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ABSTRACT

In order to describe the characteristics of the circulation in two ma jor
basins of Puget Sound, Washington, we are undexrtaking a synthesis of historical
current measurements. As a first step towards our goal we have collected
nearly all the current observations taken throughout the Sound. This report
indexes 48.8 recorded years of Eulerian current observations generally one
day or longer taken at nearly 300 sites from 1908-1980. The three ma jor
organizations taking measurements during this period were the National
Ocean Survey, the University of Washington, and the Pacific Marine Environ-
mental Laboratory. Fourteen different types of equipment were used to take
the measurements; each is described herein. Approximately two-thirds of the
data were taken in Puget Sound's Main Basin and its seaward sill zone -
Admiralty Inlet; the remaining one-third is divided equally among the Sound's
three other major basins. Maps showing the locations of the observations and
tables listing pertinent information on each are provided.

This report is considered preliminary and includes all data collected
by the authors as of December 31, 1980. The synthesis and interpretation
of all data in the Main and Southern basins will be presented in a final
report and journal articles. Additions and corrections to this report_are
mogt welcome and will be included in the final report.
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1. INTRODUCTION

Puget Sound is an inland estuarine waterway in northwestern Washington
(Fig. 1.1) that receives a variety of man-made wastes. The dilution and
distribution of these waters is in part controlled by a complex circulation
of water between the major basins of the Sound (Fig. 1.2). As water passes
between the basins it is often mixed vertically over shallow sills creating
the possibility of surface pollutants being carried to depth and returned
landward. TIn a previous synthesis of hydrographic data, Ebbesmeyer and
Barnes (1980) estimated that the majority of water at 100 m depth in the
Main Basin may have been vertically mixed downward from the surface. To
more precisely describe the circulation, a synthesis of all current obser-
vations taken in the major channels of the Main and Southern basins of the
Sound is in preparation. Specific objectives of the synthesis are to:

1) compare variations of the current data to variations in freshwater, air

"temperature, and winds; 2} describe seasonal variations of the circulation;

3) estimate residence times of contaminants for the Main Basin; 4) relate
field observations to previous hydraulic tidal model experiments; and

5) estimate the relative contributions of tidal pumping and winds to trans-—
port. No synthesis of this nature has ever been done due to the formidable
gize and complexity of the data, and the fact that the data have been
stored in scattered locations.

~ As a first step towards our goal, we have collected nearly all the
current observations taken throughout the Sound by various investigators.
The specific objective of this report is to provide an index of the

l measurements taken between 1908-1980. <(riteria applied to the selection

of the data presented herein are as follows: 1) the measurements are
Eulerian in nature obtained using current meters, drift poles, and floats;
and 2) the measurements generally span one day or longer so as to be
representative of a tidal cycle. Practically all of the records shorter
than a day in length have been listed by Collias {1971).

Within the report are descriptions of the various types of equipment used

to take the measurements along with brief histories of the observations
taken by three major organizations. The locations at which observations
were taken are shown in Appendix Aj; the observations are indexed in
Appendix B; and the sources of the data are listed in Appendix C.

Please note that this report is considered preliminary and lists
measurements collected by the authors as of December 31, 1980. A synthesis
and interpretation of the data will be presented in a final report and
journal articles. -

We would appreciate any information concerning additional observations
or corrections to the report. The information can be listed on the simple

form provided on the last page of this report and should be sent to

Ronald P. Kopenski, NOAA-OMPA, 7600 Sand Point Way N.E., Seattle, WA 98115.
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Figure 1.1. Inland marine waters of northwestern Washington and Canada.
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2. EQUIFMENT

Fourteen types of equipment were used to measure currents in Puget Sound.
They consisted of two types of drifting apparatus, six types of current meters
suspended over-the-side from anchored platforms, and six types of current
meters suspended from moored buoys. Brief descriptions are provided below.

2.1 DRIFTING APPARATUS

The two types of drifting apparatus have been used to make observations
at single locatioms.

2.1.1 Drift Poles

Prior to the introduction of curtrent meters, observations were often
made using drift poles. These are wooden poles, approximately 0,08 m in
diameter and 4.5 m in length, weighted so as to float upright with approxi-
mately 0.3 m protruding above the water level (U.S. Coast and Geodetic Survey-
USCGS, 1950a). The current speed is obtained using a line (referred to as a
log line) attached to the drift pole and graduated such that the length of
line carried away from an anchored vessel in one minute equals the speed
expressed in knots. Current direction is determined from the angle of the
log line with respect to the vessel's compass.

2.1.2 Floats

In areas where currents precluded anchoring a ship, floats were used in
Place of drift poles. Floats consist of two horizontal, perpendicular wooden
poles approximately 0.05 m in diameter and 0.5 -~ 1.0 m 1in length. Often a
vertical pole is attached to increase visibility (USCGS, 1950a). Current
speed is determined by timing the passage of a float between two ranges set
onshore a known distance apart as shown in Figure 2.1. Current direction

is noted as in or out channel, or if the channel is sufficiently straight
the direction can be given in degrees.

2.2 CURRENT METERS SUSPENDED OVER-THE-SIDE

Described are current meters that are generally suspended from a surface

platform or ship. These meters are commonly lowered on electrical or hydro-
graphic cables.
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2.2.1 Price Current Meter

The first observations made at depth were taken with Price current
meters originally designed by W.G. Price, an engineer with the U.S., Army
Corps of Engineers. This meter semses current speed but not direction
and is normally suspended from an anchored vessel using a cable held
vertically by a heavy weight (USCGS, 1950a; Fig. 2.2). Speed is measured
using a set of rotating cups attached to a vane which orients the cups
upstream into the current. The cups are rotated by the current similar
to the way cups of an anemometer are driven by the wind. The rotation of
the cups creates electrical pulses which are carried aboard ship by cables.
The pulses are recorded by an observer using earphones or by an automatic
device described by Liddy (1932). The speed of the current is calculated
by comparing with calibration tables the number of electrical pulses
generated during a selected interval.

2.2.2 Ekman Current Meter

The first mechanical current meter was developed by V.W. Ekman (1932),
a Swedish scientist. The meter measures both speed and direction but has
the disadvantage that it has to be brought to the surface in order to record
the measurements. Speed is determined from the number of revolutions a
propeliler completes during a given interval of time; this number is registered
by dials mounted on the instrument. Direction is sensed as the orientation
of a vane with respect to an internal compass. For every one hundred revolu-
tions of the propeller a lead shot is released and oriented by the compass
towards magnetic north. The shot drops into one of thirty-six compartments,
each representing ten degrees of direction, which are oriented by the vane.
As the meter is generally suspended on a hydrographic wire, it is designed
to use messengers to control the time interval of its measurements. The
meter does mot work accurately in currents greater than 1 m g1

2.2.3 Gemware Current Meter

The Gemware current meter (see Kahl Scientific Instrument Corp., undated)
is gsimilar to the Ekman current meter with the advantage that several can
be used concurrently on a single hydrographic wire.

2.2.4 Hydro Products Current Meter

Model 451 current meters manufactured by Hydro Products, Inc, was one
of the first meters used in the Sound to sense speed with a Savonius rotor
{Stermberg and Collias, 1973). The rotor revolutions are counted by mag-
netically activating reed switch closures. Direction is sensed by a small
vane (~0.1 x 0.1 m) coupled to a potentiometer which is compared to an
internal magnetic compass. The measurements are telemetered via cable to
voltage meters aboard ship and recorded either manually or automatically
on a strip-chart recorder.

2.2.5 Magnesyn Current Meter

Two types of Magnesyn current meters have been developed at the
University of Washington Department of Oceanography. The first version

P
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Figure 2.2, Deployment of a Price current meter. Inset shows profile view of meter.




was an experimental model designed by R.G. Paquette in the early 1950's and
was used in the Sound prior to 1955. The meter uses an internal Magnesyn
compass to sense direction, but little else is known about the meter at
this time.

The second type of Magnesyn current meter was developed in 1967 by P.L.
Taylor (1968). The meter uses a Hydro Products Savonius rotor to sense
speed. Direction is sensed with an internal Magnesyn compass coupled to a
potentiometer. The meter is suspended singly and connected to a deck readout
with an electrical cable. When suspended, the meter is designed to remain
vertical.

2.2.6 Marine Advisers Current Meter

A meter developed by Marine Advisers, Inc. measures speed only using
a Savonius rotor. The meter is capable of measuring currents between
2% - 300 cm s~1 with an accuracy of approximately * 2% (Creeden, 1968).
The meters are normally suspended from a stationary platform on hydrographic
wires; the measurements are telemetered via cable to automatic recorders.

2.3 CURRENT METERS SUSPENDED FROM MOORED BUOYS

Following is a description of current meters that have generally been
suspended on moorings attached to either surface or subsurface buoys.
The advantage of the surface buoy is that measurements can be taken very
near the surface (i.e., 0-3m depth), but its disadvantage is that wave
'noise' may contaminate the current measurements. While wave noise is
greatly reduced using subsurface buoys, near surface currents cannot
be measured.

2.3.1 Roberts Radio Current Meter

The first obsexrvations made from moored buoys were taken using Roberts
Radio current meters originally developed in 1942 by E.B. Roberts of the
USCGS (see Roberts, 1947; and USCGS, 1950a). At the time, the main advantage
of these meters was that a single operator could measure currents at several
locations simultaneously because the measurements are transmitted to the
observer. The original type of meter is normally suspended below a single
surface buoy at approximately 5 m depth (Fig. 2.3). A later model was
developed (see USCGS, 1950b, 1961) which can be deployed concurrently at
three degths (Fig. 2.4). Both models can measure currents as low as
15 em s~ Speed is sensed as the time interval between two electrical
pulses generated by the rotation of a propeller during a sampling interval.
Direction is determined by two sets of electrical contacts whose positions
are controlled by a vane. The electrical signals were transmitted via the
surface buoy to a nearby recording instrument where they were manually
converted into speed and direction.

2.3.2 Braincon Current Meter

The Type 381 histogram current meter manufactured by Braincon, Inc.
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Figure 2.3. Deployment of the criginal version of the Roberts Radio current meter (adapted
from USCGS, 1950a). Omnly one meter could be moored below each surface buoy.
Inset shows profile view of meter.
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Figure 2.4,

Deployment of Roberts Radio current meters modified to measure currents
simultaneously at three depths below a single surface buoy (adapted from
USCGS, 1961). Inset shows side view of the modified version of the meter.
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senses speed, direction, and meter tilt, and records the data internally on
16 mm photographic film (Nationmal Oceanographic Instrumentation Center, 1970).
The meter can be left unattended on an anchored mooring for periods up to
fifty days. Speed within the range of 3 - 250 cm s~! is sensed using a
Savonius rotor and recorded on film as an arc whose leagth is proportional
to the number of revolutions made by the rotor during the sampling period.
Direction is sensed with a magnetic compass and a large vane and is recorded
as the angle between two reference points on the film. Tilt is determined
from the orientation of the current meter housing with respect to the plane
of the compass card. The sampling interval is adjustable, but commonly 9.5
minutes of film are exposed every half hour.

2.3.3 General Qceanics Current Meter

The Model 2011 current meter manufactured by General Oceanics, Inc.
uses the principle of drag on a buoyant object to measure currents. The
meter is attached at its base to a mooring and the current deflects the
meter from the vertical in the downstream direction. Speed is determined
from the tilt angle. The angle and direction of the tilt with respect to
a magnetic compass are photographically recorded on Super 8 film at selected
intervals. A total of 3500 photographs can be obtained during a deployment.
The meter can measure speeds from 2 - 200 cm s~1 with an error of % 4%;
however due to its slow response rate, the meter can only be considered
accurate within the error in steady currents.

2.3.4 Geodyne Current Meter

The Model A850-2 current meter manufactured by Geodyne, Inc. measures
speed and direction and records these data internally on magnetic tape
(National Oceanographic Instrumentation Center, 1971). Speed is sensed
using a Savonius rotor and dirsction is sensed with a large vane and a
magnetic compass. The meter is capable of sampling continuously for
approximately 8.5 days or at timed intervals for up to 156 days.

2.3.5 Aanderaa Current Meter

The Model RCM-4 current meter manufactured by Aanderaa Instruments
measures speed and direction and internally records this information on
magnetic tape (National Oceanographic Instrumentation Center, 1974a).

