^o) T-M-cocoM-comoocDinO Tf q q cm r- (D(D r-q o) ^ CMqqinq-r-cqoqqcMN 1 1 l • 1 1 1 1 1 (£) cd in cm cm r*.’ cvi cvi co o cm incdddincMocdd^t

T 5 r^in-r-OOCOCMT-CMCMCD COCDDNOCDr-T-r-^

C inocMooM-ocoM-mo ^T-qqqMnT-coo)

O 1 1 1 1 1 1 1 • 1 Q) CMcddcMy—r ^CM-r^CDCT>d T^cd-r-^CMr^CMcdindcM
1 < CM

P CO CDCDOCOCOCDt-OO)-^ M-aomM-CDina)incDco 

E CO qqscDoomosN aoinomincoT-ojinr^ 

S cm' cvi cd co cm r>.' in cd d cvi q ad cm cd cb cm i^-' cd cm in

G CO aocoiDT-T-cDCMh'.inm r^(D^cocMO)inmcMM- 

U a>0)coo)CMomo>cMCM qqqqr-T-inqcMin 

A 1 1 1 1 1 1 1 1 1 Q) 'M:'M:CDinadcMdadcDCD i^-' ad cd N-' in c-.' cd irj in

L CM CDOM-M-CDOCMt-CT)CM mocMCMCDcor-coaor-U CO cDr^oocMCMcocor^-o ooqqr-^coomoiT-J 1 1 1 1 1 • 1 • 1 o cdoicDcdiridaicdcMod cdcDCDcdr^cdcMcdcviin

N -M- COSOM-OOOCMOJCMin COCONOin^'t ONCO 

U CM M-OCOinONCDOCOCll qcqcMcqM;cDiO'-(DT- 

J • i i i i i • ■ i ^ CDOyj—dM-'l^^CDI^cdd cMCT>r^r^cdT-^inod'r-:'M:T~  T~ T- T- T-  
CM CM r- r- t- CM

Y 00 ^-r- cninM-cocor^-cocMco

A in q M; CM M- CO CO CD M- 6 8 61 3 3 3 0 9 6

1 1 1 1 1 • 1 ■ 1 .6 .2 6 .8 .6 .9 9 8 1 0

M odM-^inind-^cdcdd . . . . .

CMCOCM-t—’^'CM-r-f—CO 6 6 2 8 4 3 1 0 3 12 1 2 1 1 1 2 2 3 2

R O inCMOM-inCMCDCM^O CDCMM-in-r-CMCMCMCnCD 

P CO CVJNON-J OOCMCM^ q CO M; M; CM iO CO CO C3) 

A i •• i i i ■ i i f\j CMr^CM^dcMCOCDT^^ i^' cd d  cd cd d ’M" cm
mcocM^^incMcomcD COCOM-COCO^-CMCMM-CO

R CD i^-r-ini^r^cocncoaO'M- mcDCM-M-cor^r^co^o

A CO qq^-CDCD-r-COCOCO-r-; NNCO^T-CMr-cOO)0

M i i • i i i i ■ > cda>OCT)CM'M:T-:CMCT)cd r^-r-'cdoicdcMCMinincd
CM COCMCOCM^COCMCMCMr- CMCMCMCM-^COt-CM-t-t-

B M-inor^-incncDcoinco 5 •f-OCOCOCOM'CMCOCDCDE cviNCD^qmq^cMm (DqCONr;CCICDNCqO)

F i • i i i i i i i co o co cd -r-' cd cd cd co in i^' t-' cd o> in m- d d t-‘

N 8 ^SgJS28S?!8S r^-CO'r-COO)CT»^CDT-T-

A i i i i • i i i i ^ in oo M; q ■M; u> in •»-; 

J T-dx-cy- MaJcdcy-M^^^t y- y- cd in d cd cd co* ad a> cd ■m-’
CM CM 

RA T-cMco'M-incor»-aoo>o T-CM CO-<t in CD N CO O) o -r-CMC0^mCDh-C00)O

E ininininininminincD COCDCDCOCDCDCDCDCDI^CT)0)0>0)0)CD0)0)0)0) O)O)O)O)O)O)0)CJ)O)O)Y 00)0)C3)00)0)CDC3)0>

M CO-r-'*—(DIOt-OOCMCVJCT) 8 7 2 2 7 8 4 4 6

s: tN 1

U ^ ^ I . o ^ ^ ^ 0 1 6 .9 8 9 7 5 .6 4

S in d -m-' c\i cd co cd in -r-' . . . . . . . .8

r-cD^ocncoTj-aocor^ 9 1 4 2 5 1 4 8 9 4

•*— CM CM CM ■»— CM CM -C\| - 0 0 7 0 9 3 5 1 8 7

t t 2 2 1 2 1 2 1 1 1 2

N r».0)cucDooo)c\jinooco m-.-OT-cD'M-oincncD 

A incDa>oococom<oco CMcomcocMcococor^co 

E ^-r-'i^r^dcddiriow rLcd”«tcDCDO)CMCT>incM 
M t-CMr-r-T-1-CVIr-^r- T- CM

C T-ocDoooom^ooino inO)M-COCMCOI^O)COCM 

E cococo^i^ooM-i^T-r^. ifioqqqocqoooocvi 

D cor^cvir^cvicoT^i^dcvi CjjT-'cdr^^CMCD^Tj-'cD 
t— C\J C\J t— t— CO CM t- CM CM CM ■*— CMA

0OOOOOOONOOO^ IOOt-NOOONCMO)C\IO o c\j c\j iT) cn cpr^- o 'tqqqqqoqqwN 6 CO T-' Tj-V TJ-' (D CO CD T-' ddcdincMd^cDor^
‘ C\J T— T— r- CVJ T~ T- CM CM t- COr-r-^CMr-

T CMOTt-’M-commiDCMao inoooinmcDCMNN 

C o co r- co r^- ex) co o r-. cn qinqomoT-oM-in 

O ■<^inr^ddcdc\iindcd d^cdcMcddcdr^d^ 
T~ c\j t- t- CM t-CM

P incor>.cooM-incor^i^ CMt-I^CDI^CDcoM-CDCM 

E r^-CNJ-r-qcxjqq^-qq qscNi'tqqi-q^q 

S in Tf cvi cd in ad cvi co oo ct> t-' cd co M-” -r^ r-^ r^.' o
1 T- CVJ T~ 'r- CM t-

G oor^-or-T-ocDCD^oo SCDf M-NNO)NOin 

U c\jininor-c3)sioqoq -r-^r^romcMCDCMCDM- 

A odxtcdr^iriadr^dalad M-’ CD O M-’ CM T-' CM in CD

L tJ-COOCDOt-COOJCOCO r^.cDinocoM-r^r^r^.1^.U cDC\Jin^o^r^'r-ooo cDincocMinmcocMcooJ t-' n n cvi oo n d n is." in CO O M" CD CD CO CT> O CD T-'
T» CO 1- T- T-- T-

N aococMinoocMinom COM'CDCDCMCOCDCD

U moioM-ocoooo'tf NNONtpqqincqO)

J ^ -p-’ d co cvi ct> o cvi h«I inindcDOT-cd^tcdr^
^-co^-t-t-cm ^ t- t- 1- C\l 1- 1- r-CM r- CO T-

Y <»-coo)c\jincsjincoors. CO’r-COCDOOI^-COh-OOM- 

A coh-ocuo^-cMaor^^ t-CDCMCDCOOOCDM-t-CD 

M r^CDCDCDCMCD^CM-r-^ cdcdr^cdM-'r^cocDcrid 
CVICOCvJCOCMCO'*-CVJCVJ'»— T- T- co CO T- T— y- CO

R ^cooT-cococor^-^-co OCDr^-lDOCMCDM-COO) 

P COOCOr^CVJOOOCO^CD cMr^oino)i^-cDooo>h. 

A d in cd cd a> d cd cd -m-' •*-' 'r-' ^ d co id cvi cm
■^■'^•COCOCVJ-^-CO'^-'^-"^- CMCOCOM-CMCOCOCMCOM-

R COOC\jT-OJCO'«d-h-.COO COCM^Oh-COri-OCOCD

A ocococD^rmcDcocDin qqqcMM;ooocMincM

M CD * O a> CD CO cdcdodr-^cDCMCDr^dM-
OJOJ^OJCO^-^CM^CO ■*—CM-»—CMCOCOCM'r-CMCO

B comT-o)q>coinoc\ji^. NCOr-CMM-OCDinSCO

E co^t-a)incDcoa)c\jc\J COMnOOOOCDOO)

F r^-"dr^c\ir^cocdddi— cDr^coT-^dcdcMCMincM
CO t— CO CM ▼— T- CO

N cocmnooromcMr-o) inl^coaDCMCvjcoS^icM A CD^iqnq^a^ioiD

J co d a) in in cd i^.‘ cMaddiriiricMoicMcd'M1 
cm cm T- T- CM

R
A r-CMCO^finCDSCDOO T-CMco’M-mcor^oooo

E rs.rs.rs.r^i^r^i^.i^.r>.co OOOOaOCOCOCOCOOOCDCT)
O)O>0>O>C&O>O)O>O>O) 0)0>0)C3>0)CT>0>0>0)0)Y

5 4 0 41 39 7 9. . .8 9 .9 694 7 4 31 18 3 7 11 2 1

0 4 6 0 3 4

.4 1 8 9. . 9 .5 695 3 2 91 11 2

6 9 4 7 3 02 1 4 7 2 6. . . 9 . 93 8 1 61 11 3 -

3 4 0 5 6 1

.9 .4 0 8. .0 79 91 7 2 01 11 3 -

9 51 3 5 2

.0 .5 .4 5 .0 59 97 7 7 31 12 -

9 9 5 7 4 45 5 3 7 5 6. . . 9 . 95 6 4 31 12 -

9 4 9 7 2 7

.4 .4 7 7. .5 59 97 3 7 01 11 -

0 9 8 2 4 4

.3 4 2 7 0 5. . 9 . 90 4 7 31 11 2

3 9 81 6 3

.3 .2 3 8 5 8. 9 . 95 6 3 41 11 3

4 0 04 737 98 86. . . 9 .9 93 8 0 81 12 4

5 0 0 2 613 4. .3 6 5 6. 9 . 97 9 1 91 13 6 1

3 5 9 6 7 70 2 5 7 1 6. . . 9 . 98 9 9 21 12 4 1
7 01 8 7 1

.2 4 8 8 8. . .29 94 8 6 11 11 3

3 3 2 8 7 1

.5 .2 1 7 6. 9 .5 90 7 5 31 11 2 -

N . R RA . X A .

E D N AA I

M . E ES M Y M Y

51





APPENDIX F - Connecting Channel Hows

53



Q

o
Z

o
LU
CO

CO
DC
LU
y—

LU

o
CO
3
o

q 
DC
LU
>

DC
CO
>
DC
<

CO

s
CO in CM O) 00 O CD N O SOtNO^CDOino lOcoiocomT-cnr^^cvj (Dr^aor^aon-oooior^- OOOOliOr-COOlOOMM
COO)OOM,0)t-M’CMO) Ttcvjoor^i^-uoaDomT- incooomcooocvjoT- r-inTtr-NOCOQOCMCO OU)t3-tJ-t-C0C0^0)0)
CVJOOOOOO cvjco^Ttcnr^Tj-cvjooT- COCOCVJt—CM-*—Ot—t— o cor-aOT-T-cvjcvjoooco t-OOCVJCDCDCVJt-OOJ^
CVJCVJt-t-t-t-COVOJ Ot--^ 

t-CVJCVJ CVJCVJCVJCVJCVJCVJCVJCVJ^-CVJ CVJCVJCVJCVJCVJCVJCVJCVJCVJCVI t— t— t- CVI CVJ CVJ CVJ CVJ CVJ CVJ CVJt-CVJCVJCVJCVJCVJCVJt-t-

o oooooooooo oooooooooo oooooooooo oooooooooco (00(DNS^(DOt-t-
CD(DN<J)(DCDCVJ -O OM-OCOr-OSCOONO) t n-unoocouocoooocoN- lOOOT-aor^aDcvicooo CDT-T-aOCDOOCVJr-TtO l

