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INTRODUCTION

Buzzards Bay is a semienclosed embayment located along the southeastern
coast of Massachusetts (figure 1). Between 1982 and 1986, the U.S. Geological
Survey (USGS) and the Woods Hole Oceanographic Institution (WHOI) made current
and other observations at several locations throughout the bay. The major
objective of these observations was to obtain a general description of the
circulation, near-bottom flow and sediment movement in the bay. Much of the
research was motivated by the discovery of PCB contamination of the sediments
in New Bedford Harbor (Weaver, 1984; Farrington and others, 1982). Little was
known about the processes that might transport these substances throughout the
Bay if they escaped from the harbor or were dredged and dumped at some location
in the bay.

FIELD PROGRAM

The measurements in Buzzards Bay can be separated into two major field
programs; a moored array experiment and long-term near-bottom measurements at
selected stations. The location of the moorings is shown in figure 1 and a
time-line of the observations in figure 2. The latitude, longitude, and water
depth of the stations, the start and stop time for each deployment, and the
parameters measured during each deployment are tabulated in table 1. Analysis
of some aspects of these measurements are presented in Signell (1987).

Moored array

In the fall of 1984, the Woods Hole Oceanographic Institution initiated a
series of measurements across the mouth of the Bay at stations WHOIA, WHOIB,
and WHOIC. One of the major objectives of this array was to provide boundary
conditions for numerical simulations of the circulation within the Bay. The
U.S. Geological Survey deployed tripods (see below for a description of these
instruments) at stations B and D to provide observations of current and pressure
in the Bay interior. Halfway through the WHOI deployment, the tripods at B and
D were recovered and redeployed at stations A and C. The tripod at station B
was replaced with a vector averaging current meter modified to also measure light
transmission and water conductivity (VACM-TCT) 4 meters above bottom (mab). In
addition to providing current and pressure observations, the tripods measure
near-bottom light transmission which can be used to monitor near-bottom sediment
resuspension and provide information on the transport of fine-grained sediments
throughout the Bay.

Long-term near-bottom observations

Following the fall 1984 moored-array experiment, tripods were maintained
at stations A and C and a VACM-TCT at station B through the fall of 1985,
providing nearly continuous near-bottom observations in excess of one year.
These observations were designed to assess the long-term variability of the
bottom currents and sediment movement. Of particular interest were the spatial
and temporal variability of sediment resuspension, and the transport of sediment
during resuspension events. It was hypothesized that at least in the deep parts
of Buzzards Bay, sediment resuspension and transport was episodic, caused by
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the combined effects of surface waves and currents during strong storms. Station
C (D and E) provided information in the central deep portion of the bay and
station A, information near the shallow head. In addition, the instruments at
A and C provided direct measurements of the along-bay setup, hypothesized as an
important driving element of the along-bay flow. Station B was selected to
provide observations of the near-bottom flow in the outer approaches to New
Bedford Harbor and the coupling of this flow to the flow in Buzzards Bay. 1In
total, six deployments of instruments were made as part of this long-term study,
the first two during the moored array experiment (figure 2).

Short-term observations at stations A and F in 1982 and 1986, respectively,

were cooperative bottom boundary layer-biological experiments with Dr. Cheryl
Ann Butman and Dr. William Grant of the Woods Hole Oceanographic Institution.

Wind observations

Wind observations made at the hurricane barrier at the entrance to New
Bedford Harbor by the U.S. Army Corps of Engineers (anemometer height 15 m above
sea level) were digitized hourly and converted to wind-itress using a quadratic
drag law with a constant drag coefficient of 1.8 x 10 ©. Analysis by Signell
(1987) suggests that these winds are an adequate representation of the winds over
Buzzards Bay.

INSTRUMENTATION

Several types of instruments and mooring configurations were used to make
measurements of current, temperature, pressure, salinity and light transmission.
Each instrument is briefly described below.