The meter is normally attached by gimbals to a mooring held taut with a
subsurface buoy. The gimbals allow the current meter to remain vertical
when the mooring is tilted up to 23° from vertical by drag from the current.
Both the meter and mooring (Fig. 2.5) have been described by Parker and
Walker (1978) and Parker and Bruce (1980). Speed is determined by counting
the number of revolutions of a Savonius rotor during a selected sampling
interval after which an instantaneous reading of the current direction,
sensed as the orientation of an internal compass tc the meter body and
large vane, is sampled. The sampling interval is adjustable, but normally
six samples of speed and direction are taken per hour. At this sampling
interval the meter can record for up to two months. The meter can be
equipped with additional sensors to measure temperature, pressure, and
conductivity which are then internally recorded simultaneously with speed
and direction.

11
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2.3.6 AMF Vector Averaging Current Meter

The vector averaging current meter developed by the Woods Hole Oceano-
gravhic Institution is manufactured by AMF, Inc. (National Oceanographic
Instrumentation Center, 1974b). Speed is sensed using a Savonius rotor and
direction is sensed using a vane and magnetic compass; both are recorded
internally on magnetic tape. The meters are commonly attached to moorings
using.a surface float. Eight samples of speed and direction are taken
during each revolution of the rotor, yielding approximately 11 samples per
second at a sEeed of 51 cm s”l. The meter has_a range of approximately
3 - 300 cm s7* and an accuracy of mear 2 cm s - (Halpern, 1980) when used
near surface in the open ocean., It can operate for apEroximately six
months in areas where current speeds average 154 cm s™+., Its major
advantage is that because of its high sampling rate, contamination of the
current spectrum by surface wave noise is reduced compared to Aanderaa
current meter records taken near the surface (Halpern and Pillsbury, 1976;
and Saunders, 1976). The AMF meter is therefore useful on surface meorings.

13




3. MAJOR CONTRIBUTCRS OF MEASUREMENTS

The majority of the observations have been taken by three organizations:
1) the National Ocean Survey (NOS, formerly USCGS); 2) the University of
Washington (UW); and 3) the Pacific Marine Environmental Laboratory (PMEL).
Following is a chronological summary of the observations taken by each.
Additional obgervations have been taken by some private companies. The total
amount of data recorded by these companies however is small in comparison to
that taken by the NOS, UW, and PMEL; therefore, it has not been detailed here
but is included in the Appendices. The charts in Appendix A show locatioms,
and the tables in Appendix B list the locations, investigators, times, and
type of equipment for all observations. Sources of the observations are
listed in Appendix C.

3.1 NATIONAL OCEAN SURVEY

The National Ocean Survey has periodically observed currents in Puget
Sound since 1908 for the purpose of annually predicting currents in the
Tidal Current Tables (e.g., N0S, 1980). Generally measurements were taken
at a few primary sites for thirty days or longer and at secondary sites for
three to five days. During the most recent measurements (1976-1978) the
observational period at secondary sites was extended to fifteen days.

The first observations were taken during 1908-1909 and 1917 at eighteen
and eleven sites, respectively. The current was measured every half hour and
observations lasted from one to seven days except at sites 87, 138, and 159
(Appendices A.2 and A.3) where currents were observed for 43, 25, and 27 days,
respectively.

From 1925 to 1940 the NOS made observations only at secondary sites.
In 1925 measurements were made at depth at nine sites using Price current
meters in addition to surface observations made using drift poles. The
sites were occupied for one to three days with observations made at half-
hour intervals. In 1936 and 1940 drift poles were used to measure currents
at four and six sites, respectively.

From 1942 to 1947 three types of equipment were used: drift poles and
Price and Roberts Radio current meters. The Roberts Radio current meter
usually was moored so as to record at 5 m depth. Price current meters and
drift poles were used to measure currents at greater and shallower depths,
respectively. During this period a total of 741 days of records were
obtained at various sites and depths. The majority of these records were
obtained with Roberts Radio current meters and are less than five days in

length but five records are longer than fifteen days (site Nos. 85,87,234,255).

14
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By 1952 the Roberts Radio current meter system had been adapted to
measure currents at three depths per site. The depths sampled were typically
2-3 m, mid-depth, and near bottom. This system was used almost exclusively
from 1952-1965. During 1952 currents were measured for Five days at 53
sites and for 30 days at one site (No. 240; Appendix A.5). During 1960-1961
six sites were occupied and during 1963-1965 22 sites were each sampled for

five days. From 1952-1965 a total of approximately a thousand days of record
was obtained.

Finally, during 1976-1978, 63 sites were sampled using Aanderaa current
meters. Each measurement lasted a minimum of 15 days with several being
30 days or lonmger. Currents were typically measured at 5 and 23 m depth
and 16 m above the bottom, A total record of approximately 13.4 years in
length was obtained.

All totaled, the NOS has obtained approximately 18.7 years of data or
38.4% of all the data listed herein.

3.2 UNIVERSITY OF WASHINGTON

The University of Washington began taking current measurements of Puget
Sound in 1932. Until 1948 these measurements were primarily exploratory
and lasted less than a day. The data do not appear to have been published.
In 1948 the UW began taking longer measurements and continues to do so today.

From 1948-1955 the UW occupied twenty-one sites for a period of one day
or longer (see Collias, 1971). Nine sites were located in Admiralty Inlet,
three each in the Main Basin and Hood Canal, and six in the Southern Basin.
All of the measurements span less than 4% days and averaged approximately
1.7 days in length. The measurements were taken with a variety of equipment

including Price, Ekman, Gemware, Hydro Products, Magnesyn, and Roberts Radio
current meters.

During the 1960's currents were measured exclusively in Hood Canal.
Approximately two days of data were obtained in the early 1960's using Price
and Ekman current meters. In 1966 a total of ten Marine Adviser current
meters were suspended from the Hood Canal Floating Bridge at three sites

(Nos. 212, 213, 214; Appendix A.4). Twenty-one days of data were collected
by each meter,

In 1970-1971 currents were measured in the northern half of Whidbey
Basin. Twelve sites were occupied at three or less depths for 2-21 days.
A few sites were reoccupied. A total of 47 days of measurements was obtained.

In 1972 one site (No. 271; Appendix A.5) in the Southern Basin was
sampled twice using Hydro Products current meters at four depths. Seven
additional depths were measured with a Magnesyn current meter. Currents
near the bottom were measured by an unknown type of current meter mounted
on a tripod which rested on the bottom. A total of 64 days of measurements
was collected,
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During 1976-1980 currents were measured in the Main Basin using Aanderaa
current meters. TIn 1976 currents were measured at two depths for nearly 14
days. In 1977 four depths were sampled for 28 days. In 1979 forty days of
measurements were taken at two depths. In 1980 twenty-seven days were taken
at the same site at four depths.

All totaled, the University has obtained 2.6 years of record or 5.3% of
all data listed herein.

3.3 PACIFIC MARINE ENVIRONMENTAL LABORATORY

The Pacific Marine Environmental Laboratory came into existence in the
early 1970's. Their measurements have been taken primarily in an effort to
describe the estuarine circulation of Puget Sound. Often surface or sub-
surface moorings were deployed for a month or lenger; up to eight current
meters were attached to a mooring.

In 1970-1971 currents were measured at eight sites in Whidbey Basin.
Thirty Braincon current meters were deployed for 15-35 days. Approximately
748 days of observations were collected.

During 1972-1976 measurements were taken exclusively in the central Main
Basin. In 1972 measurements were taken at one site (No. 129; Appendix A.3)
at five depths lasting a month using three Braincon and two Aanderaa current
meters. This site was reoccupied in 1973 using twelve current meters
(Aanderaa, Geodyne, and AMF vector averaging meters) deployed on a surface
and a subsurface mooring. Most of the records span about a month. This
site was again reoccupied in 1975-1976 with an additional five moorings
placed nearby. Currents at the reoccupied site were measured for approxi-
mately thirteen months, while those at the other sites were measured for
approximately seventy days. Currents were measured at two to seven depths
on each mooring using Aanderaa current meters, A total of approximately
9.6 years of measurements was taken during 1972-1976.

During 1977-1978 observations were made in Admiralty Inlet (six sites)
and the Main (five sites) and Southern (two sites) Basins using Aanderaa
current meters. The records spanned 32-61 days; a total of 6.5 years of
records was obtained.

During 1979-1980 measurements were made concurrently in Hood Canal,
Admiralty Inlet, and the Main Basin. From two to eight Aanderaa current
meters were placed on subsurface moorings. The records span 30-60 days
and a total of 8.4 years of measurements was obtained,

All totaled, PMEL has obtained approximately 27.4 years of data or 56.2%
of the measurements listed herein. '
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4. DATA SUMMARY

From 1908-1980 currents have been observed for one day or longer (with
some exceptions) at 289 locations throughout Puget Sound, Washington. A total
of approximately 48.8 years of data has been collected. We have subdivided
these data in three ways: by basin, by equipment, and by the organization
that obtained the data.

Table 4.1 shows the amount of data taken in five subregioms of Puget
Sound using each type of equipment. With all types of equipment the largest
portion of the data (49%) was taken in the Main Basin. Approximately 10% of
the data was taken in each: Hood Canal, and Whidbey and Southern Basins.
Twice that amount was taken in Admiralty Tnlet. Currents were observed at
more sites (90) in the Main Basin than in any other subregion., The number
of sites occupied within the other subregions were: Admiralty Inlet, 79
sites; Southern Basin, 57 sites; Whidbey Basin, 33 sites; and Hood Canal,

30 sites.

Aanderaa current meters were used to collect 80% of all the recorded
data listed herein, suggesting that a majority of these data are of a high
quality. Of the remainder of the data 9% was taken with Roberts Radio
current meters, 6% with Braincon current meters, and 5% with all other
types of equipment. Within each subregion of Puget Sound, the percentage
of data taken with each type of equipment is similar to that listed above
with the exception of Whidbey Basin where Braincon current meters were
used to take 48% of the data and only 38% was collected with Aanderaa cur-
rent meters. -

Approximately 56% of all data was collected by PMEL at 40 sites, 39%
by the NOS at 230 sites, and 5% by the UW at 31 sites. Less than 0.1% of
the data was taken by private companies. Please note that' some sites were
occupied by more than one organization.

Following are maps (Appendix A) showing the locations and tables

(Appendix B) listing information for individual observations. Appendix C
lists the sources of this data,
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APPENDIX A
LOCATIONS OF CURRENT OBSERVATIONS

IN PUGET SOUND, WASHINGION

The observations of currents in Puget Sound have been divided into
five subregions: Whidbey Basin, Appendix A.l; Admiralty Iﬁlet,
Appendix A.2; Main Basin, Appendix A.3; Hood Canal, Appendix A.4;

and the Southern Basin, Appendix A.5. A total of 289 individual sites
is indicated where small and large dots denote whether a site was
visited one or more times, respectively. Within each of Appendices
A.1 - A5 the sites are numbered from north to south, except in

complex configurations (e.g., Appendix A.5 in the Southern Basin).
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Appendix A.1.

Sites of current observations in Whidbey Basin.
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Appendix A.2. Sites of current observations In Admiralty Inlet. Three heavily observed
areas have been expanded for clarity.
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Appendix A.3., Sites of current observations in the Main Basin.
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Appendix A.5. Sites of current observations in Southern Basin.
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APPENDIX B
INDEX OF CURRENT OBSERVATIONS

IN PUGET SOUND, WASHINGION

Appendices B.1 - B.5 give the following information for observations
at each site: site numbers as shown in Appendices A.l1 - A.5; date
based on Pacific Standard Time (PS5T); approximate duratiom; the
principal investigator and the station number that he originally
assigned to the site; latitude and longitude; depth; method of
measurement; other parameters measured (temperature, conductivity,

pressure); and the data source. Each line represents one visit to

a site. The abbreviations are listed at the beginning of this report.

Data sources are listed in Appendix C.