LU C\Jr-0)C0 0)00 0)r-OCN] OCOCOCDCOCOCO'r-r^CVJ mcM t-cmt-oot-oo rv.(DaoT-T-T-T-cvjTtco OOOCVJCDCVJCDt-t-(D
CVJCVJCVJCVJCVJCVJt—CVJt— t— T-T-T-CVJCVJCVJCVJCVJCVJCVJ CVJt-CVJCVJCVJCVJCVJCVJCVJ -O tC\JC\|t-'»— T-T— T-C\|C\JC\I CVJCVJCVJCVJCVICVJCVJCVJ-^CVJ

oooooooooo oooooooooo oooooooooo ooooooooocvj O^CO-^-OCDt-CDCOCD
> ^■r-iocx)^uor^-ouo^ O)C0O)O)O)CVJCD^C0^ ldcd^j-cvjcvjt-qoocvjcvj h-(D^O^OU)TtCVI(D OCVJCDCDONOCVJrfCD
O CVJCDCDCDCDO)'<d-CVJO)Tj- (^.tJ-CVJCOCOCVJt-CVJt-t- oor^ocvicvjcvjcocvjcncD CVjT-CVJrJ-inCD’^'CVJOCD^c\j^r^o^OT-m-«t
z CVJCVJCVJCVJCVJCVJCVJCVJ - -CVJCVJCVJt—CVJCVJCVICVJCVICVl CVJCVJCVJCVJCVJCVJCVJCVJt-CVJ CVJCVJCVJCVJCVJCVJCVJCVJCVJCVJ T-T-CVJCVJCVJCV1CVJCVJCV1CVJ t t

oooooooooo oooooooooo oooooooooo oooooooooo CMNinto t-om^mco

oo
cooNiniDNcoor-m 00 O 00-M-CD CD N T-CD CVI cvicvjocor^-'-ooTrooo) Tj-CVJOCOCD-r-T-I^Tt^ OCT)CVJO)CDCVJCVjT-n>.T-

in CO T-O) CM CM T-O N-M- Ttl^COCOOOT-CDCVJOT}- OO’^-COCVJCOCOCOTJ-CVJCVJ OOOCO^CVJCOCVJCDCD CVJt-CVICOCD^^CDt-C3) 
CVJCVJCVJt-CVJCVJCVICVJCVJCVJ CVJCVJCVJCVJCVJCOCVJCVJCVJCVJ CVJCVJCVJCVJCVJCVJCVJCVJCVJCVI T-T-CVICVJCVJCVJCVJCVJCVJCVJ CVJCVJCVJCVJCVJCVJCVJCVJCVJt-

oooooooooo oooooooooo OOOOOOOOOO OOOOUOOCVOOOI - J-CDOOOCVIICDO - CDCVJt^-CVICDCD'^-CDCVJCDCL OOCVJOt-OCOCVICOOCO inocvjuw-'-aO"-*-in cvjir)T-Tj-(DO)’^-^ir)^ t t t OOOinNCMNNOJinM-
LU iOCDt-OCVIt-CDt-OOIT) Loaoon-cncocncvjOLn mir)'«tcvjTtcvjcvjTtcocvj OOt-COM-M-^COMD CMT-CM-^-invl-inCDT-CT)
C/D CVJCVJCVJCVJCVJCOCVJCVJCVJCVJ CVJCVJCVJCVJCVJCVJCVJCVJCVJCVJ T-T-CVICVJCVJCVJCVJCVJCVJCVJ CVJCVICVJCVICVJCVJCVJCVJCVJT-CVJCVJCVICVICVJCVJCVJCVJCVICVJ

oooooooooo oooooooooo OOOOOOOOOO OOOOOOOOOTj- in M-OMnCD r-CD M-N 
o UOOt-COCVJCOUOIOUOO) cvjcoocoaococvjcoi''-'^ TfrOOT—T—T—COCVICDGOO) COUOIOCDCVJCDCVJCVJCOCVI CDCVJOO^iOCVJCDCD-^O
ZD mi^coi^.j^cvjr^cooTt TtlOCDCVJCDCOCO^COCVI OOT-COCOM-incOCD-t Tj-T-CVjT^TfLDTtTj-T-CT)inc\joo)coT-coT-ir>Tt CVJCVJCVJCVJCVJCVJCVJCVICVJ -< CVICVJCVJt-CVJCVJCVJCVJCVJCVJ CVJCVJCVJCVJCVJCOCVJCVJCVJCVJ CVJCVJCVJCVJCVJCVJCVJCVJCVJCVJ T-T-CVJCMCVJCMCMCVJCMCVJ t

oooooooooo oooooooooo oooooooooo OOOOOOOOOCD
CD COCOCVJinCOCDCDT-^CVJ co cvj m cn o) O) co id m in cou)oaocvicDor''-aocvj
COC-OOOOCDCCDVJC-CViVr^JC-VCJVOJOJ)t t t t - uomh-r^i^cvjcD^oin TtmcoT-Tj-cvjcoTj-eoco ooT-coco^t^-cvjinco
CVJCVJt-t-CVJCVJCVJCVJCVJCVJ CVJCVJCVJCVJCVJCOCVJCVJCVJCVJ CVJCVJCVJCVJCVJCVJCVJCVJCVJCVJ T-T-CVJCVJCVJCVJCVJCVJCVJCVJ

oooooooooo oooooooooo oooooooooo oooooooooo COCVJCD^CDOOCVJCDCDt-
Z coin(DO)cvjr>.(Dcvjr^co incvjTti^.ooT-aoT-T-in h^O-T— CV| — cvjin-r-r-.oo^-'^cci--  ̂ t t— LDUDCDCVJ CMCDOOt—,— CDt—ooo 
ZD IO^COCOt-OOCDOM’ tJ-CO^tJ-I^OtJ-COODCO COCOCVJOCOCVjT-TtCVJ-r- CDOOCOCVjTtCOT-M-CVJ CVJCDt-CDCD^-CVJCVJOCO 

CVJCVJt—-t—CVJCVJCVJt—CVJCVJ CVJCVJCVJCVJCVJCVJCVJCVJt-CVJ CVJCVJCVJCV1CVICVJCV1CVJCVJCVJ T-T-CVJCVJCVJCVJCVJCVJCVJCVJ CVJt-CVJCVJCVJCVJCVJCVJt-t-

oooooooooo oooooooooo oooooooooo OOOOOOOOOCVJ t—0)0)C0CDt—t^-cDt—o
^^cor^cvjT-cvjooT-if) T-rs.TtT-T-ooooocvj^ OCDOOT-^T-COmOJN 'd-^o^^-CDvrocncvj OOOOOM- -OOOCOCO

C0t-N00
t
O0)t-0)0)(J) CVJCVJCOCVJIO<DCOt-QOO) CVJCVJOOCVJt-0)0)t-00 0)i^r^.cvjocvjT-CT)CvjT- t-GOOt-CVJCMOO)LOCD 

CVJCVJt—t—CVJt-CVJt—t—t— CVJCVJCVJCVJCVJCVJCVJCVJt-t- CVJCVJCVJCVJCVJCVJt—t—CVJt— t—t—t—CVJCVJCVJCVJt—CVJCVJ CVJt—t—CVJCVJCVJCVJt—t-t—

oooooooooo oooooooooo oooooooooo oooooooooo TtOT-TtlDCD^CDCDCD□C NCD^CDt-N t-ONCO ocDr^T-mcocvj^T-cD OOl^^T-I^OCON-^-Tt )COO)t-COCDCDCD^J-CD OCVjTtCT)CD)CDOiOO)CD
CL 00 1^ CD C)O C--D-- -C-D-- -C-O-- -O--)- -CD N O) nooot-o ocoin C7)OOC0G00)N(000(0 <mincoo)0)0)Nooo OINNOIOt-OINMiO
< T-T-CVJCVJCVJCVJCVJCVJ-r-T- T- CVJ CVJ T- T- T- T t-t-t-t-CVJCVJt-t-t-t-

oooooooooo oooooooooo oooooooooo OOOOOOOOOCD if)ir)T-T3-o)vra)T-cDCD
r^ooocncvjTj-ooocvjco T}-(DNOT-inT-^0<o M-Nr-OOOONOM-N t-NNSCDMOCDON ^CVJO)t-OOCD^CVJCVJ
cor^h-in^^tr^r^Trr^. oor^-OT-cvji-^oinin 0000)0)0)CONCO(D (D^M,(D0)Q00)N0)O CT)CDCDC7)Ot-OOCDIOCD

CVJ ^ — T- T t-t-CVJCVJCVJCVJCVJCVJt-t- CVJ CVJ CVI T— T— T— T— T— T— T—

oooooooooo oooooooooo oooooooooo OOOOOOOOOCVJ
fN.Troor^cvjcDco'^-r-co COO^lOM-mtDONr- vrcvjT-mTtor-o^n- OC
oooon-cD'^con-^rcDr^ a>a>OT-cvjcvjT* — to<o Ot-00)00)CONCO(D NinDMN-ONr -0C0D)iCnDflONOOO) -) CDinCDT-Q) CDt-NOO) 

t t-000)0)t-00>00 
t-t-CVJCVJCVJCVJCVJCVJt-t- CVJCVJCVJt-CVJt—t—t—t—t— CVJt—t—t—t—CVJCVJt-CVJt-

oooooooooo oooooooooo oooooooooo oooooooooo 000(ONMD^t-(DO 
z n-uncvjTtcocvj^TtoT- OTtj^T^-cvjcDinj^cDin M-CD ID (I) N CO O O in M- ■ CDCVJCVJO)t-OCVJOOONNCOO)0 t-COWM-
< OlOOOMfiintONNCO OC^T-CVJCOCOTJ-CVJOCO t-CVJOOt-0)0)C00)0) (DNinNO0)T-0)0)CM

CVJt-CVJCVJCVJCVJCVJCVJt-t- CVJCVICVICVICVJt—t— t—t— t— t—t— t— t—CVJt—CVJt— t—CVJ

cc ■^-cvjco^mcDi^cooo T-cvjcoM-mcDr-cooo T-cvjco^m<Dn-cocD)o T-CVJCO'^-inCDI^CDOO T-CVJCDTfir)CDOCOO)0 T-cvjcD^mcDoaocDO
< (DCDCDCDCDCDCDCDCDr^ CDOOCDCOGOOOCOOOGOO 0)0)C7)CD)CD)0)CT)CD)0)0 OOOOOOOOOt-ininmioininiDincncD

COOOOOCDCOCOCOCDCOOO CDQOOOCOQOCOQOOOCOaO cooooocoaococoaoaoao COOOOOOOCOaOCDCDCDOO aoaocDQOoocnaoaoooo) 0)0)0)00)0)0)0)0)0)

T-aoomcoc NinT-inr-cuinoinN

a
incooco^r-r-coin-r-o ocooa)
CDCDr^OOr-lfiODOCUTj- TrcMcvjT-mT-irwcoa) cocococor-cocor^r^-oo n o u) m co cm O) ’ _ O CVJ CD 00 CO C.________

1
t-i^i^-oocvjocvjcoooo

lf)NO)00(DCOOO(DO incoimoMrji-^os ^r^aD^-iOT-oiininco cnor^-cvjooT-Looooon- OCDCDCOQOOh-CDCVJCO ooi^r^ooh-cocvjcDf^T-
 -CVICVJCVJCVJCVJCVJ - -CVJ - - -CVJCVJCVJCVJCVJCVJCVJv— — r— CM CVJ CVJ CNJ T“ t— CVJ T--^l-T-T-l-CSjC\JCVll^ T- t-t-CVJCVJCVJt-CVJCVJt- t t t COCVJCVJCVJt—T-T-T-CVJCV1 t t t

o 00 T- CVJ O) O 00 CO O CO CVJ CD ao oocvjoocvjomoomcDO
coi/jcotDU^ioin'^oo^j- in-<t O Of) 1-if) T-CM O) N oiocvicDcvjioocvjin O_  00 00 CVJ IT) T-CD O CVJ a) CO O_CVJI^.^J-f^TtT3-i_ OOCOOOCVJt-t-CDOOCVJCD

LU (O-C-OCtV-OJ -OCOVCJCOCOCOCO co'^-iO’«to)tD-t-CT)inTr loioion-cnoooon-aon- Ot-cvjoot-o)oooouoo oocomiDu- »-oooqo
Q t t t Dt-t-t-t- T-T-^T-T-T-COCVJ^-r- T~ T“ CVJ T— T— T CVJ CVJ CVJ t— CVJ T— T— T— CVJ t— T— T— T— CVJ CVJ CVJ T- CVJ T— CVJ

o> C\JO0)C010t-CD0)M-05 OOr-0)00)rCMi-W T-^T-OOOtONOOOO ^(DIDCO^ONCOOCO 
0(DOr-Lf)COONNCO incococvior'-T-oinr''- ____ > (OCJ)Tcvj t- in co i___ (DOOoomoOMntnco CVJCOCDCDCDr^n-^COK 
r^o>oo^-^csJcoo>(Di^ r-rTj-Tt-,- ^tir)OCOCOM(DlO -TtO)i-ONi-S o m oo co <n m <d o TtOOOT-COOOOOCOO 
t—t—CVJCVICVJCOCVJt—t—•»—  t-CMt- t-t-CVICVJCVJCVJCVJCVJCVJt- CO^CVJCVJCVJCVJCVJt-CVJCO COCOCVJCVJCVJt— t— t—COCNJ

^rooini^coh'CsJoxDoo UOT-OOCO'^'r-OOOOCVJCO ONOOOOO
lOOlO(DC\|LOOlOt}-t— h-cocnooooior^.^a)CD cocoTj-'^cvjcnuO'^-n-'^ r^iocvj^ococvjcD'tcvj OCOO t-T-NO(DNO) inocvjTtcncDT-o^cvj

inCD'<f’»*T-CVjT-T-CDCO m ooocvjt-t-ocot-n -r-OCVJCVJCVJCVJCVJCDOCf) LOCvjcvjn-TtoooaOT-u) N-COVICWVJCV^ICtV-CJCDO -(D 3) (Doocot-oomoinooo
t CV^ICtVJt-Ct- T— T— T- T— CNJ t— C\J CO t— t— t-CV|t-CVJCDCVJCVJCDCDt- CVJt-COCOCVJCVJCOt-CVJCO COCOCOCVJt—CVJt— T—OOCVJ T— T— T— 00 CVJ CVJ CVJ 00 T- T-

r^.-r-iOT-txj(D<Dcoinh- '<th>-OOOCOlO'»-»^'r-00 i^ocDcomcocDCDr^-h- cooo m r-cn cc oo o -m- CD (D't 00 CO o VMO O ■'t mNNOOcocoomo
CMO)C0NO)O) com o o ir)TrcoOi-r^incDCD)cvj T-^tcooaoaoawcom Ot-CDOOiOCOOOCVI  ^r-inr^com DTr t-cocDC cvjocvjT-inmcooocO''*

r^Oi^-cuT-cvjcoocD^ I^C\JUO'^-Ot-C\JOOt-CO mcvir^cooocooTj-Tfr^. NCMinoor-ootDom lOCOCO — ^OOOCDt-CT) (DlOOOOO'tMOCM
COCOCOCO -CVJ - -CVJCVJ■»—■»—CVJCVJCVICDCVJCVJt—CVJ t—t—t—t—CVJt—CVJCVJCVJCVJ t-CV|t-CVJCVJCVJCVJCDCDt- •^CVICOCOCVJCVJCVJt-CVJCO t t t T-T-CVJOOCOCVJCVJOOCVJCV1

cocoir)0>^-cD'^-or^*tf) ^-^COCDUOt-COUOOOt- HDCDCDOOt-CVJCDt-t- CVJCOOOOOCVJCVJCVJOlO ocvjinooor^T-Ttioco 'xd-OOT-LOCVlCD’-OO-'t 
N’^T-'^"^inN(DLO'r- cucocoocor^oo^co^- 'M’t-CM(DO)M”M’ON(D OtI-OCvJOCOCDOCDQO (Dcvior^cDcvjcvjo^j-n- t— t—CDCOCVJt—(J)CDOCVJ

r«.COlOUDCDC\JC\JOOT-(D coi^oooocD^i-oininr^ r^cvjincDO^-cvjn-oOLO ■M-COCOCMOOOOOinOO cDh>.i^aocvjh«.irw<\ir^
T-T-T— T-T-T— C\JC\IC\|C\I t— t—t—CVJCVICVJCVJCDCDt— t-CVJCOCVJCVICVJCOt-^CO COCOCOCOt—CVJt— T—T—CVJ t—t-t—CVJCOCVJCVJCOCOCVJ

