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ABSTRACT

Two barrier beach sites in the Magdalen Islands, Quebec, were occupied
for a 28-day period in July-August 1974 and a 19-day period in November 1974
to monitor a time-series of beach and nearshore processes and to map the
morphology of the beach and nearshore zones. This report presents the
original and reduced data on environmental parameters, computed values of
wave power, computed rates of longshore sediment transport, beach profiles
and morphology maps, nearshore profiles and topography maps, and sediment
size analyses.

SOMMAIRE

Deux cordons littoraux des TIes de la Madeleine, au Quebec, ont ete
occupes pendant une periode de 28 jours, en juillet et aout 1974, et une
periode de 19 jours, en novembre 1974, en vue d'observer une serie
chronologique de phenom~nes propres ~ la plage et ~ 1 'arriere-plage et
d'etablir la carte morphologique de ces zones. On trouvera dans le present
rapport les donnees initiales et simplifiees concernant les param~tres

du mil ieu, la valeur calculee de la force des vagues, les vitesses calculees
de transport des sediments littoraux, les profils et les cartes morphologiques
de la plage, les profils et les cartes topographiques de 1'arri~re-plage,
ainsi que des etudes de la taille des particules de sediments.
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OBJECTIVES:

Data were collected simultaneously at two sites on the barrier beaches
of the Magdalen Islands in the Gulf of St. Lawrence (Fig. 1.1, Photo 1.1,
1.2) to obtain a time-series of process variables and to monitor geo
morphological changes between July 30 to August 27 and November 12 to 30,
1974. The objectives were to (1) investigate the relationships between
littoral processes, sediment dynamics, and morphological variations,
(2) compare west- and east-facing barrier beach environments, and (3) determine
seasonal variations of process and morphology. A descriptfon of the data
collection and reduction techniques is presented in each section.

These data were collected during GSC Project 740009 which was designed
to provide detailed information subsequent to reconnaissance work in the
southern Gulf (Owens and Harper, 1972; Owens, 1974a, b, 1975a, b, c, d).

ACKNOWLEDGEMENTS:

Considerable assistance in data reduction was provided by Gordon Joice,
Andy Sherin and Roy Sparkes of the Atlantic Geoscience Centre. Size analysis
of the sediment samples was carried out by Hugh Munroe, Department of Geology,
Dalhousie University.
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a. Magdalen Islands (National Air Photo Library, ERTS image, E-1395
14244-7, 22-8-73; 1: 1,000,000).

b. Study Area (National Air Photo Library, A13477-52, 1952; 1:60,000).
Limits of the study sites indicated by the arrows.

c. West Coast Site (National Air Photo Library, A21672-108, 14-6-70;
1:9,500) .

d. East Coast Site (National Air Photo Library, A21672-152, 14-6-70;
1:9,500) .

Figure 1.1 Location of study sites.
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Photo 1.1 West study site, view to the south at low tide on
August 14, 1974. The limits of the study site are
defined by the locations of the WI and WI I profiles.
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Photo 1.2 East study site, view to the south at low tide on
November 11, 1974.
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ENVIRONMENTAL PARAMETERS
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At each site environmental parameters were monitored as a time-series
every three hours during both summer and winter phases of the project. The
per cent time of data recovery for each parameter is presented in Table 2.1.
Where gaps in the data record are significant they are discussed below. The
data are presented at the end of this section. Further details on the IJnits
of measurement are presented on pages 20 and 22 and a summary of the data is
given in Table 2.2 (page 15).

Data Collection:

Monitoring at the west beach site continued from 0000 AST on July 30 to
1300 AST on August 24, 1974 and from 1200 AST on November 12 to 0900 AST on
November 30, 1974. At the east beach site data were collected from 0430 AST on
July 30 to 1330 AST on August 27, 1974 and from 1030 AST on November 12 to
1030 AST on November 30, 1974.

(a) Barometric Pressure: A chart-recording barometer was installed at an
elevation of approximately 5 m above sea level. Time checks were made every
six hours to ensure accurate time recording. During both phases barometric
pressure recorded on this instrument was consistently 10 mb above that
reported at the Grindstone meteorological station.

(b) Meteorological Parameters: An MRI Mechanical Weather Station (Model
107l) was installed at each beach site (Fig. 1.1c, 1.1d) on the crest of the
foredune ridge approximately 2 m above the dune surface. Air temperature, wind
run and wind direction were recorded on pressure sensitive paper at a chart
speed of 10 mm/hr. To ensure accurate recording of data, time checks were made
every three hours when weather conditions permitted. Air temperature was
recorded to the nearest 0.5°C, wind run was in miles/hour and converted to
km/hour, and wind direction was read to the nearest 5°. Rainfa;'l was measured
with a graduated plastic rain collector installed adjacent to eilch weather
station. Sky condition values were related to the per cent cloud cover using
the scale:

0 0% cloud cover

1 20% cloud cover

2 40% cloud cover

3 60% cloud cover

4 80% cloud cover

5 100% cloud cover

6 Fog

(c) Tide Data: Two water level transducers were installed, at Pointe au
Loup, 5 km northeast of the west beach site, and at Dune du Sud 5 km southwest
of the east beach site (Fiq. l.lb). These locations (both wharves) were the
nearest suitable sites for this equipment. A major problem res~lted from waves
breaking over the wharves and water entering the chart-recorder housings. This
led to the paper jamming and a subsequent loss of record. A second problem, at
Dune du Sud during the winter phase, resulted from the burial of the transducer
and subsequent loss of the chart house and recorder (the recorder was later
retrieved by a fisherman). No usable data were collected from this gauge
during the winter operations. On the basis of experience in the summer, when
the Pointe au Loup gauge provided only a 50% time coverage due to water-logging
of the chart recorder, a third gauge was installed at Fatima wharf, located
13 km southwest of the west beach site. This is a more sheltered location than
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JULY/AUGUST NOVEMBER

West East West East
Baromet ric
Pressure 100% 100% 100% 100%

Air Temp. 100 100 95 94

Sky Condition 100 100 100 100

Wind Velocity 100 100 81 69
Wind Direction 100 100 95 94

Water Level 55 75 100 a
Groundwater
Level 1 - - 100 100

Groundwater
Level 2 - - 100 99

Groundwater
Level 3 - - 80 58

Ra infa 11 100 100 100 100

Offshore Wave
Period 100 78 0 90

Offshore Wave
Height 100 78 a 90

Nearshore Wave
Per iod Rq 93 100 100

Nearshore ~/ave

Height Btl 9~ - -
Breaker Ht. 100 100 100 100

Breaker Type 100 100 100 100

Breaker Dist. 100 100 100 100

Breaker Angle 95 100 100 100

Offshore Current
Vel. and Dir. 1 41 - 100 -
Offshore Cu rrent
Vel. and Di r. 2 100 a 23 -
Nearshore Current
Ve 1. and Di r. 3 65 - a 0

Longshore Current
Velocity 97 100 65 79

Longshore Current
Di rection 97 100 75 96

Table 2.1 Data recovery. The data collected during each phase
of the study are given as a precent time of the total
possible observations.



JULY/AUGUST NOVEMBER

West (51) East (52) \.Jest (w1) East (W1)

Min. Mean Max. Min. Mean Max. Min. Mean Max. Min. Mean Max.

Barometric Pressure (mb) 1003 1014.0 1022 1003 1014.3 1024 982 1011.3 1026 983 1011.3 1027
Air Temperature (oC) 10.5 17.7 24.5 10.5 17.7 25.0 -2.0 +1.4 10.0 -4.5 +1.4 7.0
Wind Velocity (km/hr) 0 19.0 58 1.0 20.8 76 6 35.7 79 7 32.9 77
Wind Direction (0) 0 202.9 360 0 218.6 360 0 202.2 360 0 186.4 360
Water Level (em) 102 122.3 168 53 96.4 139 44 94.3 147 - - -
Groundwater Level 1 (em) - - - - - - 584 622.1 673 248 287.9 360
Groundwater Level 2 (em) - - - - - - 579 618.1 667 225 281 .3 322
Groundwater Level 3 (em) - - - - - - 542 609.2 695 183 249.2 370
Rainfall (mm) 0 O. 1 2.0 0 0.1 2.0 0 0.4 9.0 0 0.3 4.0
Offshore Wave Period (sec) 1.5 4. 1 8.0 1.5 4.6 7.5 - - - 1.0 6.6 10.0
Offshore Wave Height (em) 10 55.5 220 10 46.2 180 - - - ?O 108.7 350
Nearshore Wave Period (sec) 1.5 4.2 8.0 1.5 4.4 7.5 2.8 5. 1 12. 1 2.0 5.2 9.7
Nearshore Wave Height (em) 10 61.1 220 10 39.4 180 - - - - - -
Breaker Height (em) 0 58.5 200 0 36.8 200 20 106 400 10 77.8 400
Breaker Distance (m) 0 92.4 330 0 28.6 220 0 191.9 800 10 125. 1 700
Breaker Angle (0) 0 101.9 180 0 82.2 180 0 87.7 180 0 61.5 180

Offshore Cur. Vel. 2 (em/sec) 1 5·7 51 - - - 1 20.1 75 - - -
Offshore Cur. Dir. 2 (0) 0 114.9 360 - - - 20 112.7 235 - - -
Nearshore Cur. Vel. 3 (em/sec) 1 10.4 80 - - - - - - - - -
Nearshore Cu. Di r. 3 (0) 0 96.7 360 - - - - - - - - -
Longshore Cur. Vel. 4 (em/sec) 0 24.3 90 0 19.6 112 10 54.5 125 1 31.0 123
Longshore Cur. Di r. 4 (0) 180 272.9 360 180 302.4 360 180 266.7 360 180 262.5 360

Table 2.2 Summary of environmental variables
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the Pointe au Loup wharf and the gauge installed here provided a 100% coverage
during the winter phase.

(d) Wave Data: Four continuous wire-wound resistance-type wave staffs,
6.1 m in length, were installed on two sets of towers which were designed so
that the staffs could be installed vertically in 6 m and 3 m water depths,
relative to mean tide level. The towers were erected on the beaches (Photo
2.1) and towed to their respective sites (Fig. 1.1,2.1) using buoys as
flotation devices. At each beach underwater cables connected the resistance
staffs to a Gould Brush 222 two-channel strip chart recorder. During the
summer phase all four systems worked well, with only minor interruptions (Table
2.1) due to mechanical problems and, in one case, due to a cable break which
was quickly repaired. Upon returning to the sites in October only the #4 tower
and staff remained intact and operational. To record wave data on the west
side during the winter phase a Hydro Products In-situ Wave and Tide Recorder
(model 521) was installed at the site of the former #1 tower. This pressure
sensor could not be recovered at the termination of the project due to adverse
wave cond it ions.

The two Gould Brush recorders were operated at a chart speed of 1 mm/sec.
For each three hour station the wave period was obtained by counting the
number of zero crossings over a 100-second period. This was done three times
and the values averaged. Significant wave height was taken as the highest one
third of all waves over a 100-second interval. Again, this was repeated to
give three values which were then averaged.

(e) Nearshore currents: In the summer phase Aanderaa remote recording
current meters (Model 4) were installed on the #1 and #3 towers (Fig. 2.1a).
Data were recovered only from the former meter. Two Bendix Q-9 Savonius Rotor
meters were installed in the trough and on the middle bar at the west beach
site (Figs. 2.1a). These were connected to shore by underwater cables and
provided both direct readout and analog records, the latter on Rustrak recorders.
Examples of the Rustrak output are given in Figure 2.2. The meters were
installed so that the rotors recorded a current 30 cm from the bottom. Both
meters functioned well although the outer meter was subject to periodic burial
as sand waves migrated over the equipment. Both meters were recovered before
monitoring terminated as the rotors were excessively fouled and the meter bases
had been tilted due to scour.

For winter operations Aanderaa meters were installed at the former #1 tower
site and at the #3 tower site. The latter was not retrieved because of adverse
wave conditions which prevented boat operations. One Braincon 381 current meter
was set up at the #2 tower and a second in the nearshore trough landward of the
#3 tower (Fig. 2.1b) on the east beach. Neither were recovered, in the latter
case because it was buried by sand and could not be removed from its mounting.
Data recovered from the Aanderaa meters at the #1 tower site on the west beach
are given in Figures 2.4 and 2.5. (pages 61 and 99).

(f) Longshore Currents: Current velocities were measured using balloons
filled with water. Movement of the balloon was timed with a stopwatch and the
distance travelled measured by tape. Three velocities were averaged to obtain
the recorded value. During storms great difficulty was experienced with this
technique, particularly at night, and frequently no data were obtained.

(g) Breaker Variables: Breaker height was estimated from the beach. To
provide a basis for estimation three posts, graduated every 10 cm, were placed
in the breaker zone. However during storms when waves broke offshore the
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Photo 2. I Each of the four wave towers was assembled on the
beach before being towed into position in the nearshore
zone. This photograph shows the #4 tower which was
instal led in 6m of water at the east study site. The
tower has three legs as a base and the assembled unit is
held firm by ninewire stays. In this photograph the
flotation buoys have been attached to the tower prior
to "launching".
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accuracy of the estimates was reduced. Breaker distance was estimated to the
nearest 10 m using the posts and wave towers as fixed reference points.
Breaker angle was measured with a compass, and breaker type was recorded using
the following scale (derived from Galvin, 1968):

1 = spill ing breaker

2 = spill ing-plunging

3 = plunging

4 = surging

5 = no breakers

Breaker period was measured during the winter phase by counting the time for
eleven crests to pass a fixed point, such as a breaker post, and dividing the
time by ten. This was repeated three times and the values averaged.

(h) Groundwater Elevations: During the winter phase, to monitor changes in
groundwater elevation on the beach above mean high water level, three 3m
plastic pipes, 5cm in diameter were buried to a depth of 2.0m. A small mesh
screen, attached to the base of the pipe, prevented the entry of sand. An
aluminum rod was attached to six corks which floated on the water surface in
the pipe and the pipe tops were sealed leaving sufficient room for movement of
the rod. The tops of the pipes were levelled into the beach survey network and
measurement of the groundwater elevation was made from the top of the pipe to
a mark on the aluminum rod.

Data Reduction:

A plot of the observed data and a cumulative plot of the first 15 Fourier
harmonics was produced for each environmental parameter monitored at both study
sites for both phases. This harmonic trend analysis using a single Fourier
series was adopted from Fox and Davis (1971) and was applied in order to
emphasize major trends by smoothing out minor fluctuations in the data. One
example of the output from the Fourier analysis is given in Figure 2.3 and
plots of the cumulative first 15 Fourier harmonics of selected data are given
in Figures 2.6 to 2.14 following the data output.

Data Format:

The data are presented as (1) a series of tables of the computer print-out
of the measured values; (2) a plot of the values; and (3) selected plots of
data and cumulative Fourier curves. The plots of values are presented using
the same units of measurement and in the same order as the sequence of columns
in the computer print-out. The format for the computer print-out tables is:

S Station, west(l) or east(2)

D Day

T Time (Atlantic Standard Time). Data collected during the
winter phase are designated by the number I as the fourth
digit in the time column (e.g. 2101)

BP

T

S~

WIND SPD

Barometric Pressure, in mill ibars

Air Temperature, in degrees Centigrade

Sky Condition, denoted by a code explained on page 13

Wind Speed, in kmlhr
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Wind Direction, with reference to true north

Water Level, in cm, from tide gauge records

Groundwater Elevation, in cm, at the #1 station (with
reference to the study site datum plane)

Groundwater Elevation at the #2 station

Groundwater Elevation at the #3 station

Rainfall, in mm

Offshore Wave Period (seconds) and Significant Wave
Height (cm) recorded at the #1 and #4 towers

Nearshore Wave Period (seconds) and Significant Height
(em) recorded at the #2 and #3 towers during the summer
phase. In the winter phase Nearshore Wave Period was
measured by timing the passage of eleven crests past a
a fixed point

Breaker Height, in em

Breaker Type, noted using the code explained on page 20

Breaker Distance, in meters, from the swash line

Breaker Angle, measured with reference to the beach facing
seaward (0 0 is to the left and 180 0 is to the right).
Therefore, on the west beach a value of 150 0 refers to
breakers approaching at an angle of 30 0 from the west
southwest. On the east site this value would refer to
breakers out of the northeast at an angle of 30 0

Offshore Current Velocity (em/sec) and Direction (degrees
true north) at the middle current meter (Outer Bendix) on
the west site

Nearshore Current Velocity (em/sec) and Direction (degrees
true north) at the inner west site current meter (Inner
Bendix)

Longshore Current Velocity (em/sec) and Direction (0 0 = no
current, 180 0 = to the south, and 360 0 = to the north)

The data plots (pages 45 to 120) are presented in the same units as the

computer outputs of the data described above. The units on the horizontal (time)

axis are number of days from the commencement of monitoring.

An index of the location of data and Fourier plots of the environmental

variables is given in Table 2.3 (page 131).
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SUMMER DATA
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1 30 900 101~ 18.S 1 22 1.,,5 122 0 1.S 10 I.!;) 10 0 ~ 0 loa 1 4~ 3 30 10 360
1 30 1200 1020 19.0 4 le 1"'0 108 0 2.5 20 2.5 20 0 5 0 110 1 3Su 5 30 4 360
1 30 15 00 1020 19.5 3 1~ 175 102 0 3.0 20 3.0 20 0 ~ 0 100 2 160 4 150 1 360
1 30 1800 lU20 16.5 5 19 Ib5 III 0 2.5 20 2.5 20 0 ~ 0 155 1 1&0 1 230 9 180
1 30 2100 101~ 1e:.0 4 19 175 130 0 4.0 10 4.0 20 0 5 0 0 1 171.1 1 200 5 180
1 31 0 1017 16.0 4 1~ 200 149 0 4.0 10 4.0 10 0 5 0 0 1 4S 1 40 15 360
1 31 300 101 b 15.0 1 10 ~2!) lS!:l 0 2.0 10 2.0 10 0 5 0 155 1 3u 1 30 2 360
1 31 600 1015 15.5 2 10 190 142 0 3.0 10 2.0 10 0 5 0 150 1 350 1 50 3 360
1 31 900 1015 1~.5 2 ~5 175 126 0 3.0 10 3.0 10 0 5 0 160 1 150 1 160 4 360
1 31 1200 1014 17.0 5 22 180 112 0 3.0 10 3.0 10 0 S 0 170 1 40 1 140 3 360
1 31 1500 101" 17.0 5 21 1()~ 10~ 1 3.0 10 3.0 10 0 5 0 170 1 60 1 &0 3 360
1 31 1800 1012 17.lI '+ 15 19!) llEl 1 2.0 20 2.0 20 0 4 0 140 1 120 1 200 10 360
1 31 2100 1011 1!::l.O '+ 13 240 136 0 2.5 20 2.5 20 0 ~ 0 150 1 45 1 20 6 360
1 1 0 1010 17.0 1 17 240 168 0 2.0 20 2.0 20 0 ~ 0 155 1 30 1 30 20 360
1 1 300 1010 17.u 2 19 250 0 2.!:i .30 2.5 30 20 ~ 10 .lOa 4 3u 16 30 21 360
1 1 600 100" 1e.O 2 19 27!:l 0 3.5 50 3.5 50 ~o ~ 50 155 13 30 15 40 25 360 N