Vector-averaging current meter

Measurements of current and temperature were made by means of EG&G vector-
averaging current meters (VACM), which have a Savonius rotor and small vane to
detect current speed and direction. The VACM samples direction every 1/16 rotor
turn and vector-averages the current for a specified interval. 1In these
experiments, the sampling interval was 3.75 minutes. Most of the VACMs used in
this study were modified to measure light transmission and water conductivity
(called VACM-TCT, Strahle and Butman, 1985). The 0.25-m red LED (light-emitting
diode) transmission sensor was manufactured by Sea Tech Inc. (Bartz and others,
1978). The transmission sensor voltage was measured for about 0.1 sec in the
center of the VACM sampling interval. Conductivity was measured by means of a
Sea Bird Inc. conductivity sensor (Peterson and Gregg, 1979). Output of the
sensor was averaged for 1.875 sec in the center of the VACM sampling interval.
The VACM's were deployed on a taut subsurface mooring with the speed sensor
approximately 4 mab and the floatation approximately 7 mab.

Vector-measuring current meter

Vector-measuring current meters (VMCMs) were used to measure temperature
and velocity at WHOI sites A, B, and C (Weller and Davis, 1980). The VMCMs use



orthoganal bidirectional propellor speed sensors and were deployed beneath slack-
moored surface buoys. The sampling interval was 3.75 minutes.

Bottom Tripod

An instrument system (Butman and Folger, 1979) which measured near-bottom
current, temperature, pressure, light transmission and water conductivity, and
which photographed the sea floor every few hours was deployed to monitor near-
bottom currents and sediment resuspension (figure 3). This instrument system
was developed for long-term studies of sediment movement on the Continental
Shelf. For the Buzzards Bay measurements, the instrument sampled average rotor
speed and pressure every 3.75 or 7.5 minutes. Measurements of temperature and
light transmission were made in the center of this sampling interval. The
instrument also burst-sampled current speed, current direction, and pressure,
typically for 48 or 96 sec at 1.0 or 0.5 hertz (48 samples), or for 48 or 60 sec
at 0.5 hertz (24 or 30 samples) beginning in the center of each 3.75 or 7.5
minute interval. The burst current measurements were vector-averaged to obtain
current speed and direction. The standard deviation of the high-frequency burst
pressure measurements (called PSDEV) was computed as a measure of the bottom-
pressure fluctuations caused by surface waves. Estimates of wave amplitude and
period can be computed from spectra of the burst pressure observations and linear
wave theory used to calculate the amplitude of the bottom-wave currents (these
calculations are not presented in this data report).

Temperature depth recorders

Pressure and temperature were measured at several coastal sites using
temperature-depth recorders (TDRs) manufactured by Sea Data Inc.

DATA PROCESSING

Data in all instruments were recorded on 1/4" cassette tapes on Sea Data,
Inc. recorders. These tapes were transcribed to 9T tape using a Sea Data
Reader. The data were decoded to engineering variables and stored in WHOI Buoy
format on tape and DISC. All subsequent processing was conducted using the WHOI
Buoy Group Processing System. The data were carefully checked for instrument
malfunctions and then edited. The beginning and end of the records were
truncated and wild points deleted. Most data gaps were filled by linear
interpolation. The data were carefully checked at each stage of processing.
Fouling of some of the sensors presented a serious problem (see below).

After editing, the basic version of the data file included all variables
recorded at the basic sampling interval. An hour-averaged data file and a low-
passed file were created from the basic file. The low-passed version was created
using a digital filter that essentially removed all fluctuations having periods
shorter than 33 hours (PL33, Flagg and others, 1976).

Beam attenuation coefficient (units of 1/m) was computed from the light
transmission observations as -4(1n(T/100), where T is percent light transmission
over 0.25 m. The beam attentuation coefficient is linearly proportional to the
concentration of suspended material in the water if the particles are of uniform

10
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Figure 3.