28

QULLCLLULLLLLOLOLLLOLOOLLLOOLOLLCOLOLOLLUOLLOLLOLOLLLLOOLIC



8 HOd @104 BIZI S Z §72E oZZT  ,9°0T 8% 9 xouy z 6£61/82-92/9 6
8 Rod BIS | L'%E oTTT 1762 8% dH §BI110D 01 T1461/8C-81/¢
g R®og OT‘8 6°%E oZ2T  L'€T o8% M-dH SBTITI0D z 0L6T/Z/1T-1¢/0T
8 HOH 9T°0T'L ,8°WE LTZT  (8°ET o8% o~aH SRTI10D ¢ olsr/e/11-1£/0T
8 HoE 8°S  (LTWE 4221  ,8°€T 8% 2-a4 SETTI0D 9 0L6T/9/TI-1£/0T
0T1‘8 ot SE LTYE oTTT (LTET 8% £-27 SETI{T0D < 0L61/97-12/¢
81 HOWY 162 (L°%€ 22T | L7€T o8% 1% A1asu0p £ ZG6T/0T=9/9
81 WO ¥'T L BUYE T2 LL'ET 8% 0% £1z8u0) S'H TS6T/Z1-L/9 g
g WY £ L7'EE oTZT  ,T°%C 8% "uD TsOL SBITI0D ot TL61/82-81/€
oi's Wod S'T L9°EE o821, E°YT 8% 1-2 SETTT0D 19 0L61/92-1T/¢€ L
01°g WOl 6 19°VE STTL  ,T°HT 8% z-1 S®IT10D %1 0L6T/9/t-02/2 9
01's Hot BU°E (97€C o221  ,9°%Z ,8Y €-1 SET110D 1 0L6T/9/€-02/2 S
o1's HoH BI“IT ,L'%E oCZT  L'%T 48% -2 8BIII0D < 0L61/92-12/¢€
or's o 6 .9°%E GTTT  9°%T 8% 1-1 SETTT0D £y oL6l/yE-0T/z %
o1‘s HOg £ L L°9E GTIT  ,1°SZ o8Y% -1 SBTIT0D 41 oL6T/9/c-02/2 €
8 Wog S 19°9F o221, L'YT 8% SHX SEIT10D 1¢ TL6T/6/%-61/¢
8 Kok 01°S (L°9€ oZZT  (L'¥T 8% ;X eBITI0D 01 TL6T/62-6T/¢
8 Hog T 18°9€ oTTT  (L°%T o8% WX SBT1I10D 01 TL6T/62-6T/E o
8 wog § 18'9€ LTIT  (BTHT 8% ONYX SETIT0D o1 TL61/62-61/¢ ~
FARE nod 0Z0T'S £79E qZ2T  ,£°WE o8% X uouue) 622 0L6T/0E-L/L
81 oWy FI°L'Z  1B79€ 42ZT ,R8'HT o8Y Vi) A1xsu0p 5 ZSHI/ET-8/21
81 wowy SI°8C B'9€ 4221  ,4'%T 8% £y A1a3u0) s TS6T/ET-8/21
81 HOWd %C ,879F LZTT  ,9°%T o8% [A] LSl b S TS6T/E1-8/21
2T Hod“@10g BT ZIS*Z 18°9€ o221  ,8°%7 8% 0z pupysaz 4 ST61/ST-£1/6 z
81 h A WOV i 19°8E T2T  HTHT 8% St SON 8 9161/T/E-€2/E
81 s3®01g S0BFAING 4 BE oTTT HHE 8% 4 Io14ey, b 0961 /1/8-82/L
21 . s3woTd SORIANS  978E oZTT YT 8% 0z puTysagz £ ST6L/LT-€1/6 1
|2INCE SAIJIWRIAB] JUIWBANE Eop () (Mo) ((579) ‘oN BlRQ (1sd) “oN
BIRQ a9ayip Jo poylsy yadaq apn113n0 2pn3IIeT *e3g 1o3e31389auT Jo sdeq . EERE-N | 93118

‘NISVH XZAQIHM NI SINTHU1D A0 SNOIIVAYISIO “1°'9 XIQNZddY

YOOCOO00000Q000C0000000000C0OO0OCOOO000DO00000




YOOOCOOOO0OOO0000O0000O000000O000COO0000OOOOOO00O0

€ Wog O01°€ .9'CT qZT1  \8°L0 8% N mouuey) Fady 0L6T/1/L-91/9 A4
BT h WOV Y6 TE ' L 1°92 o221 1610 8% 641 SON 3% LL61/2TfE-L1/T 12
81 HOWE § ,576% oZZT 9790 o8% £ §319qoy A EY61/97~€1/2 oz
81 HOWE THIGZ'E  \BTIE LTI TR0 BY [43] 1Ired 1 %961/9T-51/01 61
81 ROWY £TVL'S  ,6°ZE HTZT BT90 o8Y 16 yarey % %96T/61-ST/0T 81
81 Hoyd § T'EE 4221 8760 o8Y 4 s312q0y S8 ER6T/HZ-91/2 TA
81 L WOV 69°22°S  ¥EE oZTT \ZTO0T 8% 0s1 SON 23 tiet/fez/e-Lilz
08°06°6E 6T
L1'e WOE  STFOT'S'T ,T°EE ,TTT 40701 8% Vs uoutie) 0z 046T/12-L/L 91
81 Howd BTLIG LV TSE oTTT (LTVT 8% ®06 LERE | S'E %961/02-91/01 ST
81 HOWY 6T°0T'Y ,T'9€ oZ¢T 8791 o8Y 06 qaey % $#961/61~S1/01 %1
81 ROWL R1L'T 0TTE oZZT  ,9°ST 8% 9¢ A1asu0p g h Ts61/8-2/¢1 €1
81 WO RT0d  HZUCT9'T ,YTIE oZZT 19T 8% 1 1o14ey Yy 0961/0Z-91/¢
81 ROWA 6T'0T'T £°TE o221  %'9T o8% 8¢ £1a2u0D ] eS61/5-1/21
81 Howd BL'6°C I'TE o221 (0791 8% Lg ATasu0) Sy T56T/9-1/21
81 200 Rl AeF §Z°9T'9°7 ,L'1If GZ2T  (1°9T 8% 9 xouy z 6£61/22-02/9 A
81 HO¥y L1°6°C JL'1E oZ21 8791 8% 6€ L1aauoy 5 g 2661/8-2/21 11 .
4 nod 291 ,T°6Z ST ,0°8T1 o8% "3d IS uouue) 91 TL6T1/47/€-91/2
r4 Hog 8 2°6Z o221  0°BT ,8% °3d 38 wouue) Sz 1.61/61-91/2
T Wog €1 (262 o221  ,0°8T 8% "3d 3§ uouue) 5791 TL6T/6C-€¢/1 o
1L/91/1 2l
z WOH S ,T'6Z oZZT  ,0°81 8% 34 38 ucuuey g -0L/11/71
T WOg 61 ,T°6T oTZT  .0°8I o8% °3d 38 uouury s 8 0L6T/ST-9/11
FAE WDH TTOT*S ,T°6T oTZT  ,0°BT ,8% ag uouug) 1'02 OL6T/L2-L]L
T Wod YT 1T°6C oITT T8I o8% °3d 38 uouuzy ¢ el TL6T/R2~%1/Y
4 Hog TI 1T°67 oZZT 2781 ,8% "34 38 uouuz) 18 TL6T/TT-¥1/Y
4 nog L ,2'62 4TTT  .T°8T o8% "3d 38 uouuEy) 12 TL6T/S/S-91 /Y
T Hod Y2 ,Z°6C TTT 1781 o8% °3d 18 uoune) ! TL6T/8~T/Y
T joh:| L ,2°6T oTZT  ,T°8T o8% "3d 38 uouue) A TL6T /9T /%
[4 Wog 61 .C°6Z o081  ,T°BT 8% °3d 38 uouuey $'6 TL61/82-81/¢ 01
EREQUT IR ERE-TNERZE | FEELEEREEETH () {Mo) AZOV ‘O BIBG (Isd) *ON
vIRQ 19430 JO POYIDR yydeq apnyT3uo apniTIe] ‘els ro3e811seauy  Jo sfeq ro EERE:T 33118

*(ponutinos) ['d YTIANALLY




¥ 7A

81 L WOV (A R4 AL ST AR ¢ WIS oL wh1 SON €e LL6T/1T/01-8/6
81 1 WOV ELT°ZZ'S  46°0Z o221  ,9°%S L% HH1 SoN ag LLBT/¥T/v=S1/E €g
81 i i 10T GTTT ,6°66 HL¥ Z uosuag i H [43
81 i Hov E9T°1TY 0707 421  ,ELS ,I¥ 225 SON of LL6T/ST/v-91/¢ 1€
8t i WOV VRYZTB  LTYT GLET (678 ol¥ %1 SON 51 LL6T/TE-9T/E ]
£ Wog 00T (£°9T oZ2T  ,£700 48Y 758d uouuey 1'% 0L6T/52-1/6
£ RO 00T €791 52T  ,£°00 8% 155d woune) 'S8 OL6T/1E/9-LT/L 62
21 i WOV EYTTET9  ,0°12 oZZT 6700 o8% Ly SON 44 LL6T/0E/v-62 /€
21 b8 WOV THIITY 1712 o221 ,8700 9% 41 SO 12 LL6T/ET-2/E
81 1 Hov IWTI0T Y 18707 4ZZT  ,L°00 8% L91 SON £ Le6T/2/E~LT/T 8T
81 WDAd10d  9FTI6°LE'T 1722 o221 L7270 8% [4 Torder ki 0961/L2-£2/2
8T IHEE S 1TTCT oTTT L'T0 8% S 8118q0y 0t £961/92-%1/2 iz
81 i WOV 90T°1ZS €70 oTCT  ,6°%0 48% 8Y1 SON ST LLET/OT/E-€T/E 9%
£ Wog 0T 1722 (22T  .6°%0 o8% M uotnen 9-¢1 0L6T/T/1-91/9 T4
00152 06 08
£ WOE “0Z°0T°9°E‘l ,E£°1Z 4321  ,2°50 8% R uoune;) 9°61 0L6T/1/L-91/9
el oW § 4671 52T 6760 87 4 s31aqoy 9 E¥61/%/€-92/2 Y
€ Hod 0T°s ,5°0Z 5221  ,97S0 o8% q ucuuey 98T 0L6T/T/L-9T/9 €2
EEERCIIES ERETEELE | JUBWSANSE IR (uz) (Ma) AZOu “ON ZREN] [61:53) *ON
BlB(] 2430 Jo poi3ay yadaq apny18uog apnjTiv] "®l8 103e31380AUT 3o sfeq ro S23eq 2318

IOICIGICIGIO)0I0101010ICIO1I0010101010101CIC1I0101010101C10I01I0L01010101010101010101010!

" (p2nuTinos) ['g XIANAILY

31




Y)OOO0O0O0OCOOO00O0OO0O0OOOCOO0O0O00OCOOO00O00O00OO0OOOO0O0

71 oL WOV 09 £'2% oZTT  4L780 8% goaar  S00IqIoH 4 8L6T/12/6-TT/L

z1 2°L ROV & LE'T% o021 . L'80 8% £6agr  YooxqIoH 8 gLeT/T/0T-T1/L

8L6T/81/T

[A! o°L WOV 89 ,%°T7 oTET L7800 8% gydar  MOO0IQIOH €9 -LI6T/LTITT

8LET/LT/E

[4? 21 WOV £v'8T  ,9'Zh oTIT LT8O 8% chaar  eoxqroH 00T AT AATAAY
81 1 WOV Z9°CESTT (9T HTTL  L7BO 48% 821 SON £°91 9L61/T/4-9T/¢ 05
81 HowY gvi0e s ,6°EY oTTT 8780 BY ge O SURy < $961/S1-0T/¢€ &Y
81 HOW LE6L°T 18°%% oCZT  18°80 487 1€ £1asuoy £l 7S6T/0T-L/L 8%
81 b WOV TETTTSY T W% oCTT (6780 4BY 8l SON 16702 GL6T/12-1/6 %

81 L wov ZETIT Y WLTWY oFTL 10760 BY 8L SON 687  9L6T/ET/y-9T/€

81 1 WOV ZETTTY 9% oZET (6780 ,BY 8L SON 8 9L61/8%-61/€

8T L HOV G % 9797 oTTT 46780 8% 8L SOR £'0zZ 9/6T/62-5/¢E

- 81 ROTH § ,9'h% o221 40760 o8¥ € updauuTg i %61 /S1-11/2
81 V] noSHITI2Q 13 9%
81 WOHd LE°6T°T 8'€% oZZT 1760 8% A% £1asuop % ZSET/ET-L/L o

81 L WOV 1246 B TY LZET (€760 o8% 6L SON [AAl 9L61/82-91/¢
g8t 1 HOY 12 919 21 (2760 8% 6L SON §°0Z GSL6T/O1/0T-02/6 W

81 Wowd LEBIT LO'EY oTTT  .T760 8% £e £1asu0) Y 2661 /ET-6/8
81 Rowd LE58T°C 0°E€% oT21  ,T°60 o8% €t £1asu0) T Z661/€2-12/L £y
81 RoWd THEOZ'S (67 TY oZZT %760 8% 68 ucsuny 5y C96T/¥I-01/¢E (A