.;::-

1 1 ';00 100'1 19.(1 . .3 19 ~811 0 3.5 50 3.5 60 60 2 50 150 5 30 11 &0 21 360
1 1 lC:!OO loud 21.0 2 IS 21u 0 4.0 60 4.0 50 60 2 60 160 '21 20 15 40 47 360
1 1 l!ioo 100H 22.0 U 16 285 0 4.0 60 4.0 60 60 1 BO 1M 16 30 16 30 25 360
1 1 1800 100~ 22.0 0 13 265 0 3.5 So 3.5 50 30 1 20 160 10 lOll 10 80 21 360
1 1 2100 100" 19.5 1 15 270 0 3.~ 40 3.5 50 60 1 10 loa 6 12u 11 45 27 360
1 2 0 100-; 11;.5 1 20 30U 0 3~0 50 3.0 50 60 2 ~o l~J a 30 13 20 34 3!)O
1 2 300 10u<,l 17.U 0 H 3011 0 3.0 40 3.0 40 .. 0 C 40 160 5 3En) 6 60 23 360
1 2 flOO 1010 11.0 0 .31 320 0 4.0 70 4.0 70 70 2 ~O 100 14 30 26 80 62 )0;0
1 2 900 1011 1l:!.0 0 41 31~ 0 5.0 130 6.0 IbO 160 3 200 160 2S 20 60 20 70 360
1 2 1200 1013 l~.S 1 3lJ n~ 0 b.O 140 6.0 110 170 1 20u 140 34 10 60 IS S6 3&0
1 2 1500 1014 19.0 0 35 330 a 6.0 110 5.0 110 90 1 200 170 29 45 80 60 17 360
1 2 It! 00 1014 20.() 0 23 320 0 5.0 90 5.0 110 80 1 200 17!:i 21 120 15 100 8 360
1 2 2100 1015 lY.O 0 15 J~O 0 5.0 80 5.0 Cio bO 1 ltiO 5 15 Yo 15 70 1+ 180
1 3 0 101b 1/.0 0 3' 25:: 0 5.5 80 5.5 eo 60 1 It)\l 5 13 90 21 190 48 180
1 3 300 1015 17.0 1 6 ~60 0 5.0 bO 5.0 70 60 1 170 181,) 10 90 25 100 38 180
1 3 tl 00 lOIS le.5 1 11 21~ 0 4.0 00 4.0 60 70 2 1~0 ltio 10 90 18 90 26 180
1 3 900 1014 H!.5 5 Hi :il!) 0 4.0 "0 4.0 50 70 1 50 0 6 90 5 40 31 180
1 3 1200 101" ~O.5 !:l 16 300 0 3.0 30 3.0 40 cO 1 40 0 5 'In 5 45 21 180
1 3 1500 1013 ~O.u ~ 17 3~(j 0 4.0 ~O 4.0 50 bO 1 20 5 6 BO 2 30 19 180
1 3 ldOO 1013 ~O.5 4 " 2"7U 0 3.5 40 3.5 40 60 J. 2U 180 5 60 5 10 3 180
1 3 2100 1013 ~o.o 5 10 (:7~ 0 4.0 40 4.0 40 40 1 10 Il:10 1 30 1 160 13 3~O



5 D i Ijl" T SKY "JIND WL G\tIl GW2 GW3 k OFF ShCHE NEARSHCRE !:HH:. AI'. EI'l CV2 CO2 CV3 C03 CV4 CO.
ASl Mtj C ~to>U IJltoc eM eM eM eM I'lM wp tll-t WP wH t-tH T DIS ANG

1 4 0 1012 19.0 ~ 3 91J 0 4.0 JIl 4.0 3u 20 1 10 lin 1 15 L) 1 45 10 360
1 4 300 lOll 19.11 !:i 1 2'+0 1 4.0 20 4.0 20 20 1 10 J.7o 1 9.1 1 45 9 360
1 4 bOO lOlt! 18. b !:i 3 12U 0 3.5 20 4.0 20 20 1 10 IbO 1 360 1 360 8 360
1 4 900 1012 ~o.u ~ Cj ISu 0 4.0 20 4.0 20 30 1 10 10 2 11) 1 200 .. 180
1 4 1200 1011 .1.9.5 5 l:! 16il 0 4.0 20 4.0 20 30 2 10 5 3 25 1 190 3 180
1 4 1500 1011 Gl.O ~ l:! 1'+5 0 3.0 20 3.0 20 20 1 10 0 2 45 1 30 2 360
1 4 lei 00 1010 20.0 5 11 210 0 3.0 10 3.0 10 10 4 10 170 1 So 1 220 10 360
1 4 ~.lOO 100~ 19.0 5 15 IdS 1 3.0 10 3.0 10 10 4 10 180 1 180 1 180 6 360
1 5 0 100tJ 20.0 5 1S 255 1 2.0 20 2.0 30 0 5 0 1bo 1 150 1 20 16 360
1 5 300 100b 21.u 5 20 270 0 2.0 30 2.0 30 30 1 10 15s 1 45 5 10 28 360
1 5 600 laO!:! 20.5 5 32 27u 1 3.0 70 3.0 70 60 1 l!JO 150 5 45 6 360 38 360
1 5 900 1004 20.5 5 31 275 0 3.0 70 3.5 7u 100 1 150 155 3 12u 10 30 66 360
1 5 1200 luu" c2.u 3 '101 do 0 3.5 100 3.5 90 120 2 170 l~S 15 40 13 2S 63 360
1 5 1500 1003 24.0 2 3d 2ljO 0 3.5 ~o 3.5 90 tiO 1 190 100 e 350 9 10 4S 360
1 5 leoo 1003 22.ij 2 Jl c~5 0 4.0 80 4 .. 0 80 ~O 1 180 160 4 S 7 10 65 360
1 5 2100 100:) 20.0 1 30 .H5 0 5.0 70 5.0 60 l'j0 J, 201l 160 5 20 10 40 26 360
1 6 0 1007 19.0 0 3~ 3!:l0 0 5.0 90 5.0 100 100 1 200 I b5 q 20 25 40 42 360
1 6 300 100H J.8.S 0 26 320 0 6.0 90 6.0 110 90 1 150 175 12 60 26 340 9 360
1 6 600 100" 18.5 0 2S 315 0 7.0 100 7.0 120 1:>0 1 250 0 16 70 31 4S IS 180 N

1 6 900 1011 18.5 P 24 3.15 0 5.0 :';0 5.0 110 100 1 250 170 20 90 15 90 1 360 \J1

1 6 1200 1011 1':1.0 0 27 31= 0 4.0 80 4.0 90 100 1 ?SO 170 7 70 2S 50 31 360
1 6 l!)oO 1011 1';.0 1 .342 3~O 0 4.0 80 4.0 80 100 1 250 155 7 30 19 4S 32 180
1 6 ItlOO lUll c!o.s 1 i:!t! 320 0 4.0 70 4.0 eo 90 1 190 ISIl 1 40 24 50 22 180
1 6 2100 1012 17 .u 1 b l=>u 0 4.5 00 '10.5 80 70 1 1~0 170 1 40 21 200 33 180
1 7 0 1013 18.u 0 2 32U 0 5.0 bO 5.0 dO 50 1 100 180 1 110 15 110 15 180
1 7 300 1013 19.0 ::I 28 3cO a 6.0 90 1.0 120 120 1 200 175 10 80 26 90 41 180
1 7 600 1014+ Id.~ 0 31 320 0 5.0 90 5.0 110 70 1 250 175 3 50 26 70 tEl 180
1 7 900 1014 19.~ 0 30 30U 0 5.0 90 5.0 110 80 1 250 170 3 80 30 70 30 360
1 1 1200 lOU 21.5 2 33 31)0 0 5.0 90 5.0 110 100 1 270 165 3 70 30 70 62 360
1 7 1500 101~ ~3.0 2 40 2M= 0 5.0 100 6.0 110 lOu 1 180 30 12 30 25 60 69 360
1 7 1800 1011 c2.o .3 38 2~0 a 6.0 110 6.0 110 130 1 260 IbO 30 0 19 30 90 360
1 7 2100 lul0 le.S 5 23 .. 0 2 6.0 100 6.0 90 60 1 150 170 5 2((0 8 'IS 42 360
1 8 a 1012 J,8.v 5 4 150 1 5.0 bO 5.0 50 40 1 100 IbS :3 1~0 3 170 40 3"0
1 8 300 1012 J.S.u 5 16 5u a 4.0 40 4.0 40 40 2 100 17:: 1 350 1 160 20 180
1 8 bOO 1013 1c.5 5 6 135 0 3.5 40 3.5 So 30 2 100 150 1 360 1 360 4 180
1 8 900 1013 16.5 5 9 120 1 3.5 40 3.5 40 40 l 100 30 , 350 1 180 20 180..
1 8 1200 1014 15.5 5 13 75 1 3.5 50 4.0 50 4el 2 200 Jo 1 190 1 200 11 180
1 8 1500 lOIS 14.5 5 16 75 0 4.0 60 4.0 60 50 1 IljO 30 8 200 2 250 30 180
1 8 Itsoo 1010 15.0 ~ 32 5!:: 1 5.0 tiO 5.0 810i 70 1 2.30 30 4 210 9 220 39 lAO
1 8 2100 1017 1'1.5 1 30 .. 0 0 5.0 80 5.0 80 60 1 2ilO 30 2 200 5 250 41 180



s 0 T Bj.l T :)KY "II\U \ilL GW1 Gw2 Gw3 I'C OFFSHCH~ "EAHSHOHE 6RE.Ai<E:H CV2 CDc CV3 CD3 CV4 CD4
A5T Mel C ~~C OIM eM eM eM t;M MM WP WI-l wP ltiH tH:l T DIS ANG

1 9 a 1017 14 .!:'J 2 30 ltV 0 5.0 70 4.0 10 50 1 200 30 1 171l 3 180 30 180
1 9 300 1017 15.5 1 3~ 25 0 4.0 bO 3.5 60 bO 1 ItJo 20 1 QO 5 200 31 180
1 9 tl 00 lu1 1 ls.~ 1 25 2S 0 5.0 ~O 5.0 120 130 1 200 0 10 330 32 160 30 180
1 9 'lIoo 1017 16.!:'J 0 c3 5 a 5.0 80 5.0 100 100 1 2bO 10 12 2':10 15 200 43 18 0
1 9 1200 1018 1/.0 0 22 0 0 5.0 80 5.0 100 90 1 250 0 11 230 13 180 45 180
1 9 15 00 101 8 16.5 2 28 15 0 5.0 80 5.0 100 120 2 250 0 6 l li O 31 200 30 18 0
1 9 auo 1019 16.5 1 29 )bO 0 5.0 ~O 5.0 liO 120 1 200 0 3 100 25 125 52 180
1 9 2100 1020 Ib.S u 27 5 0 5.0 80 5.0 100 130 1 210 5 6 130 11 110 43 180
1 10 0 1020 16.5 0 23 345 0 5.5 70 5.5 100 120 1 200 5 6 100 10 100 36 180
1 10 Joo 101 9 17 .0 u 17 32~ 0 5.0 70 5.0 80 100 1 It)O 5 1 120 7 130 34 180
1 10 600 1019 1l:!.0 0 20 345 0 4.5 00 4.5 70 90 1 200 5 1 110 7 110 37 180
1 10 "00 1020 17.0 0 24 3~~ 0 4.0 bO 4.0 10 100 1 200 5 1 140 10 140 43 180
1 10 1200 1020 17.1I 0 24- 300 0 4.0 60 4.0 70 100 1 160 10 1 12u 9 100 31 180
1 10 1~00 1020 17 .0 1 2S 300 0 4.0 bO 4.0 70 120 1 200 10 2 120 2 70 35 18 0
1 10 l euo 10~u 18·0 1 25 345 127 0 4.0 00 4.0 60 80 1 170 10 1 110 10 70 37 18 0
1 10 l100 1021 11.u 1 20 355 129 0 4.0 70 4.0 60 80 1 l~O 5 1 100 6 110 45 180
1 11 a 1021 18.0 1 13 3jo 12C! 0 4.0 60 4.0 70 100 1 100 5 1 120 2 100- 30 180
1 11 300 1021 17.0 0 13 3111 J.24 0 4.0 60 4.0 70 100 1 130 5 1 100 4 110 41 180
1 11 boa 1020 18.0 1 13 .,H !J 120 0 3.5 50 3.5 60 80 1 50 5 1 70 5 90 16 180 N

1 11 ~(I0 1020 l~.o 1 If: J05 117 0 3.5 50 3.5 60 60 1 00 18 0 1 9u 10 100 29 18 0 0'

1 11 12uo 101':1 20.0 1 19 310 117 0 3.5 bO 3.5 6i) 60 1 tjo 180 1 80 13 80 27 180
1 11 15uo 1018 20.~ 1 It! 310 121 0 4.0 70 4.0 70 100 1 YO 5 1 110 10 110 24 180
1 11 18 00 101"3 ~o.~ 1 t:! 305 128 0 4.0 60 4.0 60 100 1 30 5 1 110 8 70 20 180
1 11 2100 101!j 19.u 0 7 295 132 0 4.0 So 4.0 40 50 1 30 175 1 130 5 60 14 360
1 12 0 1017 J.';.o 0 14 JuO 133 0 3.5 40 3.5 50 40 2 10 170 1 320 5 60 21 360
1 12 300 1010 19.0 0 13 300 132 0 3.5 50 40 2 20 180 1 320 5 70 21 180
1 12 600 1016 19.0 1 11 315 127 0 3.5 50 40 2 30 170 1 bO 8 70 27 180
1 12 900 11111 20.u 1 B 315 124 0 4.0 50 40 ~ .30 165 1 20 5 60 29 180
1 12 1200 1017 20.5 1 8 330 122 0 4.0 40 30 1 30 170 1 120 1 90 31 180
1 12 1500 1017 22 .0 0 1 3iO 125 0 3.5 30 30 1 20 180 1 45 1 180 14 180
1 12 lauo 101"1 24.5 0 0 U 137 0 3.5 30 20 1 10 170 1 45 1 90 0 180
1 12 cl00 1017 19.0 0 '2 225 142 0 3.5 30 30 1 10 1t)Q 1 1+0 1 40 0 360
1 13 0 1017 18.5 u 7 19~ 141 0 4.0 20 30 1 10 1~0 1 30 1 90 0 360
1 13 3uo 1017 It:!.o u b 19t1 134 0 4.0 10 20 2 10 180 1 60 1 20 0 360
1 13 600 101b 19.5 0 9 21~ 17.6 0 3.5 10 20 4 10 10 1 30 1 20 7 360
1 13 9uo 1017 24.0 0 12 21+0 118 0 2.5 20 20 1 10 40 1 30 1 20 13 360
1 13 1200 1010 2~.5 0 14 245 112 0 3.0 JIl 20 1 20 30 1 60 1 40 32 360
1 13 1~ 00 101 6 28.0 0 1~ 200 113 0 3.0 ~o 20 1 40 litO 1 320 1 260 10 360
1 13 ItlOO 101'1- 29.0 0 Id 230 121 0 3.0 50 40 1 10 145 2 5u 1 30 20 360
1 13 2100 101!) cl.0 0 21 22ti 131 0 3.0 50 20 1 1:'1 l~O 1 350 1 10 20 36 0



S D T bt" ~IO' ~ll\u WL ullll \i I'll <:1'13 ;1 OFFSMCHE ~EARSHOt<£ er-lEAI<t::H CV2 en2 CV3 e03 CV4 C04
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1 14 0 101'+ ,o.0 1 ~1 U:i 134 0 2.5 40 10 1 10 LbO 1 20 1 20 18 360
1 14 JOO 1013 1':1.0 1 Ie f!~~ 130 0 2.0 20 10 1 10 l10 1 10 1 30 12 360
1 14 coo lu13 l1i.o 1 1~ U~ 123 0 2.5 30 10 1 10 IbS 1 10 1 20 13 360
1 14 ., 00 1011 211.U 1 I" 21~ 115 0 2.5 30 10 1 0 1.3!) 1 10 1 20 15 360
1 14 l~OO 100'1 t:!o.~ 1 1"1 ~lll 110 0 2.5 2u 10 1 10 1bO 1 311 1 20 11 360
1 14 1~oo 1UI)li 21.0 5 6 l~U 108 0 3.0 20 3.0 20 10 4 10 170 1 330 1 180 6 180
1 14 ItsllO 10u l 2u.!:i ~ ::I 17~ 11'+ 0 3.5 20 3.5 30 10 1 10 150 1 InS 1 180 3 180
1 14 lJ.OO 1011 n 20.0 S 1 J4~ 12H 0 3.5 20 3.5 20 10 1 10 150 1 90 1 180 2 180
1 15 0 1UON 1~.~ 5 22 '+0 136 1 3.0 40 3.0 50 10 1 20 It'O 1 411 1 200 13 180
1 15 ;joo 1oII 'oJ 17 .0 ~ !:)1 2u .135 0 4.0 120 4.0 130 100 1 220 0 15 14() 17 120 44 180
1 15 cOO 101 'J 15.':) It !:Ji) I!:) 12'" 0 5.5 IbO 5.S 110 200 1 240 0 25 ISo Su 120 58 180
1 15 ':100 1011 1:).0 4 !:J3 1U 123 o . 8.0 220 8.0 220 200 1 240 1~0 51 200 50 250
1 15 1~OO 1U11 .1':).0 3 ':)d lJ 114 0 7.5 210 7.S 160 200 1 240 11;0 50 121) 1 220 11 180
1 IS l:2uO 1012 1ti.u 2 ~3 ~ 111 0 7.5 200 7.5 160 200 3 300 5 51 100 180
1 15 ItlOO 1012 1~.~ .. ~1 I!) 11l+ 0 7.5 l~O 7.S 150 200 J 320 0 So 15u 8 180
1 15 ,100 1013 1".0 .. 'IoQ u 123 0 7.0 1~0 7.0 180 '-00 3 330 31 120
1 16 0 1012 13.0 ~ J9 34:1 12l:l 0 6.5 IdO 6.S 180 190 :; 330 2~ 220
1 16 Juo 1011 111.:5 ~ 30 3~u 133 1 6.0 14U 6.0 Ido 1':10 ~ 330 25 11'>0
1 16 bOO 11111 11.':5 ':) 31 Iv 129 1 6.0 140 6.0 160 100 ~ 32u 0 20 13n N

-....J

1 Ib "110 1011 .il.~ ~ jo 1;; 122 1 5.5 'ill 5.S 90 IMO i. 2-'0 0 15 Ihu 45 180
1 16 I~OO 1011 lJ.~ to 1~ ~o 113 0 5.S 100 lijO ~ 270 0 13 160 58 180
1 10 .L!:)OO lU12 14.11 4 cd ..:I~ 110 1 6.5 120 120 i!. 260 0 26 120 46 180
1 16 1tl 00 1u13 1.3.~ ~ 31 4:; 107 1 6.0 110 6.0 170 1!)0 If. 260 0 26 l~IJ 51 180
1 16 ~100 101~ 13 .~ tl j4 ..:1= 113 1 5.S 90 5.5 160 120 i!. 200 1 130
1 1"7 0 101~ J.3.':) !J 26 ~':l 111 0 5.5 til) 5.5 Qu 110 c 200 1 12:'J 60 180
1 11 joo lO1~ 14.0 ':) 21 30 123 0 5.0 70 5.0 90 100 , 180 1 90 51 180
1 17 tl uo 101~ 14.U 1 Ie i!.~ 120 0 5.0 bO 5.0 10 MO i:: ltiO 5 1 111) 34 180
1 17 ~oo 101" l!:i.O .L 12 ..:1..:10 116 0 .4.5 bO 4.!) 50 1;0 ~ Idll 5 1 12.) 18 180
1 11 .Lt! 00 101':l 11.0 1 10 :.H~ 106 0 4.5 !)o 4.5 50 40 1 100 10 2 9U 33 360
1 17 l!:)OO lUl4- l\i.u !J l:! JuO 104 0 4.0 40 4.0 40 40 1 2u 0 1 31) 7 360
1 17 ltl.OO 1013 It!.~ 1 IS 21::> 10!J 0 3.0 30 3.0 30 20 1 III 0 1 41> 10 360
1 11 c.LOO 1013 Ie.:) u 12 cUil 112 0 3.5 .30 3.5 30 cO do 10 0 1 4~ .5 360
1 18 0 lUi.:! 11.0 u 1b .L'I:2 11'J 0 5.0 20 ~.O 20 20 .1 10 1 90 10 360
1 18 JOO 1011 .Lr:,.~ 1 12 210 l?b 0 5.0 ~O s.o 20 30 1 10 1 10 19 360
1 18 coo 1Uil) 11:1.0 1 19 21!J 129 0 2.5 30 2.5 30 30 1 10 1 0 25 360
1 18 ~OO 11)1G Id.~ ~ ~c 21!J 124 U 3.0 'to 3.1I 40 20 1 10 150 1 0 30 360
1 Hi leoo 100~ ll:l.ll 5 3 .. 2l~ 118 1 3.0 ::10 3.0 50 20 1 10 IbO 1 3~v 36 360
1 18 1:200 10nl H:.~ ~ 411 22;:, 113 0 3.e 50 3.0 50 100 1 100 IbO 1 10 61 360
1 18 Itl(jO 101)1 ltl.u !J 30 2'100 114 1 3.5 bO 3.5 60 100 1 120 1bO 1 10 65 360
1 18 ~100 100 H l~ .s 1 11 i:!d!J 117 a 3.S So 3.5 50 20 1 30 150 1 300 11 360



s 0 f t1~ T ~"y ~li\Li ~~L G';t/l 6W2 I.itJ3 k OFFSHCH~ I\EA~SrtCI'<E tlkt:.AKI::H cV2 C02 CV3 C03 CV4 CD4
AST MIj C ::'PU LJJN C~l Ct-I eM eM i'o'M WI-' ,~H wP \1JH Ht; T DIS ANG