Tj-io-»-'^-ino>'»t<Dcoc\j NOOCMWr-COinOCD cocoinomincDioocvj inCVJrJ-I^CDOCVJOCD^ W^M-(D^tO(DOt- cvjtv.T-ir)ir)T-rr.cooco
U)t—(OCVJt—(OCDUDOt— COOO^O'r-OXDCDOOh- C3)0)CDI^CD-—00CDOCVJ cvjor^-n-cDcDocvjco-.- oocvjcvjr^cDCVjoom ioooooooocvjir)«to^
(DCOOt-^-MOMOin cDcuir)Tfinio-r-a>uDT- COCDOCDCD^tOlOCVil^. CDCD^CVJ^r-T-COOOn-UO mooooooMncDOCM aor^r^cvjcvjr^inoocvjoo
t-t-cvjcvicvjcvjcvit-t-cvj ▼— T“ T— T— f— T- CM T— CVJ CVJ t-t-t-CVJCVJCVJCVJCDCDt- T-C\JCOCMCVJCVJCO — T-CO COt— OOCVJt— T— T-T— T— 00 t— t—t—CMCOCVJCVICVJCOt-

cn^cocDcn^-oo^r^io ocucD^rcooinr^i-oD CDO)T-(D(D'<frO)CVJCDT- CO^ ^fOCOCOCVJr-OOO (DO vf(D T-O0M-COO Tf t-OOt-NOt—CMCD
l^.r-OOOODCVJCDOO’^-t- ocDor^cvjco^-cvunT- oocvjooaocvjcocvjTtTtTt inocoooooocDOooco
coc\jinir>m<DT-o^i^ cnmmoin’M-T-cnGCD ^■cvjr^T-T-r^ior^OT- ocor^ooocvjinocvjoo
T— V— 1— — - — OO — T— T— T— CVJ CVJ CVI T“ t— t—t—CVJCVJCVJCVJCDCVJt— t-CVJCOt—COCVJCVJt-t—CVJ COCVJCVJCVJCVJt—t—t—t—00 t t t CVJCVJCVJCVJt— t

CVICOT-T-T-CVIOmn-O Or-COOCOCO’-T-OOCO OTj-0)ir)0)0)Tf^r-o co-iJ'Cor^-'^-cvjcDh-r^-o ooM-cviT-r^inr^h-oco
r>.00'r-is^rs'^’^-incoT- COCOCDCDOCOLDini^.^ CD^CD’M'OinCDOJinO a)0)cocvjT*r^”vfaooo^r 'vfcvjTi-Tj-T3-TtcD’vrr>-cvj T-O) CO Nin (D O O) CD CVJ 
^J-CDOOOCDiOCDCOCD TfCO<DlOCDCD-«r-CMr^CD CVJCD^CDCOCOr^CVJOOCD (DOOinNOT-r-ONO) M-0(Dt-00)MNOO) O)CDn-CT)CDCVjTtO)CVJG0 
t— t— t— t— t— CVI CVJ t— t— CVJ t— t— t— t— CVJ CVJ t— CVJ CVJ t— t-t—CVJt-OOCVJCVJCVJt— t— COCOCVJCVJCVJt— t— t—t—t— t-t— t— t—CVJCVJCVJt—CQt—

cvjcotDcvi^^o^oin ini^.r^-u)'^-^^coC7)c\j lOT-T-Tj-cDOCvjinr^r^ 
CDCVJt-t-OOCOCVJCD''* COOJOONCOON^t- Tj-T-r^-oO' __________ OtO)(D^t(OtNN iOt-Ot-QOCDt-CVJOOiO I^.00t-t-C0CD)CVJ(Dt-O 
C tf)h«.c  ’i-’«fr l ir)CVJir)UOCOCDT~T-OOCO Tj-cDcocDn-oooocDOun N.U)CvJCD^CT)Ot-(DOO OOOt-OCDt-CDNOOO CDr^-CD0)C0CVJOCT)0)00 
t-0t- -00t- 0t t-CVJCVJ00t- 0<0t-t- •*— 1— T— T— T-T— C\|C\|C\Jt— t— t— t- t~ CVJ f-■ i“ y~ CVJ r— t-CVJCV|t—CVJt—CVJCVJt— t— CVJCVJCVJCVJt—CVJt—t—t—t— t—t—t—t—CVJCVJCVJt—CVJt—

oh-oooocoT-cDr^coT- O) CO C----------- ---- T-TtCDCO(DCOif)iOCOO
^-Ot-CDCOOt-CDt-CD , T- CD CO O) O O) CVJ CO Is- ________ ___ iDOOcooon-cviTj-Ttco ______ CD ^ 00 T- o QO h-
inc\jinininuDOON.(D cocD'd-i^T-oor^f^r^-co NCDt-CDOOOOCDOO cvjcvjoor^ocDOooo COOONCDCOt-OOXDO)

T— T— CVJ T— CVJ CVJ CVJ CVJ T— T— CVJCVJt—CVJ-T—CVJt— T— T— T— t—t—t— t—CVJCVJCVJt—CVJt—

- - - - T-coi^.-r-ooco'^-r^.r^cj) cor^r^-cDocD’—coocvj ■^•'M-'M-'M-CnNT-cxjinO COOOOTtinCDOCDO CVICDOt—OOOUOiDO) ocvioocdti t t t cdud
•n-coo^tcnh-^-c\jco(D T-COTj-OCDCVjTfrCVJirW COUDCOC7>rs^’^-CVJlf)C7)CO (DCDCVJIOCDOCVJt-CVJOO (DOOCOLOrJ-OCDOaOCO O^CVJt-OCDCDCDOCO 
^inr-.o>cx)o>'»tooio(D (D C\J Tf IT) IT) (O O T-in IT) ^-CDCOCDn-OOOOI^.N.OO NOOOO(DOt-tt-(DOO CMCOOONOOOOCOO 0000000)C0t-O0)(DC0 
T— 1— T— 1— T— T— CM T T ■*— t-t-t-t-t-t-CVJCVJt-t- t— t-t—t—CVJCVJCVJCVJt-t— CVJCVJCVJCVJt—CVJt— t— t—CVJ t—t—t— t—CVJCVICVIt—CVJCVJ

(OOCO^CNJQOGON’- CDCDCDCVJOUOCDOOO ooincoooocDCD^rcDT- oocvjco^f^T-rv.oooT- r-T-NOM-inNcnmo cvjuoo^cvjcDCVjn-cvjco 
^O-cooinooocvicQCDa) SS5SSS8S^SS ooo)0)Cvn^'«tocDincvj iNoC)<Dt Oc)vjocvjcocvjoo - ’OO - ) 0)T-jv.r^cooocvjir)(Dcvj 

iC(Dr^a)oooinoo<DCD CO^COCDOOOaOl^h-QO Ti-r-T-(DN t cdooom t nooocooosooooooo COOON0^t-OCT)COO) 
— — — — — C\l CNJ —  t-t-t-t-t-t-CVJCVJt-t- t—CVJt—t—CVJCVJCVJCVJt— t— CVJCVJCVJCVJt—CVJt-CVJt—CVJ t—t—t tt t t t t t t t — —CVJCVJCVJt—CVJt—

DC T-cvjeo'tftncoi^-oooo T-CNJCO-^UOtONCOCnO T-CVJCOvJ-UOCDh-COCDO T-CVJCO^-lOCO^OOOO T-cvjoo^io<Dr^oooo T-cvjco^uocDr^-oooo
< CVJCVJCVJCVJCVJCVJCVJCVJCVJCD cococococococococo^r u)u)Lf)u)U)ioix)Lf)Ln(D CDCDCDCDCDCDCDCDCDr^
LU 0)0)00)0)0)0)0)0)0)0)0)0)0)0 0)0)0)0)0) 0)0)0)00)0)0)0)0)0) 0)000)0)0)00)0)0) 0)0)0)0)0)0)0)000 oooooooooo
>-

54



deuntin
co - )

D
N

O
CES / S

RETE
M 

CIB
U

C( 
W

OLF 
REVI

R SY
RA

M .TS

s
o^

00
-N^coco^ocom in CM in CD 1^ CD o O) 00 CD

O O M- »- *- o? g> *- CD IN. NT-r-^-CMOtNOn
CD  CM CO CD CD M- M- T- O O in M" M- CO CO 00 CO 00
CM CM CM CM CM »— *- CM CM CM CM CM CM CM CM CM *- *- CM *-

O (DincoiN-fN.incDh-cMg? COCOCDCDfN.CMIN.iniN.lN. 
OCOr-Tf SCOTtOOO OOfN-CM*—COiniOCDCM LU COM-M-r^CDCDinT•-COCD CO CD  COOOCOCDCDCDinCMOOrN. 

Q CM CM CM CM------ CM CM CM *—CMCM*—CM*— *—CM*— *—

> cMin^-cDiN-coinT-cMrN CDCMrNM-0OCM|N.CD|N-CD
O NCOOONCOOCOitOM- ^rcoo^-coM-incocDCD

t-CMCOCOCDCOt-|^COCO CMOo^coiN-cDinincooDCOCOCMCM*— *—COCMCMCM T-CMC\Jr-COT-T-r-^^

OCOIDNCONCDCONO cDocDinmmT-Mj)T-
o OM-COCDcnOlDOM-CO mcMOiQ)incoNO)coN

CM»— CDOCOCOfN.COr'^CO COinCDOM-M-CDOOOCDO COCOCMCM «— *— CM CM CM CM r-CMr-WCOCMT-T-CMr-

CL rNCO^-mcoiN-cDcoocD M-r-CDrNcocorNCMiN.T-
LU ^ m a) t-cd in o co g>oiN.r-oomincooM-
CO OCMCOOOCDOOr^CMO CMM-COCDOOOinCDM-OO 

COCOCOCMCM*-*-CMCOCM CMCMCMCMCMCO'*—*—CM*—

o §OI^M-CMCMCOCOOOO rN.cDCMinoconNCDincM
OM-CMOOM-CDCOCM^ M-iN.o*-mcMincQO*-=3 CMINt-CMOCDCOCMt- r^coo^-cocMinincDco

< CMCOCMCMCMCM*—CMCOCM CM CM CO CO CM CO r-T-CVJ T-

oocomcMcDocorN-r^cD |N.g>|N.OfN.COCDCDCMCD 
CMCMCDiniN-CDCMM-inCO *— O *— CO CD *T CO CO CD CD 
CMCMCM*-COCMinM-*-*- cDCMCDoao^-mmcDco 
COCOCMCMCMCM*—CMCOCM CMCMCMCO*—CO*— *—CM*—

SmcDNin^cMT-OTj- COininCMCDOOOCDCMM- 
oocoo^-^M-omiN. *—CDM’COCMCMCOCMCO*— 

CMCMiOM-incOI^M-I^CM IN.OCDOOCDCM'*—CDCDCD 
COCO*—CMCMCM*—CMCMCM CMCMCMCM*-COCMt-CM*-

SCOf^fN.CMT-CDCDCD»- CMrN|^.cOCMCM|N.CMCOCD 
M-incDfN.co*-*-*-o CDCMt-OOOOOOOCOCO 
Or-inoNcoscoco^ ■^•IN-CDOOCDOM-CDCDO 

COCO*—CMCMCM*—CMCMCM CM*—CMCM*—COCM*—CMCM

cr gM-|N.-M-CDin|N.C0M-M- ^COin^CM^*-^ffiN 
CL CMinCMT-CMM’CDCD'M- CM O CD O) CO CD *- CO O CD

(0*-in*-iooi^*-co*- *-co*3-cMcdcMoin.cmco< CMCM*-CMCMCM*-CM*-CM CMt-CMCMt-CMCMt-CM*-

N^^^r-Nr-^ON 
NCMOCMcomcMinc . CDI^lDCT>*-O*-C0C0CD 
CO*-in*-M-CDf>N*-CD*- COCMM-CMOM-OIN.T-CO 
CMCM*-CMCM*—t-CMt-CM *— *—CMCMCMCMCM*—CM*—

i^iN.^^T-cococDfN.in IN-Tj-CMCMCMinCMM-iniN. 
M-cp^-CMCMM-^-COCDCO CDI^CMinoOCOCOCOCDCD 
cooco*-'<rcDiN.*-co*- COCMCO*—OiM’CDfNCMCO 
CMCM*—CMCM*—*—CM*—CM r- r-CM CM t- CM T- r-CM *-
CMM-M-CMin^-COIN-T-m rNTj-M-M-CMin^M-MN. 
CMOiCMinmNCOCD'-T- CDF^CDCDCOCO*—00COCD CO CNJ T- r- CD |n> *— CD *— COCMCMOOCDM-OIN.CMCO 
CM CM CM CM CM *— *— CM *— CM *— *—CMCM*—CMCM*—CM*—

cr *-CMco^rmcDiN.aocDO *-CMCOM-incDrNOOCDO < iN.r^|N.rN.rNi^rN|N.fN.co CO Cp co cp op oo op CO 00 Q) CDCDCDCDCDCDCDCDCDCD u)u)Ou)u)CT)u)CDCDu)

Z 9 CO eg LO

s

O CD O o5LU oo in
Ct T- CD CO CD

CO T-

> 00 in CO T-
O CO 00 ^ 00

Is-. CD C\i CD
CO T- *- -r-

co o cp
o cm in in cm

m cd CM CDO

CL
LU a oo min in
if) in 

s
cd •»- CD

CO

o
=3
<

a
CD CD CO T- CD 

CD M- Is*. CM

in oo O CM 
CD CO 00 CM 
in cd CM CD
CO T-

*— F'- co *—
Z> r- in oo in

CM M- M- CD —} CO T-

> in 
M- CD 
CO ▼-

88
cr CD T- IN. CM
CL in in cd cm

CD CD CM CD< CM T— T- T-

$
|N. 

