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PREFACE

The Georgetown Harbor model investigation was approved by the
Office , Chief of Engineers, U. S. Army, on 8 July 1971. Design and/tifl_
struction of the model were accomp)’ished during the period Octob,ø’~ 1972:

July 1973. Hydraulic and salin~i~
’
y adjustment of the model was’coñducted

the period August 1973-June 1975. Shoaling verification of the

model was conducted during the period July 1975-June 1976.
The model design, construction, and verification were carried out

in the Hydraulics Laboratory of the U. S. Army Engineer Waterways Experi-

ment Station (WES) under the general supervision of Messrs. H. B.
Simmons, Chief of the Hydraulics Laboratory, and F. A. Herrmann, Jr.,
Assistant Chief of the Hydraulics Laboratory, and under the direct
supervision of Mr. F. A. Herrmann, former Chief of the Estuaries Division ,
Mr. R. A. Sager, present Chief of the Estuaries Division, Mr. W. H. Bobb
(retired) , former Chief of the Interior Channel Branch, and Mr. R. A.
Boland, present Chief of the Interior Channel Branch. LT R. J. Lawing

and Messrs. H. A. Benson and M. J. Trawle were Project Engineers and
were assisted by Messrs. A. J. Banchetti and D. Marzette. This report

was prepared by Mr. Trawle. Subsequent reports will describe various

specific studies conducted in the model.

Directors of WES during the design, construction, and verification
phases of the study and the preparation and publication of this report
were BG E. D. Peixotto, CE; COL G. H. Hilt, CE; and COL John L. Cannon,
CE. Technical Director was Mr. F. R. Brown.
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CONVERS ION FACTORS , Ii. S. CUSTOMARY TO METRIC (SI)
UNITS OF ME ASUREME NT

U. S. customary units of measurement used in this report can be converted
to metric (SI) units as follows :

Multiply By To Obtain -

inches 25.4 mill imetres
feet 0.3048 metres

miles (U. S. statute) 1.609344 kilometres

square feet 0.09290304 square metre s
square miles (U. S . statute) 2 . 5899988 square kilometres

feet per second 0. 3048 metres per second

cubic feet per second 0. 02831685 cubic metre s per second
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GEORGETOWN HARBOR, SOUTH CAROLINA
HYDRAULIC , SALINITY , AND SHOALING VERIFICATION

Hydraulic Mode l Investigation

PART I: INTRODUCTION

Objectives

1. Specific model objectives will be described in detail in subse-

quent reports of one or more complete phases of the overall investigation ;

however, the most important general problems requiring investigation are

(a) the present maintenance dredging requirements in the upper Winyah

Bay and Sampit River reaches of the existing Georgetown Harbor Channel

and (b) the maintenance dredging requirements for the upper Winyah Bay

and Sampit River reaches of the proposed deepened Georgetown Harbor

Channel. Of particular interest is the possibility of shifting the loca-

tion of major shoal areas to other areas where adequate dredged material

disposal areas are available and where dredging can be performed at

appreciably lower unit cost.

2. This report describes the prototype data obtained for model

verification , the physical model used for testing , and the model hydrau-

lic , salinity, and shoaling verification.