81 HOWY IYIET'T L E°TW HZTT (560 8% ¥e A1asuon - S6T/1T-0T/8
8T WOWE gyiEetT  ,£°T% oZ¢T G760 oB8Y %€ 41asuop 1 7s61/TT-12/L 147

9 0+ 1+ 74+ 8+ o
I+ 02+ 9T+
‘e e vhe

81 WOWMHTG+ LG+ €9+ E  ,B7T% o281 16760 o8% &Y Lx9u0p 1 Z661/9T-5T/8  O%
81 oWy § ,9'CY oTTL 560 o8% z uedsuuyy Y gw61/ST-11/2 6¢

81 Woad 6T°6°C ,9°TH oTZT 18760 48% 113 Apasuop ] TSET/6T-TT/L
81 Howd 61°6°2 9°T% oZTT (860 87 <t £1asu0) r4 7661 /01-8/L 8t
81 Rowd € 5T oZTT 4001 o8Y 1 ue8auuty g 9961 f9T1-T1/2 g
81 ROWML 6T°0T°% .1°9% oZ21 (5760 o8Y (8 uosuny # €961/%1-01/€ 9¢
81 h WOV {217 (E°E% oTET  Q'TL 8% Lzt SON 8 9L61/52-L1/% 15
8T h WOV S12°9%°0% 17L% o221 %11 8% 921 SON £°91 9L6T/T/v-91/€ g
50Inog Sad]ouweied JUS09.INS B3N () (M,) (G " ON R {15d) ToN
ekl | 25430 3O POYIR yadag apniT1SuoT apnyTlvd ‘®1§ 1oje81359Aul  JO SAeq ~ sa3e(q 7y 2

ITINT ALTVEINGY NI SINAYMND 30 SNOIIVAYASTO °¢'9 XIQNAddV



(14 Wo0D TZ 48797 GTTT L0 ,8% y-d sun 1 SI6T/LT-9T/%
[44 009 6 (B'¥Y oTTT  (S°W0 8% E-v sun T siet/ec-ze/e
(44 WD0D ST 46°%% oZZT 16770 8% -V SN I si6T/ze-1z/e 174
zz Ho09 9 7R HZTT (87H0 o8Y S-d san 1 SLET/LT-91/S 43
zT HD09 I GL7HY oZZT 1760 o8% 9-4 sun 1 SL6T/8T-L/S 174
a3jxey1dsy
1 IR 6°9°E  ,9°4% oTCT  ,E°50 o8% - f31oquy T 6961 /42~€T/1
12 WOH S0 LY olTT  ,5°S0 o8% - Bunog 9°¢ GL6T/61-9T/9 oL
81 BI04 T 197Sh oZZT  (5°SO 8% 7 xXouy $°0 o%61/L-9/T1 69
81 210d T LTG% HTTT BTS0 oBY £ xouy 50 ow6T/1-9/11T 89
81 s10d T ,0°S% oZZT  ,L°S0 8% Bg xouy €0 ov6T/L/TT L9
81 a1ed T ST QITT (6°S0 LBY S xouy z°0 O%61/9/11 99
81 o104 T 6% ZZT ,0°90 o8Y z xouy €1 o%61/L-9/11 59
81 a1ed T LYY QTTT €790 8% 1 xouy 80 0%61/9-5/11 %9
81 L Hov 12°6  ,0°%Y oZZT  ,9790 o8% HET SO £791 9L6T/LT-T/Y £9
81 Rod ‘3104 9T 0T YT ,6°WY oZZT 19790 8% v uegouutg Y o%6T/ST-11/2 (a4
81 oMy 6°6°T \WTTY HZZT 8790 8% 11 YTy 7 "£96T/€/9-0€/¢ 19
81 910d ¢ aWEY o8CT (8790 8% £ UosyIT I3 z i 09
81 HOT OE°81°S ,T'%% o221 0710 8% o1 YITay 7 £961/E/9-62/¢ 65
81 a1og i aL'6E oZTZT %7 L0 o8% 1 uosyotIeg z 8061/81-91/9 1119 -
81 HO®Y S 8L GTEZT ,L°LD 8% Bg nedauuy g $°z gw61/0e-81/¢
81 WO S W8 oI ,8°10 o8% S uedauutg s 9%61/02-11/2 L5
4 a°0'y HOV  GOTHOT0E ,8°0% o221  ,8°L0 oLi¥ Ve uouuey 79 0861/6/%-L/2 95
81 F10g i 18'8€ oTZT  ,2°80 487 S uosy91Iaq 4 i 99
81 HOW S LE£°0% GTZT 8780 o8Y T 4qs01y Sy £%61/21-5/2 ¢
81 a1og i aTTLE GTTT €760 8% 9 uosyIT IS ! i €S
8T I WOV § L0°8f 42T ,T°60 8% SET S0N $ 02 9L6T/12-1/%
81 i WOY T2°S ,0°8BE oTTZT 2760 8% Sel SOM §°0¢ 9L61/12-1/% rAS
9 ann’r HoV 68 ,6°IY oTZT | L°80 8% A uouuwy s LEGT/OT/TT-%1/6 1$
90IN0§ S193oWEIRg  JUSBSANSEIN [CY) (M5) (Ng) TOoN BIB(Q (3.8d) "ON
BIB(] A3YIQ0 Jo pouyIol yadaqg apni18uo] 2pnITIE] *elg 107e3T359AU] J0 sdeg sale(q 211§

- (penutaues) z'g X1aNIady

NOIGIG100L0I0I0I010I00L0IC101010010101010101010101010101010101010101010101010101010




YOOOCOO0O000CCOO0OO0000O000O0000O0O0000COO000COOOO0OOO0O00

011
‘ot‘oL oY
t SWOD'HOR  “0£°0Z°0Ts  ,T°8E 22T 16710 8Y 137 SeriTen AL #E61/5-1/9
08 oY
L 8 WD "WOH “Hod ‘0Z°0T's  ,T1°8E 221  ,6°1I0 8% 8¢ SET{19D 1€ €56T/€/2T-08/TT g8
81 Houy § 1§°BE oTTT  L'TO 8% £1 Leh 5 4 €96T/11-L/9
81 HoaY S JE'BE oTTT  (6°T0 o8% Bl s11aqoy 9z E¥6T/02/€~ET1/T
81 "33 ysng uosidTasq €Y i L8
21 b 76y €788 LTTT ,9°T0 8% (A1 SoH €€ 9¢6T/ST/9-E2/¢€ 98
21 HOWY § .T°8E oZIT  LE'T0 o8% 1 511340y 9¢ gveT/se/e-v1/z
21 RoW § £°8E oTTT . ¥I0 8% i 2319q0y STLE  TWET/oTfE-LT/1 58
9 d4°0°1 Wov TE'BT  ,678€ ,ZTT 19710 8% 11 uouuwy LS LL6T/OT/TT-4T/6 o8
L S'HOD'WDA'WOE 0¥ 0T°0T°S  1°6E oTEZT 16710 487 6€ SBITIOD 1°¢  €561/€/71-08/11 £8
£1 a'0°L Hov LE (E'6E oZZT  .T°Z0 8% q Asuuyy 9 SL6T/0e-€2/6 I8
81 How § (S'6E oZTT S LT0 o8Y 8 ugdauutg 7 9%61/02-91/¢ 18
81 h HOV %' ,6°6€ oT2T €710 8% 1€1 SON £°9T  9/6T/S1/%-0E/E 0B
0L°0Y
L $° W09 “WOR ‘07°0T‘g  ,T°8€ GZET  ,6°E0 8% ] SEITI0D 1 ¥G61/5-%/9 64
81 b Wov BE'ZZ'S  ,679E GTTT 4 L790 o8% 0tT SON S 02 9L6T/12-1/%
81 h WOV TSYTTC 4679F LTTT  ,L°90 8% 0£1 SON 114 9L6T/12-1/% 8L A
81 it Ino 671 SON s
81 b HOV ZZ'61°S ¥TO% oTTT ,Z2790 8% UT 621 SON (A7 9.6T/52-1/%
81 a1od i W5T0% oZTTT  ,TT90 8% [A u0syoTI( z i
81 Howd S .9°0% GZZT  .£°90 8% g uedauurg Sz 9eT/9T-%1/2
81 HO¥Y 0£ BT S \8°0% GZZT €790 8% A yarey S £961/%/9-0E/S ¥4
81 WO T LTEW oTZT L BTT0 o8Y ‘ 532340y ¢ EY6T/E/E-LT/T
81 Wod £°C"T ,B'EW oZZT 6710 8% 81 yarey 7 €961/TT~8/9 9¢
[A4 W09 YT 4890 LT2T 187E0 48% 1-4 s 80 SLGT/9T-ST/S 6!
A4 Wo09 BT (6°%% (T ,€°%0 8% £-4 sun 1 SL6T/8T-L1/S
A4 HD09 BT L797 Q3T 4 T790 487 7-4 54l 80 SL6T/9T-ST/S vl
EEELCTIEEERETERE X | JUBWAINSEIR (D) (M) (Ng) “ON EELT (18a) TON
eleq 194310 Jo poylsy yadag apnl13uog apniTIv] ‘elg 10388 1359AUT 30 sheq -~ s23E(Q ®318

T (penuTiued) Z°g XIANIIAY




81 HOowd S althE L2ET R AANINL ST Ya1ay ki E96T/T2-L1/9

8t WOoWd S 9°%E oZIT  TTLE LY 8 sa19q0y g tyel/ife-1z/1 €01
L Wy 05°G ,1°GE GTCL 2L oliF 14 SEITI9D 9°1 156T/2/6-06/% %01
9 a‘1o Rov 0L°8T §'%E€ LTTT  \S'L§ LY 8 uouuEy) 19 LL6T/6/1T~S1/6
9 : g WV OF S°%E oZ2T 5745 4i¥ 8 uouuey 16 LL6T/S/T1-51/6
g d°1’o Hov F0T \S°%€ G221\ S74S L% g uouuwy) 8¢ LI6T/€T/OT-ST/6
81 b Hov S6°ZE°S  \9°WE HECTT  ,§°LS oLI¥ 6€T SON 01 BL6T/ET-E/T
81 kA WOV B6°ZT'G  ,GTWE o2TT SIS oi¥ 6€1 SON ot LL67/81/€-9T/2
81 Howd 68°6Y'T |\ GTHE oCIT  (WTLG LY 62 £1x300) i esrt/ee-ez/9 €01
21 HOWL 68°GY°'T 6'WE HTCT  (§TLS ol¥ 8z 412su0) §°¢ TS6T/SZT-81/9 zot
81 b1 HOV £8°€T°9 ,STEE LT ,8°LS ol¥ onl SON 91 LLBT/BI~T/E
81 HOWE LTEEIT W W'EE 52T ,B°LS LY of ATasucy K4 Ze6T/LT-82/9 101
81 Ro¥y DLTLE'T 1 67EE LZTT 974§ L¥  ®6T A1z0u0) ks ZS6T/61-ST/TT 00T
L o 09°08°C  \T'9E oZTL L L'LS oi¥ 97 SETTI0D 1 1561/¢-2/S 66
81 b WOY S6°TTS LWL oTC1  18°LS LY 6€T SON 8 BLET/TZ~E1/T 86
81 HD3 2104 BIFIT G2 W€ oTZT  (E'65 Gi¥ 6 ueSasuury ¥ 9961/0Z-91/2 L6
81 HOW S LE'8€ oZZT (8BS ,i¥ [ 4gsoag L961/11-9/2 96
4 ‘HOD'HOT  0%°0Z°0T°s  40°BE 4221 ,0°00 ,8% 9t SEITIOD 1 HS61/5-4/9 <6
€1 &L HO0D EL 579 o221 \T'Z0 ,8% v Asuuty 9 ciet/og-¢z/6 Y6
B1 I ROV 9412 ,£79€ 4T  ,8°T0 8% €T SON £°9T  9LBT/Z/%-LT/E €6 "
81 oW § 16°9€ o221 E°ETO o8% L us3suuyg 4 9%61/02-91/2 z6 - o
€1 a‘z'o HOV 2T T7LE HZTT ,0°20 o8% q Lzuury 9 SL6T/0E-E2/6
001 ‘0L 0%
L ‘W03 ‘WoA _om“omnom“m 1679 22T ,6°T0 o8% 47 SETTT0D 1€ HS61/H-1/9
08°0%
L R “WOE ‘WOg ‘0T0L'S  L6°9€ oZTT  (6°T0 oBY Lg SEITTOD T°¢ €SBT/E/TT-0E/11 16
9 d4°0°L HOV LOTTEZ ,T'LE oZZT (8710 o8Y 6 uouue) LS LLeTfoT/tt-¥1/6 06
X0} A
9 a0y, ROV ‘6§°2E‘91°T ,0°8E€ LTZl  (L°T0 8% 01 UOUUE] LS LLET/OT/TT-%1/6 68
P0aN0g SaR)BWBIRg JUBWSANS B () (M) (N, “ON R (LSd) *ON ’
BlRQ 23730 Jo pouylIeR yadag apnay18uog |apnaTaIe] ‘B1G 103E3T3S8AUT 3o sdeq ~- sajeq a11Ig