8
CD M- CM

in cd M- CM 
O CD h*. 00 
CD CD CM CD

CM T- CD CM 
CM IN. M- CM 
CD CD CM CD
CM *~

CL z QC 
< <

UJ *<L5 Z ^
U

5 2>-



D

oZo
LU
CO

CO
oc
LU
h-
LU

O

GO
D
O

DC
LU
>

DC
DC<
o_l

h-
CO

\fCDT-Tf incOCDCONT- COOOOOCDCDCOCMOM cococM(OCMor^.<x>or^
COCMCOCDCOt-CMCMOM- h- 00 CM (O CO CM '....... ............ T-CMCMOCOCOinOOCOCO

s
OM-M-OUDOIOIOCON OM-OOCMU______ __ .

^COON-lOCOCOCO'd-O o^aoooooco'r-O’M-a) OOOT-OM-inr-NM-CM 00000(0^-000000 r-r-1-COCOM-COCMOO
(0(0(0(0if)lf)i0l0U)l0 (0(0(0(0(0(0(010(0(0 (0(0(00(0(0(0(0(0(0 lOM-lOiO'M-M-'M-^rM-iO (01010(0(0(0(0(0(OM-

5

OCMC)T-C0CDin0)00(D (DCOO(OM-<OCOO(OM-o 'S CM>M-OOt-CMCOOCO>M-CM O-*—■»—000(0(0(0(00 OOOOOOOOOO
(0^-ooaor^f-r^(0(oc\i i-r-M-N00(O00^O)C0 ■M-COCO'M-^OOIOGOOIO M-IOIOOOCOM-OOOM- ommin-t—mocoM-oLU coom^ioxtCMcococo 'M-a)i^-c0'M-T-a)in(O-^ O'M-T-'M-cor^r^cocoo Or-r-lOtOOinOCM-M- COT-r-CXO^-M-COON

o (0(0(0(010(010(0(010 10(0(0(0(0(0(0(0(0(0 (0(0(0(0(0(010(0(0>M- (OlOlOM-’M-'M’lOlOlOlO (OioioioioinioioiOM-

>o S
MOr (o (O r>-cm r-(O (o co cm COM-i-lOSM-r-^ oooooooooo

(0 (O (O<8 Ist*.$ CO?  SSSSSSSsSB^ (OO-M-OCMIOt-M-t-iO
0)0)IDt-M- (OCOM-(OMO(DM-CMt-

^^(0(010(0(0(0(0(0 (0(0(0(0(0^(0(010(0 (OlOiOlOM-’M-lOlOlOiO (010(0(0(0(0(0(01010

o 0(OCM(D(DCM OM-COO oooooooooo

o
J CO (O •»— co i^- co o) r^- COOtOOr-OCMM'NO OT-O-M-COr^CMiOM-OO t-Nt-OCOt-CMIOCDM-

o COCO (OOCOCDClKO t-N COT-(OM-(OCOr^(DCOCM cMiniooor^oocMM-in (OCM(OCOCO(ONIOCOCM
(O l^r^(D(D(0(0(0(0(0(0 (0(0(0(0(01^(0(010(0 (OIOIOIOIOM-IOIOIOIO lomioinioioioioioio

CL NOOCM(0(DCMOON oooooooooo
(OCM(Or^CM(OCOCOCO(0 T-OlOCDCOCM OlOCOlO COOOOODCMCOOO)^ LU (OCMM-IOMOCOIOOM- i0(0(0St-O(0M-M0 coM-r^cor^aotDM-cM 

C/) (0(0(0(0(01^10(0(0(0 (OlOlOlOlO-M-lOlOlOlO
S10(010(0(0(0(0(01010

OCMCOT-M-WCO(ONt- ■r-h-.lv.M-lO'M-CMf-CO'M- o mo(ooo)i-(oco(Doo oooooooooo
CM(\IOCV|(OCOSCMOCO 0)l0CMl0OC0 0)NCM00 (Dt-M-t-OM-(DNOON COO)M-0(DOOCOCMN

=5< lO T-CO (O (O (O O) M-N 00 CM (O (O (O M CD (O O M- omt-O't m-qncmt- N.^-^-coaooocoaoioc\j
r^.i^(0(0(0(0(D(0(0(o (O (O (O (O (O N (O (O (O (O (D(DNNNN(D(D(D(D lOlOlOiOiOiOlOlOiOiO

(OCVI(DCOCX)'M-(0(OCMr^ 000)00(0(0O0)C0C0CM CMCOOOT-OT-iOh-M-OO CMM’M'tOOOCONOO oooooooooo
coior^-(OCMr^.(oo)(0^ OiOOCMOr-M-COOOCM OM-OOOJOM-OCOMO OlOCONCDOCMLOLOM OOT-TfrOOCOCOCOOCOO
'tOMDinOiOOt-CO t-COIO N (D’M’ONO (O in-<tooo)coino(DCMO SM-OOOCMO(OIOOOM- r>.>M-'M-|^.COCOCOCO(OCO
i^r^.(0(0(0(0(0(0(0(0 N(O(O0(ONN(O(O(O CO(D(D(DNNN(D(D(D ioiniO(Oioioininmin 10(0(0(0(0(0(0(0(0(0

z cocMr^cMO)(ooM-r^oo oo^foinmooi-o COOCOOM-OOOOO oooooooooo
. ______ _ ________ ) O (O r^.O)(D>M->r-cMr^io>M-r^ COCMCMCOCD ^ OiO ^ Or- CMlO)

t- -ONCM O l ONCMO CMM-CMCMCOCOCMOOZ CMOCOlOr-COOOON Ot-0(DIOOO)MOCM COONOt-NOCOOCO NCMCMOC*)0(OM-(0 0 r^^cor^h-i^r^r^ioco
f^.r>.(0(0(0(0(D(D(0(0 N(0(0(0(ON(0(0(0(0 (D(0(D(Dr»-r^i^.(D(Din 10(0(0(0(0(0(0(0(0(0 (0(0(0(0(0(0(0(0(010

O>r-C3)a00)(0CMCMC0CM OON-’M’’*—CMCOI^CM-r-f— OOONCO(OCMt-CM(DO oooooooooo
M-OOt-^t-OOCMM- OCO(OIOCOO(OCMO)CO (0M-|^.xf0)M-CM>r-0)CM lOOOOOCOCMONOOM" OCMM-CMCOCOM-^COr-
(Oococsiaoiooor^M-cM (O(Ot^O)C0M-C0CM(O(O CDT-T-io-M-cO'M-oinin M’OM’M'ONr-CMr-CM M-COCMlO(Or^CO(OCOCM
(0(0(0(0(0(010(0(0(0 (0(0(0(0(0(0(0(010(0 (0(0(0(0(0(0(0(0(010 (OiOLOioiOM-iOLniOLO (OlOlOlOlOlOlOlOiOlO

tr COOI^-(Ofs-'M-T-^CMCM COIOOCMCMCOCMCOIOOO r^(ooocooocMT-(or^.io CMOOCOIOMOOIOO oooooooooo
OOCMNr-ONM-M-lO 000)CMM‘N(00)t-(0 NM-(Ot-(0 O -OOM- r-CMiniocno Nococo OI^-M-OLOCOCQ-M-T-LnCL t
Tf(OC0T-O)(DO)r^^CM (O(O(Dt-C0CMM-i-C0(O 0)CMO(0'M-00(00)r^(0 (Oi-CMM-t-OOCnOr- <OCMCMCO(OOi?)^CMt-< (0(0(0(0Tj-TfM-TtTf(0 lO'M-'M-lO’M’lOlOlO’M-'^- M-IOIOIOIOIOIOM-'M-'M- M-M-'M-’M-M-OO-M-’M-’M-lO coioinminioinininio

C0O)CM<r-(O'M-N.C0(OCO r^C0CM(OCM(OT-C0i-(O OOOlOOr- OOCMCOr^CM r^o(or^co>M-'M-r^.f^o oooooooooo
C0CMC0t-0)O(0t-CX)(0 COCOt- M-C0(O(ON>M-O) ONOOOiOM-OCOCOt- r^CMor^CMCMcot^co(D COCOOCOCO-r-OCOCOM-
aoo)ao(OT-ococor^(0 OOONCM(0 0)NO^- l0(0l0 0)0)CMt-M-CMO OOCOLOOO(DCM>M-(OlOO COr-0C)lOOOO)NCOO
'M-^Tj-Tj-TtcOM-'M-CO'M- (O M-If M-M-M-M-M-M-M- M-M-M-M--M-IOUWM-M- cocococococo cocococo Tfir)\f^MM^Tf^(0
I^CO'M-COOOCMlOCDOi- aocooioinocoT-Mo oOT-oocM(DOco(Ocor^ COx-OOt-OOCOCOCOt-O oooooooooo
-r-C0-*-(O(OC0-^CMC0(O (OM-CMCMt-M-M-M-t-LO ifllOCMCMOOM-OUON M-lOOtONOr-Or-tO SOC00)M,(0t-M'(0(D
(Oooi^^or^T-eoi^cM (00)C0(0t-M-(X)(0CMO COM-TfaOCDOOOT-^OO NM"f(DM ^-CMM-COO (OCOOO^r-OCM-r-rs.M-0)
"<* M- CO CO 'M- CO Tf ■M-'M-'M-M-M-IOM'-M-'M-CO cocococococococococo COM-COM-COM--M-COCOCO

(OCO(OCOOCMCOt-COCM 00>M-L0C000a0CM(0l^-O oooooooooo
C0r^.C0CM(0OCM0)C0(0 -.-JOOOCOOCONL - , )T-a)xf-ooaoaococo M-CMSCONOO^-CMO OWCDCONNCM^t-t- 
T-COCOO'M-y}-(OCOC\Jls'- T-(0O0)(0OC)t-C0(0 (OT-o^rcoiocMr^r^-'M- COOOt-OCOOOOO - N t-CDOOIOM-MCDCOO) 
L0(0(0(0'M-'^-Tt'M-'M-^

t
(O-M-'M-^'M-IOIOLOM-M- •M-lO'M-lOlOlOlO'M-Tf'M- Nf>M-CO'M-'M-COCOCOCO'M- >M->M-CO'M-CO(n>M-CO'M-CO

cr T-c\jco'M-(0(or^aocDO T-CMC0'M-(0(0r^-C00)O T-CMC0M-L0(DI^Q00)O ot-oCoMooCo0a^o(o0o(o0oS00C< 10(0(0(0(0(0(0(0(0(0 (0(0(0(0(D(0(0(D(0N- r^i^i^iv.rs.^f^rs.r^oo aoooToo>oO) or-CoMoCOoMo'lOotOoNoCOoOoO T-COOOOMW'tiOCOOOOONCDOr-OO

LU COGOCOOOOOOOOOOOCOOO aooocoaooocooocoaoco cococococooocooococo 00 CO CO CO 00 CO CO CO CO CO aococoaocococoooaoo 00)0)0)0)0)0)0)0)0)
>-

ocMiococMM-xa-cocor^ oooomoNN^rcDoo ooloooot-cocon (Ooaouoioco-M-r^r^cM M- (O M- CM CM CO)  MM--  0000  CCO CO 
IOOOJO)T-0)^N<DN T-cNjh-^t'r-mcncuaoco CMino ocMoooM-mr •M-COO)CX)iO(Ot-C\J(OCM O MOO)r-M.00(0-------- 0 
OOOWOO)T-^^^tt- T-OS(DM-CMinO(DCO ----- KMC^---------~ ' I^OCMCMCMCOCMCMCOCX) CM O) in CM (O O))  TT—  CM_  lO (O
■M-inininxfrininminin inmM-M-M-^-M-intnin ^■tJ-(0(0(0(0(0(0'M-'M- 10(0101010(0'M-M-'M-10 (O'M-'M-M-'M-'^-inininin

S
oooooooooo OOOOOOOOOO oooooooooo oooooooooo oooooooooo

O-r-CO^OCDtO-r-CM Or-oiimnot-T-^o ^tT-COlOOCOCOOOO^ Or-r-COO M-M-M-(M M- oooooooooo
IOCOCO(OCOOO(DOO (0>M-CM(000'M-Ol0CM(Q