USGS bottom tripod system. A is the current sensor, B the pressure
sensor, C the transmissometer, D the camera (wrapped in a protective
plastic bag prior to deployment), E the camera strobe light, F the
camera battery, G the electronics, H the battery pressure housing, I
the acoustic release-transponder, J the rope cannister, K the
recovery float, and L the lead anchor feet. The systems used in
Buzzards Bay were slightly modified from this configuration for use
in shallow water and for deployment and recovery from small boats.
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size and composition (Moody and others, 1987). However, the size of the
particles in the water changes with time, especially during resuspension events,
and thus the beam attenuation measurements must be interpreted with care. The
transmissometer measures light transmission, not particle concentration.

Principle axes for both the hour-averaged and low-frequency currents were
computed from the east (u) and north (v) current components as:

major axis = [(0.5 (uu + vv) + R)/n]l/2

minor axis = [(0.5 (uu + vv) - R)/n] 172
orientation = 90° - 0.5 tan-1[2uv/(uu-vv)]

ellipicity = 1-(minor axis/major axis)

where
uv = Z(uivi) - nuv
uu = 3( ) - a2
uu, nu
vv = Z(v.v.) - n 52
i'i
R=[(0.5 (uu - vv))2 + (uv)z]]'/2
u = Zui/n
v = Evi/n
n = number of data points

ALONG-BAY/CROSS-BAY COORDINATE SYSTEM

The currents in many of the plots in this report are presented in an along-
bay/cross-bay coordinate system. For stations B, C, D, E, F, WHOIA, WHOIB, and
WHOIC the orientation of the positive along-bay axis is 55° and the orientation
of the positive cross-bay axis is 145° (figure 4). For station A the orientation
of the positive along-bay axis is 20° and the orientation of the positive cross-
bay axis is 110° (figure 4). The orientation of the coordinate system was chosen
based on the orientation of the semidiurnal tidal and low-frequency current
ellipses, and the bay geometry. In general, the flow in the rotated coordinate
system is a simpler and physically more meaningful presentation than in east and
north coordinates because the tidal and low-frequency currents are primarily
along-bay. All plots of current components are labelled as either along-bay or
cross-bay (i.e. the rotated coordinate system) or as east and north components
(i.e. in the unrotated coordinate system). Stickplots are labelled as along-
bay is up (data presented in the rotated coordinate system; positive along-bay
is up and positive cross-bay is to the right) or as north is up (data presented
in the unrotated coordinate system; positive north is up and positive east is

12



71°00'

- o ] -
050 %

41°40'|-

T

—

L ! 1 1 1 1 | I I i i 1

ALONG-BAY / CROSS — BAY
COORDINATE SYSTEM

MARION® Y

MATTAPOISET |
" o

CONTOURS N METERS

ADAPTED FROM USGS MF-889 ROBB AND OLDALE
|

Figure 4.

% % % 1\ X

oo
o

Definition of along-bay and cross-bay coordinate system.

13



to the right). Direction plots are always relative to true north. Tabular data
and the tidal analysis is presented in conventional east and north coordinate
systen.

INSTRUMENT FOULING

Despite antifouling paint on all of the VACM and tripod sensors (except on
the camera lens and transmissometer), many of the instruments fouled during the
nominal three-month deployments, especially in the summer and fall. The
transmission and current sensors were occassionally inspected and cleaned by
divers. Nevertheless, many of the beam attenuation records (derived from the
transmission data) gradually deteriorate, and any absolute calibration of the
beam attenuation coefficient is suspect; the data are presented without
correction for fouling and should be used with caution. A gradual drift toward
higher beam attenuation or constant beam attenuation values above 4 indicate
fouling of the transmissometer optics. Times when the sensors were cleaned are
noted in the figure captions. In most cases, the current records have been
truncated when fouling occurred. Fouling was determined by sticking of the speed
sensors at low speeds (the speed dropped to zero at low speeds) and/or by a
gradual decrease in the amplitude of the tidal current. For almost all
deployments, the low light transmission characteristic of Buzzards Bay and
fouling of the camera windows obscured the bottom in the photographs.