* (paNUTINOD) Z'H XIANAIDY

OOOOCOO0OOOOO0OO0OOOO0OCOOCOOCOOOOOOOO0COOOOO000




)COQOOCOO0OCOO0O0COOOCOO0OOO00COOO0OCOOO0O0COOODOOCO0

8T L noy €L°12°9 L L70E o221 2BIRE LI ™ SON £Z Li6T/91/y-22/¢€ Mw
81 h 3 Rav ELET9 WTOC GTTT L G7HS LY 1 SON 9 L161/T2-51/¢ [
81 b WY E6°CT'8 ,ZTLE LZLT 176§ oi¥ £l SON 23 LL6T/T1/0T-B/6
8T hA WOV 6% T2y €742 20T (E76G8 oAY £l SON ¢ LL6T/HT/y-ST/¢ 11t
Bl L Kov 9LI°C2L 6782 oTTT (£S5 oit A SON 0z LEBT/ET/Y-YE/E 011
81 HOd ¢ 48762 LT2T 19788 pl¥ ot ueZauutyg 17 9%61/0¢2-91/¢ 60T
81 WOV 86°1Z°Y ,8°%E LTI 18795 Hi¥% 8T SON ST Li61/e/e-91/2 80T
81 How 1162 ,9°¢¢ AN 19796 LLY iz £1asu0p ¥ TSET/TZ-81/9 L0T
4 a‘o'L WOV £6°0E ,9°€E (TTI [EANANINA Vi uouuey 9¢ 6L61/11/6-9/8 901
EEEUCTIEECFE R JUIMIINSEI () (M) anv ‘ON BIE(] {Isd) *ON
BlBQ aaylp 30 poyasy yadeq apnTEuo apnlTIBT ‘B39 1038913890 uT Jo sdeq ~~ sa3eQq ERE

"(PaNUTIUCD) Z°d XIANIAJY




S ZETS TIT

H1 3L ROV *ST9ETLT  ,6°9Z o221 ,E£°ZY GLYe0EIaNSyNg pITET L€ £L6T/21/2-8/1
1 0L WOV 08 1L°92 4221 %Y 4Ll @dejang patet 6'9 ELBT/HI-L/2
1 01 WOV ST 1L°9T oLZT  \%'TY olh °omjang pitel 9'0€  EL6T/CT/Z-S1/1
71 b HOVA T 0792 oTZT ¥ oy PoeIaNg PATE] 17§ ELET/YT/E-8/1
LZ1°06
% L HOE “Hov “L9°THU9T 69T oZ2T L E£°TY oi¥ - uouue) 1§ TLOT/2/E-18/T 621
S d‘1o KoV 05 %762 GZTZT  ,9°2T% oi¥ ] uouney €'L9 9L6T/L2/01~0Z/L
g a‘1‘o Hov 0C %762 o221  ,9°T% HL¥ ¥ ucuuBy) L°69 9.61/0€/0T-0T/¢ 871
S 310 WOV TOT 6%°ST ,8°LT 22T ,8°ZY ol¥ S uouue) 8°69 9L6T/0£/0T-02/! 121
561
g a‘i‘n WOV 90T°GS°ST ,6°SZ oZTT  ,0°%% oL 9z uouuey] 69 9L61/62/0T1-12/¢
S 410 HOV EIZ°8ET ,6°SZ oT2T  ,0'%% LI z paeeley €1 9L61/92-21/¢ 971
81 Wodd € 1T76T oZTT |\ T'Yh GlY ant §3a2q0y S TW6L/TT~L/E
81 HowY § £'6Z oTZT  ,0°%Y ol% Lo s329q0Y st THET/ZI-v/E T4
81 a10g & TT0E QTR L LEh oL¥ g uosuaq £ %21
81 Koy S a1°97 oZTTT (B SH L% I $319q0% 6 TH61/61-01/2 £21
8T WOWe LEBT'T ,97LZ oTZT  ,T1°9% olY 4] £115u09 c'c 2561 /1-1/8 71
© gost
L HOZ'ROd ‘00T 0S°0T°S ,8°SZ o221  (9°0% oL¥ S¢ SeITI0D 1 £S6T/L2-92/9 12T
81 HOW T8 IV'T  \S'HT GZTT  L79¥ ol¥ gy Lyasuop s°¢ 2S61/L-1/8 o0zt
2°0s1
i WOT ‘00T°0S°02°S ,0°52 o221  ,8'9% L% Y SEIT10D 1 TSET/2-1/01 611
81 Howy § WT°€2 422X ,T°6% oi% Yy Lqsoagy g6 L96T/21-6/¢ 811
81 i Hov BITEZ L ,0'LT o221  ,6°8Y oi¥ 761 SON 8¢ LL6T/ET1/0T~6/6 AN
81 ROWY S 1L79T oZTT  ,578Y LY 91 yITay Y €961/12-LT/9 91T
81 HOWY S JI°8Z o221  ,0°6% 4% ag s339q0y S*h THET/9T-21/E 511
81 b KOV 1299 (L°WC 5221 173G L% 151 SON £e LL6T/TT/0T-8/6 71
81 ROWH § 4T°0€ oZ21 (T'ES oi% eg siaaqoy 5% TY6T/91-2T/¢ £t
90IN0G saejeliedng JUSWaInseay (@) (™) mmov “ON vleQg (Isd) “ON
g a9Y4Iag Jo poyiap yadag apnyTduog IpRITILT ‘els zo3e81389AUT Jo sdeqg ~ sateq 2718
_ NISVE NIVH FHL NI SINI¥¥ND 40 SNOIIVAWASEO0 “€°9 XIANAddV
™
91010101010101010101010101010101010102010201010.

AOL0101010101G1010101020

—

37




)CO00O00COO0O0QCOCOOOO000CCOOOCOO0OO0QOOOCO0000O0000O00

81 ROWL TETHITS ,0°8C TZT  4876E oli¥ 8 LER L) ) £96T/L-2/%
81 atod H (BLE oTZT 1976E olY £ uosuaq 52 BOBT/ST-T1/21 8€T
81 RO TOBES  ,E°6T GTTT | 8°6E oLi¥ 6 LRy | 7 €961/L-2/y  LET
81 WO “210a BT TT 92 1 L°ST GTCT 4 Z2°0% ol¥ 91 ueBouut g ] oneT/ST-T1/¢ 9¢T
861
g a‘o'L WOV “SOT°1S°LT ,0°8T 5221 ,9°0% L% £ ucuuey B'89  9L61/RL/6-1Z/L 6eT
81 ROWL G J1°6E g2ZT ,0°1I% ol ST uedauut g € 9%61/¥1-11/¢€ e
81 a10g & (BT 2T G TTTIY oY eg uosuad ] 8061/62~92/21 £€T
S a‘o‘y HOV 09°0€ ,S°SE o221  18'TH ol 9 uouue) 6'69 9/61/8T/6-02/L  TET
9 a‘y‘o ROV OTT WS BT 679 o221 87 1IY ol 9 uouuep oY LL6T/OE/OT-6T/6 eT
96T GLT
‘ostiset
z d0°1 WOY “06°09°CE°CT  ,879T 581  ,0°T% 4L% vy uouuEy 1% 6L61/21/6-T/8
81 L Wo¥  TET'T6°ST ,6°9T 5221 ,0°2% L% weT SON €€ LL61/2T/0T-6/6  OEI
%61
‘L1081 82T
[A a‘0'L WO¥ F06°D9°SEST ¥'9Z oZTT  E€7L% oLV 19 uwouuep %9 0861/6/9-%/1
g1 b WOV T6T°T6°ST (9797 oIZ1  .€°2% ol¥ 761 SON 14 LL6T/6/11-21/0T
: 86T €11
9 a'Lo WOV ‘CLYI%“HE6T 19798 o1  (£7T% L% 9 wouue) g Lot/ -%Z/2
761
g g'0°L WOV “6¥TSGOT‘0L (L°98 o221 . E°I% 4l a1 uouue) 6°G0T 946T/S/01-12/9 €0
7617401 «
g a0z ROV ‘TL°1G°ZE'9T 1 L792 (BT T°T% i¥ PI uouue) 6°99  9461/12/9-5T/%
98T°L£1 €01
] a'o'1 WOV “TL0S°TELT 1 L79C o021 2°T% 4LV 21 uouuze) 6°0S  9L6T/ST/%-%2/T
06T ETT 9161/%2/¢
S a oL ROV “8L°65°9€°2T .L°9T TEL  ,T°T% oli¥ q1 uouue) 87601 -SL6T/0T/TE
£6T EST 0TI
g 0L WOV ‘917689812 (L'9Z oZCT  .T'TY ol¥ Lt uouue) 8'%6 GLET/OT/T1-91/6
#1 D'a'y HOV 95 16797 oZTT  ,E'TY oLy IOEFANSQNG parel €°5T £L6T/€2-8/1
1 - HO?D Z6T . 6°9Z TTT (€' T% L% ®ovjinsqng patet L8l €L6T/LT~8/1T
%1 - W09 €8°9E 16°9T oTET  £'Ch L doEjansqng pate] z°0¢ £L6T/8/2-8/1 621
20IN0G SIJDWRIR ATDUBINSBIR (o} nzou [P “ON BIRQ (I.8d) TON
eleg Iayig Jo poyIsR yadaq apn3y18uog apnitle] "elg aojedrasaauyr J0 sheq~ saje(q °718

*{panurjuod) ¢'g XIQNIIAY




2UEE

81 WOWA Z1°9°¢ 0Tl | STSE 4% 61 41asuag ] ZS6T/T2-LT/01
L161
81 3104 1TTE QTET wUSE Gib v aayeR feZ-12°91-41/¢
81 a1og € W%TE oZCT  \¥USE ofF v IayeR YA LI6T/ =%y LST
81 Wowd 21°9%%  L7TE oTTT 4 T°SE LY 81 A7asu0p 5% 2561/92-12/01 95T
81 ¥10d € 1728 o221 8% oi% a 1eyey £ SS1
8T b Wov L B71E o221 ,£°%E ¥ 191 SON L1 LLBT/6Z-T1/6
81 WO S BTTE GZTL L BUHE ol 9 4qsoxp L7 IBeT/RT-%1 /2
81 HOWY § WIE oZTT  (BTYE LY s £qsoap ¥ LYeT/81-%1/2 ST
81 Howd S LTI 42T 1'% olb 2 4qso1p Yy L96T/8T-%1/2 £S1
81 a1og & aTT0E. 5T\ STEE Hif £ uosuag £ 8061/22-61/21 Z51
81 HOWY S eL79Z 4221 ,9°%% oi¥ 81 ue3sunt g Y %61 /HI-T1/¢ 16T
81 I Hav WEZE0T Y 1692 oTTT  (6°WE i 961 SON o€ LL6T/ET/0T-21/6 06T
8T Howt 1E°6T' 8707 4721 ,8°%E L% sy A1asucy S TS61/L2-22/01 641
81 HOW LL50%°2  (9°ST 422 ,9°WE oL¥ gt L1x9u0) S'g TE61/22-91/01 8y
11961 oL WOV €S°9%'TE 9T ,8°12 oTZ1  (L°SE oL¥ - uasIe] 44 0861/%/6-8/8
T1°51T 2L Hov 8S°8Z ,8'1T 4221  ,L°SE ol¥ - uasae] ov 6L61/92/9-41/¢ L1
z o1 wav 06°0S°0E 19722 o221 (6°GE oL¥ a9z uouuey o€ 0861/8/€-9/2
z Yoy ROV T6°0S°0E  ,9°2T oZZT 079 HL% ¥ uwouuzy) oY 6161/21/6-£/9 9%
4 101 HOV OET'0E ,0°%T oZZT  ,8°SE /¥ avy uouuey o€ 0861/8/€-9/2
z oy ) WY CET'0E ,T'WE 5221  ,6°G€ oI vy uouuen oY 6L61/21/6-5/% 172}
B1 ateg i HE oTTT 9798 GiY 1 uosuaq £ adl
81 ROd ‘o10g STTI'S'C %1 o221 .,L°9¢ ol¥ L1 uedamry g 7 9h6T1/62-5¢/¢€ £41
4 a‘o'z WOV T0T°0S0E 19722 4221 ,0°LE HL% at uouue) 0t 086T/L/E-S/T
z a°0'L Hov 0050 49722 o221 ,0°LE oL¥ Vi uouue) o 6L6T/0T/6-1/8 et
[A a‘o‘y HOV TETOE \T°%Z o221 ,€°LE L%  €¢ uouuey o€ 0861/4/E-5/2
r4 a‘o‘1 ROV ZET'OE \1°WZ o221 ,T°LE L% Ve nouuesn oy 6L6T/01/6-1/8 141
81 1 WOV S0Z0Z'Y (L°LT oZTT  ,0°6E Lb 991 SON ve  LL6T/9T/T1-€1/01 0%l
81 Howyd 9% WTS ,679T GTTT  L°6E ol% £ Y119y € E961/5-2/% 6ET
221N05  SI9)JWBIBZ JUIWIINS RO (o) Azou AZOV "ON BIR( (ISd) *ON
BlBq 210 Jo poylsy Yadag apnitiuog apnITIVY "e3g 103edTisaauy Jo sdeQq -~ s238(] 8918