1 19 0 1111.) rl It:! • \1 ~ b I:" 1Ui 0 4.0 .30 4.0 30 20 1 2u l!)O 1 ')0· 5 360
1 19 .300 10u'1 IfJ.u :J ~ 2u 120 0 4.0 .30 4.0 30 30 1 10 I 34Ll 1 360
1 III 000 lUlu 14.:' 1 ~ ;:);:) 125 0 4.5 .30 4.5 4U 40 1 20 0 1 3311 6 180
1 19 900 101c 10.5 0 U Il 124 0 '::l.5 "'0 5.5 40 40 1 30 0 I 33'5 fl.3 360
1 19 leOO 1013 lli.!:J 0 ~ .3u 117 0 4.5 30 4.5 30 30 1 20 10 3 leO 12 18 0
1 19 1500 lu14 ~1.~ 0 .. 100 11 J 0 4.5 30 4.5 30 20 2 2u 0 3 360 5 180
1 19 IdUO 101':i Cll.v 1 2 1 '7~ 114 0 4.5 30 4.5 30 20 1 20 5 5 50 2 180
1 19 ilOO 1010 Id.:' 0 0 115 0 4.5 .30 4.5 30 20 1 10 I 130 5 180
1 20 0 1010 If.u 1 5 1'1!:l lib 0 4.5 20 4.5 20 10 G 10 0 1 ISO
1 20 300 luJo 17.(; 1 1 1~~ 117 0 4.5 20 4.5 20 10 1 10 IdQ 1 30 3 360
1 20 bOO lUll 1(;.5 1 0 0 121 0 4.5 10 4.5 10 10 1 10 ltiO 1 330 1 360
1 20 ~lJO 11l1 ri 18.:J 5 1~ PO J.22 0 4.5 10 4.5 10 10 1 10 160 1 20 14 180
1 20 levo 101'1 -'o.u 4 .3 oU 1111 0 4.0 10 4.0 10 10 4 10 10 1 140 5 180
1 20 1~00 102u eO.U It 1 ,+:) 110 0 4.0 10 4.0 10 10 4 10 5 1 00 2 180
1 20 IdOO 10'.0 le.S 1 1 110 129 0 4.0 20 4.0 20 10 4 10 :, 1 20 5 180
1 20 ~.LI,)(J luU 11. u Ll 0 0 4.0 20 4.0 20 10 4 lu It:lo 1 51) 3 180
1 21 0 lOa Ib.O Il 0 0 4.0 10 4.0 20 10 4 10 It:lo 1 1..~ 2 180
1 21 Joo Iva 14 .~ Ll 1 2l1l 0 4.0 20 4.0 20 10 4 lu ll;Q 1 ~IJ 1 180
1 21 000 lOU l:i.~ ~ 1 r.~~ 0 5.0 10 5.0 10 10 At 10 a 1 3u 3 360 N

1 21 'JOll IOU 6 i::;,:; 0 1.S 10 1.5 10 10 4 10 0 2 110 8 360 00
'::I.l.u U

1 21 l~lJO 1021 id.1; I) 13 2"0 0 2.5 20 2.5 20 20 4 10 1~1,) 3 % 1 360
1 21 l:Joo lO2u IS.!'> U 1'+ 2'+u 0 2.5 30 2. 5 30 30 1 10 13: 3 3tlu 22 360
1 21 IduO 101'J 17 .0 I) 12 22~ 0 3.0 40 3.0 40 30 1 10 140 4 11) 15 360
1 21 2100 1ul'1 '::1.::' 0 13 l'4:J 0 3.0 40 3.0 40 30 1 cO 100 ? 20 19 360
1 22 0 1uJt! -'J.o 0 U ~t.\U 0 3.5 ~o 3.5 So 40 1 Ju 155 5 3t'l\) 52 360
1 22 Joo 1() 11 l~.~ I,) 23 t:'ou 0 .5 61l 4.0 60 50 2 70 loU 11 34n 72 360
1 22 ouo lOll 18.!:l Il 19 2l:l: 0 4.5 60 4.5 60 So C 100 110 '5 20 50 360
1 22 '1UO lull) 1';.0 I) lY ;; UlJ 0 4.5 ~o 4.5 SO 40 1 10\1 170 5 30 33 360
1 22 leUO lulb cO.!:l 0 11 2U~ a s.o 60 s.o 60 60 1 1~0 165 8 nO 37 360
1 22 l~uo l\11':i 23.0 u 13 2 (j:;i 0 4.5 50 4.5 50 /:SO 1 100 Ib5 7 40 45 360
1 22 I d (lO 101'+ i ... !J 11 12 c~;) 0 4.0 50 4.0 60 60 C )00 1~5 H 30· 40 360
1 22 cloo 101" 22.0 0 2ri i! 7~ 12(3 0 4.0 7u 4.0 70 100 1 tlO 1bO 3 31J 46 360
1 23 0 1013 -'O.u 0 23 2t-5 126 a 5.0 90 4.0 80 100 1 100 160 2 20 86 360
1 23 300 1013 101.0 0 23 32~ lIt:! 0 5.0 70 4.0 80 100 ~ 100 160 1 3u 83 360
1 23 000 101<+ 1~.5 ~ 25 ~O 113 a 4.5 60 4.0 60 100 1 110 170 1 30 29 360
1 23 'JOO 1010 17.1J ~ 13 'jIJ III 0 4.0 50 4.0 SO 'JO 1 100 105 1 14lJ 17 180
1 23 l~OO lOIn .ld.lJ 1 B 7u 111 0 4.0 70 4.0 70 'J(J J. 100 JIl I 10\1 19 180
1 23 I~OO 101~ 17.0 It 14 o!;) 113 0 5.0 50 5.0 60 tiO 1 HO 25 2 16U 26 180
1 23 IdOO 101<,1 10.0 ~ 1~ l~O 117 0 4.0 00 4.5 70 tlO 1 70 30 1 ~u 23 180
1 23 2100 101'7 16.5 ~ 22 1dO 125 0 4.5 50 4.5 50 30 1 10 10 1 27u 22 180
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1 24 0 lOld 13. ~ :J 2::: 1~::: 122 1 4.0 50 4.5 50 30 1 lil II 1 1~1) 38 180
1 24 JUO lul b 1... (J ~ l~ IOU 1}8 1 3.5 30 3.5 30 10 4 1u u 1 14, 6 16C
1 24 bOO 1015 15.lI ::: c3 J./u 1is 1 S.o 20 5.0 20 10 It lu 0 1 4<; 2 18 0
1 24 ~()o 101'+ Itl.1I :J J!j 10:: 11i+ 1 3.5 30 5.5 30 10 It III 20 1 4':; 5 180
1 24 lioo 11llJ 16.0 :J .it:! Ie::: 114 1 3.0 30 6.0 30 10 '+ 10 30 1 75 9 180
1 24 1~OQ 10l~ 14.~ :2 .:13 1°::: 115 1 7.5 30 1.5 40 10 4 10 IS 1 120 3 180
2 30 .. 30 101'; Itl.~ :J n no 114 0 4.0 bO 3.5 50 40 2 3u 31l 41 360
2 30 730 101" 15.~ '+ 17 nu 96 a 4.0 :;0 4.0 50 So 1 )0 JIl 43 360
2 30 1030 10lll 16. :J 3 22 11:1U o~ 0 4.0 50 4.0 So 50 1 ;'0 ::10 39 360
2 30 13"'0 102u 1d • ':l e- It! 1=0 56 0 4.0 50 4.0 50 ':10 1 "'0 0 22 360
2 30 I b 30 10211 17.u ~ 17 l~U R3 0 4.0 30 3.0 40 40 do 30 110 21 18 0,
2 30 J.':I3(} 101" IIJ.= '+ it! i':lU 107 0 4.0 30 4.0 50 ,':10 e. ~O 11 u 33 1(;0
2 30 ~i"o 10lci IS.!:) ::I 16 10':1 102 0 4.0 30 4.0 40 40 ~ 50 l1u 19 18 0
2 31 Un lull 15.::: J ~3 Id::: 100 0 4.0 30 4.0 30 40 i <+0 170 16 180
2 31 .. ~o 1010 Ilt.o:. It 1d Lo::: 110 0 4.0 lto 4.U 40 40 1 lO 175 1 180
2 31 130 101~ 16. u t!. ~s l::JO 108 0 4.0 ~O 3.0 30 !)O 2 cO 100 8 360
2 31 lu30 IlJl'+ 11. u U ~4 l~u ao 1 5.0 "'0 4.0 40 40 1 20 1711 16 360
2 31 1J..;u lu1 4 17. V :J t!.3 l~v 5' 1 4.0 ~o 4.0 50 bO 1 ':Ill llv 13 180

N
2 31 1030 lUl~ .LOov ::l 16 Itlu fll 1 4.0 ':JO 4.0 SO 00 2 :,U lTo 25 180 '..0

2 31 l':l";11 1011 10.11 't Id 1'1':l III 0 4.0 !i0 4.U SO bO 2 'to 1<;0 26 180
2 31 ~~30 lul0 .L6.0 l 2l) ~lU 111 0 4.0 ~u 4.0 SO ':10 2 5\.1 101,) IS 360
2 1 130 101u 1'1. u u 15 <:,4U 104 a 4.0 "'0 4.0 40 1+0 1 "0 10\) 3S 360
2 1 <+30 lUll"" 11. iJ .. ~ll e:: ::I:J 11 ~ 0 4.0 40 4.U 40 30 2 40 11;)0 20 360
2 1 130 1u IJ'~ 17.u 1 24 2:;10 123 0 4.0 'tu 4.0 40 30 2 30 15 33 360
2 1 lu";o IVll<:l 1d.':I 3 20 (: ~:: 93 0 4.5 30 3.5 40 50 2 ::to lou 40 360
2 1 1330 10li d l2.o 3 22 2~0 60 0 4.0 3u 4.0 30 40 e. "0 1 7~ 39 360
2 1 10";0 100 d ~lt.lI I) ~5 2::>: 6B 0 4.0 30 4.0 3u 40 1 Ju 11:5u 25 360
2 1 }-;..;o 1001; ~2.u 0 Ie 1.'1-" 109 0 4.0 30 4.0 30 30 1 III 0 20 360
2 1 ~t!...;o 10u'1 1.,.:J U ~J t! b::l 118 0 4.0 30 4.0 30 30 1 10 0 13 360
2 2 130 1u(J~ 1~ • Ii v 2.3 tOo 99 0 2.5 20 2.5 20 20 1 10 20 20 360
2 2 1+";0 lUu'i Hi • ~ u a 27:J 110 0 2.0 20 2.0 20 20 1 10 11:5u 13 360
2 2 1Jo lulu 1l:l.~ II ..;2 t:h~ 125 0 2.0 20 2.0 21.1 20 1 10 0 13 360
2 2 11.130 1012 ~o.o 1 '+1 t'y::: 104 0 2.0 20 2.0 20 20 1 iJ 1130 19 360
2 2 J.330 101'+ cl.u 1 3" .:IOU 60 0 1.5 20 1.5 20 20 1 U IdO 32 360
2 2 16.30 lul'+ GO.:l U n 30v 62 0 5.0 20 10 1 10 1130 22 360
2 2 1'730 101~ lc.l.~ 1 Itl lo:J 101 0 6.0 20 10 1 0 IdO 13 360
2 2 ie-JO 1010 16.u 1 '" t'':I~ 113 0 6.0 20 10' 1 10 10 3 360
2 3 Un lOLl') 1:2.() 1 12 d~ Hl:i 0 6.0 20 10 1 lu 5 1 360
2 3 lt30 101:1 16.5 1 15 27::l Y3 0 6.0 20 10 1 10 5 1 360
2 3 130 luI:;; 1.,.5 .. 17 2:1::l 111 0 6.0 20 10 1 10 = 12 360
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2 3 lO.;$(J 10i 4 io.~ '+ 21 20:;' III 0 6.0 20 10 J, 10 = 17 360
2 3 1J.;$0 1'll 0+ '::0.5 ~ ~:j I' I~ h4 0 1.5 20 10 1 1\.1 5 37 360
2 3 10030 1013 ~2.0 3 ~iJ 2'1iJ ';,7 0 3.0 20 20 1 Iii 0 17 360
2 3 h30 1013 c~ .11 .3 15 ~/U ~2 0 4.0 20 ~o 1 10 0 15 3bO
2 3 UJo 1u J.J ~I.l. (I ~ 11 l:c;):J 118 0 4.0 10 20 1 10 0 8 360
2 '+ 130 1ul~ Itl.~ ~ 4 2b~ 95 0 4.0 10 20 1 10 0 3 360
2 '+ 1t3o lul~ ll::.~ S 7 i70 43 0 5.0 10 20 i 10 0 2 360
2 4 130 101?' J.t!.~ ~ 4 loll 117 1 5.0 10 ~o .1 10 l~o 7 180
2 '+ 11l3U 1012 1~.!J :;, a 120 117 0 5.0 10 20 1 10 1l:S0 5 180
2 '+ 1331) 1Uli 20.0 5 t! l~v 79 0 5.0 10 20 1 10 0 3 360
2 '+ .L b3 0 1() 11) J.':I.~ :, 10 105 ';8 0 5.0 10 0 J, lu 5 10 360
2 '+ IIJ30 1ull'1 1ti • U !j 10 IJ:J 93 0 3.0 10 0 1 10 1~0 1 180
2 '+ ~do lulJ'1 11. (J b 12 1-20 120 1 3.0 10 10 1 10 0 4 360
2 5 J,Jo luU I J,o.u ~ I" t"4u 100 1 3.0 10 10 1 10 lu 26 J60
2 5 430 100" IIf·o !j 2!j jil4U 67 1 2.0 20 20 J, ~o 31,) 27 360
2 5 730 10O~ 1".5 'J 31 2'+" 114 0 3.0 3U 30 I 31l 30 32 360
2 5 !u30 liJ~)'+ ~1'lJ 4 .3" 2~:: 126 0 3.0 40 30 1 2v 20 42 360
2 5 !JJo 11) () '+ ~:;,·o 4 3~ 270 nb a 3.0 40 30 ! 20 2u 4(, 360
2 5 Lcjo 100J t!. .... 1l 4 3d I'oU 04 0 2.S 30 20 ! lU 15 ~o 360 w

0
2 5 .LYjo 1 VIi" '::2.11 i. 30 20IJ a 3.0 30 20 ! 10 ~l) 60 360
2 5 t!.t!.30 100b 10; .;, 1 ~l:! 3v~ 0 4.0 20 10 1 Iv 3U 10 360
2 6 I3(1 101l' Itl.u IJ ~\l 30= 0 5.0 10 20 L 10 lOU 3 360
2 6 1+30 10u~ 1~.5 V ltl j1~ v 5.0 10 20 .I. 10 I do 11 360
2 6 13 0 lUlu 11'.0 V a ~"'U 0 5.0 10 10 1 10 10 8 360
2 6 lu 30 lOll IH.~ 1 2, ~'7:;' 0 5.0 10 10 1 10 10 9 360
2 6 J. 33 0 1u11 1'1.:' 1 33 ~'l1J :i 0 1.0 10 10 1 10 5 14 360
2 6 .10.,';0 1011 t!. '.J • I- I 30 ,;,uu 0 4.0 10 30 j Iv ~ 14 360
2 6 1~30 lull J.9.":: 1 19 2b= 0 4.0 lu 20 .1 11.1 5 8 360
2 6 U30 lUl~ 1~.= () 5 310 0 4.0 10 10 3 10 Ida 1 180
2 1 J,30 1013 17.u 2 16 3liU 0 5.0 10 10 It U 0 7 360
2 7 ~.:l() lult+ 1~. U 1 1~ 2'7!::1 0 5.0 10 30 4 10 0 13 360
2 7 /30 lul'+ le.~ .1 t."l 2':1= 0 1.5 10 40 4 10 5 11 360
2 7 10';'0 lOl j i.~.ll 1 33 t!. ~:J 0 2.0 30 40 't 10 30 27 360
2 7 !J30 1012 t!.'t.'J 1 3d lJ~::: 0 2.5 40 40 J. 2" 30 36 360
2 7 Itl30 loll ~:i.o .3 3Y t!.~~ 0 2.0 40 2.0 40 60 .I. 30 23 So 360
2 7 .1930 lulu 22 .0 3 33 tbO 1 3.0 40 3.0 40 60 1 30 2\J '+2 360
2 7 U30 lU12 1".u ~ 6 IV 2 3.0 -Jo 3.0 20 30 .I. 10 5 360
2 8 131/ 101?' 10." 3 5 31~ 0 4.0 20 4.0 20 20 J. 10 \) 2 360
2 8 430 lUl~ l:i.~ 4 13 7u 0 4.0 20 4.0 20 20 1 20 0 2 360
2 8 730 101j b.5 ::: ~ SS 1 3.0 20 3.0 20 20 1 III 0 10 360
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2 a io.30 lUl-i J.~.=' '+ ~1 ~~ 1 3.0 20 3.\) 3\) 30 c: 10 IOU 21 180
2 l:i 1..i3o 101'+ 16. II ';) i::i 70 1 3.0 20 3.0 31.1 ~o .I. 20 lou 32 180
2 ti .1. 0 -'0 lUI:;) .I.c.~ ~ 2~ 1)::1 1 3.0 30 3.0 30 00 J. (0 11 U 44 180
2 8 1'i30 101" u.~ t:. t3 1~ 0 3.0 30 3.0 3u "'0 c: 50 11= 36 180
2 8 2dO 1011 i3.11 J .:!4 10 101 0 4.5 .:so 4.:; 30 30 ~ 10 l~(l 30 180
2 9 130 1017 1.3. ~ U 11 30 10H 0 5.0 30 4.5 30 30 2 10 loa 13 180
2 9 '+30 10 If 1~.G 0 I" 3:'::1 1'1 0 5.0 30 5.0 30 50 2 IlJ 110 13 180
2 9 IjO lllil J.S.~ U J.t: ~~\l 12 0 5.0 20 !:).O 20 20 2 10 1"10 12 180
2 9 lu30 10 1"~ 10.~ 0 2lt 3"1-0 102 0 5.0 20 5.0 20 20 .2 10 110 11 180
2 9 J..3Jo 101" 1~.(j 0 2~ j~U 110 0 5.0 10 5.0 lU 20 '" 10 Ido 10 11;0
2 9 10Jo 101~ 1~.~ ~ 21 j'+U '12 0 5.0 10 5.0 10 20 '" 10 It.10 10 18 0
2 9 l~JO 101'1 l~.u i- n 3~~ HI 0 5. a 10 5.0 10 20 ~ III iJ 2 180
2 9 U30 102u b.u \) 10 .:l"l-:J ill 0 5.0 10 5.0 10 10 '" .1.0 jJ5 2 180
2 10 130 loill l::i. Ii V 1::) 310 11b 0 5.5 10 5.:) iO 10 '+ 10 0 2 360
2 10 1+3n 101 17 l:;.lJ \) 13 ii:~O H6 0 5.5 10 5.~ 10 10 .. 11l 0 8 360
2 10 130 1u2u 17.v 0 1d 31~ fi9 0 6.0 10 6.0 10 10 ~ 10 0 9 360
2 10 1\130 1IJiv 11.n u d :H :J 91 0 6.0 10 6.0 10 10 1+ 10 a 3 360
2 10 1330 1020 It!.~ u 2= :; 311 11~ 0 6.0 10 6.0 10 0 5 0 I) 1 360
2 10 lO.:lO 1Ut:. ,) le.~ 1 d j(:!U -,13 0 6.0 10 6.0 10 0 ~ 0 0 1 360 VoJ