Some of the salinity records appear to drift toward lower values over the
deployment period caused by fouling of the sensors. The salinity records are
presented here without correction for completeness, but further analysis and
processing of the salinity data is needed. At present the data should only be
used to roughly estimate the amplitudes of the salinity fluctuations.

The VMCMs were not treated with anti-fouling paint and fouled significantly
during the five month deployment. The instruments were cleaned on November 8,
1984. Based on results of tidal analysis, it was decided to correct the time
series for the observed decay in response. Harmonic analysis was computed over
the entire record to obtain the relationship between M, and N, tidal
constituents. The record was then analyzed in 15 day pieces with 50% overlap
to obtain a time series of M, amplitude, using inference to separate N, from
The M, amplitude at points between tidal analyses were obtained by linear
interpolation, while the M, amplitude during the first and last weeks of the
record, as well as the two weeks bracketing November 8, was obtained by linear
extrapolation. Observed speeds were then boosted by the ratio of the
instantaneous estimate of M, amplitude to the M, amplitude at the beginning of
the record. The oridinal uncorrected time series aere shown in figures 14-19c.
All other figures and the statistics in the tables were derived using the
corrected time series.

RECORD IDENTIFICATION

All USGS and WHOI moorings are assigned a unique 3-digit mooring number.
USGS moorings deployed in Buzzards Bay had numbers ranging from 263 to 304 (table
1, and figure 2). WHOI moorings were assigned numbers 812- 814. Individual data
records are labeled by a 4-digit identifier that indicates mooring number and
the relative position of the instruments on that mooring (for example MMMP).

14



The mooring number is the first 3 numbers in the data record label (MMM), and
the fourth digit (P) indicates the position of the instrument in the mooring from
the surface. Thus record 8131 is the upper-most instrument on mooring 813,
record 8132 the next instrument down, etc. For most of the measurements reported
here, there was only one instrument on a mooring and thus the records are
identified with the mooring number followed by a 1.

EXPLANATION OF DATA REPORT

This report contains data in graphical and tabular form.

Summary data plots

The mean current at all stations for all instruments deployed in Buzzards
Bay is shown in figure 5 and the orientation and amplitude of the major axis of
the low-frequency currents is shown in figure 6. The semi-diurnal tidal current
ellipses are shown in figure 7.

Tabular data

Statistics of the current and tripod data are tabulated in tables. The
mean and standard deviation of the hour-averaged and low-passed east current
and north current, and the mean, standard deviation, minimum and maximum hour-
averaged temperature are tabulated in table 2. Current ellipse parameters for
the hour-averaged and low-passed data are tabulated in table 3. The amplitude
and phase for M, M, N,, Sz’ K,, and O, tidal constituents are tabulated in table
4 for elevation and in table 5 for current. Sorts of the current by direction
(in 459 bins) and speed (by 5 cm/sec bins) are presented in table 6.

Individual data records

The current, temperature, salinity, pressure and transmission data from
each instrument is presented graphically in several ways.

Scatter plots

Scatter plots of the hour-averaged and low-passed current for each
instrument are shown in figure 8. Note the change in scale for the two plots.
The hour-averaged data was subsampled by 2 and the low-passed data subsampled
by 6 for these plots.

Spectra

Variance-conserving kinetic energy spectra of the currents for the along-
bay and cross-bay currents and for the total current are shown in figure 9.
The data records were broken into pieces 360 hours long and spectra averaged
over the pieces.
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Stackplots

Several stackplots are shown for each data record (figures 10-34). The
variables in each plot depend on the instrument type:

a. Stackplot of hour-averaged temperature, salinity, beam attenuation,
speed and PSDEV (for tripods and VACM-TCT, except without pressure for VACM-
TCT) .

b. Stackplot of hour-averaged temperature, cross-bay current, along-bay
current, current direction, and current speed (for all instruments except
tripod data series, which are without temperature and with pressure).

c. Stackplot of low-passed temperature, cross-bay current, along-bay
current, vector stickplot (data subsampled every 4 hours), and pressure
(for all instruments except VMCM and VACM data series which are without
pressure).