*(penuTIUO®) £'g XTANIIAV

)OOOCOO0O00O0COoOCO0O0O0000CCO0OCCOCCOOOCO00

O

kS

@

000

o

.

39

2000




YCOQOO00O00CO000O0o00COO0OOCCO0OOOO0000DOCOOOOOO0

81 3194 T 8°61 5271 TP A z pooTganiy, Y 6LT
81 1 Wov CHI'TT S W'IZ oTTT % 6T ol¥ 191 SON 1] LL6T/21/0T-21/6
81 . Woud S ,C°1¢ el (ETET ol¥ 114 s3x13qey 9 Ev61/EC-ST1/¢E 841
8T |a1ed T .2°28% et £7ET Giv £ poorqenay, [4 LLt
81 L ’ KOV £91 SON 9Lt
81 HOad S 18'HT 4Tl 11782 oL 61 831390y S L EW6T/ET-91/¢€ Si1
81 b Hov LIT'TT'S €492 oTCT %' 0E LY 091 L 0€  LL6T/LT/11-81/01 LZAl
BLT 06T STI
4 F G B A WOV “06°09°SE°ST . %°ST oftl 1 270€ olY 4 uquued 1% 6L61/21/6-2/8 €L
8T kA ROV CST'ET'9 ,E€79% LETT . 1°0% oi¥ 651 SON <1 LL6T/2/1T-81/01 (431
21 WOHd S G I'WT 4TTT, 07T ol¥ 61 uedauurig € 9%61/5T-T1/¢ 1Lt
81 5L WOV G JETEE LTCT 1 CTEY Gl 291 SON 91 LL61/LT-T1/0T
81 WOWH S'T 1ETEE QTTT WUEY ol¥ £z £1aauog Y ZS6T/L-E/TT
81 Ko S°Z JT'EE HTIT VROEY ol¥ [44 £119u0) Y 26T/ L-E/T11
81 Hoad 7T JTEE HETT 1E°EY oLY 12 L1asuop Y Tse1/L-€/11 041
81 a1ed & G BTEE GETT LT otY S sosuag € 6061/8-5/1 691
81 Woud S 1§7LE H3ET A YA £l uedsuuty Y ow6T/ST-T11/¢E 891
81 rowy § ,879¢F eTl 072 LY 71 ugdsuutg S Z 9yeT/GT-ZT/E {91
1 HOHd § 0768 HETT 1 8T8BE LW £l §313q0Y £ EH6T/ST-01/E
8T Woad S L1758 o2tl 1C7BE oLiF €1 531390y Z THET/H-T/E 991
8T 2104 Z ,976€ 42l V179€ oL € STI1I0W I 9£61/91-5T/21 591
81 2104 ¢ 9°BE giéil 16798 G LY 4 STAI0H I 9€6T/S1-#1/21 91 o
81 HDad S W6TLE pllI 1T EE olY 6 £qs01) ¥ 96T /81-%1/T €91 -
81 ajod 2 6798 43C1 10 %E olY T STAI0R &'t 9E6T/LT-ET/21 9t
81 aTod T, E°9t olel 18°%E oLY ki STII0R T 96T /LT-91/21 191
8t Wod ‘9104 9% 6°5E 4TIl 0RE oLY Bf Aqsoxp I 1%61/91-51/2
81 Jtart:§ S 875E oCTl JITYE oL% 8 £qs01p ¥ 1%61/81-%1/2 091
81 a10d € JL7EE 4Tl W BTGE olY ] A3YEH LZ LIGT/EL/Y-LT1/¢E
81 aTed i 7EE gell 1€78E olY [4 uosuag € 661
81 210d £ L't g2l 1LOSE oY 4 I8Yey 5 8261
81 HOwd L'%'7 ,7°TE gLel 1STEE LY 0e¢ 4112u0D S zse1/TT-L1/01 L9T
EFEUCEIEEEFENEETE JUAWIANSERY RCYE (M) (N, "ON BIE(Q — (18d) “ON
BIBQE 1330 J0 poyIOW yadsg apni13u0o] aphatie] =13 a03e33s2aUT Jo sdeq ~ saileq 238

*{penutjuod) £°g XIANAIAY




81 i WOV 6L°1Z'% | £7Z€ G2l 2712 olY 791 SON 91 LL6T/T/TT-LT /01 €61

8t How € %YE oTET 9761 LY vz s1a0q0y Y SY61/91-T1/T

81 Howd € JGWE GTZT 9761 oi¥ 5z §319G0% 1 wR61/21-11/2 61

81 b HOV 89°T2°C 1T'IE H2E1  (E'61 L% £91 SON o€ LL6T/9T/1T1-L1/0T

g a'L'o WOV L6°TL'6E"6T ,8'IE o221 ¥ 61 Hi¥ € uouugy 42 LL6T/ -%2/T

81 JZHEE 16622 1SIE HZZT . §76T LY £1 Apxauop L IS61/%1-6/01

81 ZHEE 0E'ST T (8°TE 7T ,T'6T ol¥ A Arasuop 8 7S61/01-9/01

81 HO¥d S ETTE 2T G761 oi¥ 4 s312q0y 11 "h61/2/2-02/1 161

81 Hoqa - 0€'ST T (0°TE oZET 46761 HL¥ 71 L1asuop i TEEL/ST-11/01 061

81 ohepin:! § W %0E oZ21 . 97BT oi¥ €1 Aqs019 1] L{961/5T-0T/¢€ 681

9 4°3°0 HOV £9T°T6 €% ST 4 T70E oT2T 1681 4% 7 uouue) +E Liel/) -gT/e 981

81 d'1°0 Howd S (8767 GTTT 49761 L% [4} 4qs019 S LY6T/5T-01/€ L81

81 Hodd S 4 T6T HT2T MUY oi¥ I£4 s310q0y z wHeT/0T~L/T 981

81 WY € 4578 oTZT  GE7LT L% BLT 8311290y ¢l 6T/ LT-%2/T c81

z 110 WOV STISLYGZ ,§'LT 4,281  (L791 oL¥ €-90 uouuz) £E 096T/21/11-6/6

81 WM S WYLT GTIT L L79T LY v s3a8qoy 1 Y961/01-8/T #81

81 JZhEE S 49°ST olTT 8791 4% 0 s339q0Y € 76T/0T=L/T £81

Z 4110 WOV SZT'GLST 4§79Z TZT  .9°L1 oi¥ #-40 uouury) £E 086T/2T/TE-6/6

8T Hood § %97 GTTT L LTLT oIy g  §319q0y <z ET/0T~L/2 z81 -

81 Wouy S (8'87 LTTT  .TTIT LY (44 831940y 4 SH6T/9T-Z1/2 <t

81 HMY S WLU8T GTZT 4 T1T LY 144 8311990y k] e1/2/T-52/1 18T

0L1°62T
T q1°0°L ROV HLOWIST 9792 GZZT L6761 i §-4D uouue) %E 0861/21/11-8/6
9 a‘s'o WOV 9LT°SS°9T ,279T 4221  .0°0T oi¥ g uouugy 19 LL6T/ST/TT-GT/6
LTARR AN

9 d°1°0 WOV TEOLSEHT  GTT9C ST 0702 LY g uouuzy) +Z€ Le6t/ -€Z/T

21 Wo¥y S %'9T LZZT 676 LY i1 £gso1g §'y Ly6T/ST-01/¢

8t JLHEE: § 1§97 GTET  .6°61 L% 1 X4 ¥319q0y $'s wyel/L-1/2 081
20IN0E SAPJOMBIE] TUBWIANSEI () (M) Azov 0N BlB(Q (15d) TON
IR 18410 Jo poylay yadag IpnITIUOT apniTIe] ‘B8 101e311859AU] 3o sfeq ~ ga3e(q 33T

*(ponurauod) £ 9 XIANILAY

0000000000000 00000000000C0000000000000000000




)OOCOCO0OOo0OCC000O00COCO0COO0CCOOOO0OO000OCOO0O00OC0O0O0

81 Hoay § G070 4221, STIE 4L¥ 81 s1a9q0y 6 TY6T/8E-61/T 70t
06°09°0¢

L ROD'WDA  “0T01°C"Z 4076 o281 970 L% 9¢ SETT10D 1°1 SS61/0t-62/% 102

81 atod T .0°6C 5221\ T°0E L% I pooTganiy L 002

81 agod i aYT6T o221 ,0°0% olY ki uosuaq £ 8061/1€-82/¢ 661

81 WOd2T0d  L%°6Z°E1'Z ,O'IE ZTT  ,B'9T ol%7  ®EOT Aqs01p 51 L961/81-€1/¢ 861

2 41D Hov T6°EY' ST WIE QTIT (8797 HLY 3 uouuey +Z€ LLel/ -%z/z {61

81 oWy S ETIE G2 (LTST LY 01 Aqsoxy S'% L9eT/ST-0T/E 961

81 Wouy 61°0T°T £'2€ QZ2T  ,T°2T W% {1 Ayasuop S h TS6T/62-12/6 G61
91°¢1 i 88TRLI6STIT  LUTE GZTLT (£7TT olY - uasIe] 8°LZ tle1/8T/E-5T/C

81 Howy 61°01°C E£'TE T2t ,T°TT ol¥ 91 £113u0) S % TS6T/62-%2/6

81 RO EL°9E°E  (67TE HZZT 1722 oi% 51 A1asuop v gs61/0T-9/01

81 HOWY S WBIE GIET 1 TET LY 12 5313q0Y S ¢ Y961/ L/e-52/T 761
20aN0g  S1V)IWRIRJ JUAWIINSEI [{D)) (Mo) [GS] “OR BIB( (Isd) “oN
vleqg A=2410 JO PpPoyaap Sun_wh_ QwSUﬁWEO‘H 2pnN3lIIeT "BAS HOu.mw.wumm_:ﬂH Jo mhwﬂ —~ so3%e(q 2318

‘(penuyiumon) ¢qg XIaNdddv

42




81 h ROY T2°12°C  JE€°LY GTZT % 0% L% €81 SON £E gLe61/t/e-2/z  £IT

81 HOWY S LGTSY JTTL STV oY 438 §319q0Y g Y61 /9-1/¢  TTE

81 h WOV omaﬁm,¢ (ETY QLT 97Sh GlY 781 SON %€ BL6T/8/E-2/2 1IZ
05°0€

81 HO9'HOA  0Z°0T'S'Z ,T°1% o281 (S°8% 4L ¢ SEITI0D 1°2 $S6T/0T-8/21 072

a1 HOd ‘Wowd mq,om.m.m 16°0% GZTT (8°8% i% 1 phLa b vy 1961/2/6-S2/2 61T
0$°0¢ :