2 10 1.,30 10t:J 16.~ 1 13 31~ f!o7 Il 6.0 10 6.0 10 a 5 iO 0 2 360
2 10 cdo 1021 16.~ 1 11 jiU 102 0 6.0 10 6.0 It> 0 '+ 10 I) 2 360
2 11 13(1 lU~1 1~.1J v 11 3uIJ ll~ 0 6.0 10 6.0 10 0 1+ 0 5 1 360
2 11 1+30 1Ut: ,) 1~.1l I) 11 ~~iJ 92 0 6.0 10 6.0 10 0 '+ a 5 6 360
2 11 Uo 10~,) 1t:!.~ 0 h itslJ 67 0 6.0 10 6.0 10 11 '+ 0 ~ 13 360
2 11 lu30 lUt!\l .a .0 1 28 t'ts::l 15 0 6.0 10 6.0 10 0 it 0 1tiO 15 360
2 11 .lj:'o 101'.1 ~4!.u 1 20 jll= ~b 0 6.0 10 6.0 10 0 '+ 0 IdO 3 360
2 11 1030 101;:' £2. iJ 1 n 2ts~ 103 0 0 4 (} lljO 3 360
2 11 J.1;30 1\1 11 ~1.11 2 12 21:1:' 9~ 0 0 .. 0 (} 2 360
2 11 U30 101n 1'1.~ 1 12 210 105 0 10 1 (} (} 4 360
2 12 130 10 If id.~ 1 Itl 20::: 116 a 10 '" 0 5 6 360
2 12 43(, 101b 1~.~ 1 It: 2d~ 104 0 10 4 0 II) a 360
2 12 "JO loll 1".0 1 13 300 12 0 10 1 (} 5 6 360
2 12 1u30 1011 £0.0 1 11 jOIJ 10 0 10 i 30 ~ 8 360
2 12 lJJO 1011 23.1) 1 11 3JU ql 0 4.5 bO 4.5 60 10 1 I,) 10 4 360
2 12 10Ja 1017 ~"'.J 0 t:I 1'1: 100 0 10 1 lU = 1 360
2 12 1"Ju lOIn t! Il • I) 1 11 no ~9 0 10 1 10 5 1 360
2 12 U30 101/ 1'll.~ 1 I 1"'::: 101 0 10 '" 0 (} 4 360
2 13 Un lu 11 1" • I) U 10 10::1 11'1 0 10 1 10 0 4 360
2 13 1+-'0 1010 B.o 0 lt! l"'~ 114 0 10 1 10 = 5 360
2 13 130 loll J.~.~ u l~ ~llO 17 0 10 1 III 2~ 19 360
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2 13 1".)0 luI':> 1'; .ll tI 22 ~lv "0 0 40 1 3u ll3lJ 0 180
2 13 J..3.)0 lull:l cJ.1J I) 1'1 t.' uU "t2 0 40 1 ~u 1/5 8 360
2 13 Ib.)O 101::t t:J.u u ~2 ~lJ::l ~6 0 5.0 ~o 5.0 IilO ~o J. 60 l~ 7 360
2 13 1'1::1 (J luI'=' cJ.v J 3u ~lu 103 0 4. a !;)u 4.U 60 "0 1 10 l~ So 360
2 13 U3/l 101? c!2.o U .31 '::(jil 100 0 4.0 7u 4.0 10 60 1 60 5 41 360
2 14 130 lUllt 1'J.~ i. 21 t! v= 10~ 0 4.0 "70 4.0 70 70 1 00 5 32 360
2 14 '+.In 1013 I".'" ~ 22 t:u~ 122 0 4.5 60 4.5 00 70 1 70 5 37 360
2 lit 7';0 IOJ~ 1tl.::. !;) 24 clu 96 0 4.5 00 4.:) 60 70 1 60 5 46 360
2 14 lu~o 1011) Id.O !:l 11 1'7:: 67 0 4.5 50 4.5 50 60 1 ~o 5 29 360
2 14 13';0 100'~ J.,;.o ~ llt 1b~ 70 a 5.0 !:I 0 5.0 50 '+0 4 00 180 4 360
2 14 J.a::lo lOUd ~O.u '+ ~ 1JU 105 0 5.0 60 5.0 So 30 J. 20 lau 30 180
2 14 J.'13n 100' (:0·0 ~ 1 lc~ J.27 0 5·.0 bO 5.0 So 70 1 ~(j 175 42 18 0
2 14 cc3u 1011!i h.(1 ~ 1~ _i ~::l lId 1 5.0 50 5.0 50 40 2 ~O liS 14 180
2 15 J.30 100" 1':I. (I 4 II:! ..:I =>::1 122 0 5.0 50 5.0 40 40 2 20 1/5 21 180
2 15 ItJll IOu'" 1l. u It ;II:! 3'+::1 13~ 0 5.0 30 5.0 30 20 i:: 10 175 5 180
2 15 1;;0 10 l u 1:;.0 '+ 35 .:14 u 122 0 6.0 30 6.0 30 20 c 10 Pu 5 180
2 15 1030 lOll 1:;.5 4 41 .:f30 75 0 7.0 30 7.0 40 10 J. 10 I d O 1 360
2 15 lJ.30 1u11 1';.0 ~ 44 j..;lU ':J7 0 7.0 30 7·0 30 10 1 10 -JdlJ 7 360
2 15 J.oJO 1 (j 11 16.~ It 42 )..:I'J q2 0 7.0 30 7.0 20 30 2 Iv ll::lO 3 180 v.J

N
2 15 B30 1 (j 13 16.!;) S ';6 3.:l0 125 U 7.G 30 7.0 30 30 J lu 175 1 360
2 15 UJn 101~ 14. U 3 32 3~: ll!:l 0 7.0 30 7.0 30 30 2 10 II 3 360
2 16 J.31l lU1': 13. ~ 5 ~e ,j~::l lad 0 7.0 ':;0 7.0 30 20 c 10 U 3 360
2 16 430 lOll 11.1.1 5 26 U::l 127 1 7•.0 20 7.0 20 20 ~ lU 0 1 360
2 16 1311 1011 lu. S ::l ~4 j.J:;l 1313 0 7.0 ~O 7.0 20 ~O ~ 10 .ldO 4 180
2 16 luJO 1011 10.'=' 4 21 3J:J 100 1 7.0 21) 1.0 20 20 1 10 Idu 7 180
2 16 133 0 lOll'! .l3.~ t. I" 4::l Fl6 0 2.5 30 2.5 30 30 1 10 I!:1Q 9 180
2 16 J.t.lJO 10ii.? .13. ~ ~ ~b 1::1 ~6 1 2.5 30 2.'5 30 30 1 10 1::l0. 20 180
2 16 J.'i30 101'+ 13 .v ~ i!.7 1;) lr6 1 2.5 40 2.5 .. 0 30 ~ lU 1:>5 17 180
2 16 i::2JO 101~ 11. !-J ::l 22 IJ 116 0 2.5 30 2.~ 30 30 2 10 J.!:IS 11 180
2 17 Uo lU14 11.S 3 Id 0 93 0 5.5 30 5.5 30 10 i:: lU lou 16 180
2 11 4::10 101:;) 11.~ j 13 34:i 10~ a 6.0 40 6.0 40 40 ~ 10 105 5 18 0
2 17 130 101 6 IS.1.1 I 13 3311 127 0 6.0 40 6.0 40 !:IO 2 10 175 1 360
2 17 .1.030 lOi=> ll.u i Ie .: ti::l ljd 0 6.0 40 6.0 40 30 ~ 10 l1:i 15 360
2 17 J.J30 101:1 11. U 1 13 21'= !:l3 0 6.0 30 6.0 40 ~o J. 10 1<;0 5 180
2 17 1030 1014 1/.u J. 1.; 200 h3 0 6.0 20 6.0 30 20 '+ 10 .1.5 18 360
2 17 I~Jn 1013 J. 1.ll 1 ':\l l't:; 122 0 2.5 3u 2.5 30 20 1 10 15 12 360
2 17 U30 1013 17 .ll 1 2J 1 ':J 1?~ 0 2.5 30 ?!) 30 30- 1 10 15 IS 360
2 18 J.j() lull 17.0 0 22 l"'~ 94 0 2.5 30 2.5 .30 40 I 2(J IS 27 360
2 18 'tJO lUlU 11. v 4 II t!llJ 101 0 2.5 30 2.5 30 40 1 20 15 23 360
2 18 130 101 (J if .0 5 31 l"'~ 139 0 3.5 00 3.5 60 !:IO c .. 0 25 55 360
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2 18 10';0 10li'1 !~.':l !::i 30; 1':1~ 131 0 5.0 120 5.0 120 90 .l bO 2:: 70 360
2 18 1::1.:111 10 utI H~ .~ ~ "c ~IJU 76 1 5.0 12J 5.0 14 U 100 .L 22u 25 50 360
2 1t! .1030 luul 1~.~ ~ '+3 d~ 63 0 5.0 IOu 5.0 lUll 121.1 .I. 2uO 20 54 360
2 18 1~30 1uu 1 1~.!:l .. c! ~'+u 114 1 ~.O lOU 5.0 1uo 130 c- IOu ~u 74 360
2 lij ~dO 1U(j (\ 1~.':l J, 1':l 2t:?~ J,35 0 5.0 "0 5.0 So "0 .l ~u 0 112 360
2 19 130 10 110 Il::!.':l !:I 5 ibu 'JS 0 5.0 60 5.0 60 40 1 3u 0 67 360
2 19 't:::SO lOu>; It.iJ I 0 i~ H4 0 4.0 40 4.0 40 40 1 30 0 7 360
2 19 130 lOll Itl.O !J 5 130 128 0 4.0 30 4.0 30 20 I 10 0 3 180
2 19 luJO 1013 17.IJ U C: 110 134 U 4.0 30 4.0 30 20 1 10 0 4 180
2 19 133 u 11l1'+ co.u 0 11 3J!:I 71 0 4.0 30 4.0 30 20 1 20 0 15 360
2 19 10;; (, lul<+ ~O.lJ U r; 0 ';'7 0 5.0 30 5.0 30 2il 2 20 a 10 360
2 19 1':dn 1111:' cU.lJ U 10 Ie:: 'J7 0 ~.5 30 5.5 30 ~O ~ 10 0 7 360
2 19 cdO 101 h .1~.O 0 11 l~u 129 u 5.5 30 5.5 30 20 Co 10 0 3 180
2 20 .1.30 lulU !l:.::J 1 13 ilu <;6 0 5.5 JO 5.5 30 20 C. 10 U 5 3QO
2 20 '+30 10 II 10.~ 1 ~ 1~\i ho; 0 6.0 20 6.0 30 ~u 1 30 11:1u 8 360
2 20 130 101" 1(:.~ 2 C :-'J~ loS 0 6.0 20 6.0 30 20 1 10 j,dO 3 360
2 20 1u::to 101 M l';.u ':l a j,4U 137 0 2.5 40 2.~ 40 40 1 10 170 9 180
2 20 1jjo 1vi: (I iO.~ ~ 6 v 99 0 2.5 4ll 2.5 40 30 1 10 175 1 1&0
2 20 10 30 1u~ II ~u.!:l v 7 1';::: 64 u 3.5 30 3.5 30 30 2 2\1 lJ 11 360 w

w
2 20 .1';';(1 IOn .I. ':0 .ll 1 .. 7= b7 0 5.0 30 5.0 30 t::1l 2 20 IblJ 3 180
2 20 cdo lu~l if: .!:l 1 1 ~o5 120 u 6.5 30 6.b 30 20 t:. 2u J.bl.l 1 360
2 21 1311 lod 16.v u 7 1 1~ 100 0 o.s 30 6.5 30 20 ~ 10 I.l 1 360
2 21 "';0 10d 1~.!:l 1 ~ 2::>0 54 0 6.5 ~o 6.0 20 20 ~ 2<.J S 9 360
2 21 1.30 10d lo.b 1 10 cU!) 74 U 7.0 .30 7.0 30 20 i; lu 1dO 10 360
2 21 1U';0 lu~c 1'7.1I U ~;) .::u:: 120 1 2.0 30 2.0 3u 30 2 lu 5 13 360
2 21 1,330 10.::'1 1';.0 II c4 210 101 0 2.5 40 2.5 '+0 30 2 10 .30 14 360
2 21 H:30 1U1'1 1.,.~ Ii 22 ~1U 01 U 2.5 40 2.5 40 30 1 ~o 2\J 30 360
2 21 1'.730 lul~ ~o.= l) 11 c2~ 74 0 3.0 40 3.0 40 30 1 10 10 32 360
2 21 U30 101f:\ C:l.u I) ~6 C::>U 116 0 3.0 40 3.0 50 40 2 cu 10 21 360
2 22 UO lulrl 2u.!:l U Jl 2b!::l 1 (14 0 4.0 ~o 4.0 50 40 1 40 10 40 360
2 22 4.:30 lul' co.u U 26 2t'l~ 56 \) 4.0 ~Il 4.U So 40 2 40 10 32 360
2 22 130 101 , iv.v 0 20 il CI U o~ 0 4.0 40 4.0 50 40 1 20 20 35 360
2 22 111:';0 lUI' C1. (: 0 c:5 "tlO 110 0 4.0 40 4.0 'to 30 2 10 10 13 360
2 22 1.Bo 10}U d.':l u 25 't ( iJ 122 u 5.0 '+0 5.0 40 '+0 ~ 10 10 21 360
2 22 IbJ(l lUl~ ~.3.b 0 cl I. 60 84 0 4.0 40 4.0 40 ~o 1 ~o ill 20 360
2 22 1'j.3o 101'+ ~3.~ 0 cO ;,;"tu "'0 0 3.0 !:>o 3.0 40 .30 ~ 21> l!:l 21 360
2 22 UJo 1013 ~.3.l' 0 32 no 127 0 3.0 50 3.0 50 10 it. Lo 1~ 17 360
2 23 I J u lUi'; C:l.= u Jl i: 7U 122 0 2.5 40 2. 5 40 20 1 10 15 15 360
2 23 .. ;:;to luU C:(J.li u 21 J'+u 74 0 4.0 30 4.0 30 ~o 1 20 :: A 360
2 2J "lJo 101:1 16.11 '+ 19 00 6d 0 2.5 40 2.~ 40 30 1 lU 140 20 360
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2 23 1vjO 101 "( 1e.e :: cl '( ;. 103 0 3.0 40 3.0 40 30 2 10 1:>:; 41 180
2 23 .I..i,jO 101<' 16.v 't c.,- bO 0 3.0 =>0 3.0 So 'tu 4 10 1~5 20 180
2 23 10jO lO1~ J. ( • (/ ~ ~l 7':J 0 3.0 t:!U 3.11 50 40 1 Ju loll 34 1~0

2 23 1~30 101'; It.!::l !::l 20 110 0 3.5 00 3.5 60 ~O ~ 'tu 100 39 180
2 23 ~~jO lOl~ lo.!::l !::J J2 1 v:' 1 3.5 "10 3.~ 70 (so .I. 70 IbU 73 180
2 24 !JO lull lit • !::J !::l 31 10~ 1 4.0 tiO 4.0 70 90 2 60 170 79 IBO
2 24 430 1011'1 14 .0 !::l 1-0; l~O 1 4.0 70 4.0 70 90 , 90 IdiJ 20 180
2 24 1';0 101::' 14.~ ~ 1+1 l~v 1 4.0 70 4.0 70 90 C. 11\1 I rill 71 18 0
2 24 luJo 1011+ J.4.!:l !:l 16 14!::J 1 6.0 150 6.0 18v 200 i- Ibu iHO 51 18 0
2 24 13JI) 1012 14 .~ ~ 46 1'1-0 1 7.0 ltiO 7.0 180 200 l 2UO Itlu 60 180
2 24 IbJO 1012 l,+.!::l !::l '+U l'+u 0 6.5 170 6.~ l1u 170 2 100 IbO 35 18 0
2 24 19Jo 1011 14. !::l !::l 2.3 14!:l 0 6.5 IbO 6.5 16 i) 1°0 2 IbO lUo 18 18 0
2 24 2i!,jo 1011 le.!:l !::J 1 220 0 6.0 1!::l0 6.0 15u l~O c. lnv IbO 55 180
2 25 J.30 10u':l Itl.!:l ~ 11 2'+u 1 7.5 luu 7.5 120 l~O C. l~u 1bO 30 180
2 25 4..:10 100 M .l.o.!J J 0; 31v 2 7.5 1uO 7.5 120 120 ~ l~ i) Ida 18 180
2 25 7:;0 111()"i !~.o ~ 2~ 'itu 0 7.5 J.20 7.5 140 120 ,:: l~U 1b lJ 20 180
2 2S lUJO 1011 l~.u ~ ..1'+ 3~~ 0 7.5 lUO 7.5 90 130 3 UO II 27 360
2 25 1.3..:10 IOU 16.0 ~ .H :H~ 0 7.5 70 7.5 70 ~o 4: tiO ltiO 37 180
2 2~ IbJo l(l1~ .LJ.!:l ~ ,j( 1:' 1 5.0 00 5.0 60 tlO t:. nO 1/ u 21 180 Vol

J:-
2 25 1'30 101M !l.~ :, J'- 10 1 5.0 00 5.0 60 bO 2 !;)O 100 38 180
2 25 U30 lul'1 11. !:l .; t.,= to 0 5.0 bO S.O 60 70 2 ~\I lOU 43 180
2 26 Uo 10~(j ll.~ c. t' .} l~ 0 5.5 ~O 5.5 50 40 2 ~u 17:5 30 180
2 26 ~jo 1021 ll.~ C I!:: 1~ 0 5.5 ~O 5.5 So bO 4:: "0 lIu 34 180
2 26 '/30 lu2J U.!::J 1 10 '(~ 0 6.0 ~O 6.0 So 60 1 30 n: 22 180
2 26 1u..:lo 1024 1t1.!:l I) ( 13= 0 6.0 40 6.0 60 ~O 2 30 175 13 360
2 2b 1330 1023 1t!.0 1 12 100 0 4.5 40 4.5 So 40 ! 30 175 10 180
2 20 1b 30 1022 !t.~ 1 1J LI~ 0 4.5 40 4.5 40 40 1 30 1t10 5 180
2 26 1':1::;0 IOn J.1t." J. 10 l"Jb 0 4.0 40 4.0 4U 40 1 ';'0 170 3 360
2 26 2c:Jo 102u Ilt.~ 1 cU tllb 0 2.5 '+-0 2.5 40 40 1 ~o 175 10 360
22'1 130 101'll 11t.~ !::J l!::l 22~ 0 4.0 70 4.0 70 30 1 30 0 13 360
2 27 ~30 10 l!:~ J.~.= !:l c2 ~.i~ 0 4.0 70 4.0 10 40 1 ~o 0 '+1 360
2 2"7 130 101' !,+.!::l ~ l.( 7.20 0 4.0 80 4.0 80 80 1 !;)O 2u 23 360
2 27 1u30 lOll ltl.!:J .; J~ dU 0 bO 1 !;)O 20 38 360
2 27 1330 1010 !tl.!::l .; 41 ~lO a 80 1 70 1!:1 60 360
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S D r lit" I ~I',.,' wll\u wL (:, "I GVj~ (::0'13 " vFFSHCiolE "EAkSHC~t: fjkt.At<E:.R CV2 CU~ CV3 CD3 CV4 CDit
ASI :'ltj C ~~t,) 01" cr.! (.1"1 l.M eM Ml"l vlP I'll'; wP wH ... d T illS ANG

1 12 !~Ol II1t!1') 3.~ L h -,Iv 94 ~"1U ~d7 !J cd 0 4.4 30 .I. 10 20 5 20 IJ • 16 180
1 12 !~Ol lOt!:' 5.0 ~ II 1 (j~ 'i6 ~"'O ~1j7 !:ltlO a 8.0 30 1 10 20 5 20Q 21 180
1 12 1 tl 0 J 10~'t 4.5 1 21 \t:;, 86 5"'c ~a1 ~7d 0 4.9 30 2 10 20 16 201) 40 180
1 12 2!OI 10~" 4.0 J 2S ':10 67 5"'0 58/ S7d 0 5.2 '+0 2 III 10 17 211) 21 180
1 13 1 1022 6.0 5 ~!) 1(;:;' 65 592 ~d4 579 0 5.7 50 2 20 10 16 i3:l 38 180
1 13 .:l01 10d s.u !:l 04 IlJ~ 6b ~9b ::Its\) 560 1 5.0 100 3 l~O 2u 16 210 13 18 0
1 13 601 101'1 4.5 ~ 13 10= 78 ~84 :J 79 ~cJ 1 7.1 100 03 1~1J 30 21 200 23 180
1 13 ';01 10 L1 4.!:l 5 79 lU::I C:l3 5'1/ 51:10 :01 1 6.1 140 &. l~U io 21 200 41 180
1 13 1~{Jl 1Ul!:l !:l.1I ::I 73 11!:l 116 5'11 :ili'; 6c5 1 5.1 110 J 100 30 15 1bfj 32 180
1 13 1~01 1013 6.0 5 7{J 120 1)0 604 027 625 1 7.0 1b O J 1!:l0 bO 15 lal) 70 180
1 13 I tl Ol 1UJ (/ 6.5 ~ o~ ll~ 10'1 624 C4J oJll 0 12.1 200 3 I~O ...5 24 1H() 10 180
1 13 &.101 III lJ'j b.O !:l !:l3 11:;' 100 b31 cq,4 022 1 6.'+ 110 2 150 21l 13 Ifill 20 180
1 1'+ 1 101.; /;j.iJ .. 24 Id:: d4 6Jo 035 b12 1 6.2 130 C. 150 30 21 1bll 20 180
1 1'+ :; 01 101' !:l.~ 1 36 2:>u 75 oJl 02S 620 1 4.5 So ~ l~O 30 24 30 85 360
1 14 001 lu21.1 5.0 U Jo i:>:J 73 ell::! cI5 t:20 1 4.3 70 ~ 200 30 2S 4:> 83 360
1 14 ~Ol 111l::l 5.u 0 27 i..i: 76 61~ coB tl0 1 ,+.3 100 1 200 1'+0 3? f, 'J 94 360
1 14 liOl lui':J d.li (l 15 dO 82 612 coe 612 1 5.8 ~o 1 Ida 140 21 hI) 92 360
1 1'+ l~ul 1u2'+ 7.0 (J 1<; l~lJ lio 612 t1 o~ t:u~ a 5.4 100 C. 1tsu Ida 16 45 46 360
1 14 !l:iOl Iv~" 7.v 1 a If':5 90 u 11 coe 011 0 4.4 !:l0 C. 1!)0 l~(j 11 91,) 32 360 w
1 14 t.l01 lu.::J tl.u II 21 1"1= t:t2 bO~ cI0 010 0 4.8 50 &. I~O 151l 8 4') 24 360 0"