Data grouped by Deployment

For each deployment, stackplots of selected variables from all stations
are presented in figures 36-41 to illustrate the Bay-wide response.

Stickplots of low-passed current and wind stress.
Stackplots of hour-averaged PSDEV and beam attenuation.
Stackplots of hour-averaged temperature and salinity
Stackplots of low-passed pressure, pressure differences
and wind stress.

a0 o

Long-term time series

Measurements at stations A, B, and C (data from stations D and E are
included with the station C data) were obtained for over one year. Stackplots
of current speed, PSDEV, temperature, beam attenuation, and salinity for all
deployments at these stations are in figures 41-44 to illustrate long-term
variability. Wind stress at New Bedford for deployments 1-6 is shown in figure
45,
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Table 3.

Sta

ID

2631
2651
2891
2911
2951
2991
3041

2861
2881
2901
2931
3001
3031

2871
2921
2941
3021
2851
2981
3121

8121
8122

8131
8132

8141
8142

Ellipse parameters computed from hour-averaged and lowpassed
ID is the data record identifier and hours is the

data series.

length of the data series.

Major and minor axis, O is the

elliipse orientation measured clockwise from true north, and E
is ellipticity.

Hours

639
1141
923
910
1679
1175
1658

1106
1540
1640
1880
1171
1016

1946
1174

858
1361
1484
1175
1180

3526
2543

3453
3453

3427
3427

NN NN,

11

10.
10.
10.
10.

10.

10.

20.
17.

19.
17.

17

.77
.47
.80
.00
.38
.45
.37

.59
.32
11.
10.
.36
10.

76
42

79
85
03
54
59
44

40

.00

44
77

85
58

.23
l6.