-^^CDO^-I^CD^CO T-ONC\J^m00(DOT- (Dr-T-M-OinnOr-CO t-0(DCOCOCM-M-OCOO 0>ONO)^-t-0)COO)0 t-(DM-COO)C0t-C01O(O
M-ioinM-iorn'M-ioinm m m ij-->t ^'t m m m 10(010(0(0(0(0(0^(0 (0(0(0l0l0(0'^->M-M-(0 (OM’M’M’M’M'LOLOlOlO

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
^■omooin'r-csjcoT-^ ^oococncNjr^r-cncnr^- (DCMOOO(DNO^W CO>»-COOCMCMt-Oi-|^ (DO)(O(DCMt-C0MDi- CMCOOOM-SCMCOCOCO
OM-ioco-»-<ois-r'.M-M- Ot-CT)I^--^-^J-CX)(DCOC\J h-M-cocomr^co*-cMO •^CMI^.'M-lOCOO'r-COCM OOCDOOCMOHDOUO cooMnooocomcoN
mioioinioioiomioin loioM-M-M-M-'M-minin ^■^'t^M-^'fininM- (0(0(010(0(0(0(0^(0 (0(0l0(0(0(0M->M-M-(0 U)'M’'M’'M'(0'M‘lf)lf)U)l0

OOOOOOOOOO oooooooooo OOOOOOOOOO o

S
ooooooooo oooooooooo oooooooooo

oo)T-comioinin^T- ^-I^O(DC0C000t-0)^ ooc\joc\ji^-r^-u)c\jao NOt-CDCOt-t-NN (OOCOCOCOM-COOOCM (OOlDlOOf t-T-(OCO 
T-^<Dcot-ior^r^M-co cmcmt-oioioococom- rv.ir)^-u)(Dao(DT-coCT) CMOOCO^COOCMCOCM OCMOOCOCMOINCDN COt-NIOt-OCMOCDN
inininininminininin inir)io>M-'M->M-M-inioin ■M-'M-'M-'M-'M-M-M-inin'M- (0(0(0(0i0(0(0tfW(0 (0(D(D(0in(0>M-M-M-(r) in m m-m-in m in in m in

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
om-iom-iom-cocmcmo t-ioioocoocoiocmt- 0(ONO"3-M-OCOCON cOocMO)i-(oa)T-aoM-h~ inONNO)CMOO)OQO ONt-(0(DOOOCOin(D
i-^in^T-(Dooo)inco ojcoT-^ioinoiin-r-o N.in'd-iocooor^-^coo )WC0(O(OTf (DOOM cn’M’OT—r^-or^- cncMoomor-coincDco
to 10 in m in in in in m 10 ioininio>M-M-'M-in<oio >^■10(0(010(010(0(0(0 (niDiDinminin^M-in inin'M-^-'M-ioinioinio

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
T-r-lDr-miONOr-lD CM^COOM-r'-M-OCOCM T-r^O)oocoo)^^-oooo 0(OCDr-r-lOi-(MOO N(D(D(DCM00OM-OO OM-OCOCOCO'M-IOOCD 
(\1^(D^t-(CO)0(D(D cr<f r-r-(D(DO^C\JN ao(Du)iOh-r^(Dc\jcoo) O)C0C0(O(D(O(O(O^-C0 OM’CMOSCOr-COOCO cocmo)iocdt-m moco 
ininininminintoinio LOinioin-M-M-mincoin ■M-M-'M-’M-'M-'M-'M-iOiOM- ■^■(0(0(0(010(0(0(0(0 ir)(D(D(D(0(n(f)>M-'M-U) (Oin^M-^tmioiooio

oooooooooo oooooooooo oooooooooo OOOOOOOOOO oooooooooo oooooooooo
t-CMCMt-IOCOCMOCOCM mr».oo^oo^ooooosi (noo ocoNM-mcMoo C0C0CMt->M->M-t-CM(O(O OM-COtOOOOinNNCO ocMr^or^T-^Ti-cnco
MCON^t-(0 0>0(DN oo'^-^or^i^-ococMi^. O) Nin in N OD (D T-CO O) CDC)NCD(D(D(D(Ot-t- aococMOcocoT-aocor^ COCOCDIOCOCMM-^OOCO
loioininioinincoinm inininin^^ininiDin ■^■(0(010(0(0(0(0(0(0 miDlDCDLOlOLO-M-M-iO lOin-M-'M-'M-iomiomir)

oooooooooo oooooooooo oooooooooo OOOOOOOOOO OOOOOOOOOO oooooooooo
cocMM-a>ioocMr".coM- GOi^-'r-^-i^o^j-oor^-- cocMor^^oi^Ti-T-co co(0(0(00)-*-coo)Trco O) M-C\1 O) O in M-S M-m T-CMM-CMT-lOr-N-CMOO
T-cococo-r-^tr^T-uoco OO^CMO(DNOCOt-(D CD(Din^(DO)(DOWO) CDO(OIOM IDCOMOO) (Oco-^coaDcoocoaom CMCOCO>^-OOT-CMCMI^r^
10101010101010(01010 iniomm-M-^-inioiOLn \f^-^-'^"^'M"^'ininM' ■M-(0(0(0(0(0(0(0(0>M- (r)(D(D(nir)(nif)>M-M-ir) (OLO-M-M-M-LOLOinLOLO

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo 
Ot-^NOCMt-(Dt-CO CDC0(DO)O(DSC(DCT) aocoo)CM(Or-c\icooM- •»-’M-'r-0)h^<Q'»-0)^-T- 1-0(0 00 000 00000 in o(DO)oiococo(0^
t-O^CMT-cO(DO(Din cncnaiNMncooo o^ o)inco^(noo(DO)t-co OCMCM»frCMCOCMM-OCO (DCIONOOt-CDOJNO -r-cot^-cor^T-i-T-ioci
101010(0101010(01010 mm^'f it^^in<Din ■M-'M-'M-'M-'M-'M-'M-'M-iO'M- (0(0(0(0(0(0(0(0(0>M- iO(D(D(OLO(n-M''M’M'LO inin><t,M-'M-ioininioin

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
0(Ot-^COOO)(OCON CO CO'd-O) CD CO O O CM CO (D CD 00 (D CO O in (O M-(D (D CO N M-CO CD CO CO O (D OCDOinCDO N M-CDO lOCDO)(DO)r-00 M-OOM 
or^.ciicsiT-'r-^ioco^ T--r-coioiocor>.T-r^co oincMcoiONM-r^oof^ N t-CVI M-r-(D O) CO CD (n O OCOiO(Dt-CO(DOCD i-r-lOr-nOOOCO^ 
Tj-TTlOlOlOlOiOTMOlO lOlO'<*’<d-'<J-'<fr'<t(OlOCO •M’UOUOUOUOUO’M-iO-M'-M’ (0(D(010(0(0>M-M-M->M- (OLO'M''M'M'lOM'(0(nin

oooooooooo oooooooooo OOOOOOOOOO OoOoM-oooooooo oooooooooo oooooooooo
•*—cmi^-cdM'^—■M'coooo N \fin (D CD O CO 00 T- r-o) t-<it m m (O m-co o COCOCM'.-COCOCM OinCOCOOOOOM-OON aooowooT-coooNr-
OO^t(OLOCD-r-^CT>COr^ O(DCsJC0t-(Dt-C0^^ mr^T-iv.cMCMLOr^oco ^ - - - - -

com(DNr-(noo)coo T-r^r^.ioinr^O)(DCM(D t-CDOt-OOONCDCMM-
io m m m co m coioio coco-m-oo-m-m-m-com-m- ^ Tt m-m m (O m-m- inioinmin^M-'M-'M-'M- lO'M-'M-'M-'M‘'M‘'M-M'(OlO

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
COOCO<OCMCMCO(OM-M- inommoocDaoco-M-o ^r^-oococMi^-uoT-oio 0000)^0)00 0)00)0 CMCMO)(D>M-CMCMM-CMO> 0(DM-ONO)CM^COO
COO^-COCMOlOlOCMI''. cDi^ao^cDCM^-ciicor^ ■t-^tcMTi-cMr^'^T-oio (DOi-iomini-sins M'MOM'CMO'M'NIDt- T-T-MOMn\f(DT-N
coco^^'^-'^-'^-^inco COCOCOCOCOCOCOCO'tf'^- co-m-coco-m-cocom-com- COO>M->M->M->M->M-'M->M-CO M-ininTj-in-M-M-cocoM- (O'M-COCOCO'M-'M’M-IO'M-

oooooooooo OOOOOOOOOO oooooooooo oooooooooo oooooooooo oooooooooo
cMio--<OT-xfrcocococo ■M-coomh'.^ocMoco (DinCVKOinWOONN SCDCDCMinr^-COO'M-CO O) in CM O) CM 00 CO “ ■ S■  8“COCMI^i-M-COCM-M-lO
COQOC\JCOr^-(DlOOCO'^- cNjoi^-csJi^-^ojor^LO Tt cvi o (o oo in 0 u-m C^O-O-MC-MCOC-MM’C-OMC-'MM-O'MO’O-M’CO O N O) N o o coor^r^cor^iO(OCM
co co m m-co >«*-m- ^inco xt><fr><frCOCOCO><frCO'M-CO -M-'M- ■M-IOIOM-IOM-'M-COCO'M- 'M-'M--M‘COCO'M-'M-'M’'M''M-

■^CMcoM-incoh'.oooo T-CM CT<f in CD N CO O) o r-CMC0^U-)(Dr^C0CT)O r-CMCOM-iOCDI^COOO r-CMCOM(O0NCDCD O T-CMCO M-lOfONCOOO 
T-T--r--^^T-T-T-^C\l CMCMCMCMCMCMCMCMCMCO COCOCOCOCOCOCOCOCOi* ■M-'M-'M-'M-'M-'M-'M-'M-'M-lO 10(0(010(0(010(010(0 (O (O (O (O (O (D (O (O (O N
OOOOOOOOOO 0)0)0)0)0)0)00)00) 0)0)0)0)0)00)0)0)0) 0)0)0)000)0)0)0)0) 0)0)0)00)0)0)0)0)0) oooooooooo

56



TD
03 
D
•B
c

o
O

D
2
O
O
LU
CO

c/)
DC
LU
H
LU

o
CO

o3
§
o
—I
li­
ar
LU
>

DC
DC
<
-J
O
h-
CO

inr^ooeooin^moooo- co cd co co m i____ aO’^-r^cvjcvjoocomoocNj
ooa)T-,-o>r'-*-oo'_ . mcON-CD-*—CNJOO'^t'r-O
m m (D co io m to m m m mininincocoinminin

oooooittMnco OCOOCUCOOCON
inmcDinomincoocD mo)oooo-r-coooor^O)
r^.o)oo)ooT--r-^cocD m'trooT-ciiit't'to
mincDininininininm m m in co co co m m ^t m

ooooocMNncvinmcvjor'-coococococo coMcDoocnooinincvjaoTto^cu^-ino^t

Or-CVJ^-OOCO^COCOOO cocooooojcor^.coc\)-r-
m co co co m m m m m m m m m co co co m m in m 

oomr^oo-i-cooof^oin

oo
(CDDCCOD^tCOOOOI^CCOOrC^OOCOO^CCOMC-rU-

m m m m m ininincococoinininin

CL OOOOOO^OCDOO cvjoooco^-ooor^ocvi
LU 0)g)CDor-cDc\jcDT-T-ocvjii-^r-onSr-o) coc\jOT-r^o)0)ooooco
C/3 aor^o-r-oomooTtoO'*-

cDcocococDcomincDin inincocococomininin

O ooooooMn^-co
13 r^.r^T-cpcooococoo-^ OClIONS oo oo in oo oo 

•r-T-inxtojcgxtcDcvjo) oor^OT-eocDOinTtcM< cococDCDcocDinincom inincococococoininm

OOOOOinONcoN oooococoT--r-oor^r^inNCDtONT-r-OOr-^'r-O'^mcoco'^-cD’r-a) Sm^^o)mo§S?3
(DCDlDCDCDCDlOincom inincococococoininm

o o o OOCOONCOO Ncviocoooomooio
ss: NC\l(Or-C\JO^t(\iOOC\J

MnOr-tTfT-NCOT-
CO CO CO co co co in in co in mmcococococommm
ooooooT-rs.|s..fs. •*— -r- ao co o c\j 

i fv. fv. oo co ao t— 
. ^sococoococoo 

mincocococomininin mmmcocococommm

GC oooooopoos 
0- oo)(ginnooj(oino oo^ocDooonoinco < m m co m m co m in m m

ooooo^^m^n ooioinocococviOTtr- in«*o>co'«fro>ino>c\jCT> in^cDoo^^'r-oooo^ MO CO T-^t co o> OO CO omcncocNjr^aococoor^
m in in in m m in it in in mTtmmmmmm^i-Tt

OMnO)0)NNO)Nr-
00000001000^00^ r-COCDOOOOCDCNJO
cnco-«tr^ino)co^.r^in'<tinininuw'<t'<*^in CMiO't't'tCDCDOONm^mmmmmm^tTt
ooooog)i-^twcM 0001000000000^r-T-cooor-cucooomcvj0ooSaBcoSN^SmS (DCO^COIOIOOt-^N minininin^^t^^in ^^10^1010(010 10^

a: T-CUCO'd-mCDN-OOCOO CNiCO^iOCONOOOO< i— r—r^-i— r-r-i— i^-r^oo __coaocoaooocoaoaoo
0)0)00)0)0)0)0)0)0) oooooooooo

 

 
 

 