1 15 1 lOU t:.o ~ 27 IbU 60 6u5 cO2 615 0 4.2 50 i- 10 leO A ~il 32 360
1 15 JOl Iud ~.I) :, 2'; 1':1~ Sl 604 ~~7 !:lbS 0 3.'J 30 i. 10 leO 10 3.) 33 360
1 15 COl luL'J 1.0 4 2., 10:: btl 002 =:~2 575 0 3.5 30 t. 10 150 6 4u 25 360
1 15 ';01 1010 e.5 ~ 3/ leu H7 :'':I~ ~li2 =74 0 2.~ 30 2 lU 1'+5 1 51) 2S 360
1 15 l"u1 1vl~ '7.0 :a 31: It10 107 5':i':l :'''1 5/9 a 3.1 20 t- 10 140 It:! 50 28 360
1 15 l!)OI IUll l <;.~ ~ J: lov 120 5':1':1 =9'1 5':16 1 3.2 40 c- 10 1.:15 lq 3u 26 36 0
1 15 1 13 01 1u03 10.u :;, 32 Idu 139 C04 oOe 03J 1 3.4 '+0 " 10 l~o 23 30 35 360
1 15 c!Ol 10tll c.o ~ 2d 2/j~ 128 607 014 b3d 1 3.6 50 2 50 l~ll 12 20 53 360
1 16 1 100 4 2.0 ~ 33 27U 92 cl0 012 610 1 4.2 50 ~ 10 150 I!;) 4S 66 360
1 16 JO 1 1U ,}O 3.u !) 1+5 2lu 79 614 Cor; tOil 1 4.b 70 i!. 90 150 33 45 50 360
1 16 bOl 1001 3.u !) ~1 l:dli 83 613 bOl cud 0 4.6 liO &. 120 150 75 l~u 43 360
1 16 <; 01 lOUd 3.~ .. ~~ il:SU rl6 612 eue 610 0 5.b 1~0 " 3C10 150 !:I 0 130 32 360
1 1& 1i\ll 10 ~)'" 4.u t: ~4 cl:l::l ~6 612 bll 61'+ 0 6.3 2S0 ~ 400 1!:l0 50 11u 90 360
1 16 !~ul lOll} 3.S 4 '+2 2C1~ 102 b}6 61(; 6HI 0 6.4 200 C 3~0 1!;)0
1 16 11:101 1u 11 3.~ ~ '+S 2':J~ 110 61~ 022 620 0 6.1 150 i!. 3~0 150
1 16 clOl 101c 2.0 .3 47 2'1(; 104 6a 027 6203 0 4.3 100 2 350 1!:l0
1 17 1 1013 2.0 i; 4., 30u db 62.3 626 010 0 4.4 100 i!. 350 170
1 17 3(11 1U13 2. LI 't ... 6 Ju= 75 6cJ e12 6u~ 0 3.5 ClO l 300 175
1 17 601 10 i'. 1.~ !:l 41 300 81 622 c12 c10 0 5.5 130 ~ 2!;)0 115
1 17 'j01 lu!~ 1.~ 5 3., 30u 95 6iu tl13 614 0 5.6 150 C. 260 175 44 360



5 0 T hP r ~I\ y ~ll\LJ ~L G..ll 61'12 6l1i3 M uFFStiCH£ r..EM<SnCkt:. ~~t.AKE~ CV2 CD~ CV3 CD3 CV4 C04
1l~1 t'lo C ~tJL t;1t1 (;/'<l eM eM eM fIoM WP WI'! WP WI'1 ~b T DIS AI\j~

1 17 liOl 101'+ 1.':1 3 "q ~u\l lOb be:! 1 ell 021.1 0 5.1 200 c. 2~u II!:) 34 360
1 1 7 .1~OI 1014 J.() 1 J5 .3uv 11 b bil &2~ 033 0 5.5 200 e:! 280 175 52 360
1 17 .1t101 lUI':) 2.ll .. 39 loll 121 b.B c2.3 6~'1 0 6.0 200 i 200 175 49 360
1 17 2.1.01 11113 3.::1 ~ 31 2bU 111 b3~ &27 630 0 5.1 150 i:: 200 17S 31 360
1 18 1 1012 3.0 2 34 £d~ 84 633 b21 b24 0 5.3 100 2 200 170 32 360
1 18 301 lu 11 3.u :3 2cl 2b~ 70 627 621 012 0 4.0 70 c. 110 170 30 360
1 18 COl 1011 2.0 .3 JIl 2ol:! 70 bU bl~ b09 0 4.3 80 ~ 150 175 35 360
1 18 901 10lJ 3.':1 .3 21 240 HI 622 olU 610 0 2.tl ~o ~ 150 170 70 360
1 18 liu1 lUOI 4 • () b J3 2'tU 102 Old a09 bl0 0 4.7 120 1 150 l1il 119 360
1 18 l~Ol lOu!:) 4.~ 5 J5 t:4U 121 b19 b12 611 0 4.4 120 1 ISO 110
1 18 IdOl 100':) 4.0 '+ 44 ~ -'U 13~ 623 618 030 0 5.0 l!:)Q 1 150 170
1 18 c.101 luo:;; 4.4 4 4'+ 2/0 132 626 c37 645 0 5.9 170 2 200 170
1 19 1 1111l o ~.:, 1 '+.3 ~lj:l 110 631 t:20 62u 0 4.7 170 2 200 170
1 19 301 luu l 3.u 2 't~ ::lOll ':13 630 t:2t! bl~ 0 4.1 170 e. 200 170
1 19 601 10lJd i.v t. '+~ JOO 81 622 e16 006 0 4.3 160 e. 2~0 Po
1 19 "01 1011.1 .L.1I j 41 2':15 iiI 61d c13 005 0 6.5 200 ~ ?tlv 170 44 360
1 19 Ie:! 0 1 10lu 2. I) e. 3d 2'-Jv 93 017 013 bO" 0 6.t! 400 1 1.:l0O 170 360
1 19 1~01 1011 1.':) 1 4 .. t. I;~ 100 020 014 olti 0 3.8 400 .1 600 160
1 19 1 tl 01 1U12 1.11 C Ju:l 117 628 025 014 0 4.4 70 1 2!::l0 165 w'tU -......I

1 19 21u1 lu14 1.u 1 3'; 3~1l 124 63'+ c35 03u 0 4.9 7u 1 2':)0 105
1 20 1 101~ () 2 'til J.1l:! 110 036 03.3 oiCj 0 5.3 "'0 j:! 250 30
1 20 301 lul° -o.~ 1 J3 J30 92 635 629 618 0 3.8 80 ~ 2~0 30
1 20 bOl 101 0 -l.u 2 30 :;~~ 83 030 e29 023 0 4.0 Bo C. 4?~O 2u
1 20 ~ul loLl -1.1I = 27 31~ 80 625 01" 603 0 3.5 80 2 250 5 55 180
1 20 1~01 101t:l u ~ to l1U 8~ b~U 612 blS 0 4.2 l:J0 2 200 0 49 180
1 20 1~(J1 lOll:! V 5 20 275 100 618 012 013 0 3.5 100 e:! 500 10 3A 18 0
1 20 I tl Ol 1010 -O.~ 1 Iii 300 III 6ld col::! 60b 0 4.3 100 C. 200 IS
1 20 2.1U1 lUI:' -l.l, ji p! 33u 115 018 bOB 51;9 U 4.4 80 C. tiQ 15
1 21 1 101<+ -l.u 1 6 15 110 61!; c06 000 0 3.8 40 2 40 1= 46 180
1 21 301 101.3 -1.0 !:l 12 00 99 bl0 605 bO!.i 0 4. !:I 30 t. 50 30 37 180
1 21 ~OI 1u1') -i.O 5 Itl TlJ 96 611 oOe 695 0 3.7 40 t!. 50 30
1 21 ., () 1 100 11 -2.u 5 2" bU 93 608 co2 693 0 4.1 50 3 3U 40 41 18 0
1 21 l~Ul 10U3 -1.:, ~ ';6 4~ 99 60~ 51.)8 590 0 4.6 80 2 200 '+0
1 21 I!:)Ol l:J'1'1 -1.5 l:! .. 0 I v!:l 113 6 vd CUU 5<J3 0 5.0 150 2 400 'to 97 18 0
1 21 .1 tl 01 ~'-jl -1.11 5 IJ::i 131:l 638 0 6.3 150 i 400 45 124 18 0
1 21 2.101 ~<;I -0.5 ~ 1~0 141 b:>5 c61 0 5.7 200 2 400 40
1 22 1 'J'11 -0~5 :, 1~U 142 670 636 0 6.2 200 2 400 '+0
l 22 .3 01 foJ'-; I -o.!;; ~ 120 128 673 e50 0 6.9 150 2 400 4U
1 22 El 01 1000 -O.~ ~ YU 10~ 6b~ 656 635 0 6.3 100 i. 400 40
1 22 "J01 1003 -0.5 5 lUll 93 660 c29 f:l25 1 4.4 200 2 400 35 113 180



s U I til-' J ::ll\Y 1'I1f\LJ \~L GWI \:;'~2 "\93 11 OFFStiOHE "EARStiC(o(E I:lkt.AKEH CV2 CO~ CV3 CD3 CV4 CD4
A:JI M~ C :;:, .... LJ U111 (;/04 eM eM eM l"1M WP WI; WP wH ~o T 015 AI"G

1 22 14:: 01 1004 0 ~ 121l 84 0:>0 b45 61-1 1 4.3 160 t:. 320 '+u 112 180
1 22 1~01 10(\6 iJ ~ l'l2 0:>4 ~4J 020 0 4.3 1~1I 2 ?dO ';0 105 180
1 22 leOI 1010 a ~ H4 b~l) b4'.i b12 0 4.7 I!:) 0 e- 250 2~ 180
I 22 2101 lOU 0 ~ q6 643 04" C12 0 7.1 1!:l0 t:. 200 20 18 0
1 23 1 101~ (j :, 90 637 b48 bl0 0 6.3 I!:lO ~ 200 15 180
1 23 301 10113 l! 1 84 c3b tl31 611J 0 5.5 100 i 2S0 3\1 180
1 23 60 ] 11121) tI ~ E'5 636 c24 bOO 0 5.7 100 ~ 250 30 180
1 23 ':l0] lOU 0 ::l B6 632 022 bl)3 0 4.8 70 t:. 200 2u 42 180
1 23 leO} 10;:3 1I :3 ~ k4 oe<; c21 bOll 0 5.3 90 e- ItiO 2u 48 180
1 23 l':JU} 1023 -O.!:l :3 3t>=:l 86 62~ ell: 60" 0 5.2 70 t:- 100 ~S 43 180
1 23 ld 01 10l:::l -1. (J 3 .3 !:>::l fi7 61" 612 5'1a 0 5.5 10 2 100 25 180
1 23 21u) 10i::'+ -l.u .. j~U 83 10 tiO 5~4 0 5.2 00 2 100 20 180
1 24 } 102" -2.n 3 27u 78 613 bOe 59' 0 5.6 50 2- 811 15 180
1 24 301 10d -2.u :3 US 72 6119 cOO 620 0 5.0 50 2 dO 0 180
1 24 tl 01 I ut!] -l.u ::l 21U 78 bol ':J111 ~90 0 5.1 40 I- 10 170 39 360
1 24 ':i0} 1021 IJ 5 l':t~ fi3 60S ::i'J6 c07 1 5.1 40 " '+0 IbO 84 360
1 24 1"01 101':1 1.0 !:i 1"~ 84 6\10 :;,y~ tOJ 0 5.5 ~O e. 30 160 125 360
1 24 1~01 1010 1. (J ~ II!:: 86 blJ~ :J9J CO!:i 0 5.4 40 Co 30 100 100 360
1 24 ltlOI 10}4 2.0 :, l"/::l f37 6,):) ~9J ':J fd 4 4.l::l 40 2 10 155 73 360 w
1 24 2101 1011 3.0 ;i 17u R9 boe. ~9S 57'7 ~ 4.7 '+0 2- 70 1!l5 55 360 ex>

1 25 I 100'1 3.0 5 21IJ 87 6r!J Sytl 574 0 4.6 40 ~ 40 1:'5 54 360
1 25 301 lOUd 1.0 :i 10 24~ AS 5~'" :J'7e 5~5 1 3.9 :'0 2- U Ib\J 46 360
1 25 CO} 100ti 1.u ~ 22 3bll 96 004 =91 542 1 4.7 !:)o 2 10 laO 20 360
1 25 "vI 1010 1.0 !J 22 30u 105 60!J tl02 562 2 3.7 30 do 20 40 22 180
1 25 1"01 IOU 1.ll ::l 25 3bU lOd bOd bll 551 2 4.2 3U t!. 10 .. 0 48 180
1 25 1:'01 1012 1. (J ::l 1'.; ':J 9~ 611 012 tlo3 2 4.3 30 ~ 10 30 61 180
1 25 idUI 1013 1.0 !:J 13 3u 90 61.3 bll 594 2 4.4 !:)O 2 !:)O 2S 69 180
1 25 2101 10}3 .:J :, l~ j= ~l 614 012 ':J9." 2 5.5 bO ~ dO .3U 36 180
1 26 1 101t!. U 5 It! ::IU 1~ bUY blO bol 2 5.7 00 (! 1)0 41> 180
1 26 301 1010 .':1 ~ cit J= 76 606 ':J91 bOO 2. 5.6 00 2 1;0 30 51 180
1 26 bUI 1001 .!:l :i ~6 J= tif oub oou ':111"1 2 5.6 90 Co 90 40 67 180
1 26 ':tUI 1001 .s :, 30 3: :LOI b16 b21 !;90 2 7.6 90 2 300 4\) 107 180
1 26 1" 0 1 Y~4 .!:.i ~ 2., b~ 124 632 c41 bOO 3 4.1 1~0 2 2:'0 ':JO 120 180
1 26 1~01 91::5 1.u ':J 36 12u 135 c!:Ju o!:)4 tlo-, 4 1.2. 1dO 2 2t10 41J 100 180
1 20 It:lu} 'Jtl4 2.u i 34 13u 129 6~o b61 599 0 5.9 200 i::: 2:'0 40 180
1 26 2101 'Jt!b 2.0 ~ 41 17u ll~ 6::>S Co2 61" 0 6.6 I~O ~ 2~O 40
1 27 1 'Jtlo l.u =:l ... 3 .lbO 104 6S1 6b7 67':1 0 5.5 170 i::: 2~0 40
1 27 30 ] '.lOb 1. () ':J '+4+ Itl:: 90 64H 052 c7l 0 5.8 1=-0 2 ?uo Jo
1 27 bOl ':lItl4 1.0 ~ ,..3 1S=:l 9U 6ttd C4lt bd.O 0 6.4 ltiO G 200 30 93 360
1 27 -;01 91:!2 1.u 5 47 210 133 64~ b4\j (} 6.8 190 2 400 100 107 360



s U 1 tiP I ::;,r.'( wli\u .... L G"il ~w2 ";~3 H OFFSHCt<E I\EM<SMC~E I:H~ to jl " £11 CV2 CU~ CV3 CD) CV4 CD4
ASl Mjj C ~rliJ ulrc Cr~ eM Cr" eM ~M IIIP WI"I wP lIIH H~ T 01:) AI\I~

1 27 liOl 9i:Hi J..(I ~ o~ t! 7U 117 0';)::1 t:37 0 5.3 200 2 400 100 100 360
1 27 l~Ul 9'7t 1.0 ~ '::14 2HO 10'+ 6'+0 047 U 4.2 IdO ~ 1+00 !to 58 3&0
1 27 J.~01 1011) .~ J '='0 t!1j~ "i~ 641 041) 0 5.5 150 2 300 11u
1 27 ~101 ~9d .~ !:l '::llf ;:15 8~ b40 036 0 6.7 1!:>0 C 300 170
1 28 1 1000 .'::1 !::i -;,6 27':1 14 63':1 b3S 0 601 1!;)0 t!. 300 170
1 28 301 100~ 1.0 5 49 2"1':J 84 b2-1 025 0 5.3 100 ~ 300 17\1 3&0
1 28 COl luu" 1.0 ':J '+::1 ~':IO '-J2 b31 b25 0 5.5 tlO ~ 300 170 360
1 2t1 ~01 100 1 1.0 !::i 4-1 ;tlO 107 63u 1:35 0 4.4 100 t!. 250 170 54 360
1 28 1201 100"J 1.11 ~ 1+1 2~0 10 8 036 t:38 U 5.6 150 , 300 no 73 360
1 28 1~01 1010 2.0 4 J~ 301l 104 b39 042 0 4.2 150 2 300 I> 42 360
1 28 1~01 101J 2.11 5 21 3~U 90 6:;':1 b41 0 5.~ 140 ~ 2!:l0 175 360
1 28 2101 101'+ 1.1i j 20 j5U 77 630 627 0 5.7 100 ~ 100 0 360
1 29 1 101'::1 1.0 ~ 1~ 2'::1 66 6~d b21 0 5.4 100 ~ 100 0
1 29 301 1010 1.u 1+ 19 ::i 13 024 tll!:i a 4.8 100 2 £00 lu 18 180
1 29 till 1 1016 1.0 J ~9 3~':J 82 621 612 a .4.6 100 ~ 200 2!:i 68 180
1 29 ";01 101"1 1.0 5 30 30 99 021 el! 0 3.7 1:10 ~ 250 2u 59 180
1 29 lio 1 101~ 1.0 5 21 ~~ lOB 624 bl0 0 5.tI 70 2 200 25 67 180
1 29 J.S01 101'" .!:l 5 17 't-!:l 112 027 t:2~ 0 5.4 7u 2 200 20 83 180
1 29 1tl 01 1021 0 5 34 ou 96 b32 036 0 6.2 70 ~ 200 20 \J.)