99

NWWWNDNDN

PR WWLWNN

W w NN

o~

.06
.24
.92
.23
.03
.17
47

.93
.80
.29
.61
.29
.19

.51
.93
.00
.45
.81
.73
.40

.91
.22

.10
.79

.99
.81

Hour-averaged data
Major Minor

e

17
26
17
26
27
24
14

33
47
50
42
51
48

45
58
55
54
56
62
45

40
36

75
70

75
72

23

QO OCOOOO0O

[oNeoNoNoReoNe

[oNeNoNe

(=4

o O

o O

.64
.70
.63
.54
.59
.58
.66

.66
.75
.72
.65
.54
.61

77
.71
.72
.68
.73
.74
.32

.91
.82

.74
.73

.71
.60

NDWWWNDWN

WRNRNDODNEN

wWwNN

Low-passed data
Major Minor
.53
.74
47
.04
.55
.18
.90

.47
.79
.90
.73
.83
.13

.91
.85
.08
.69
.23
.16
.67

.82
.71

.16
.00

.09
.27

e e O

NN

N =

NN = O

w =

.92
.31
.62
77
.53
.45
.24

.43
.73
.06
.96
.33
.39

.58
.68
.15
.23
.50
.23
.88

.79
.78

.35
.19

.60
.26

e

25
29
63
60
40
38
25

22
5
78
1
161
6

52
80
73
49
79
70
26

39
20

79
99

65
167

OO OO OOO

QO OO OO

[eNeN ool

o

E

.64
.65
.34
.42
.57
.55
.57

.42
.03
.29
.28
.18
.23

.46
.41
.63
.67
.33
.61
.30

.57
.34

.26
.45

.23
.24



"Mi£5,0L
0 ¥502 0°0%0°S 0 ¥S9L 0°0%%°9 O FLE 0°0¥%"Ll O #¥S£ 0°0¥9°2L 0 ¥9 0°0%¥5°0S O Fl¥ 0°0¥6°9 l 8 62 “N.SELY

(julod s,xJeyd) 489

"M:8%.04

0 ¥202 0°0FL°S 0 ¥£9L 0°0¥2°9 O #lg 0°0¥8°0L O ¥1L5¢£ 0°0¥6°2L 0 ¥ 0°0¥8°LS 0 ¥0¢ 0°0%¥2°ZL l k4 62 “NsLSol¥
(1suueys-pLW) 389

c3~No\a°N

% F002 L°0FL°S % FOLL £°0¥0°L L ¥92 L°0¥%°LL 2 FL¥E€ 0°0%¥9°2L 0 ¥9 ¥°0¥8°lS 8 Flg 2°0%5°9 l ¢l 885 "Ns/LSolY
(uoysneN) qg8

“M,8%002

2 ¥002 8°0%8"Y 8 F¥LL L°0%6°9 | F.2 8°0F9°LlL ¢ ¥8¢ 8°0%L°2L L ¥9 L°0%2°0§ 8 FLE £°0%L°9 l 9l Y.l °"N.2SolY
(1duwuey)-pL) 288

"Mi28.04

0 ¥¢02 0°0¥¢°S O ¥8.L 0°0¥6°L O ¥92 0°0¥¢°LL O *#6%¢ 0°0¥s°2L 0 ¥9 0°0%¥y°0S O #lg 0°0¥7°9 l 2l 62 “NigSoly
oy Asuulyd) ggd

"M/L%.02

G ¥202 9°0%8°Y 6 F9LL 2°LFL"L 2 ¥62 L°0¥¢2l ¢ 9L 6°0F6°LlL 2 F9  0°L¥BES L ¥BL Y°0¥C°8 l gl 192  °“N.8EolY
(3bpa7 pueiaA1)d) vas

(9-930) (8W) (9-930) (W) (9-93Q) (8W) (9-930) (8W) (9-930) (8W) (9-930) (8W) (W) (W) (SAVQ) °9NOY
3SVHd di¥Y 3SVHd dWyY 3SVHd dWy 3SVHd dWY 3SVHd dWy 3SVHd dWV  WOLL108 H1d3A HKIONIT "LVl
10 WA 2s ¢N 4] YW JA08V YLISNI Q¥0J3¥ NOILVIS

) pue .Fg 12g .Nz " .cz SIUSN3LISUOD 1BPLY JOJ (3SBY4 YoLMUIIJY pue dpn3liduwe) S3uUe3suod jepll ¥ 3jgel

24



L #Q2

Y F6S

I ¥9¢
I #6g

0 ¥e2

0 ¥8%

L ¥6%

S FSY

0 ¥%g

v F6%

v %

(INY1-930
N3I¥0

‘sixe Jofew) sJojaweded asd1))d PUB ‘SIUBJJIND YIJOU pue 31Sed J40j (@seyd YOLMUDRJD pue apniiidwe) SIUSLOL144309 J4d14n04

Zl

wnwn

oL

k4

(9-930)

¥0.2
¥¢9¢

Fleg
R4 147

¥90¢

Fllg

e

¥l0¢

F6le

Fllg

¥10g

*80%

oie

3ISVHd

2o%e’L-
2T 0%y°L-

L*0%%°0-
%°0%9°0-

0°0%L°0

0°0%2°0

2 0%L70-

2 0%¢"0-

0°0%¥8°0
2 0%9

.
o

€°0%170-

(03S/WJ)
YONIWN
SY31INVIVd 3Sd17173  INIWIND

0°0%%°1

0°0%y°¢

2r0%6°¢

7 0¥y g

2ro¥8L

(23s/WJ)
YOrvhn

wn 0

wn

Si

7l

(9-930)