2 CD 00 in CD OM-
C\J CD CO 0)005 co in in oo  o)CD T- •^*-

5

>o co coco
CO co C1V^J
m   0'r0-

f— o r- 00 'T-
O o n m co
O CO co coco

m r>. t-

Q. co o CD CD
LD k m n.
CO h*. co mco

m r- »-

0 CD O T-
13 5 3 as
< m

o'd- on m co

5
=5
5
§ s

(Or- ^ t-
nr

2
<

<UJ O

57



oo
LU
CO

CO
DC
LU
h-
LU

o
CD
=)

a

§
o
_i
LL

DC
LU
>

DC

O
DC
h-
LU
D

■M-'M-r-incMincDi^cMco (DCOCOCOt-CMCOOOO ^ cMN-r-cococomcoom CMCDM’OCD’- t—CMOO CM'tOT-OWCMOOCO
^OOCDNQr-COCOO OOCO-r-OI^CDCMCMinCD NOOM-OCOO^CMQN CDCMCMCDCDCOCO'r-T-CD inCDCDCDOincOCMCDM-
T-CMCOM-M-M-mM-^T- OOT-M-CMCDCMincDCO-r- t-OCONM-CO(Ot-COM- ininM-CMM-mmcooN NCD’M-CO’M-'M-'M-M-CDO
m m m in m in m m m m m-in m m m-m m m in in ininM-M-M-M-M-minin M-M-M-M-M-M-M-M-inM- M-M-inininmininM-in

oooooooooo OOOOOOOOOO oooooooooo oooooooooo ooooooooooO T-CMCDinCDM-inCDCDCO M-co-r-oM-cnr^cMCDin QONCVJCMOM-OCDinO COCOCOinCMCD OCONCO M-N -CMM-NCD ^G)N LU t
■M-COCDinCDCMincOCDCD omM-coomooNM-T- t-OCDM-COCDCDCDCOt- Ninr- M-OinoCDOCD OOIDmMCNJMONCM

Q m m in m m m in m m-m- inininininmM-inmin ininM-M-M-M-M-inmin M-M-M-M-M-M-M-M-IDM- inininmininminM-in

o oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo> oocMinmocDCDCMoor^ incococD-r-M-comcDr- NOOOCOOCOCDNN M-mCMCDCDCDN-inN-CO COOCOCMinCMCDCO-r-O
mcoinr-cococomcocM -r-CDCD^CMCDCOCDCDM- OCOt—CDiON-CDCDCDCM CDM-M-COinf^CD-^CM^ T-cocommcocoT-coco 
ininininininininmin m m to m m m m m m m m m in m- m- M1 m m in ^j-^j-'M-'M-'M-^'M-ininin in m m in in in in in m-m

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
oo

-r-CM-r-OinCOCOCMI^CM C0f-CDM-T-^CDC0'>-CD CM CM CO M-CM O T-CD CM M- T-OCMOCMNCOCOCMN M-t-CDM-COCOCDM-COCO 
COCOCOOOO)COOOfs-^'CO ■»—COCOM"CMCOOOCOCOCD COCOt-O0NO(DO)CD comM-tniDco n t-coo OCMCOCOf—-COCOCMCDCO
m in in m m m m in m m in in in in in m m m in m m m m m m- m-in in in in ''tM'M'M’M’M'M'inmm m in in in in in m m m-m 

Q_ oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
CDN-OOCOCMmCDCMCMr- eomoOCMM-COOCOCDCM M-COCOCOCOCMCOOOCMCO QCDNONNCMinCOO CO'*-m-»-COCDaOCDM-COLU coM-inaocDr-oor'-mcM -r-ininmcMcoooocor- cMcoT-T-incocDinT-co N-inM-inCDCSDCD-r-COT- CDM-CDCDCDM-N-M-OCO

(/) m m m in m m m in m in ininininminincDinin m m m mm-m-m co m M-M'M'M'M'M'M'ininin m-m m m m m m m m in 

oooooooooo oooooooooo oooooooooo oooooooooo ooooooooooo Ot—CMCDOOCMOinO M-CDCDinCMCOCDCDCOCM mr^-r-cor^M-M-CMT-aD M-OCDCOCOCDM-'r-CMCD OOONM-CMM-CD CDlDO 
Z> cocomaoococDoinco CMM-CDincONOONN COM-CMr-CDCDOinCON aoN-ininh-r-cocMcocD CDCOCDCOr-COCOCO-t-CO
< inininmcDinincDinin inminioinincocomin inmininM-M-inincom M-M-M-M-M-M-M-lOlDM- M-inminininininmin

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
COCMO)COOinCMOr-CM •^cDinM-r-M-N-N-cDin t-CT)’-NCOCMOt-COCD conoonN t mor- T-M-mmcocMcocMior-
r-r-CDOOOCDCDOCOCO CMM-r-M-CMCDCD-^CDI^- M-M-CMON (£) t-M-M-CO CDNMnNCOlDr-nO O^-CDN-CON-CON-t-CM
m m in in co in m co m in minininininincDinin ininminM-M-mincDin •M-'M-Tj-M-M-M-M-minm ininininininininmin

z oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
M-CDCnCDCDCMinCMCO-r- t-CMNNCOOM-CMOCM COOr-NCOONM-t-N ■^M-CMCMCMOOCDCDN-O

=5 coM-mr-oocDr-cDinM- M-inCMONinOCOM'N O)NC0 M-inO) (DOCMO OM’SNNMDCDOt-
m in in m m m m m in m inininin^^inincDm M-M-M-M-M-M-M-imn in tn m id m m m m m m m 

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
t-O'M-CDCMCOOOOOCD CO N CNJ M-M-in CO o CO M- comcoT-eo'M-N-cMcoco coocDinoco-r-coeo-r- r-NCMr-M'CDinCDOOO
ocoM-cor--cooocoinM- ^CNr-M-CMinCOCMCOM- CO^CDCJOinCDCOCOM-N- CDrs-iO’«*ls-rs-COCD-*-aO OCMN-COCDCDinCO-^CD
inminininininininin inininininmincDinin minM-M-M-M-M-incnm ininmininininminM-

CE oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
cmo'M-cocmt—cDco^r^ ooooinococMincoN OONOCDCOCDCONCM CDN-COincOCDCOh-O-r- N-T-CMinCMCMCDCOinO

CL COT-'^CDinTj-CDCD'M-CM CDCDCD-r-T-T-f^T-r^M- COT-OOincOCONCDr-N cDM'inM'inmi^crj'r-co cocMcoincoi^cDinr-T-
< co m in in m in in in m in 'M-'M-inininininininm m m m-m-m-m-m-<D m M-inininmininininin

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo 
oococdncdcot- M-CDCDCDCOM-ini^inCD M-OincOCOM-inCDCMCO mcDCMin-^inoincDCM CDCDM’CDinCMM'M’CDCO 
in i-r-m co n cd o cm (3) cDininmmcDcoooinr^ CMN^COCONONNO TtNCMOr-CMinOr-CM t-cdon t-ido M-con 
M-minM-M-M-M-m-M-M- •M-’M’M-'M'M'COin^tinTf mM-M-M-M-coM-comin M-M-inM-mmininM-M-

oooooooooo oooooooooo oooooooooo OOOOOOOOOO oooooooooo
CMCDCON-CMCMCOCOM--*- t—M'CDCMOCOCOCDCMCD T-CDinin^h-N.-r-'M-CD cDM-NcnmNcocncDin COCDNinCDOCDOO 
OCO OCDM-CMCO’-NCD CDCD-r-M-incomr^cocD N-CDCOM-N-^-inCDCDN- CMCDh-M-Ttr^CDCOi-O CN-r-CO’M-N.COCDi—CO 
-<t'<tM'M'M-M'M''^COCO COCOM-M-M-M-M-M-incn COCOCOC3COCOOOCO'M-’»t COM-COCOM-OOCO^^-M-

SCOCOM-'M-M-'M-'M-'M-in'M-

oooooooooo oooooooooo oooooooooo OOOOOOOOOOz OOOOOOOOOO  
COinCDCOCMCDCDCOCOO CM (D O ON M-Ocnaoao CMOCDWincONCOOO CDCOCDM-CDCDN-'r-CDCX) OCONONOCD-*—

< cDCMCMincoM-r>-cocDis- OOCDCONNOincONM- nm r-mocMcom r-N coincococDCDCDr'-inao COCO^COit-r-inCMCMCX)
M-'M'M-'M-COinM-'M-M-'M- cocomM-coinM-M-mco in’M-’M-’M-’M-COCO-M-m-M- M-M-'M’COCOCOM-COM-CO M-M-Tj-Tj-Ti-inM-ininM-

a: T-CM CO M-in CD N CO CD O ■^-CMCO^mCDN-COCDO -r-cMco^mcoh-aocDO ^-CMCOM-mCDNCOCDO r-cMcn^t mcDNcocDO T-CMCOM-inCD NOOOJO 
< CDCDCDCDCDCDCDCDCDO OOOOOOOOOr- CMCMCMCMCMCMCMCMCMCO cococococococococom- •M-'M-TfTr’M-'M-'M-'M-M-in 
UJ aococoaocoaocoaococD CDCDCDCDCDCDCDCDCDCD CDCDCDCDCDCDCDCDCDCD CDCDCDCDCDCDCDCDCDCD CDCDCDCDCDCDCDCDCDCD CDCDCDCDCDCDCDCDCDCD
>

a
CMr-COOCOOr-tnCM*- CD in O IT) N <D (O CD <D to cMinM-cDM-cococDcor-. CD M" 
'tWO)'<t’t^T-(OOT- T-minooioooooiON CO O CM OK3) CO in CJ) CM CO cocor-’M-r'-cDeoM-coao in co 
NCOOOONCVJOtON't coococors-T-cMcor-in OOOCOCNJ 00)CO M-CO cn is-ina)cocoM-oincMM- <N CD
incocoininiomM-M-io ininM-M-M-mminmin tncocococominininin m m m m (D to id m in m Tt T-

oooooooooo oooooooooo oooooo)Nr-nn OCMCOOCOr-OCMCMr- o in 
CDCDcoocvimu-CDincvj x-r-cocMcocoM-oocMO CDr^-CDCDC\ICO-»—CDOCO CM CD CO CO M" MCTXMOO cm co 
CMOCDOCOr-OlOi-CO c\icoinM-T--r-Ttinis'»oo COt-C\JOCDCM^}-^OCO r-cococMcomooininco O CD
cocomcoinininM-inin inM-M-'M-iominminm incDcocomioioincoin mioincococoiomM-in

> o O O O o o O O O o o o o O o o O O O O O o o o O in 1^ O O O CM m CO o CD ao o o o Is- y- T_ 00 CD O M- 
N- N- O Tf O" CM o r- O CD CO M- o CD CO CD in CD in o o N- o O CM CD CD CD o O CO CO CD CT) m 00 o Is- CD 00 CD CO o O T- O" CO CD CD CO O N- in o M- CD CD CO CD CO m- CM CD 00 CD N- O 00 00 00 O CM N- r-> 00 m CO CD M- in Is- CD CO CD 

z 5 5 in inCD CD in in M- in in in M- M- in in m in m in m CD CD CD in in in in CD in m in CD CD CD CD m in m m m CD r- M" r-

O O O O o o o o o o o o O O o o o o o o o O o O o m N» in CO co CM 00 00 O CO CD o o o 00 o CD CD O CO 
CM Tf CD CO o M" 00 m CD CD in M" CD CD CO CO CD CO CD CM N- o o O o co 00 CO N- CD m 00 F- CM y— Is- 00 CM CO 

<D CO O CM S O- 00 O O’ m O CD 00 00 o CM M- CM CD CD 00 O o o N- o CM m O 00 m CO m m in O CD M" CD
o in 5CD CD CD in m in M- in in in M- in m in m m m CD CD CD CD in m in CD CD CD m CD CD CD N- m m in m m Is-

Q_ O o O O o o o O o o o o o o o o o o o o O O O O o CD m o O in m ao CO CD co co N- Is- CD CD CD
|(f) | | CD N- CO CD CM o o CD o 00 o M" CM 00 O' m CD CM CD CO CO M- CD N» M- CD CD o in CO o CD co o in co ao

O m CM O N- CD CO CD CD 00 CO co 00 CD o v CO CD CO CM M- M- CO N- O O co CM m N- o M- M CD m in Is- CD
CD CD CD CD m in in ■M" M" in m m M- M- in in m in m in CD CO co CD CD CD in m CD CD CD m CD CD CD CD CD m m m m CD t-

/rj o o O O o o
sg

o O O o o o o O o o o o o o O o o O O CO N. o T-
3

O 00 in T_

8
CD in CO 00 00 in o co in CO CD O M-

CM N- ^ CD 00 M" CO o CO CM 8 CM Soco M- CO O' co CM o o o 00 00 00 N- CD m CD CM 00 00 Z> in CO O N- CM CD ■M" co CD (D CM in CM In CO CO M- N- CM CD 00 CM CM M- CD5< 5 CD CD CD m in in M- m m in M- M" M- in in in CD in CD CD CD CD CD m m CD CO m in CD CD CD CD
8 m M" m m in CD CD
CD m m m in CD t-

_l O o O O o o o O O o o o O O O o o o o o O o O o O CD M- co CO o N- o O ao CD CD in co Is- 00 M; <P CD O M- 
CD O N- o in 00 00 CO 00 GO in CO CD CO N- 00 in in CD CM CM o m cd h* CD M- CM CO m in CM M- CD co Is- o CM CM 00 O CO 
O in M" ▼- o in CO CD CD N- CO co CD m CD CM m in CD 00 in CD CO M- M- o CD N- CM CM M- CD CD M- m CD m CD CD m CD
CD CD CD CD CD in m M- M" m m m M- M- m m m m in CD CD CD CD CD CD in m CD CD m m CD CD co CD CD m m m m CD *-