\D

1 29 clal 102J v ~ 30 9~ 01 o2d o3u 0 5.9 70 ,: 200 20
1 30 1 10124 \) !::l 34 '10 S4 b26 b~S 0 5.7 70 2 700 2v
1 30 .301 102~ .5 ~ 35 lu 44 623 c15 0 b.o 100 t!. 201,) ..i0 28 180
1 30 bOl 1020 .s 5 32 30u 51 c13 t: 0" 0 4.t1 60 C 200 30 36 180
1 30 901 .5 !;] 40 35'::1 73 b16 t:14 0 4.0 70 , 200 10 86 180
2 12 1031 lOiU .!:i l+ 26 60 2 5 0 225 Itl4 0 4.0 70 4.5 50 t!. 60 1~1J 31 180
2 12 1331 10~!:i .5 5 35 15 279 23E 183 a 4.5 120 5.5 150 3 280 175 33 180
2 12 1031 102':1 .~ 5 43 b~ 2b3 27S 211 0 5.0 15 0 5.5 150 C 2t10 110 40 180
2 12 .1 ., 31 102'+ .s 1 47 '1u 2do 2bO 222 0 5.0 1l:l0 4.5 200 2 2tlO 170 68 180
2 12 2231 lu2..i .5 !::l '+~ 100 2'7!:l 25l:l 20 4 0 5.0 200 5.8 200 ~ 2t:l\l 17u 29 1t10
2 13 ,131 1021 't.o 5 ';,1 ~!::I 28':# 250 184 1 &.5 250 5.6 200 , 2t1 0 1t1o 10 180
2 13 .. 31 1020 4.0 5 60 '1::l 300 260 20 9 1 7.0 310 6.6 200 , i'dO 1d\l 180
2 13 '/31 101'7 4.u !:l 0" 100 300 260 1 7.0 330 6.7 400 G 31+\1 Its\) 180
2 13 1031 1011 3.5 !:l 71 100 312 26u 0 7.0 340 6.6 400 t: 500 1~O 48 180
2 13 1J31 1014 3.5 5 bt! IOU 304 0 8.0 3!:l0 6.9 400 ~ ~oo lou 180
2 13 1031 1011 4.0 4 72 lU~ 303 0 8.5 3~o 8.6 400 C. 70u US 180
2 13 1931 luo~ 4.0 ~ 72 130 300 292 0 8.5 3!:>O 7.3 300 2 700 170 180
2 13 l231 1010 3.:; :; 3" 1!:>0 300 2<j0 1 8.5 300 7.9 100 1 70u 170 180
2 14 13} 1014 3.5 1 25 U'::I 325 320 1 8.0 110 8.0 100 ~ 230 30 180
2 14 431 101~ 3.5 1 34 c40 31~ 300 1 10.0 120 1.3 100 C 230 loa 180
2 14 731 1023 4.0 1 19 241.1 306 290 1 10.0 110 8.3 100 ~ 230 l~O 16 180



5 0 I ~ ... I ~KY \111'1J wL G... l (:w2 cw3 k OFFSHOK~ I\EAHSnOHE tHH:.AKEK cV2 CLJ(! cv3 C03 CV4 CD4
A~T MIj C :::I"C Ull1 (;1"1 CM (.M LM tiM WP wl'1 wP wH I'<tS T uiS ANG

2 14 1031 102b 4.~ u 21 "i.lU 30( ~96 2"17 0 10.0 110 6.7 130 i 2!:)0 10 0 180
2 14 1,3;;il 1024 !:).b lJ If: Idu 300 30: 2b4 0 8.0 110 6.2 130 .) 2~O 1till 18 180
2 14 le31 1024 o • 1 1 22 1,,0 290 301+ 256 0 8.0 110 3.9 100 4:: 250 0 39 360
2 14 1".;11 10~3 fl.b 0 29 IbO 2';1 2YO 2H 0 6.0 100 1.2 100 2 200 0 45 360
2 14 2231 1023 5.0.0 30 175 294 287 2d2 a 6.0 110 6.2 100 2 140 0 76 360
2 15 131 1021 5.0 4+ 36 IbO 2~O 2dS 0 4.0 110 4.6 70 2 140 20 35 18 0
2 IS 431 102u S.b 4 36 ItlU 2ti5 21:11 0 4.0 100 4.3 7 U &. 140 0 43 180
2 15 '/31 10ld S.b 5 31 100 2B4 274 0 4.0 100 4.1 100 C. 30 20 90 180
2 15 1031 1014 5.0 !:J 37 170 2';3 2~6 271 1 5.0 1'+0 4.9 130 2 15u 25 99 360
2 15 1;;31 100~ 5.0 5 41 1tlu 2';2 2~1 266 1 4.5 17u 6.2 l~O ii: 250 25 47 360
2 15 1631 100!::i 5.u 5 37 205 21;7 290 271 1 4.5 120 4.6 IbO ~ 200 25 38 360
2 15 J,l;;31 1001 5.0 ~ 35 21U 2"'4 ~';l:l 276 1 4.5 lou 5.0 100 1 1::'0 a 55 360
2 15 2231 10u3 4.4 5 36 30U 2Yo 2~E: 27d 1 5.5 60 4.7 dO 1 1~U IJ 37 360
2 16 131 10u~ 3.';/ 4 30 ~bU 283 290 2!:)tl 0 6.0 60 5.0 ~O 1 1~0 0 47 360
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2 16 1~31 10 lJ. 2. d ,2 3b ~~o 274 i6ll 2~6 a 7.0 3u 5.4 30 J '70 0 19 360 0
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2 17 J,31 1013 2.1:! 1+ 29 3uu 2'll t::bO 2~~ 0 7.0 030 3.3 30 1 10 0 6 360
2 17 431 1013 2.ll 5 30 ~'7= 209 266 c:':l2 a 7.0 30 2.8 30 1 III a 22 360
2 17 131 1011+ 2.~ ~ ~Cl 300 207 ~61 c~3 0 7.0 30 4.2 50 1 40 175 5 360
2 11 1031 101~ 2.t:l :; 2d 30U 270 215 2!)~ 0 7.0 30 6.9 30 :3 10 0 1 360
2 17 1331 1014 2.t:t 4 JO 2'7= 279 271 262 0 7.0 30 5.3 30 :; 10 u 5 360
2 17 1b31 lUIS 2.2 1 2b 2bO 274 26e 255 1 7.0 3u 5.7 30 3 10 0 14 360
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2 2d 10::11 100 9 -o.~ ~ 2&0 2as 281 0 6.5 30 5.5 10 .3 10 0 25 360
2 28 1331 100~ .l:i 4t 30u 2a3 286 0 7.0 20 3.4 10 .3 11> 0 6 360
2 28 1b31 1012 .!:l ::l .320 282 27':1 0 4.6 10 ;) 10 Q 180
2 28 1':i31 1014 -0.5 4 331.1 290 2170 0 8.0 10 3 10 0 .180
2 28 2;:31 101'+ -0.1;) J l~ 2~-J 286 0 3.9 20 3 10 0 8 180
2 29 131 lOl~ I' S 3= 283 272 0 3.7 40 3 90 100 19 180v

2 29 431 1016 -1.0 4 20 271 271 0 3.6 30 3 bO 170 29 180
2 29 731 loll -l.u ::) 40 2l:H 2Hl 0 3.3 40 J 10 150 23 180
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2 29 1031 101 8 -0.5 5 40 292 29.. 0 6.2 30 3 10 ISu 71 180
2 29 1331 1018 -0.5 S 45 292 289 0 4.d 30 3 bO 170 45 180
2 29 1t)31 1020 -o.S S 3u 285 29.1 0 5.5 40 3 00 170 50 180
2 29 1931 1022 -l.o S 15 290 297 0 4.3 50 3 90 00 180
2 29 2231 1024 -2.0 5 15 29l 29~ 0 5.1 :>0 3 90 170 180
2 30 131 1024 -2.0 5 15 28l 291 0 4.2 bO .L bo 16 0 3S 18 0
2 30 431 1025 -2.ll 5 350 281 281 0 3.0 70 .1 60 170 27 180
2 30 731 lOll -3.0 5 325 277 275 0 4.5 100 3 6\i 160 40 180
2 30 10Jl -4.~ ~ 3.1u 2~2 0303 0 6.4 ~o 3 60 115 43 180
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Figure 2.4 Plot of direction and velocity data from the Aanderaa current meter at the #1 wave tower
on the west site in the summer phase.. Dates are given as Julian days (209 = July 28:
222 = August 10).
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CUMULATIVE FOURIER CURVES
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Figure 2.6 Summer west: meteorological and wave variables, and near
shore current data. All data are graphs of the cumulative
first 15 Fourier harmonics, except for barometric pressure
which is a plot of the real data points. Shaded areas
indicate times of onshore winds on the west coast. Current
data are from the two Bendix meters.
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Figure 2.7 Summer east: meteorological. and wave variables. All data
are graphs of the cumulative first 15 Fourier harmonics,
except for barometric pressure which is a plot of the real
data points. Shaded areas indicate times of onshore winds
on the east coast.
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Figure 2.9 Summer tide records: west (Pointe au Loup) and east (Dune
du Sud) sites. The vertical scales refer to relative water
level elevations (in cm) and were not surveyed with
reference to the same datum plane.
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Figure 2.10 Winter west: meteorological and wave variables. All data are
graphs of the cumulative fi'rst 15 Fourier harrronics, except
for barometric pressure which is a plot of the real data points.
Gaps in the wind data are interpolated from observations at
the east site weather station. Shaded areas indicate times of
onshore winds on the west coast.
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Figure 2.11 Winter east: meteorological and wave variables. All data are
graphs of the cumulative first 15 Fourier harmonics, except
for barometric pressure which is a plot of the real data points.
Gaps in the wind data are' interpolated from observations at the
west site weather station. Shaded areas indicate times of on
shore winds on the east coast.
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Figure 2.12 Winter west: breaker height, precipitation, water level and
groundwater elevations. Breaker height and water level are
graphs of the cumulative first 15 Fourier harmonics. Rainfall
is presented as a histogram of the 24-hour total precipitation
at the Grindstone weather station. Groundwater elevations are
shown as plots of the observed data with reference to the
west site datum plane. )
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WINTER EAST
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Figure 2.13 Winter east: breaker height, precipitation, water level and
groundwater elevations. Breaker height is a graph of the
cumulative first 15 Fourier harmonics. Water level is derived
from the Grindstone tide gauge. Rainfall is presented as a
histogram of the 24-hour total precipitation at the Grindstone
weather station. Groundwater elevations are given as plots of
the observed data relative to the east site datum plane.
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LONGSHORE CURRENT
VELOCITY (em /see )
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Figure 2.14 Winter longshore current velocity and
direction for the west (a) and east (b)
study sites.



SUMMER WINTER

West (51) East (52) West (w1) East (W2)

Barometric Pressure p.46 (122) p.68 (123) 84 (126) 104 (127)

Air Temperature 47 69 85 105

Sky Condition 4R 70 86 106

Wind Velocity 49 (122) 71 (123) 87 (126) 107 (127)

Wind Direction 50 (122) 72 (123) 88 (126) 108 (127)

Water Level 51 125 73 125 21 89 (21) (128) 129

Groundwater Level 1 - - 90 128 110 129

Groundwater Level 2 - - 91 128 111 129

Groundwater Level 3 - - 92 128 112 129

Rainfall 52 74 93 128 113 129

Offshore Wave Period 53 75 - 114 (127)

Offshore Wave Height 54 76 .- 115 (127)

Nearshore Wave Period 55 (122) 77 (123) 94 (126) 116

Nearshore Wave Height 56 (122) 78 (123) - -
Breaker Height 57 (122) 79 (123) 95 (126) (128) 117 (127) (129)

Breaker Type 58 80 96 118

Breaker Distance 59 (122) 81 (123) 97 (126) 119 (127)

Breaker Angle 60 82 98 120

Offshore Cur. Ve 1/D i r(CV/CD 1) 61 - 99/101 -,.

Offshore Cur. Vel. (CV2) 19 62 (122) - - -
Offshore Cur. Dir. (CD2) 63 - - -
Nearshore Cur. Vel. (CV3) 19 64 (122) - - -
Nearshore Cur. Di r. (CD3) 65 - - -
Longshore Cur. Vel/Di r(CV/CD4) 124 124 130 -130

Table 2.3 Location index of data and Fourier plots (Fourier plots are bracketed)

-'

w....
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PART 3

COMPUTED WAVE POWER VALUES
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Derivation of Values:

Wave power values (E) for each cm2 surface area of the incoming wave was
computed from:

E = pgH2 rms
8

10800 ergs/cm2/3 hours
T

(1)

where: Hrms =~H22sign , p is the density of sea water and g is the

acceleration of gravity

No wave data were obtained from the west study site during the winter phase
and H. is deri ved from:sign

where Hb is the breaker height. This linear regression coefficient was obtained
by comparing observed breaker height and measured wave height values from the
east site during the winter phase.

Data Format:

The data are presented as computer print-out tables of the variables and
the computed values in the sequence summer west, summer east, winter west and
winter east. Figure 3.1 is a plot of the log values of the data and a summary
of the data is given in Table 3.1.

TABLE 3.1

Summary of wave power values

Wave power (ergs/cm2/3 hours)
Mean Minimum Maxi mum

west 6. 153 x 108 1.508 x 107 4.105 x 109

Summer east 3.382 x 108 1•131 x 10 7 3.140 x 109

west 2.291 x 109 2.017 x 108 2.743 x 10 10

Winter east 1.778 x 109 3.140 x 10 7 1.120 x 10 10



WAVE POWER
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Figure 3.1 Plot of the log values of wave power (west - solid line; east - dashed line).
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uA'I' I It o1 l Pl.:.~ J CI, S I \J • tiE. I (~H r HMS HtJ~HT ENEfo<Gy
(~E C. ) (l>1II • ) (CM. ) E~GS/CM/3HR.

Ju U 2.0 31) 21 3.053t: 08
30 3uo (l.0 J() 21 3.053E O~

In too c.O ~O 14 1.3571; 08
.10 .; 0 I) 1.5 10 1 4.S23E 01
30 1200 2.5 20 14 Ie Oe6E 08
::JO 1~OO 3.0 ~O 14 9.046E 07
Ju 18ull 2.5 en 14 1.0~6E 08
.::JU 2100 4.11 10 1 1.696E 07
031 0 4.H 10 7 1.696E 07
31 3()0 2.0 IO 7 3.392E 07
31 CUll 3.u 10 7 2.262E 01
31 ~OU 3.0 10 7 2.262E 07
H 12 u() 3.0 In 7 2.262E 07
:.il l~UU 3.0 10 7 2.262E 07
31 lelliJ 2.0 ~O 14 1.357E OA
31 210U 2.5 20 14 I.OSbE 08

1 0 2.0 20 14 1.357E 08
1 30t! 2.5 30 21 2.442E OR
1 cOO 3.~ So 35 4.846E 08
1 ~ou 3.= 5u 35 4.t.i46E OR
I 1c!OO 4.0 60 42 6.106E OB
1 1~1l(j 4.0 60 42 6.lU6E OR
1 l~OU 3.5 ~u .3S 4.846E 08
1 2100 3.5 40 28 3.102E OA
2. (I 3.0 50 35 5.b54E 08
e 30U 03.0 40 2R 3.6HH:. 08
2 ~OO 4.J 70 49 8.311E. O~

2 "Ou 5.u 130 '12 2.293E 09
2. 1ctlu h.(I 140 119 2.216E 09
2 I~Oll 6.0 110 7A I.36SE 09
2 leVI) 5.0 '1U 04 1.09f1E oq
2 21u(l S.O 60 !::1 A.684E OA
j I) 5.5 1:10 57 7.H95E OA
.3 jill) I:> • (I hU 't2 4.885E OR
.3 E: lIl) 4.0 c:,u 42 6.106E 08
.3 ~U/) 4.0 4u 28 2.71l+E OR
j 120 l.' 3.0 30 ~l 2.. (13!)E 08
J 150u 4.0 ~O 35 4.240E 08
3 ltl U (J 3.5 4 (I 28 3.102E OA
.3 210 () 4. () 40 28 2.1ll+E 08
'+ 1I 4.0 jlJ 21 1.~27E 08
4 3ltll 4.() ~O 14 6.18!:)E 07
'+ to 0 () 3.5 20 14 1.754E 07
'+ "Ou ,+.Il ~O 14 6.18~E 07
'+ It:llU 4.(J ~O .14 6.785E 07
4 l~OlJ 3.0 ~11 14 9.046E 07
4 180u 3.0 1<1 7 2.262E 07
4 ~J.Ou 3.0 to 'f 2.262E 01
~ 0 2.0 c! (I 14- 1. 3S 7E OR
5 30u 2.0 30 21 3.u53E OR
!; 600 3.0 70 4q 1.lOtlf 09
'=' "UO 3.0 TO 449 1.lOtiE 09
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l)~ 1 TlfV1l: PE.HICu 5113. HI:.IGHl ~f~S Ht:IC;I1T ENE~GY

(SEC. ) (C~. ) (C~. ) EI1GS/CM/3HR.
~ liOv 3.5 100 11 1.93t;E 09
5 150u 3.5 90 64 I.S70E 09
~ 1t:l 0 IJ 4.0 ~O 57 1. ot~6E 09
'S 21uu 5.0 10 4Q 6.649E O~

6 () :'.ll ~o 64 I.U99E 09
6 3uo 6.0 90 64 9.159E OF'
b 6uo 7.0 100 11 9.692E 08
6 90U 5.0 YO 64 1.099E 09
6 1200 4.0 80 57 1.0~6E 09
6 1500 4.0 80 57 I.086E 09
b 1800 4.0 70 49 8.311E 08
6 2100 4.5 60 42 5.42dE 08
7 0 5.0 60 42 4.B85E 08., 3UU 6.0 ':10 64 9.1!:i9E 08
7 600 5.0 IjO 64 1.099E 09, 9UU S.c '70 t4 1.09~E 09
7 120u S.o 90 64 1.099E 09, 150U 5.0 100 11 1.357E. 09
7 1eOO 6.0 110 78 1.36SE 09
7 210U 6.0 lOll 71 1.131E 09
d 0 5.0 bO 42 4.8e5E Oe
d 300 4.1) &to 28 2.714E. 08
H boO 3.5 40 28 3.102E 08
d 9uu 3.5 40 2H 3.102E OR
~ 120 II 3.5 50 35 4.ti46E OR
t:l 150u 4.0 60 42 6.106E 08
8 1 t: 0 I) 5.0 ~u 57 8.684E 08
d 2100 5.0 dO 57 A.684E oe
'1 u 5.0 10 49 6.649E OR
y 30 l) 4.0 bO 42 6.106E 08
'oJ 6UO 5.0 tiO 57 8.6S4E. OR
Ij ~oo 5.0 till ~7 Ih684E 0e

'"
1200 5.0 HO 57 8.684E Oe

'.J 1500 5.0 tiU If: 7 R.684E 08
'1 180U 5.0 80 57 8.b84E 08
'1 2100 5.0 dO 57 A.684E 08

10 0 5.!J 70 49 6.044tE Oe
10 300 5.0 70 '+9 6.64~E 08
Ltl 600 q..5 60 '+2 5.42dE 08
10 "00 4. (1 btl 42 6.l06E 08
1I) It::QO 4.u cu 42 6.106E 08
10 15uu 4.0 6u 42 6.106E 08
ill 1e u() 4.0 60 42 6.10oE 08
10 210U 4.0 70 49 8.311E OR
11 (j 4.u (::.0 42 ".lu6E OR
11 .3uu 4.0 6U 42 6.10bE 08
11 600 .h5 ~o 35 4.b4bE 08
!l 900 3.5 ~o 35 4.&46E 08
11 11:00 3.5 60 42 6.97~E 08
11 150U 4.0 10 4q H.311E OR
11 lE:!OO 4.0 60 ... 2 6.10bE OR
11 2 !<.Il1 4.0 ~o 3t; 4.240E 08
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lJ ... Y f 1."'1:. Pt.H Ill' ~I~. Ht lc,H I ~MS HI=. IC;HT ENEHGY
(Sf c.) (eM. ) «(I'll. ) E~GS/CM/3HP.

12 0 3.5 '+0 2~ 3.11JCE 08
J2 300 3.5 50 .35 4.Rl+bE 08
12 tiou 3.5 !:lU 35 4.H4bE 08
12 ':iUlJ 4.0 ~o 35 4.240E 08
12 12 uu 4.0 40 2H 2.714E 08
l~ 1~Oll 3.5 30 21 1.74SE Of:'
1~ 1~0t) 3.5 30 21 1.745E OR
Ie 210U 3.5 30 21 1.745E OR
13 lJ 4.0 20 14 6.78~E 07
IJ .:lUU 4.tl 10 7 1.b9bE. 07
13 60U 3.5 lU 7 1.93ijE 07
J 3 ~O(l 2.5 2u 14 1.08bE 08
13 12uu 3.0 3u c:1 2.03SE o~

1J 1~UU 3.0 ~u 35 S.654E 08
lJ ll:lUll 3.(1 ~o 35 5.654E 08
1.3 ZlUO 3.0 ~(J 35 5.654E 08
14 II 2.5 40 28 4.342E O~

l~ 3uo 2.0 20 14 1.351E 08
14 60U 2.5 30 21 2.442E 08
1'+ "00 2.5 3u 21 2.442E OR
14 1200 2.5 20 14 1.086E 01:\
14 15ul) 3 .. 0 20 14 9.04bE 07
14 1800 3.5 20 14 7.154E 07
14 2100 3.5 ~o 14 7.154E 07
15 U 3.11 40 2H 3.618E OR
IS 30U 4.0 120 es 2.442E 09
1~ 600 5.5 160 .Ll3 3.1S8E 09
15 9{JU ~.o 220 156 4.105E 09
1~ I~OO 7.5 210 14~ 3.989E 09
l~ 150u 7.5 200 1'+ 1 3.618E 09
l~ 1t: UI) 7.5 11; 0 134 3.266E OQ
15 210U 7.0 l':iO 134 3.499E 09
ib 0 6.5 lU 0 121 3.38ZE 09
10 3uu 6. /l 1'+0 "9 2.21bE 09
10 cOO 6.0 140 ~9 2.216E OQ
16 YOo 5.5 '10 El4 9.992E OR
10 1200 5.5 IOu 11 1.234E OQ
10 l~oo 6.~ 120 ~5 1.503E 09
10 180u h.O 110 7A 1.36dE 09
16 2100 5.5 YO t:4 9.99iE o~

If 0 s.s tlo ~7 7.t;9SE o~
I 1 .31>0 5.0 70 49 6.649E 08
17 6uo 5.0 60 42 4.885E 08
If You 4.'5 tlU 42 5.42tiE 08
11 lc::OO 4.5 50 35 3.769E OR
17 I~UU 4.t1 40 28 2.714E OH
1 1 lC:OO ,3.0 JO 21 2 • .o35E 08
i 1 i100 '3.'5 JO 21 Ie 745E 08
it:! 0 5.0 20 14 5.428E 07
it:! 3uu 5.0 2U 14 5.428E 01
18 cOO 2.5 .30 21 2.442E OR
Id YOO 3.0 40 2~ 3.61BE 08
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U:~ y IIMt:: PE~H:IJ SIG. HE.IGHT I'CMS HtI~Hr ENERGV
(SE.C.) (Cj1ll. ) «.:M.) tRGS/CM/3H~.

lr:l .200 3.0 :'0 35 5.b54E oe
1~ 15UO 3.0 ~o .3S S.654E 08
1d 1ti OO 3.5 60 42 6.91tiE OR
18 2100 3.5 50 3'5 4.846E 08
l~ 0 4.n Ju 21 1.521E 08
lY 300 4.11 30 21 1.527E OA
11.} E::O(; 4.5 30 21 1.351E 08
19 "00 5.5 40 ~8 1.974E 08
1'1 li::OU 4.5 .30 21 1.351E 08
1"1 150u 4.5 30 21 1.351E 08
1"1 l~UU 4.5 3u 21 1.351E 08
1~ 2100 4.5 30 21 1.351E OB
20 (1 4.~ ~O 14 6.031E 01
~O JOl.l 4.5 20 14 6.031E 01
?O 600 4.5 10 1 1.S08E 07
20 "00 4.5 10 1 1.SOtiE 07
2u l~lJlJ 4.0 lu 7 1.69bE 07
20 1~Ol) 4. (I 10 7 1.b9bE 07
20 lSOO 4.0 2u 14 b.7eSE 01
20 2100 4.0 cO 14 6.785E 07
21 I) "'.0 10 7 1.696E 07
21 300 4.0 c:o 14 6.7t.i5E 07
~l cOO 5.0 10 7 1.357E 01
21 " 0 (; 1.5 10 1 4.523E 01
~l 12(10 2.5 ~(j 14 1.08bE 08
~l 1500 2.5 JO ~1 2.442E 08
21 1t!01l 3.0 40 28 3.61bE OH
21 2100 3.0 l+U 28 3.61~E 08
22 0 3.5 ~o 35 4.ts46E 08
~c. JUU .5 60 '+2 4.88SE ()9
2i. 600 4.5 60 '+2 5.428E 08
22 "uu 4.5 So 3S 3.76YE 08
22 12uo 5.0 60 42 4.88SE OR
22 l~OU 4.~ ~lJ 35 3.169E 08
22 1~ 00 4.0 ~o 3S 4.240E 08
22 2100 4.11 70 l+9 8.311E OR
23 v s.o ~o 64 1.099E 09
?3 3 Ull 5.0 70 49 6.649E 08
23 ~O\,; 4.5 60 l+2 S.42~E OR
i'3 ., 0 (J 4.0 SO 35 4.240E 08
i:!3 l~OO 4.0 70 49 th311E 08
~3 150U 5.0 50 35 3.3q2E OR
23 180(1 4.() bO 42 6.106E OR
23 cJ.OO 4.5 50 35 3.169E 08
24 u 4.(' 50 35 4.240E OR
2'+ 300 3.5 30 21 1.745E 08
c4 6UO 5.0 cu 14 1j.42tl~ 01
c4 900 3 ... 30 21 1.14SE OR....
2'+ 120u 3.0 3u 21 ~.03~E OB
t!.l+ l~ OU 7.'::J 30 il 8.141E 01
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DAY TIME PERlOD SlG. HEIGHT RMS HEIGHT ENERGY
(SEC.) (eM.) (CM. ) ERaS/CM/3HR.