¥652
FL5¢

¥le
0lg

¥.0%

¥le

ig

¥0le

le

¥50¢

ig

¥Glg

FSie

3SVHd

0°0%¢°|

0°0¥¢"¢

L70%6° 1L

27 0%y"2¢

270%.°L

(03S/WD)

H1YON

SIN3IJ144300

*S3UaJ4JNd 1BPLY YW JOj (9seyd Pue ‘yIJou WOJj ISIMYI0]1O PIJINSEAW UOLIBIUDLIO ‘SIXE Joulu

¢l ¥lg Lo%l°L 9 oL 9Ll "M125504

Yl Fg2e 1°0¥9°L L s 9il “Na82,LY
J I0HM

L ¥geg g£°0%¢Y 8 1]} 9t "M1£5,04

Ll ¥2¢ L°0%9°% Y 9tl "Ni62oly
9 I0HM

¥ FG0E LTO0¥°E S oL 8 "M196,02

L F10g L70¥9°¢ oL & syl "Nilgo LY
V IOHM

"Mi1£5,02

0 #%0¢ 0°0%9°0 l 8 62 ‘NiGEL LY
(3ulod s,J4e1)) 488

"MiB8Y.0L

0 ¥60¢ 0°0%5°¢ l 7l 62 ‘Nil€olY
(1duueyo-piIW) 389

"MilY.0.