3 O o O O O o o O O o o o O O O o o o co
s
o o O

88
O o o

8
O in in o O

8
CO

8
CM CO in m CD CO co in in in CD CD CO

CD CD CD CD in in co CD N- CM CM 00 8 o M" M" O' o CD CD m O CD N- 00 CD N» CD CD oinCD CM O CD m CD 00 N- CO CO in ao CM M" M" 00 M- M- co m O CD CO M" m M- M" m~3 m CD CD CD in in in M" in in in M- M" in m m in in CD CD co CO CD CD in in CD CD in in CD CO CD CD CD i
8
n m m in C

8
D 
8
t-

>_ o O O O o o o O O o o o O O O o o o o o O O o o O o r- S CM 00 00 00 00 Is- CD 00 m CM o M- O CT) o ^ 
CD M" N- in in CD co M" M" in CM O' O CD M- M" N- CM CD CM CM M- o o co o S3 N~ CO in CM M- CD o 00 Is- CD CM m co
N- CO T- CD CD 00 O CO

C
M

J
"
)

co CO 00 m CM CM CM N- CD CD CD CO O' M- M- M- o CD CD in o CD m- M- CD M" CO m M- CD ^ CD 
in CD cd m in in in m M" in m in M- M- M- in in m m m in in CD CD CO CD in m CD in m m CD m CD co CD m m in m CD t- ■M- r-

o O o o o o o o O o o o O O O o o o o o o o O O O CO CD N- O N- N- r- o CD O 00 00 N- m- o Is- T— 00 CD
O O CO CD in N- in O O’ 00 CO CD 00 00 M- CD CD m 00 CD CO M- N~ N- o CO M- N- o CD M- O CM in K co ao CM Is— CM 00 CM O □l C - O CD }- - 5D M 00 co O t N M- CO CM CO N- CO CM CD CD CD N- CM CM m CD o CD r- CD 00 o M- M- CM N- M- CO co in M- CD CD CD 

< inin CD cd m in in in m in m M- M- M" in in m m in m CD CD CD CD m m CD in m in in Tf CD CO CD in m in in CD i- CO t-

nr o o O o o o o o O o o o O O O o o o o o o o O O O 00 ao o N- in N- co m in CO o S3 m CD M- O) m co in O *-
|v. O CD m o 00 CM CO 00 CO O in CO N- M- m CD in CO O ao m- 00 N- o N- CD o o in o o co CD CM CD o in ao in co 

M" O 00 CD CD CD 00 CD CO m CM CO o o CM M- in 00 N- CO CM ao o N- CO N- 00 N- CD 00 ao m- M" o CD O CO CD N- M- CD M- CD
s J>in cd m in M- M- M- M- in M- ■M- ■M- in m m in m m m CO CD in CD in in m m m m in in CD CD CD m in m M- CD t-

m o o o o o O O o O O o o o O o o o o o o o o O O o O N- ao CD co co CM o N- in o CM Is- o ■M- Is- O M- O CD 
CO m CO N- 00 CD CD M" Tl" o 00 CO M- CO CO CD CD in CD o CD CD CD ao 00 CD CM CD CD o CD CD N- o CM 00 CD 00 CO CM n- Is- CM LU N» CD 00 CD CO CD CO N- CO 1— CD o r- m M- 00 O' CD O ao CO N- N- CD CD N- CD CO 00 N- O CO m Is- O CD CD U_ inm in rf in CO M" CO co M" O' CO CO M- M- M" in in M" m in in CD m in M- m- M- m m M- in in in in m in in in M- CD t- CO T-

7
3
o o o o o o O O o O o o o O O o O o o O o o o O o CD CD CD CD 00 M" CD CM CM co m N. m- o 00 m O CM O CD 

3
5 m o CD CO CM m s s CD 888 h- CD CM ao CM M- § CM CD m V CM CD N» o o CM 00 o o m- m CO CM 

< CO CD CD CO CO O M- o 00 N- CM co N- CD ao CD S CD CD h- CD CD 00 CM CO CO r-. r- CO CD CM CD 5~ CD in in ■M- M- co in m M- CO CO M" M- M- M- M- m m CD m M- M- m in M-
s
m m CO in in in CD 'r- CO t-

z .crf-CMCO'M-inCDr^CDCDO -r-CMco^incDh-cacDo ■»—CMCO'M'lOCDI'-OOCDO r-CMCOM-in (DNOOCDO < z <in m in in in m in m m co COCDCOCOCOCOCOCDCDr-- r-^r— r^-i— r^r-i— r-.r-cx) OOOOCOOOOOOOOOCOOOCD 
CDCDCDCDCDCDCDCDCDCD CDCDCDCDCDCDCDCDCDCD CDCDCDCDCDCDCDCDCDCD CDCDCDCDCDCDCDCDCDCD <UJ

58



oo
LU
CO

CO
CC 
LU 
I— 

LU

o
CO
Z>
O

§
o

cc
LU
>

cr
c
<

<
c
o
<

mc\jmaoaomoaocom coaomh-N-or^omcu COOO00OM-OCMT-
CO CM m o mcO-^mOCDOCDCMCD
T-mcncNjcoNT-Tj-cno ommmmmcooaocM

CDCDCDCDmcDCDmCDCD cDmmcDmcDCDCDmcD mcDCDCDCDCDCDmmCD mmmmmmmmmm

^■CDOCOCOt-OOt-t- ococor^cocDmcDcoo ocDomcoocucDmcD O0CM0CM0OCM0O oooooooooo
cuc\jcomoNC\joiii^.r^ c\iomr".i-o^c\jcoo O0NM-0OCOCDOCO OCOO)0 1-CM0O)NN T-mmcMOCMOr-0CM
aococNjCNjocon-r-coco i'-mcoi''-T-mcomooao CMO0T-0 M-OOODO TfCDCDM-Oi-COCDm^ CMCDCDI^OOOiOCDCDCO
0000000000 0000000000 CDCDCDCDCDCDCDCDinCD mmmmmmmmmm mmmmmmcDmmm

0)0 0 r-0 r-COCM 0O 0COOCMN0OOCO O OCOCMN0O) O0M-O oooooooooo
ON-ONOO0r-O I^I^COCOmOCOmiDCO 0Or-^0OCOCT)Ol.. COCDOOCOCOOOCOCVJO) T-omo0coo0T-N
O)0OCMO)CMOfflr-M- O)0O0O)NCMCO0O OTj-m-r-CD^-OCDCOOsJ cococDcor^ojcococo^ CM00tONCDO0mm
000(Dm0cDmcD0 0000000000 CDCDCDCDCDCDCOmmCD mmmmmmmmmm mmmmmmcDmmm

®^O0OONOi-0 aomc\ir^-c\jommi^i^ COCD(D0(7>CD0SCOO ococ\jcoo)c\jmr^-CT)0 oooooooooo
co*-comcocomor^c\j 'r-COCO'XtCDr^'r-^-l^'^- OCMO)(DCOCM»-^'N0 fflCOO)000CMOCOm NOONO0000m
Oh'-CM*— OCXIOCOCOm O)0OO)00T-COSO> OM-0CMS M-COO50O COOOCDCDO'*—COCDCVJCO CMCDCDO)ONO0mm
0000000000 0000000000 CDCDCDCDCDCDCOmmCD mmmmmmmmmm mmmmcDmcDmmm

S-r-aocgmcoocococo N0r-Or-0OCMOO coc\jomc\imcommo OOOOOOOOOO
CDCVjmmh'.COCDmO C__M____ co c\ M,CMr-Or-0CDCOO)0 mcMCMorocMcTimmm
-------------“Jr-^OC------- -- 0T-T-OCOCj cMo Mm- CcoO O_ O)0NM’NM’CMO0O r^cocMcocDOur^cococD

0ON0T-CO00rfm CONCDOOSOOSm
COmCDCDCOCDCDCOmCD miDCDCDCDCDCDCDmCD mcDmmmmmmmm mmmcocDmcDmmm

u COCO^r-PO00Oi-T- COO0O0T-000CO COCOCOCMm O NCOOO oooooooooo
0CM0NN00OM-T- ■^-cM-^o^cococDr^-r- .comcMCDCDCNjcocDm 0Ncoo)CMmNomo OJCMCiJCOOCDI^Om-r-

=5 0 O0Ot-CMCMCM0N cor^co^»-cDCii^O)T- t-NCO0N0'TCMOC\J 0 •>— ao cd r- m n cd m 0 00O)O)C\JC\1CDt-C\JO)CD
< (Or^CDCDCDCDCDCDCDCD CDmCOCDCDCDCDCDmcD CDCDCDCDCDCDCDCDCDCD mcDmmmmmmmm mmmcDcomcDcomm

0o©mo0oo^r- m^g)0)C7) t—^oocdco m-r-T-mmcMmcoooo oooooooooo0 C3) C7) CM CO r-O Tf T- CNJ ^3- 'C- CD T- r-. ^ I t-cm o co co m m r-r- ONONinmocomcM 00O)Nr-CMOr-N0 
C7)t-0tjcMO0^0N 'U-r^co^-^ococD'r-co coaocDi^r^r^cDCNjT-m OOCOCMO)'*-COOOOOh*-^ cno)ocono) m cn t-n 
0^00000000 CDmCDCDCDt^CDCDCDCD CDCDCDCDCDCDCDCDCDCD mcDCDmmmmmmm inmcDCDcomcDcDCDin

GOOOCO*—OOO*— »— ■»—QO CO0COt-CD’-COCOCO0 OOJM-COCO CDCOOCOM- mcoT-i-mcMCDcooo oooooooooo
00)0 v<tO^M- N0 T-ocNj^cocNjmcor^^ OOCMCO0O0CONCM OM-SOO)0’-0O)CO OOT-f^mOCNJOCDCDCNJ
r-i-0SOM'S0Cr)N mcD^-moc\jCNjcDT-co ^OCDOCO SCDCM»-CD CDCOCOC\IC\JCOO)OOOCO COCD-r-mCNJOXNJmCNJO)
r^f^CDCDCDCDCDCDCDCD CDmCDCDCDr^CDCDCDCD CDCDCDCDCDCDCDCDCDCD mcDCDCDmmmcDmm mmcDCDcomcDCDCDm

coo)cpcpcD'»—cooococp CONOCOO^-CO T-0 0 cD^oo^ocomco^ ocMT-osomromo oooooooooo
COiJ-J 50OT-0N® T-OO »-O)0 0 T-M-ffi 0CMOO M-COO) M-*-m O)0Ot-00S0OO ONso0osmsm

mcD^mcDT-cMi^.T-c\j CDCDC\JC7)C\ICOO)OGOCD T-m^mcocDT-mT-a)
00000N0000 mmcommmmcDmm mmcDCDmmcDCDCDm

CC o)0(7)0cn©cncosn T-CMCO0N0NOOS CNJOr^-OOOO OOOOCNJCO c\jc7)cocor^moc\jcoo oooooooooo
CL COCOCO'U-CD'r-OCOf^*- OCDCO’-COC7)^tOO)^J‘ CDN^f a)»- ONT-O)in 0ONO)CM0m0O)0 smoommocoom

NC7)Ni-mO)O®S0 CM-^CDCO'irr-CD^-CDCT) cd m o) 0 O)-3 m o) (D cm cDCNjmmocnmcDmm cOT-oocomcDcumm
< 0000000000 0000000000 0000000000 mmmmmmmmmm mmcDCDmmmcomm

mu-r-cpr-^-co^cDn- CM0N00CD0O00 comocnm-r-mcvcDO oooooooooo
) co co co o co co r>.ino)a5cD^i-’<3-OTj-M- C\l0M'T-0»-O)00r omr-O^OC7)CMOi- i-Nr-mocM0 0fflm 

■t-^I^O^-CDCDCOCDt- CD^-OCMCNjmr^CNJN-CT) 0M-O)COM-O)00M-t- cDOCMmcDNCMmmm CDCDCDm>r-C0CDCDC0C\J
0000000000 0000000000 0000000000 mmmmmmmmmm mmmmmmmmmm

co»-cDr^i^oinc\j(\ico CMOOJCOCM0O0OCO M't-COt-OCMCO0ON CMmmmcMmNsmo oooooooooo 
co C7)^—CDmoOi—O) -CMC0 mcoomi-mffiO)T-o 
COrC^OcID^hi'^.CcNDJCaoOcCODO’r-CmO^CjO- t CMOCOO0COS0CMM- 0)T-ooc\jm-<-cNjcDmmCDCMOCNJ-r-T-CO'r-I^CO COCM0CM0OT-XJ NO) CDOOCT)COCDCDG)C\|t-CM co NcnoomN0CMO) 
0000000000 0000000000 0000000000 mmmmmmmmmm mmmmmmmmmm

COt—CDCON0COOOCO 
8
ocnooNcocDcomin 0)C0C000C0C0OC\JC0C0 Nooromsomroo oooooooooo

Nt-COCONCOOO0^ cr)T-oco'>-cor^r^.r^.
r-NN0MDO'T0CO o-ij-cor^cocDCDCDcocD NC0mN0)CMT-0)Nm mcomcomcomcD-r-o