30 430 4.0 60 42 6.106E 08
30 730 4.0 50 3S 4.240E 08
30 1030 4.0 50 35 4.240E 08
30 1:330 4.0 50 35 4.240E 08
30 1·630 4.0 30 21 1.527E 08
30 1'930 4.0 30 21 I.S27E 08
30 2230 4.0 30 21 1.527E 08
31 130 4.0 30 21 1.527E 08
31 430 4.0 40 28 2.714E 08
31 730 4.0 50 35 4.240E 08
31 1030 5.0 40 28 2.171E 08
31 1,330 4.0 50 35 4.240E 08
31 1630 4.0 50 .35 4.240E 08
31 1930 4.0 50 35 4.240E 08
31 2230 4.0 50 35 4.240E 08

1 130 4.0 40 28 2.714E 08
1 430 4.0 40 28 2.714E 08
1 130 4.0 40 28 2.714E 08
1 1030 4.5 30 21 1.351E 08
1 l i330 4.0 30 21 I.S27E 08
1 1630 4.0 30 21 I.S27E 08
1 1'930 4.0 30 21 I.S27E 08
1 2230 4.0 30 21 1.S27E 08
2 130 2.,5 20 14 1.086E 08
2 430 2.0 20 14 1.357E 08
2 730 2.0 20 14 1.357E 08
2 1030 2.0 20 14 1.357E 08
2 13;30 1.5 20 14 1.809E 08
2 1,630 5.0 20 14 5.428E 07
2 1930 6.0 20 14 4.523E 07
2 2230 6.0 20 14 4.523E 07
3 130 6.0 20 14 4.523E 07
3 430 6.0 20 14 4.523E 07
3 730 6.0 20 14 4.523E 07
3 1030 6.0 20 14 4.523E 07
3 1330 1.5 20 14 1.809E 08
3 Hi30 3.0 20 14 9.046E 07
3 1'930 4.0 20 14 6.785E 07
3 2230 4.0 10 7 1.696E 07
4 130 4.0 10 7 1.696E 07
4 430 5.0 10 7 1.357E 07
4 730 5.0 10 7 1.357E 07
4 1030 5.0 10 7 1.357E 07
4 1·330 5.0 10 7 1.357E 07
4 1f30 5.0 10 7 1.357E 07
4 1930 3.0 10 7 2.262E 07
4 2230 3.0 10 7 2.262E 01
5 130 3.0 10 7 2.262E 07
5 430 2.0 20 14 1.357E 08
5 730 3.0 30 21 2.035E 08
5 1030 3.0 40 28 3.618E 08
5 1;330 3.0 40 28 3.618E 08
5 1,630 2.5 30 21 2.442E 08
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DAY TIME PERIOD 516. HEIGHT RMS HEIGHT ENERGY
(SEC. ) (CM.) (eM. ) ERGS/CM/3HR.

5 1930 3.0 30 21 2.035E 08
5 2230 4.0 20 14 6.785E 07
6 130 5.0 10 7 1.357£ 07
6 ·430 5.0 10 7 1.357E 07
6 730 5.0 10 7 1.357E 07
6 1030 5.0 10 1 1.357E 01
6 1330 1.0 10 7 6.785E 07
6 1·630 4.0 10 7 1.696£ 07
6 1930 4.0 10 7 1.696E 07
6 2230 4.0 10 7 1.696E 07
7 130 5.0 10 7 1.357E 07
1 430 5.0 10 7 1.357E 07
7 730 1.5 10 7 4.523E 07
7 1030 2.0 30 '21 3.053E 08
7 1·330 2.5 40 28 4.342E 08
7 1630 2.0 40 28 5.428E 08
7 1930 3.0 40 28 3.618E 08
7 2230 3.0 30 21 2.035E 08
e 130 4.0 20 14 6.785E 07
e 430 4.0 20 14 6.785E 07
e 730 3.0 20 14 9.046E 01
8 1030 3.0 20 14 9.046E 07
8 1330 3.0 20 14 9.046E 07
8 1·630 3.0 30 21 2.035E 08
e 1'930 3.0 30 21 2.035E 08
8 2230 4.5 30 21 1.357£ 08
9 130 5.0 30 21 1.221E 08
9 430 5.0 30 21 1.221E 08
9 130 5.0 20 14 5.428E 07
9 1030 5.0 20 14 5.428E 07
9 1330 5.0 10 7 1.357E 07
9 lE30 5.0 10 1 1.357E 07
9 1930 5.0 10 7 1.357E 07
9 2230 5.Q 10 7 1.357E 07

10 130 5.5 10 7 1.234E 07
10 430 5.5 10 7 1.234E 07
10 730 6.0 10 7 1.131E 07
10 1030 6.0 10 7 1.131E 07
10 1,330 6.0 10 7 1.131E 07
10 1,630 6.0 10 1 1.131E 01
10 1930 6.0 10 7 1.131E 01
10 2230 6.0 10 1 1.131E 07
11 130 6.0 10 7 1.131E 07
11 430 6.0 10 7 1.131E 07
11 730 6.0 10 7 1.131E 07
11 1030 6.0 10 7 1.131E 07
11 1330 6.0 10 7 1.131E 07
12 1330 4.5 60 42 5.428E 08
13 H,30 5.0 50 ,35 3.392£ 08
13 1930 4.0 50 ,35 4.240E 08
1-3 2230 4.0 70 49 8.311E 08
14 130 4.0 70 49 8.311E 08
14 430 4.5 60 42 5.428E 08
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DAY TIME PEFlICD 516. HEIGHT RMS HEIGHT ENERGY
(SEC.) (C~. ) (eM. ) ERG5/CM/3HR.

14 730 4 ..5 60 42 S.428E 08
14 1030 4.5 50 ,35 3.769E 08
14 1330 5.0 SO 35 3.392E 08
14 1,630 5.0 60 42 4.885E 08
14 1'930 5.0 60 42 4,8SSE 08
14 2230 5,0 50 35 3.392E 08
15 130 5.0 50 -35 3.392E OB
15 430 5.0 30 21 1.221E 08
15 730 6.0 30 21 1.GleE 08
15 1030 7.0 30 21 8.723E 07
15 1:330 7.0 30 21 8.723E 07
15 1>630 7.0 JO 21 e.723E 07
15 1'930 7.0 JO 21 8.723E 07
15 2230 7.0 30 21 8.723E 07
16 130 7.0 30 21 8.723E 07
16 430 7.0 20 14 3.B77E 07
16 730 7.0 20 14 3.877E 07
16 1030 7,0 20 14 3.877E 07
16 1330 2 ..5 30 21 2.442E 08
16 1,630 2.,5 30 21 2.442E 08
16 1'930 2.,5 40 28 4.342E 08
16 2230 2.,5 30 21 2.442E 08
17 130 5.,5 30 '21 1.110E 08
17 430 6.0 40 28 1.809E 08
17 730 6.0 40 28 1.e09E 08
17 1030 6.0 40 28 1.809E OB
17 1330 6.0 30 21 1.018E 08
17 1,630 6.0 20 1'+ 1t.523E 07
17 1930 2.5 30 21 2.442E 08
17 2230 2.5 30 21 2.442E 08
18 130 2.5 30 21 2.442E 08
18 430 2.5 30 21 2.442E 08
18 130 3 .-5 60 42 6.97eE 08
Ie 1030 5.0 120 85 1.954E 09
18 1,330 5.0 120 85 1.954E 09
Ie 1,630 5.0 100 71 1.357E 09
Ie 1'930 5.0 100 71 l.l57E 09
Ie 2230 5.0 70 49 6.649E 08
19 130 5.0 60 42 4.88SE 08
19 430 4.0 40 28 2.714E08
19 730 4.0 30 21 1.527E 08
19 1030 4.0 30 21 1.527E 08
19 1,330 4.0 30 21 1.527E 08
19 1630 5.0 30 21 1.221E 08
19 1'930 5.,5 30 21 1.110E 08
19 2230 5.,5 30 '21 1.110E 08
20 130 5.,5 30 21 1.110E 08
20 430 6.0 20 14 4.523E 07
20 730 6.0 20 14 4.S23E 07
20 1030 2.5 40 28 4.342E 08
20 1,330 2,5 40 28 4.342E 08
20 1·630 3.,5 30 21 1.745E 08
20 1930 5.0 30 21 1.22lE 08
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DAY TIME PEAIOO 51G_ HEI,GHT RMS HEIGHT ENERGY
CSEC.) CCfIl. ) teM. ) EAGS/CM/3HA.

20 2230 6.5 30 21 9.394E 07
21 130 6.5 30 '21 9.394E 07
21 430 6.5 20 14 4.17SE 07
21 130 7.0 30 21 8.T23E 07
21 1030 2.0 30 21 3.0S3! 08
21 1330 2.5 40 28 1t.342E 08
21 1,630 2.5 40 28 4.342E 08
21 1930 3.0 40 28 3.618E 08
21 2230 3.0 40 '28 3.618E 08
22 130 4.0 50 ,35 4.240E 08
22 430 4.0 50 ,35 1t.240E 08
22 130 4.0 40 28 2,71ltE 08
22 1030 4,0 40 28 2.714E 08
22 1330 5.0 40 '28 2,171E 08
22 1630 4.0 40 28 2,714E 08
22 1930 3.0 50 ,35 5.654E 08
22 2230 3,0 50 ·35 5.654E 08
23 130 2.,5 40 28 4,342E AS
23 430 4.0 30 21 1.527E 08
23 130 2.,5 40 28 4.342E 08
23 1030 3.0 40 28 3.618E 08
23 1,330 3.0 50 35 5.654E 08
23 l630 3.0 50 ,35 5.654E 08
23 1930 3.5 60 42 6.978E 08
23 2230 3.5 70 49 9.498E 08
24 130 4.0 80 ·57 1.086E 09
24 430 4.0 70 49 a.311E 08
24 130 4.0 70 49 S.311E oS
24 1030 6.0 150 106 2.544E 09
24 1330 7.0 180 127 3.140E 09
24 1630 6.5 170 120 3.017E 09
24 1'930 6.,5 160 113 2.672E 09
24 2230 6.0 150 106 2.544E 09
25 130 7.5 100 71 9.046E 08
25 430 7.5 100 71 9.046E 08
25 '730 7.5 120 es 1.303E 09
25 1030 7 ..5 100 71 9.046E 08
25 l330 7.5 70 49 4.433E 08
25 1630 5.0 60 42 4,8e5E oa
25 1,930 5.0 60 42 4.88SE oa
25 2230 5.0 60 42 4.8S5E 08
26 130 5.,5 50 ·35 3.084E 08
26 430 5 ..5 50 35 3.0e4E 08
26 130 6.0 50 ;35 2.82TE 08
26 1030 6.0 40 28 1.809E 08
26 1·330 4.,5 40 2a 2,412E 08
26 l630 4.5 40 28 2.412E 08
26 1'930 4.0 40 28 2.714E 08
26 2230 2.,5 40 28 1t.342E 08
27 130 4.0 70 49 a.311E 08
27 430 4.0 70 '.49 S.311E 08
27 130 4.0 eo ,57 1.086E 09
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lJA '( TllVl t 1-'t.I·q Cu 51G. t1t:.lGHT I-tMS HI::.IGt1T ENEI-tGv
(SEC. ) (Ct-1. ) (C ~t. ) ~'HGS/CM/3H~ •

1~ 1~ 'J 1 4.4 4q .34 3.66e>E OR
12 1:JU1 8.() tt'-i 34 ?.o15E 08
12 1~ V 1 4.'" ~~ 34 3.291E 08
12 2101 :;.2 :)~ ~l 4.392E OR
13 1 :'.7 07 4A 5.390E 08
13 3U1 ':1.1) 114 eo 1.152E 09
lJ c l}1 1.1 114 t!O 1.234E 09
103 yO! 6.1 151 1u7 2.527E OQ
13 1c. I) .l 5.1 123 1:l7 2.010E 09
13 l~Ol 7.1] IIHS 133 3.418E OQ
13 I~OI 12.1 2u6 1~6 2.3IHt:: 09
13 21) .I. 6.4 1 1'i lc:6 3.379E 09
14 1 b.2 1~ 1 lUll 2.189E olJ
1'+ 3U1 4.5 f:Jl I.+~ 6.H27E 08
14 t:lJl 4.3 d~ t: 1 1.162E 09
14 '7v1 4.3 114 eO ?03~E 09
14 1~.j 1 5.M lU4 14 1.274£ 09
l~ 1:;,1J1 ';.4 114 l:!O 1.623E 09
1.. lev1 4.4 01 '+11 6.982E OA
1~ 2lvl 4.H b 7 '+8 6.400E O~

l~ t· t•• 2 07 4loi 7.314E O~

1~ jot 3.-.1 ~'-i .34 4.134E OR
1~ CUl 3.~ ~9 34 4.6i)1E O~

1'j "fol 2."; ,+9 .34 5.e>60E OA
1~ I~Ul 3.1 J4 c::H 3.411E O~

1~ 1':501 3.? :;/05 41 ".137E OR
1':> 1~ 0 1 .~. 4 ~li 4} 6.717E 08
1~ 2101 3.b 07 4H ~.~33t: 08
Ib 1 4.? b7 4H 7.314E 08
10 3lH '+.~ tI" ~ 1 1.04.1E 09
10 cOL I• • r. 'i':l e7 1.334E Oq
16 "01 '5. t IdM 1.33 4.213E 09
lo l~ul 6.3 2~3 Py 1;.876£ 09
10 I::)U1 6.4 cOb J. .. h 4.513E 09
16 1 t:: 0 1 6.1 IbO 113 2.847E 09
10 21ul 4.3 114 tlO 2.038E 09
1 7 1 4.~ 114 ~o 1.991E 09
1 I 31.11 03 I;, 9~ 67 1.753E 09....
11 601 5.~ l't 1 .100 2.468E 09
J ( ':IU1 5.~ 1bn 113 3.101E oq
1 I 1,u1 S. l 20h l<:tb 5.b6'+E 09
1 ( 1~U1 5 t; 206 14A 5.252E 09.-
1 I ItjUl ".~) 206 146 4.814£ 09
1 7 21U1 5.1 160 113 3.4Q5E 09
1fj 1 S.3 114 t;o 1.653E 09
lH 3lJl ~. \) t!6 cl 1.250E 09
Ie 6Ul 4.3 95 t=7 Ie 427E 09
Itj "Ul 2. q 9~ t7 2.191E 09
lti 1'01 4.1 132 "3 2.522E 09
lei ) ~ l. 1 4.4 132 ~J 2.694E 09
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UtlY 1J.1"l1::. Pf'.R 1Cu 51b. HE:IGHI Hfo1S l1t:.lr,Hl ENEf.CGY
(~E t • ) «(;M. ) «;.v\.) EI~GS/CM/3H~.

ld It:!Ol 5.u 160 113 3.413E 09
ltl 2101 S.q 11':/ 12ft 3.66~E 09
111 1 4.1 11Q lio 4.601E 09
1'1 3111 4.1 17~ 12h 5.274E 09
1'i f:Ol 4.3 1b9 l~O 4.520E 09
1':1 "01 6.5 206 11.t6 4.444E 09
19 l~ld 6.t:! 392 217 1.S31E 10
1':/ 1~()1 3.~ 3'i2 217 2.740E 10
1':1 1tlOl 4.4 db ~1 1.136E 09
1~ 2101 4.9 Bo Ell 1.020E OQ
20 1 5.3 86 61 9.430E 08
~o JU! 3.8 ':I!;; €:7 1.f:l15E 09
20 COl 4·0 '15 t7 1.534E 09
f!O ~1I1 3.5 95 67 1.753E 09
~o Ie.:OJ. 4.2 104 14 1.760E 09
20 1~ ll1 3.5 114 tin 2.503E 09
2u IdOl 4.3 114 "0 2.038E 09
~o 21111 4.4 95 67 1.395E 09
21 1 3.Fl Sti 41 6.010E 08
21 J01 4.5 49 .34 3.583E 08
21 b01 3.7 58 41 6.113E Of4
C?1 <101 4.1 67 4H 1.493E OR
21 1201 4.6 '15 67 1.334E 09
21 1~1l1 5.0 1 tl 0 113 3.473E 09
i1 I ~ Ill. 6.3 lbl) 113 2.751E 09
~1 21U1 5.1 206 146 5.06tJE 09
22 1 6.2 ~Ob 14 " 4.659E 09
22 Jul 6.9 1b II 113 2.S17E 09
22 001 6.3 114 ~o 1.391E 09
22- " (I 1 4.4 206 146 6.565E 09
22 leu1 4.3 16"1 1~o 4.520E 09
22 l~ U1 4.3 16 0 113 4.039E 09
22 1~ U1 4.7 16u 113 3.b9SE 09
2c 21Ul 1.1 1bO 113 2.446E 09
23 1 b.3 16u 113 2.751E 09
23 Jul ~.5 114- ~o 1.593E 09
2j tlOl ';.7 110+ t:!O 1.531E 09
23 YOI 4.~ t:l6 61 1.041E 09
23 12 U1 5.3 1U4 10+ 1.394E 09
23 l~Ul 5.2 1':l6 61 9.612E 08
lJ l~(JJ 5 I;; tib cl 9.081E oe.~

2,; 2101 5.2 "17 ~4 1.64tJE OR
1:0+ 1 5.6 07 4~ 5.486E 08
24 .3ul ~.ll b 7 4& 6.144E 08
24 001 ~.l 51:i 41 4.478E OR
2 '• ~O1 5.1 ~b '+1 4.418E .08
24 1~\Jl 5.5 b7 48 S.58SE 08
~4 !~Ul 5.4 5tj '+1 4.229E o~

24 1~Ul 4.8 l;J1-l <+1 4.758E 01:\
24 2101 4.7 !:lH 41 4.859E OA
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DAY TIMt Pl:klCU 51G. Htll3Hf HMS H€Ir,HT ENEkGy
(~EC. ) (eM.) (C fl.,. ) fHGS/CM/3HR.