L F02g 2°0%¢°¢ l el 89 Nil€ol?y
(uoysneN) qgg

“Mi8%.02

8 ¥9lE €£°0%y°¢ l 91 y/1° ‘Ni2gol?
(1duueyo-pL) 88

0 #¥/2 0°0%s°L l el 62 "Mi12S.02

Ll %862 L°0¥¢°¢ Y 6 2¢e  "Niggoly
(yo0y Asuulyd) ga8

Mil%.0L

16 ¥62¢ 1°0%9°0 l el 192 "Ni18Co LY
(36pal puejaaal]) vag

(9-930) (J3S/WI) (W) (W) (sAva) “ONOT
3ISVHd 1Sv3 WO1108 Hid3a H19N3T "Vl

J31AN04 JA08V ¥ISNI QY0I3Y NOI1ViS

‘eg aiqel

25



2 ¥ | ¥90¢ L0%0°%-  LTLFetLe § ¥2l2 ¥ 0%6°9 L %60g 2°L¥5°02 9 oL il "Mi2S,0L
1 F9L I ¥90¢ €"0¥&8 Y- LT0¥¢tee 1 ¥89¢ 7°0%6°9 L %608 L°0%9°12 [ 1 9Ll "Nig2,LY
o}
1 FlL | F0lg £°0¥@°¢- 6°0%2°1¢e ¢ ¥gge §°0¥8°L 1 *¢lg 8°0FL°02 8 ol 1) "MigS,0L
2 ¥ Z ¥le ¥°0%6" Y-  §°0F9°%¢ YAV X4 6°0%2°8 ¢ F§le ST0FLUge 2 T 9l N6y LY
;]
| ¥9¢ I ¥96¢ %°0%6°0 %7 0%L° 1 | ¥86¢ %°0%L°12 | ¥¢62 L°0¥8°2L S oL 18 "M195,02
| ¥0% ¢ %962 ¥°0¥€°0- £°0%9°Se I ¥96¢ € 0%5°61 2 ¥l62 YT0¥eU9l oL S 34} "Nelgoly
\
"Mig5,02
0 %8 0 ¥8¢¢ 0°0¥¢g°¢ 0°0%9°% 0 ¥9/2 0°0¥2°¢ 0 ¥0¢Z2 0°0%0°% l 8 62 "NiSELLY
(3utod s )Je1d)
“Mi8%.0L
0 %29 0 ¥9.¢2 0°0¥0°L 0°0%L°¢L 0 ¥68¢ 0°0¥8°% 0 ¥g/2 0°0%’°0L l i 62 “NilColYy
(13uuBYI-PLW)
“MilY.0L
S ¥8§ 9 Fi8¢ L70%0°1 9°0%L°¢L 0 ¥882 Loi¥ecs 8 ¥8l2 L 0¥%°0l l el 8S “Nil€olYy
(uoysneN)
“Mi8Y%.0L
L F¢S 8 F4y82 0°L¥5°L 8°0%5°¢l € FH62 Y 1797, Ll ¥08¢ L°0¥0°0) l 9l Y2l “NicgolYy
(13uueyd-pLi)
0 ¥2¢g 0 ¥%82 0°0%%° 1 0°0%S5°0L 0 ¥%68¢ 0°0%6°8 0 %22 0°0%L°S l 2l 62 "Mi26F0L
¢ 8y 2 %882 6°0%¢°0- gTLFy°EL v ¥18¢ L°L¥0°6 S ¥8Z 0°L¥0°0L Y ) 28 "NigEolY
(20y Aduutyd)
“Mil%.0L
S #8l 6 Fi8¢ 970 971 0°L¥0°8 L ¥68¢ 0°1L¥9°L Ll ¥6%2 L°0%0°¢ l ¢l 192 “NiBEo LY
(36pa7 pue13Aa1))
(3NY1-930) (9-930) (23S/W3)  (J3S/WJ) (9-930) (J23S/WJ) (9-930) (J3S/WI) (W) (W) (SAvQ) “9NO1
LEIE () 3ISYHd YONIWN YOrVWN 3ISYHd H1YON ISYHd 1Sv3 WO1108 H1d3d H19NIT "1Vl
SYILINVIVd  3SAITII  INFHIND SIN3IOI44300 ¥31ANO4 JA08V YISNI QHOIY NOILViS

*S3UBJIND 1BPLY 2W JO) (aseyd pue ‘yiJou wWOJS SSIMYI0]d PAINSESW UOLILIUSLIO ‘SiXE Joulw
‘sixe Jofew) suajawesed 3asdi}}d pue ‘S3UdJJND YlJou pue 3sed Joj (3seyd YOIMUIIJD pue apnilidwe) SIUBLOLIHI00 JBLINOY  °QS 9

IOHM

10HM

IOHM

488

3a4

ageg

fol: :]

a8

veag

1qe1

26



9 ¥
v ¥9.

9 F0L

Y 8¢
2 FiY

0 ¥62

0 ¥9¢

2L #9

L ¥0S

0 ¥eg

9 ¥9Y

8 ¥l

(3n41-930)
N3I1¥0

‘sixe Jofew) saajawedsed 3sdl}}a pue ‘S3udJJnd YlJdou pue 3sed Joj (dseyd yoLMUDILDH pue dpnjLidwe) SIUDLILF3S0D JBLJINO4

7

0 o

2i

(9-930)

¥08¢
¥28¢

Feoe
62

¥l

¥9.22

¥0S2

¥l92

¥8v2

¥¢2

¥l

¥192

#9692

3ISVHd

§70¥8°0-
§To¥e°L-

¥°0%L°0-
770%¢° |-

0°0%6°0

0°0%9°0

2°0%9°0

¥°0%¥¢°0

0°0%6°0
0%2

~
.
s
(=)

2°0%¢°0

(23S/WD)
YONIWN
SYILINVAIVd 38417713 IN3¥AND

0°0%¢"L

0°0%L°¢

2'0¥0°¢

£°0%2°¢

2°0¥L°¢

(23S/WD)
YOrvhN

22 ¥8%e
12 ¥2%e

~NO

¥8.2
¥092

¥6.2

¥9.22

¥0.2

%942

¥QL2

¥6.2

92

¥692

¥692

(9-930)
3ISVHd

£°0%9°1
£°0%8" L

0°0%2°L

0°0%8°1

ST0¥5°L

¥ 0¥L°¢

0