4 WOB‘WOZ ‘0T 0T'S°T .6°T% 52T1  ,6°8Y ,i% oS SETTIeD z'z %661/8-9/2T 812
81 WO S (TTIY QT 16T LY [4 31eTH $'¢ 1961/2/6-52/2 112
81 Wowy S WSTTY QZZT  WI6Y L% € HIBTD 5°¢ 1961/2/€-52/¢ 912
81 RO § 1970% oZZT L £76Y% oL¥ 11 s313q0y 6 TH61/1/c-0z/T 91T

6 0°0°L HOVIH SLSHEST  ,6°9E GTTT  ,E°T1S 4i¥ & uapeax) 1z 996T/ST/8-C2/L 1T

6 0L HOVH SE'ST JE°LE oTRT 4 §°1§ oL¥ L uapaal) 12 9961/51/8-52/¢

6 0°0'L HOVH SLSHIST ¥ LE QT2T 49715 olY r uspaL) 12 9961/51/R-Ce/L  £12

6 0°9°L SH'GT  JLULE QT2 816 L% d uLpaaL) 12 0%61/ST/8-S2/L  TIZ
81 RoWY 8°CTCT T ,S'HE 42T 0705 oL¥ 9 LEREY | s €96T/5-1/5 112
81 HOWE 6°G°C 19°WE LTTT ETTIS oLF g yarey Y €96T/S-T/5  0TZ
81 RO¥E € 19°%E GTLT  (L°TS oiF £ £qso0i1p $°9 I61/21-9/2 602
81 WM BC°STT  \9'WE HZTT (67T of¥ ) LERE) | i €961/6-1/5 802 o
8T b HOV PITIZ'S ,T'9E o221 | L7ES ol¥ LET SON §°0€ LLGT/HT/9-%1/€ 10T =+
81 HOWL 8€°6T°T ,SLE oZZT 6765 Hli¥ 9Z Y Eh s ZS6T/02-ST/TT 902
81 h WOV 68°12°S ,0'BE o221 49755 L% 9¢€T SON iy LL61/12/€-2/2
81 WOy S JE£°8f oZZT L°SS ol 71 Y3rsy ¥ £96T1/11-L/9
81 RO TLO9E'T .\ 67LE oTIT 975§ olb 114 A1asuoy §'Y Z66T/0Z-ST/T1
81 Ho¥y S 0°8E oTTT  ,9°5S LY 6 s3x290yq ¢ TYT/T/2-L2/T 50T
81 WM TE9T'Z | L'8€ o,2C1  ,€°SS olY e £119u0) Sy ETSET/TZ-9T/TT 40T

06°09

L WOZ'HId  “SR°0E€°S°T \T7BE o281 0799 oi¥ 6 SETI19D T 0S61/62-82/¢  €0T

2DIN0S SI9lourIeg IUSWIINS B (D) ™) Ng) “ON B38(Q {1sd) ToN
BER( I92430 JOo poyIBR yadag spnitsuoT IpnITIR] ‘elg ao3ed1iseaut Jo sieq.-- ga3w(Q 2318

TVNYD UJOOH NI SINFYEND 40 SNOILVAYHESEO “#°€ XIGRAJAV

2OOOCOOOOCOO0O0COOLOOOCOCOOOCOO0O0O0OOO00O0OOCOOOO00




OOOOCO000O00CO0O000CO0COCOOOO0O00O000O00COOOCOO0

81 1 Hov T9°22°S W ¥'T0 G621 ,S°TT L% 881 SOR e 8L6T/€-1/2
81 : HOowd S 9'T0 HE2T LE°TT LY 0§ s113q0y] 55 ER6L/6-%/E  TET -
81 b Hov Y6 1T\ LTL0 GETT G L7ET LY L8t SON ¥E 8L6T/L/e-1/2 182 <
81 I Hov EYTT2'9 19720 8T L E£°0€ oi¥ 981 SON 5e BL6T/L/E-T1/2  oOf€
81 Howd -1 (8710 o€2T (97 1E Gi¥ 15 §319q0Y [4 €¥61/9-5/¢  62¢
091621706
T d°0°L WOY  f09°GEST'L ,0'65 oZTT  ,0°SE of% vi uouuey 29 086T/0T/9-8/2  8TT
81 b KoV LRTETTES  (L°€S GZZT  WBE LY 681 SON vE Bi6T/L/E-T/T  L22
81 1 ROV LETTOTE (9716 4281  ,2°T¥% LY 81 SON £€ BL6T/L/E-TfT  9T¢
8T atoq A (T7I6 o281 (87TIY oLI% L UOSHIT IR z A4
8T 3104 i 19767 22T L, 170% 4I% 8 uosyItIaq T 422
S0AN0S  SAIJDWEIARI EUELEE R (ur) Azov nzoV “ON ETA] (Isd) “ON
BIBQ 94930 Jo poureR yadeg apnytTuog SpnITIVT -+ 1 103e31383AUT Jo Sdeq ~ gaje(q 9178

*(penut2u0D) H°g XIANZLIV




61°2 WOd “HM 0£°CL (T2 42T ,£°9T ol S SBTI10) 11 CC6T /9-€/2
61°L WOd ‘HOE ‘Wog 0€°S-€ | T°8% (22T  ,%°91 oL¥ 6% SETET0D 1 #S61/€7-T2/9 64T
81 L WOV 69°TZ'S ,L°2Y JTZL 49791 L% (AN SON ST 8LBT/%T-6/E  8%%
8T ROWY ioaT°EY GTTT 407 LT LY €€ s319q0y j Y4961 /8T~C1/2 e
81 a104g T (S70% o221\ E7LT L% < poOTqanig £ 942
81 H S JEU6E GETT B9 HL¥ A 5319404 $°8 ¥YET/ET-ST/T %2
81 HOA'P10d  €£Z°WIY9°T ,£°9€ ZCT L, L°GT Iy BHI 4qgoxp ST - IRET/ET-TT/E 9T
81 b WV Y126 1798 [ZTT 96T of% 0L1 SON 61 8L61/8Z-6/€
81 HOWY S GT°9E GZZT . %°ST 4i¥ 91 £gso1p Sy LY61/ST-0T/E €%
81 HOTd S WWUSE GTIT ,0°ST oL¥ 62 s312qoy S wwe1/L-2/T  ThE
81 WD * @704 S'T G T'EE o281 ,§°GT ol% o€ uedsuuryg <Yy ovel/v/E-LE/T 1%
81 b WOV VE'TZ'S  \9EC QT 4 L7ST L 891 soN 0z 8L61/0£-6/¢
9 d‘L‘o Hov C% WSTEE o2TT  ,9°ST oLY 1 uouuE] +E LL6T) -¥Z/2
81 oW £2°21°T 19°€E o4ZeT  ,L°ST i% 11 A1asuoy ¥ TSET/1Z-L1/6
BT Wowm €2ZIT ,T°€€ o221  ,L°ST i 6 &1asuoy 0 ZS61/92/6-62/8
81 HOMY S LTUEE GETT  L°ST oY% 87 §319q0y €'z "ET/LT-01/2
81 o4 e10d YTIGT9°T 9 CE o221 ,8°ST ol¥ B1Z PUTisaz 1 GZ61/1T-6T/6 0%z
8T Worne § BEL GTIT (LUST oY 1€ uedsuuy g ¢ 9%61/%/€-82/¢ 6cz
81 a10g T 49788 o221\ T°19 L% Y pooTganay, SL'D LTI6T/YI-E1/%  8ET 1
81 ROy § 0°C€ HC2T L T7LT olY i 14 uedauutg Y 9w61/%/€-82/¢ =
81 stod T 10'28 4ZZT  ,6°9T L% 12 PUTHSAZ 1 ST61/12-61/6  LfZ
81 HOWd S 1972€ oZTT  ,T°LT oLy 62 ue3suut g Sy 9961 /Y/e-i2/T 9tz
81 ROWA S LS'ZE GZTTT (68T oi¥ 97 uedouuty g 96T /Y/E-L2/T  sSgx
81 h WOV 19°12'%  ,%'€E o22T  ,#°81 L% 5§91 SoN €€ 8L6T/0T/%-B/E
9 . b A WOV B9°L9°EY  BTEC GTTT 98T L% [4 uouuwy HE LLBT/ -~ve/T
81 Howd S a¥EE gL (T8 LY {z ELEELU: i 9%61/%/e-82/C
81 Houy § 0°€E LZIT €781 LIV 97 8311240y £z y61/8T/c-61/1
81 RoWy € W0°EE GTIT 4 £°8T Gi% 92 §113q0y g EY6T/%2-81/¢  vET
[A bii A s ROV S9°C€9°0% ST ,§°€C 4221  ,£°8T oi¥ z-90 uouuen €9 0861/€1/11-6/6
81 1 Hav Z9°ET'9  BTEE LI2T  ,9°ST L% $91 SON 1€ LL6T/LT/1T-L1/01 €£T
.muuzom EECEENEETX JUBURINSBIR {m) M) (Ho) *ON BB (15d) TON
IR 13430 3O pouylsR uadag apny13uog SPMITIET "Bls aojed13ssaur Jo sfeq .. so3eg 2313

NISVH NYIHINOS FHI NI SINTWEND 40 SNOTIVAMISEO °6'¢ XIONIddY

)OO0 00CO0O0COOOOCOOOOOOOCOOOOCOOOOOOOO00OOOOOOCO0O0



OCOOCOOOCOO0OOO000OCO0O0O0OQOCoCOOO0DO00000000CO0O0

81 h ROV SHUIT'S JETTY oLTT 170 ol¥ 9L1 SON £t gL6T/0T/%-8/¢€

81 Koud £2°21°C .0'TY ofZT  ,T°LO oi¥ S A13zu0p Y TS61/L-€/6

81 HOWY 9H TZC (1°TH 02T 4T L0 LY L L1asuoy S'e ZSET/ST-T1/6

81 HOWA £T°TT'C  \07T% 5221 16790 L% € 41asuop 7 T96T/€/6-62/8

81 HOWd § ,0°T% QBT 6790 4% Lg §31990Y 11 YY61/EC-81/T 997

81 9104 T Q0% o221 ,0°L0 1% 9 pooTqoniy, 1 <92

81 b HOV BETIT Y .WTLE oTZT L1760 LY gLl SON ST 8L6T/¥E-6/C

81 Rowd § LETLE oTTT W60 LY qo€ g313q04 S SHeT/HI-6/T 9T

81 Hou S JTT6E GZET 41760 i 80€ $31990Y < EH6T/VT-6/T €92

81 L HOV 6IT*TIZ S ,%'6€ o221 L4760 ol¥ L1 SON 9T 8L6T/TT/y-L2/E 29T

81 HOWY S Ty LZTT L9701 L% 81 4qsouxp < L761/02-S1/¢

81 Howy S TP GZET 50T oL¥ 9¢ 531340y S 61/6T-%T/1 192

81 L WOV TYZT'S (BTEY oTTT G NTIT LY L1t SON 9t BL6T/TT/H=L2/t 092

81 Wod ‘@104 £2°61°9°C 97T o22T L LTTT iy Bl1 4qso1p T Ly6T/6T-81/¢

21 oWy § el oTTT 97T ol¥ A+ 4gso1g S Ly6T/0Z-ST/€ 652

81 oWy BIY6°C 12'1% oZCT  (S'TI Hi¥ L A1asuon i 2561 /62-12/%

81 HOW S W IR LZET G WTT LY SE 83120y ki SH6T/%1-01/2 86z

81 h WV 6T°C LTO% GZZT LTI GLI¥ TA soN 8 BLET/Y/Y-LT/E

81 HOW 81°6°C 6°0% 4221 T 1T olY 9 £1asu0p S'h 7e61/92-12/% A4

81 oW S IB'BE LTTT  ,9°11 oi¥ 91 Agsoxp g Lv6t/oe-S1/€ 952

81 1 HOY 297225 L0°SE LTTT WL GI¥ 691 SON St 8L6T/9T-6/E

4 HOa *HonRg 06°62°8  (6°WE STTZT 1 TET LY 12 SEITTO) 0S6T/8-9/11 e

81 RO § W6TWE GZTT G ETET LY ot §119q0Y A SY61/91/2-0¢/1

81 i § 107SE 2T  (€'ET ol¥ 0g §3290Y o1 hET//E~ET/E

81 H € J0°SE oZ2T  4EET LY 1] $379q0Y 4 6T /71-01/2 14

8T b WOV LEI*22°S  LETLE QTTT L T'ET L% 141 SON &1 BLET/YT-6/E
6171 WOd “HOH 0E*S"L°E 1971 oZ2L 4 T'ET L% 129 SeTIT0D "1 GS6T/€-1/2