~~ ! 4.0 ~~ '+1 4.965E OR
~~ 31.11 3.9 61 4H 7.877E oe
~~ t:J 0 J 4.7 67 ttA 6.536E Oti
2~ "Ul 3.7 4~ J4 4.3S8E 08
25 l~ U1 4.2 4~ 34 3.839E 08
2~ l~(jl 4.3 44 34 3.750E oA
2~ ll:!Ul 4.4 b" '+~ 6.982E OR
~t:l 21U1 5.5 77 54 7.230E OR
2b 1 5.7 77 ~4 6.977E OR
20 301 5.6 77 54 7.10lE OR
20 cui t:l.6 lU14- 14 1.320E 09
20 I1Ul 7.6 lU4 14 9.724E 08
co 1201 4.7 160 113 3.695E 09
26 1~O1 7.2 lats 133 3.323E 09
20 ltlol 5.'1 200 1"'~ 4.896E oq
cb 2101 6.6 18 !j 133 3.626E 09
21 1 5.5 119 l~fol 3.932E 09
27 JlIt s.e 160 11:-1 2.994E 09
t!.7 tU! 6.tt 160 111 2.113E 09
cl ':jul 6.,.:l 141'7 139 3.87SE 09
27 12ul 5 • .3 ~Ub 1it fol 5.4S0E 09
2( 1!J IJl 4.2 IHH 133 5.697E 09
2" 11'OI 5.5 160 113 3.158E 09
27 ~ llJ 1 6.7 100 113 2.592E 09
~ti 1 6.l 1bO ll~ 2.847E 09
2tl JUI 1.) • .,3 11'+ °0 1.6S3E 09
~8 clll ';.Ii I:J!i e7 1.116E 09
28 ':101 4.4 114 ~o 1.991E 09
2t; 1t; U1 5.6 160 113 3.101E 09
28 1501 4.2 leO 113 4.13SE 09
2e 1~ u 1 ~.g 1ti 1 lu7 2.612E 09
21j 2101 5.7 114 t:!o 1.537E 09
29 1 5.4 lIlt t:!o 1.b23E 09
2f1 Ju1 4.1:1 114 ~o 1.82SE oq
~9 t:01 4.6 114 ~o 1.90~E 09
29 ~OI 3.7 95 t;7 1.b5tlE 09
29 Idll 5.~ !.if.) 61 8.bl1E 08
2~ I~U1 ~.4 Elf, 61 9.2S6E OR
2"J I~OJ 6.2 tl6 61 8.061E OA
c~ 2101 5.9 ~6 61 8.471E OR
30 1 5.7 lj6 ~l 8.769E 08
30 301 6.6 114 ~o 1.328E 09
30 tul 4.8 n 54 8.285E 08
30 YOl 4.0 !jo 61 h250E 09
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OA'f f1Mt:. ~E.HICU SlG. Ht.:lGHI HMS HtIGHT ENEHGY
(SEC. ) (O~. ) (C tv!. ) E~GS/CM/3HR.

1~ lU31 4.0 70 49 R.311£ OR
112 1331 4.5 120 eas 2.111£ 09
12 16 ..31 s.o 150 lUb 3.053E 09
12 1931 5.U IBO !i7 4.39bE 09
Ie 2231 '5.0 200 1,+ 1 5.42~E 09
Ij 131 6.5 250 1/7 6.524E 09
13 '+31 1.0 310 219 9.314E 09
13 131 7.0 330 c33 1.055E }O
1.3 1031 7.0 340 240 1.120£ 10
13 1331 8.0 350 21+ 7 1.03'JE J 0
13 1631 8.5 3~O t!.1+7 9.778E 09
13 19.31 8.5 350 c,+7 9.778E 09
13 2231 d.S 300 t!.12 7.184E 09
14 131 R.O 170 lin 2.451E 09
14 .. 31 10.0 120 85 ~.770E 08
11+ 731 10.0 110 18 8.209£ 08
14 10Jl 10.0 110 78 8.209E 08
14 13J1 R.O 110 18 1.026E 09
14 16.31 a.o 110 7~ I.02bE 09
14 1.,31 6.0 100 11 1.131E 09
11+ 2231 6.0 11u IR 1.368E 09
b 131 4.0 110 IA 2.052E 09
15 .. 31 4.0 100 11 1.69bE 09
1:j 1..31 4.0 100 1 ] 1.69bE 09
1':) 10 ..31 s.o 140 99 2.660E 09
l~ 1331 4.5 17u 120 1+.357E 09
15 H:31 4.5 120 tiS 2.171E 09
15 1931 4.5 100 11 1.50~E 09
l!i 2~31 '5.5 60 1+2 4.441E OM
16 131 6.0 60 '+2 4.011E 08
16 4.31 7.0 50 :.;~ 2.423E OR
16 lJl 7.() 50 35 2.423E O~

Ib 10Jl 1.0 50 35 2.423E OA
16 13.31 7.0 :;,0 .3~ 2.423E OR
1b Ib31 7.0 30 i:l H.723E 07
Ib 1931 7.0 .30 21 A.723E 07
16 22J1 7.0 40 213 1.551E 08
11 13! 7.1,) ..30 ~l 8.723E 07
1 1 't31 7.0 30 i 1 8.723E 07
1 , 7.H 1.0 30 (!l H.723E 07
(I 1u31 1·0 030 c:l 8.723E 07
1 1 1.331 1.0 30 21 A.723E 07
11 lc.:H 1.0 .30 i:l H.723E 07
1 7 1-1J1 4.0 JO 21 1.527f. o~

II 2231 5.u ..30 21 1.221 E oF!
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OAl' Tlf¥\t PE~l~U SIl.:i. Hl:.lr,HI HMS HEI"HT I:::NEHGV
(SEC. ) (Ci'~.) (C "'1. ) Eto:lGS/CM/3H~,

Id 131 5.0 30 ':1 1,221E 08
l~ 431 S.IJ 3U i:!l 1,221E OA
1d 131 S.o 30 ~l 1.221E OB
1f:i 1031 2'0 ~o 2~ S.42tiE OH
Id 1.331 2.5 50 3!) 6.78SE 08
l)oj L031 2.5 co <+2 9.710E oA
18 1131 2.~ So 3'i b.7BSE 08
li3 2c:Jl '.0 40 28 2.171 E 08
1~ 131 5.5 30 21 1.110E 08
1'~ 431 6,0 30 21 1,01dE 08
1~ I.B 6.0 30 ':1 1.01JJI::: 08
19 11.131 6,1) 30 21 1.018E 08
1~ 1331 6.1) 30 en l·OltiE Ofi
19 ltd 1 6.0 30 21 1.01tiE 08
1'; 1'13\ 6.0 30 21 l.a1dE 08
19 2C: ..H b.O '3U 21 1.01eE OH
20 131 6.0 cO 14 If.,S23E 07
~u ...31 ~.'; 20 14 4.934E 07
cO 131 ".0 20 14 4.S23£ 07
cO 10.31 6.0 2u 14 4.523£ 07
20 1331 6.0 ~o 14 4.523E 07
20 ltdl 5.5 20 14 4.934E 07
cO 1'131 "i.5 20 14 4.934E 07
2u 2231 5.5 20 14 4.934E 07
21 131 2.1) 30 ~l 3.053E OR
21 '+31 c.5 4U 28 4.342E 08
21 731 3.0 10 49 1.10BE 09
21 1031 5.0 14 f) 99 2.660E 09
~1 J,3JJ. 5.~ 210 1It Ii 5.440E 09
21 IE: 31 6.0 260 J,~4 7,644E 09
21 1'-1 J 1 9.(} 300 212 6.785E 09
21 22Jl 9. I) 260 1~4 5.096£ 09
~2 131 9.(j 250 117 4.712£ 09
22 431 y.o 240 110 4.342E 09
22 7JJ. 7.0 21U 14H 4.274E 09
2t!. IlJJ,L 7'0 1811 J,27 3'140E 09
22 1331 5.5 1~0 127 3.997E 09
~t!. lEdl 5.S 140 99 2.418E 09
22 1'131 5.5 140 9Q 2.418E OQ
2~ 2i.::31 &'.1) 140 99 2.t»60E 09
2J 131 s.S 110 7R 1,493E 09
23 1+31 5.0 100 11 1.357E 09
~3 1.31 7.0 100 11 f.J.692E OR
23 1031 7.lI 100 11 9.692E OR
23 1331 7.0 80 57 6.203E 08
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IJ~ v Tlfo1E PEH1UU 51(:;. liEIGH' I-(MS Ht:.lGHT Ef\JEHGy
(SEC. ) (eM. ) (CM. ) E~GS/CM/3HR.

23 1631 b.~ 7u 49 S.115E OB
23 11,1 j 1 fJ.S 70 l+9 5.115E 08
cJ 2231 h.S 60 It? :l.1St:iE 08
~i. LH 7.1) 10 49 4.749E O~

~'+ '+ 31 -, • 0 bO It? 3.4t39E 08
~I.+ 131 5.5 '10 ,+9 6.044E 08
24 1031 3.5 80 57 1.241E 09
~'+ 1331 4.5 bl} 42 5.42~E 08
24 1~]1 'i.n tlO 57 8.6t:l4E o~

~4 lY31 4.:i luO 11 1.50t:iE 09
~.+ 2231 5.0 110 (8 1.642E 09
2~ 131 4.1:5 60 42 S.42f::SE 08
2:J 431 5 L,;; ;)U 4? 4.441E 08...
25 131 5.0 ~O 35 3.392E 08
25 luJ1 6.5 30 ~1 9.394E 07
2~ 1331 5.0 JO 21 1.221E OR
2~ 1631 5.5 40 128 1.914E 08
2~ t93J. ,+.5 tlQ 42 5.42~E 08
25 2~31 4.~ 60 42 S.428E oR
26 1.31 4.~ 100 11 1.S08E 09
26 ,+31 4.5 100 11 1.50f::SE 09
~o 731 4.5 100 'II 1.~o8E 09
2b 1031 'j.ll 110 18 1.642E 09
26 1331 4.5 100 l} I.S0 SE 09
~t:I 1631 1.IJ 120 t:S 9.170E 09
2b lY31 6.0 180 le1 3.664E 09
26 2231 t, • I) 130 92 1.911E 09
27 131 5.5 160 113 3.158E 09
27 431 5.5 150 106 2.116E 09
21 /31 lj.5 140 ~9 2.418E 09
~f 1'J31 5.5 70 ,+9 6.044E 08
27 1..3.31 7.0 ':i0 35 2.423E 08
?f If:31 7.5 30 I! 1 A.141E 07
27 1~31 7.5 40 211 1.441E O~
21 2i!31 8.0 30 il 7.633E 07
2B 131 ~.O 40 28 1.206E 08
2B 431 9.5 30 21 f).427E 07
28 131 ti.o 20 14 3.392E 01
28 1031 h.~ '30 21 CJ.394E 07
2~ 10331 7.11 20 14 .'3.877E 01
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PART 4

COMPUTED LONGSHORE SEDIMENT TRANSPORT RATES
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Derivation of Values:

Rates of longshore sediment transport were computed from the longshore
component of wave energy flux per unit length of beach (Ea) by:

Ea = pg3/2 db~Hb 2 .--s- sin tt cos tt (4)

db is the breaker depth and tt is the breaker angle. Substituting l.28Hb
for db (Munk, 1949):

Ea = If:28 pg3/2 H
b

5/2 sin tt cos tt (5)

An empirical relationship between the longshore energy component and
transport rates derived from Inman and Bagnold (1963) is given by Das (1971):

= kEa (6)

where is the immersed weight of longshore transport and k is an empirical
constant taken as 0.35. The immersed-weight transport rate is related to the
volume transport rate (Q) by:

Q = 1
g(ps-pf) O-p)

(7)

where ps is the sediment density, pf is the fluid density (= p) and p is the
sediment porosity taken as 0.4.

Values for Q were computed for each pair of Hb and tt. From (7), these
rates were converted to a volume over a three-hour period (Q3) using:

Q
3

= Q 10800 m3

T

where T is the wave period.

Data Format:

( 8)

The tables of data are presented as computer print-outs in the following
format:

1. Date
2. Time
3. Breaker distance (m x 10)
4. Breaker height (cm)
5. Brea ke r an g1e
6. Wave energy per meter length of beach, from equation (5)
7. Immersed sediment weight, from equation (6)
8. Volume transport rate (m3), from equation (7)
9. Wave period (seconds)

10. Vol ume transport (m 3/3 hours), from equat ion (8). On the west site
negative values are transport to the north, positive values are transport
to the south; on the east site, negative values refer to southerly
transport and positive values to northerly transport.

A summary of the reduced data is given in Table 4.1 and plots of the rates
are given in Figures 4.1 to 4.2.
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Figure 4.1 Plots of computed rates of longshore
sediment transport for the summer
phase ( a: west, b: east)
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Figure 4.2 Plots of cOmputed rates of longshore
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phase ( a: west, b: east) Note the
scale change from Fig 4.1
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TABLE 4. 1

Summary of computed longshore sediment transport rates

a. Summer longshore sediment transport:

Total Hourly Rate Net Da i 1y Rate
Transport Period (m3/hour) (m3/day)

(m3 ) (hours)

to North 11 149 219 51 195.36
East

to South 5 626 150 38 -
to North 34 903 240 145 415.14

West
to South 12 904 141 92 -

b. Winter longshore sediment transport:

East

West

to North 21 569

to South 38 501

to North 117 708

to South 112 034

84

126

192

222

257

306

613

504

933.84

244. 16

c. Approximate annual (ice-free period) sediment transport rates:

East: gross transport: 534 896 m3/year

net transport: 101 080 m3/year to the south

West: gross transport: 1 999 058 m3/year

net transport: 227 117 m3/year to the north
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Morphology and topography maps of the littoral zone are derived from beach
profile data surveyed along eleven lines at a 50-m interval on each beach
(Fig. 1.1).

Survey Techniques:

A line of semi-permanent metal stakes was set up landward of the foredune
ridge to mark the end of each profile line., A set of beach stakes was driven
Into the beach on the profile lines adjacent to the toe of the foredune ridge.
The tops of these stakes Were surveyed with a self-levelling Zeiss Ni-2 level
to determine relative heights. The dune profiles (between the two stakes on
each line) were surveyed once during each phase. The beach profiles start
from the beach stakes and were surveyed seawards Into water depths up to 1.5 m
during the low tide slack periods. Surveys were carried out whenever possible
on alternate days using the pole and horizon method (Emery, 1961) (Photo 5.1).

An arbitrary datum of 10.000 mwas chosen for the top of the number 11 dune
stake at each site. All stake heights were levelled into that datum and it
should be noted that no direct relationship exists between the east and west
site datum planes.

Data Reduct ion:

Horizontal and vertical measurements from the beach profiles were
transferred to computer cards and elevation changes for each profile were
computed and plotted at a vertical exaggeration of X4. Sweep zone profiles
(King and Barnes, 1964) were drawn manually from the profile outputs (~ig. 5.1).
Using the profile data a computer contoured topographic map for each day of
profiles was produced using a general purpose contouring program developed by
CALCOMP. Morphologic maps were derived manually from an interpretation of
the topographic maps and the profiles.

Data Format:

The contoured topographic maps for each day of profiles were drawn at an
interval of 0.25 m and with an offshore exaggeration of X2.5. All heights
refer to the arbitrary 10.000 m datum at the crest of the number 11 dune stake
on each site. The maps are drawn from the beach profiles which start at the
stakes adjacent to the toe of the foredune ridge.

Morphologic maps were prepared with an offshore exaggeration of X3. Each
map shows (I) the limits of the beach face slope (solid 1ines); (2) intertidal
and/or nearshore bar(s) (dotted shading); (3) welded ridges (shading) and
(4) the length of each profile line (1). Slip-faces on the landward margin of
asymmetrical bars or scarps cut in the beach face are indicated by cross
hatches. The maps are drawn with reference to the line of beach profile stakes
at the base of the foredune ridge.

Profile data are presented as a plot of the calculated vertical and
horizontal values drawn at a vertical exaggeration of X4. The dune profiles
(suffixed by the letter D) were surveyed once during each phase and are plotted
from the base of the dune stake to the base of the beach stake. The beach
profiles start from the base of the beach stake. Where the swash line was
recorded during profiling this location is marked on the profile plot by a
circle. All of the dune stakes remained unmoved throughout the operation but
the beach stakes were replaced in November following extensive beach erosion
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during a major storm in October (Table 5.1).

The plotted profiles are presented in the sequence: summer west, summer east,
winter west, winter east and dunes.

Photo 5.1 Beach profiles were surveyed using the pole-and-horizon
method. The change in elevation between two vertical
staffs is measured by levelling on the horizon. This is
a modification of the method described by Emery (1961).
The elevation difference between the staffs in this
photograph is -9 cm.
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TABLE 5.1

Levelled heights to the tops of profile stakes (i n metres)

Profi Ie Dune Stake Summer Beach Stake Winter Beach Stake

WI 14.629m 9.052 8.189
W2 14.673 9.896 9.402

W3 14.845 8.222 8.479
w4 14.573 7.740 8.008

W5 9.350 8.004 7.880

w6 9.990 7.958 7.900

W7 11 .044 8.517 7.895
W8 10.563 9.012 7.864

W9 14.601 8.803 7.941
Wl0 12.045 8.848 7.901

W11 10.000 9.925 7.896

(summer closing error: 0.075) (wi nter clos i ng e r ro r : 0.018)

El 6.372 6.074 4.951

E2 6.534 5.448 4.920

E3 7.373 5.212 4.643

E4 7.752 4.759 4.505

E5 7.280 4.617 4.323
E6 7.142 4.698 4.244

E7 7.495 4.610 /.j .160

E8 7.546 4.779 Ll.197

E9 7.811 4.747 4.190

El0 8.046 4.Uo4 4.405

Ell 10.000 4.806 4.292

(summer closing error: 0.003) (winter closing error: o.ool)
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PROFILE PLOTS

Summer east
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Survey Techniques:

Sounding lines were surveyed along six of the beach profile lines (the
odd-numbered I ines). During the summer phase three surveys were carried out
on the east site and two on the west site using a Furono FG-ll/200 Mark 3
echo-sounder mounted in a 5m rubber boat. In the winter this sounder was
installed on an 8m inboard-outboard Mason boat which also had a hull-mounted
transducer and Raytheon DE-7l9 sounder. Both machines were operated
simultaneously. Even with the larger, more stable boat, profiling proved
difficult in November and only one survey was carried out on the west beach
and two on the east beach. A further set of surveys was carried out in May
1975 during a subsequent visit to the sites. Position fixes were obtained
using a Wild T-2 theodolite at a fixed location on shore to measure angles as
the boat stayed on a course perpendicular to the beach.

Data Reduction:

Triangulation fixes and depth values from echo-sounder profiles were
computed and plotted manually to produce maps of the nearshore zone. The data
were contoured manually and bar locations were deriv.ed from an interpretation
of the mapped profile data and the echo-sounder rolls.

Data Fo rma t:

The data from each survey is presented as a contoured topographic map
which includes data from the littoral zone derived from beach profile surveys.
These maps are presented with no offshore exaggeration. In addition, profiles
surveyed along each line are presented as a composite of profiles to indicate
morphologic variations between surveys.
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Sample Collection:

One set of samples was collected along a line adjacent to profile 11 at
each site. The location of the bottom samples with respect to depth and
morphology is given in Figure 7.1. Bottom samples were collected by divers.

Sample Analysis:

Samples were wet-sieved at an O.5~ interval following procedures outlined
by Owens (1974b). The results of the sieve analyses were reduced using a
modified Woods Hole size analysis program (Schlee and Webster, 1965). This
program calculates the median and four moment measures using a parabolic
interpolation to a O.125~ interval.

Data Format:

A precis of the computer output is presented in the same format as other
littoral-zone sediment samples collected in the southern Gulf of St. Lawrence
(Owens, 1974b). The abbreviations are discussed fully by Owens (1974b). In
the "SEDIMENTARY ENVIRONMENT" column,"b ll refers to the central beach face,
"d" to the berm, and "g" to the dune. Other abbreviations are fs (fine sand),
ms (medium sand), cs (coarse sand), w (well sorted) and vw (very well sorted).



441

SEDIMENT SAMPLE LOCATIONS

WEST SITE .4 4 EAST SITE
26 AUG 7424 AUG 74 2 2

HWM-- tfl
LWM--

4 0 w 0
3 -2 tr -2

>-
-4 w -4

2 -6 ::. -6

-a -a
I I I

, I , , ,
aoo 600 400 200 0 0 200 400 600

METRES VE.20 METRES

Figure 7.1 Location of bottom surface samples collected during the
summer phase. These profiles show the sample sites in
relation to the nearshore topography.
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