^•CM^^CD^-^-Oa) ^3-COCD^-CDCDOOOCDO f^cNjomcucncvjCMmco co-^-mocoi^-r-ocvjT-
0000000000 0000000000 0000000000 mmmmmmmmmm mmmmmmcDCDmm

cr t-cmw m 00N moo --c\icomm0NaoCT)O ^-CM0 mm0N0O) o r-C\J0m0 0N0O)O 'r-c\jcommcDr^coc7)o t-CMCOmm0N0C7)O< mmmmmmmmmco — eg CO CO CO CO CO CO CO 00 00 O) 0)0)0)OCT)0)CT)0)0)0 OOOOOOOOOt-
UJ CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO GO co co co co co co co cp go Go cococooocococococoo 0)0)0)0)0)0)0)0)00)
>-

z c\j cn in o> cd o cvj r-co cvj oNcoocor-^^mco i^cucDincDcocijcncO'r- ■»-eooooomf''.oa)is'-m CO t-CD CD O O t-O) CO CO 
CvJ N T-CO cvj 00 ^ (D gS CO C\IC\JCOT-mC\JOOC\jm T-cor^-cnococococnr-- oin^ca^cooT-cow NcooioininocoocM 

,7l CvJIOt-CDCOI^OCDO)^ Or-OOCOTfincOCMCMT- OCOOKDOONOO’tN •^in^-ocvjr^cDi-T-cD CDT-OOinOOC\J^OOt-C7) 
w m in cd m m m cd m m in mmmmmmmmmm mininininininininin cocDcococDininininin mmmmmmmmcDm

oooooooooo OOOOOOOOOO oooooooooo oooooooooo oooooooooo oooooooooo
oomcoommcNjcDmo tTOt-IONMAtTON CO»-NOOO)NOOOIOO 'r-'r-cncAJCDoocvjmocD mOOOr-COOmf'-CDm M-0CD0O0r-O)0O
cor^oococoin-^cDCDao CD'«—C\|t—COCXIh^CDO-^ ooomcvjoomo-r-^co aocDGomomom^co r-OOC3N^M-COi-^ mT-mcxjooocDaooo
mininininincDininin mmmmmmmmcom mmmmcommmmio cDcococommmmmm lOinM-M-'tinininincD

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
CMCOCOCOOOincOCOCO'r- N 00 CO O CO 00 IT) r--<t ^ ococ\jc7)c\jcDr^-T-r^r^- r-T-o-r-cij^mcvjocD eOCOOmCOmOI,''.'»-m COSOCDCD(D'>tr-0)0
inooooinininc\joooocD cnjcoocooiOt-cococd 0)r^cDT-^-f^.oc\jocu OCDO^t-(DO)Nt-(D OOCDCOOCDmOCMCO CO00COOO00OO
mininininincDininin mmmmmmmmcom inincDiniDininminin cDCDmcDCDmmmmm mmmmmmmmcoco

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
T-CNJinCNjT-COCOOOO'tf T-I^T-GCWaOCOOCDCNJ OT-coooi^r-.cooo^m ^Nmoor^mcvicDmcu ocoocommcvimr'-m c\jr^c\jr^cDr^ojoj^tco
c\jr»r^incDCDCNCDi^cD 'tTj-OCOOOCOT-tt ON OJOOr^CO^-CD'r-'r-OUr- co m-cn to co to a) (fl r-io COCVJCDCMOlOeOOOin ino^^oomsi-oo
mininininincDininin mmmmmmmmcom ^^•^^^Tfinminin mminiocDiomiomm mcDmcDmmmmmm iniO't't^inmincDin

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
ococoot otpcoocg T-inor-^coo^aun i-O’tiDaicoiomoio coaocDincocMcncD-r-T- ocomr^cocDm-T-iDO noo)O)r-0incoT-N
»-COCDlDlDCOC\IOOOlD CD m r-<it oo O) co co oo o oococommcocococo omc\ir^or^c\joomco Om'r-OCDOCOCMOCO cD-r-mmcD-r-cococoo)
mmmmmmcomcDm mmmmmmmmcDm mmcDmcomcDmmm (OcocomincDiommin lOin^M-^rinioincDio

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
r-ONOOCDOCOinOCM cocomc\jr^co*-oor^co OOCOO)0N^CO(MO t-(DOO0NON'M-^(O c\jT-(oomoc\jr^iom OCOeOCOr^CDOOmr--
c\jcDT-i^.cDo^r^c\jr^ (DCDCMinOOOJ^MOO T-T-QOOMDCDIOIOCO OCD^OOt-OCOt-^CD i-0CMOt-ONCM^N co-»-or'-aooomoomo
inmiDinincoiDiniDin inininin^^ioincDco mmmmmmmmmm mmcomcocDcocomm cDcDCDCDCDCDinmmin inmMM-Mimmn^in

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
OOmCDCVJh-I^COOOCDO C\JOC\JOCOCOC\1C\JC\JO C0O00CDr^r-CDIs'.CMC\l OM-NCOOCOCOr-iOCD OeOOCOOCOOOh-CMlO Ot-t-t-DNt-COO^
COh-’«tCT)'«tT-CDr^CVJCD oaococooomooom T-co-^-oocDoocD^mm T-cDinocMococomco CM0CMOCMOOCMCOO) OCMOroO)M-0O0r-
mmcommcDcomcom mmmmmmmmcoco immmn mmcDCDCDCDCDcDmm cDCDcocDcocDCDmmm CDiommmmmcococo

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
CDcnm^ooT-T-co-—co OI^CsJCDh-OOT-cO-r-m COCDOh-COCOOCUCOm OOCDmCOCOmT-OOmCM COlOmOCOr'-OCDCOCO COOOM-CDCDCDCPt-O 
T}-CO CD T-CO CO 10 CD in N 00)lfiCDOr-COCOO)(D ■^commh'.ocomcoco T-CDf^CMOjT-O^CDT- M-CD CO CM M-T-CD T-in O CMOOCOOt-00 ONCM
mmcDCDmcDcomcom cDmmmmmmmcDCD mmmmmmmmmm m to co co co cc co co to co CDCDCDCDCDCDmmmCD cDmmmmmmcocDco

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo 
OiWNmO^OOr-Tt oc\jaooocoor^c\im 00 00 05OWN'<tl0 00l0 eooocor'.moor^cDO N^NC0i-O)CMinC0CM NOWCOOr-CONCOO 
Tj-cnN-oco-r-cNjcDmcD ocnooco-^i'-.mmoio CO ^ in CD 00 CD in to n lO CM T-T-00 CM to N CM m^oomr".cMOT-ioo OOmOJ-r-T—COOOOCOCVJ
mmcocomcDCDmcDm (Dinimoin^ioiONCD mmmmmmmmmm lO IT) 0 CD CD IO CD CD lO CD cDNCDCDCDcDmmmm commmmmmmcDCD

cc oooooooooo oooooooooo oooooooooo OOOOOOOOOO oooooooooo oooooooooo
f^C\JOmCDCVJCMf^.OO cocDminr''»f''-moomm oo oo O) O) o O) t-oo in in T-r^O)c\jcoooT-ooc\jo> or-cnCT)oocvjcor^.cuN. tCL COOi-M-t- -0000
omioinoiNN^Oi- N-lOO^COCD-r—-^-COt- o^r^cocoNcucoT-^ oc^^-r-oooocvjcur^co moc\jc\icor'>.r''.ocom OOOOOaoaOCMlOOOOO

< mmcommmmmcDm mmmmmmmmcoco mmmmmmmcDmm cDCDCDCDCDmmmmm lOimn^ifinioincDin

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
CONCOOOOinN T-OCO mcoi^ooeomr"»c\jT- OCOOlOCDCOCOCOCOm OmmCVJinmmCOmCO Or-O0)r-inMDC0C0 0 0OCOCO0OCMOM- 
ocor^f-*-ooc\jcocor'- 'J-OCOQNCOCOONCO Si-I00r-00)0)OHD ocomcomcocvjh'.cocD coi^c\joomcoc\jcj)T-T- COt-O)0Nt-^NOO0
mmmininmminmm in^^^^^^inincD 'f mmmmmmmmmm m cd cd m cd m in m-in m mmmmmmmmmm

CD oooooooooo oooooooooo OOOOOOOOOO oooooooooo oooooooooo oooooooooo

w T-mocoeomi^mT-cMj or^oi^.h-cDT-r^-c\jcD CONCMOlOOO^-CDOO On^-ON O)-M-Mn0 Or^COOmcomCO-r--^ COr-O^CO'T-'r-COCD'r-
COCOOOCOO)inOC\JlDCO COOONCO^OOOOCOO o^cDOowwiosin 1-0M-COOM-OM-N0 0 in CM-M-T-^ CM O) CD-<t r-0COO)0OCMO00
mmmmmmmmmm lO^’t^^co^mincD mmmcomoommmm mmmmmmmmmm mcocDiocommmmm 0^^0^00000

oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo
m*-mcncoinc\joeoT- Oi^COM-CDCOOI^.^0) mcD-r-oocoeomocom cDCDcocDco-^M-mh-r^ N0NM-OOO0M-T-0
owsinoinn^coo ^C\JO)^lfi’-CI)'^'^C\J mmcoooooor^'«-o

cucooco-r-oomcom c\jinc\icoococomcDm n-mommeumcoiDm OO)0<7)COOCO't00
mmmmmmmmmm iflin^m^^’tinincD lomininmmininmm incoiomcomioinmm mmmcommmmiom

r-C\IC0^l0CDN00 0)O ^c\jeommcor''.cooo T-CM COin CD N 00 O) o t-CMnM-00N0O)O r-CMCO-M-00N©OO T-----C--V---i-C---O---̂--m---C---D---f -̂-C---D---OirOs>
C\IC\IC\JC\IC\IC\JC\JCUC\ICO cooocoeococooooocom mmmmmmmmmm mmmmmmmmmcD

OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 0(7)0)0)0)00)0)0)0) OOOOOOOOOO >CD

59



-

C
1
C

c
8

^

mL
C

C
C
L
I—
L

o

CD

3
5

oc
LU

>

OC

<
OC

<

§
z

z T-cor^r^-T-gocncDCNjao 0000050005CD005CD

S
T-cD05in-r-oocDincooo ouioiooooo--ooo5r^
OTf05oor^cDo^cuin c\ic\i-«frTi-coT-r^cor'-05

CDCDCDCOCDI^COIOIOIO

O O^OOOCVt-COOOCM OlOCDiO-r—CDlOlOCVICO 
mo5r^r-oocor^T-ouoo CQ-»—C\Jt-CJ50t—comoo 
0)051010-^000005^0 CMCOCDOOOOOOOOCDOOO 
lOCDCDCDCDinCDinCDCD CDCDCDCDr^r^-CDlOiOCD

5 0 0 0 0000000010 t-IO -IO-^TCOIOIOCNJO5 O N CO -t ^ N.-^-tr^’r-c\jc\j^ncDCD
______ )^mcooNoor- OO-r-COCOaOO-r-CDOOOO
lOCDCDCDCDCDCDlOCDCD CDCDCOCDCDr^-CDlOlOlO

OOOOOCDOOIOCDOO OOIOOIOCOT-IOCOCVJ
CM-r-r^Tj-N-inh-r^in^- O05'r-C0CX)05f^C0CDC0
0510100010-^-^05^10 -^■oococvj-^-^cocdcdo
IOCDCDCDCDCDCDIOCDCD CDlOCDCOCOr^CDlOlOCD

OOOOOCDCDIOOOt- l0C000OC0 05-r-h-C000 
inoor^oocviaor^cN-^ OOOr-OOQOM-OCOOO 
O5-<tr^CO00CDC\JO5M-N ■^010^(00510(0000 
IOCDCDCDCDCDCDIOCDCD CDCDCDCDCDCDCOIOIOCD

0000000000(0 CDOO^CDOOCO-^-CMOOf^ 
Or^lOCDlOOOCOCO-f-05 lOlO-r-iOCDO5lOCD00^- 
OlOOI^COCDCMCMlOh- ^■(\JN^N^-(DCOOO) 
CDCDr^-CDCDCDCDCDCDCD CDCDCDCDCDr^-CDlOCDlO

S
OOOt-OOOCMIOCOt- Ol0CD00 05Tr-r-C0CDCX5

-r-COlOOCOO-r-CVJr- OT-WO)OOCO-<tr-T-
I^.C000005CVJCOM-|^ -«i-0OCDiOO5lO00I^.T-O5
(DCDf^r^CDCDCDCDCDCD CDCDCDCDCDh-CDlOCDlO

OCOO(DOCDlO^OOt- O05in-^-h-05-«tC0C0C0
O OOCM O 05 CD t" ▼— 05 CO h«.cooo^-r>.oocgo-^iv.
-<tCD-«tC0f^O5C0h«-lO00 inr^-^i^cvjioooocoT-
CDCDr^-r^CDCDCDCOCDCD CDCDCDCDI^r^COCDCDCD

T-r-(00^(0(0 0 ooo 
r^-^-O500C0I^.CDC0CDiO 
COinr^CDCO-«t05C\JOCM 
CDCDCDCDr^r^CDCDCDCO

0(DONOO)Or-(D(D
O00in-'*-«fr-<3-cp'«frC005 OJ___oc\j-<t-^05cvjoiociir«» '^'^OCDC CM COO 05’-OO lO C__CO____t-
COCDI^r^COr-COCDCDCD lO(D(D(ONNN(DlO(D

OOOt-Ot-OCVICOIO
cor^T-ioioioc\jcoco^- , . CM CO M- ^ O CD -r
O t-i-OCDON ococo 05C0'r--d-|^.CMI^OCM05
CDCDr^l^CDI^lOCDlOCD lOCDCDCDCDr^CDCDlOlO

m OOOOOIOOWOOIO r^CMOOCOCOM-COCMlOOO
LU oooo-»-iooooocor^->it r-cocor^comincoco-tf

cooocor^cD^-coaoio-»- NOOOr-(D(DOOO-<J-N
lOlOCDCDCDCDiOiniOCD lOlOCDCDlOCDCDCDlOlO
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