81 i S L LTLE o221 (67T i 1€ s319q0Y ¥ TReT/YI-0T/T  $5T

81 HOWL S 1E°8F LTI (STEL ol¥ ST £qs01) 9 £%61/8T-TT/E £5e

871 How BT L7TF gTTT (€€l oLIF 8 £1asu0p 7 TSET/LT-2T/S

21 i S 197Th TTT (WEL iy He §32990Y c°g 7961 /92-81/% ATA
61°L WO ‘WO DE°S'L JL'BE oTET  (8'¥L L% zs SELT10D 11 SS6T/1/T-TE/1T 162
61°L WO “ROT ‘W04 DESS-E B'6E 22T  ,8°HT ,LI¥ iy S®ETIO0D 11 $S61/02-61/L QST
EEEGCRIEECEETGEL:E JUSW2ANSBIY nmal (Mo) AZOu "ON BB (Lsd) *ON
BIB(Q 194310 J0 pouaIsy qadeg apn3tiucg 2Ipn31IET ‘e1g 1031287353AUT Jo sdeq -~ sa3e( 9318

(penutiuod) ¢°'g XTANIAAV




a1 HOWH § G179 GTET  ¥UTL ol GH s3a9q0y Y SH61/9-¢/T 082

81 HOW § 0768 oZZT  ,9°0T ,i¥ 9% s3a2q0y S SY6L/L-T/T 64T

81 Rowd € 107ES oZTT  ,9°0T LY i 811990y 5 SH61/%7/2-0E/1

81 Howd & aTES GTTT (9701 L% Ly 53180y L wHET/v/E-6T/C 8L

81 ROogd S JLTES oTTT 18760 oiY BLY §319q0y4 Y SH6T/TIT-L/T Liz

21 nowd § 698 G221 ,$°80 oL% 14 £qs01) g L61/0T-S1/€  91%

81 Ko S 868 GTET L8780 LY 8y $31290Y y S61/9-2/2 $iz

81 HOd“9104 L'S*Z 6798 ,TTT (€780 L%  ®0Z £qs0ap $'1 LY6T/LT-ST/E

81 HO¥Y € 40°S5 22T 5780 of% 6% 5313q0% S SHET/0T-2/2 wlZ

81 a10d T 198 gZZT  ,5°80 L% L pooTganiy € €Lz

81 i RO¥ 92°2Z°¢ | L°TS oZTT 6760 It 6L1 SON €€ BL6T/0T/%-8/€

81 Koy 8T°6°T 9716 SZT1  ,0°0T GLi¥ [ 41x9u0p g 2561/1£-92/5

81 HOWA BT6°C ,1°T5 oZZT  ,0°0T ol¥ 1 £1aau0p 9 2S6T/16-62/5

81 wowd S (B'IS o271 (660 Gi¥ 0s £313q0Y4 ¥ SY61/€/2-0€/1

81 HOd ‘@104 m-mnm NBTIS GTTT L6760 GiF €T pupisag 1 §T6T/S5C-€2/6  TlT

0£ 5T 02

0z W ‘ST'OTS'S €905 o221 ,L°0T off  £OZ-HOH SETTTOD §°0 ZLET/TT/01

T WOJdH SZ°BT°6°E'0 €°05 4221  (L°OT ol%  EOL-HOH SPTTI0D T TL6T/ET-2T/0T ~

0z T+ €05 5221 ,L°0T of%  €0L~NOH SETTTOD [A TLET/ET-1T/0T =

0 WOdH SZ'8T°6°€'0 9708 o221  ,8°01 oL% TOL-HOH SBTIT10D 1 7L6T/9-6/01

0z T+ %706 5221 8°0T o4%  T0L-HOH SBTTT0D [4 TLET/9-9/0T 142

: €

81 WOZ'2T0d  “EZ-TT°6‘T ,976% oZTT  ,9°TT oL  ®61 Agqsoxp 1 {v61/0T-61/€  oOL2

81 Howd S L78% GTTL 0711 LY 61 4qsoxp S LY61/02-S1/8 692

81 b WOV 0L°12'Y 97 LY oTCT 10T L% 8L1 50N 91 8L6T/TL/%-LT/e  89%

81 Houy § 407L% oZZ1 1760 LY 8¢ §318q0y Sy SY61/%/2-0¢e/1

81 ROWd S aDTLY GTTT 48760 GL¥ 8¢ §319q0Y s'g heT/u/e-v2/T £92
JDINOG  SIFJIARIRI JUSHIANS B (m) A_zov AZOv *ON 21B(Q (IL8d) *ON
L:23:01| 13430 Jo pouyasy yjdag apny1duog IPNJTIeT ‘838 I03e8T359AUT Jo sdeqrv gajeqg 9318

*(penutjuod) ¢'q  XIaNaddv

HOIOLO0I00101010101CL0101010101C1010L0101010101CICI0L010101010101010101010) 0010101,



CO0O0OCOO0O0O0O00O0O0OOO0OO0OOO0O0O0O0OOOO0DOOOOOO00O0

81 I Wov SH°ZT'G ,T°0G oZET  48°ET 4L% " 081 SON ST gL6T/E1/%-82/€  68¢
81 Houy b 49708 2T 4E°WT ol¥ 6€ 53190y 1 SH61/52~Y¢/T
81 Howd i 19708 GTTT L ETVT ol¥ 6 53319904 o1 vy61f9/e-%2/T 88T herd
81 ‘ HoWd S .T'15 o814 ¥%°8T Hi¥ oY $310q04 B SYET/ST-T1/2 18T
81 b oy TTS LTS GZET G178 ,l¥ 181 SON 61 8L6T/CT/y-82/C 982
81 HOWL S 4S'ES GETTT W 6°WT oy 1Y §3130% Sy SH6T/6-%/T  §8T
a1 HOWL € 40°8S JZTT LE'ET LY Zy s332q0% sty SY6T/0T-9/T %82
8T CHE 098 GTTT L TTET of¥ £y $31290Y gy SHET/6-%/T €8T
o1-L
81 WOd 2104 '9-gfTf L ,T7T0 K21 T Gl¥ [44 puyrseg STEI/ET-TT/6 T8
81 RO T T'8BG oTTL ,T7CT oLY Yy GEECL v SHET/1T-4/T 182
30aN05 | SAo]oWEATg  JUSWOANSEOR (@) (M) (g} “ON EEE (Tsd) “oN
eleq 19420 Jo poyleR yadag apniatducy IpPNITILT *®35 ao3e31389AUT Jo sfeqrv sajeq 917§

-{penuIjuo?) ¢'d XIANEIV




000000000 OCOOLCOOLOOOOOOOOOCOOCCOOOOOOOOOOLOOL

APPENDIX C
DATA SOURCES OF CURRENT OBSERVATIONS

IN PUGET SOUND, WASHINGTON

Listed are publications in which original data, or summaries
of original data, are presented. Publications which interpret
original data (i.e., journal articles, books) are not included.
Numbers at left correspond to those given under Data Socurce

in Appendices B.l -~ B.5.
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10.

11.

12.

APPENDIX C. DATA SOURCES OF CURRENT OBSERVATIONS IN PUGET SOUND, WASHINGTON.

Amberg, H.R., and T,R. Aspitarte. 1969. A positive water quality management
program for the Port Townsend division of Crown Zellerbach Corporation,
Central Research Division, Camas, Washington.

Cannon, G.A. Data on file at Pacific Marine Environmental Laboratory RF 28,
3711-15th Ave. N.E., Seattle, Washington 98105.

Cannon, G.A. 1973, Observations of currents in Puget Sound, 1970. NOAA
Technical Report ERL 260-POL 17. 77 pp.

Cannon, G.A., and N.P, Laird. 1972. Observations of currents and water
properties in Puget Sound, 1972. NOAA Technical Report ERL 247-POL 13,
42 pp.

Cannon, G.A., and N.P, Laird. 1976. General circulation pattern (Subtask 1la).

In: Physical oceanography in Puget Sound Main Basin project report:
Fiscal year 1976 and 1976T (R.L. Charnell, ed.). NOAA Technical
Memorandum ERL MESA-18. pp. 8-38.

Cannon, G.A,, N.P. Laird, and T.L. Keefer. 1979. Puget Sound circulation:

final report for Fy77-78. WNOAA Technical Memorandum ERL MESA-40. 55 pp.

Collias, E.E. 1971. Current measurements in Puget Sound and adjacent waters
July 1948-November 1955. TUniversity of Washington Department of
Oceanography Technical Report No. 271, reference M71-64.

Collias, E.E., C.A. Barmes, and J.H. Lincoln. 1973. Skagit Bay study
dynamical oceanography final report. University of Washington
Department of Oceanography. 197 pp.

Creeden, J.J. 1968. Preliminary analysis currents of Hood Canal obtained
from Hood Canal floating bridge. University of Washington Department
of Oceanography. 64 pp.

Hammond, R.E., and A.D. Rosebrook. 1970, The physical cceanography of

northern Skagit Bay. University of Washington Department of Oceanography.

129 pp. plus Appendices.

Hinchey, L.H., C.C. Ebbesmeyer, J.M. Helseth, and J.M. Cox. 1980. Dynamics
of Elliott Bay and approaches, Washington. Report for URS Corporation,
Seattle, Washington. 58 pp.

Holbrook, J.R,, R.,D, Muench, D.G. Kachel, and C., Wright. 1980. Circulation

in the Strait of Juan de Fuca: Recent oceanographic observations in
the eastern basin. NOAA Technical Report ERL 412-PMEL 33. 42 pp.
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13.

14.

15.

16.

17.

18.

19

20.

21.

22,

APPENDIX C (continued).

Kinney, P.J., P.D. Carpenter, and K. Aagaard. 1975. Bottom currents in
Admiralty Inlet off Bush Point. Report for Russell Associates, San
Francisco, California and Oceanographic Commission of Washington,
Seattle, Washington.

Laird, N.P., and G.A. Galt. 1975. Observations of currents and water
properties in Puget Sound, 1973. NOAA Technical Report ERL 327-
PMEL 23. 141 pp.

Larsen, L.H. Data on file with the University of Washington Department of
Oceanography, Seattle, Washington 98195.

Larsen, L.H., N. Shi, and J.G. Dworski. 1977. Current meter cbservations
in Colvos Passage: Puget Sound, March 1977. University of Washington
Department of Oceamography Special Report No. 82. Reference M77-119.

Littekin, A.H., Jr. 1971. Some aspects of the circulation in Deception Pass
and Saratoga Passage. M.S. nonthesis report. University of Washington
Department of Oceanography. 54 pp.

National Ocgan Survey. Data on file with the Chief of Circulatory Surveys,
6001 Executive Blvd., Rockville, Maryland 20852. Attmn. O0A/C-211.

Paquette, R.G., and C.A, Barnes. 1955. Oceanographic Survey of Carr Inlet.
Part XVI, current measurements. Special report Wo. 18, University of
Washington, Reference 55-9.

Stermberg, R,W., and E.E, Collias. 1973, Deposition of dredge spoils in
Dana Passage, Washington. Final report to the Washington State
Department of Fisheries. University of Washington Department of
Oceanography. 11 pp + Appendices.

Young, S.R. 1976. A receiving water survey of Port Townsend Bay - June 1976.
Crown Zellerbach Environmental Services Research Memorandum No. 239-9,
20 pp.

URS Research Company. 1975. Final Report, Environmental Assessment: Ammuni-

tion pier and outfall, Indian Island, Washington. URS Report No. 0912
for Moffat, Nichol, and Bonney, Inc., Portland, Oregom.
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TEAR OUT AND SEND

CURRENT OBSERVATIONS IN PUGET SOUND, WASHINGTON

Name of Principal Investigator:

Address:

Phone Number:

Affiliation:

Mooring Name:

Dates of Obsexvation:
Length of Observation:
Latitude:

Longitude:

Depth of Observatioms:
Bottom Depth:

Method of Measurement: (include type and model of equipment)

Other Parameters Measured: (examples - temperature, conductivity, pressure)
Publications Listing or Describing the Data:

Data Available?

Form of Data Storage:

Remarks:

Please return to: Ronald P. Kopenski
NOAA-OMPA
7600 Sand Point Way N.E.
Seattle, WA 98115
(206) 442-5590 FTS 399-5590