4



1I-

-!
~~~~~~~~~~~ jç~ 

3 -.~~~~~~~~
I’.. ~~~I,’ / \.~\A.’ . I..,

0

/
.‘ — •1~

U. 
/ i’ .

~~

.. z
•
6 0

1—
0

I.J ‘.~ _J 0..
I— .

~~.‘B 0
U

~‘ IIo3. y~,,
I)

I
I’

0 *11
~

&
~

”

9; ‘~~

z



PART I I :  THE PROTOTYPE

De ion

3. Georgetown Harbor is about 90 miles * northeast of Charleston ,
South Carolina , and 120 miles southwest cf Wilmington , Nor th Carol ina

(Figure 1). The harbor is about 18 miles from the Atlantic Ocean and

is located at the mouth of the Sampit River near the head of Winyah Bay .

4. Winyah Bay is an irregular-shaped tidal estuary extending about

16 miles from the ocean to the confluence of the Pee Dee and Waccainaw

Rivers near Georgetown, South Carolina (Plate 1). Bay width is about

0.75 mile at the entrance between North and South Islands, 4.5 miles in

the middle section where it widens into a shallow expanse known as Mud
Bay, and 1.25 miles in the upper section. Streams contributing to the

freshwater inflow to Winyah Bay include the Pee Dee, Waccainaw, Bl ack ,

and Sampit Rivers with a total drainage area of about 18,000 square miles.

S. The existing navigation project provides for a 27-ft-deep

channel from the ocean to the turning basin in the Sampit River, a

distance of about 18 miles. The channel is 600 ft wide across the outer

bar and into lower Winyah Bay, a distance of about 6 miles , then 400 ft

wide to the Georgetown Harbor turning basin .
6. The route of the Atlantic Intracoastal Waterway passes through

Winyah Bay, entering the bay from the north by way of the Waccamaw River

and then southward through the Western Channel and the Esterville-Minim

Creek Canal.

Hydraulic Characteristics

7. Georgetown Harbor has a semidiurnal tide. The mean range of
tide varies from 4.6 ft in the jettied entrance to 3.3 ft in the Sampit

River. The spring range varies from 5.4 ft in the entrance to 3.9 ft in

* A table of factors for converting U. S. customary units of measure-
ment to metric (SI) units is presented on page 3.
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the Sampit River. During periods of average freshwater inflow, flood
flow predominates at the bottom throughout the harbor, while ebb flow
predominates at the surface during all flow conditions. Maximum current
velocities in the harbor for normal conditions are of the order of 2.0
to 3.0 fps at the surface and somewhat less at the bottom. The total
mean freshwater inflow into Winyah Bay is about 13,000 cfs, which enters
Winyah Bay at the confluence of the Pee Dee and Waccainaw Rivers. Fresh-

water inflow from the Sampit River is negligible.

Salinity Characteristics

8. Under most conditions, Winyah Bay is a partial ly  mixed estuary.
Seasonal maximum salinities in the bay and tributaries generally occur

in the dry period from July through November and vary between about 29.0
to 32.0 ppt at the bottom in the entrance to about 7.0 to 10.0 ppt at the

surface in Georgetown Harbor. During the dry season, salt water extends

into the mouths of the Pee Dee and Waccainaw Rivers. Seasonal minimum

salinities occur in conjunction with heavy spring rains and vary between

about 29.0 to 32.0 ppt at the bottom in the entrance to no salinity at the
surface in Georgetown Harbor. Along the channel, surface salinities can

be as much as 12.0 to 15.0 ppt less than corresponding bottom salinities
during periods of maximu m freshwater inflow .

Dat a Surveys

9. In 1972 , Charleston District and WES undertook an extensive
prototype data collection program in order to obtain data with which to
adjust and verify the Georgetown Harbor model. The first data survey
occurred on 26 April 1972 during a mean tide with a total freshwater
inflow of 12 ,732 cfs . The second data survey occurred on 13 September
1972 during a neap tide with a total freshwater inflow of 5169 cfs .
Th irdly, a long-term survey was conducted from March 1972 through December

1972 .

7
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Tides
10. Tidal elevations were obtained from permanent tide gages

located at 11 stations as shown in Plate 1. Tables 1 and 2 show the

instantaneous tidal elevations at 1-hr intervals for 26 April 1972 and

13 September 1972. The accuracy of the elevation is +0.2 ft.

Currents

11. Currents were measured at 20 stations as shown in Plate 1 on

26 April 1972 and again on 13 September 1972. Measurements of current

speed and direction were taken hourly at three depths in the water column

for each station. Results of the surveys are given in Tables 3-44.

Current measurements were made with a current speed sensor and a direction

sen sor wh ich , together with a streamlined weight , were suspended by wire
cable from a support frame and winch (Figure 2).

12. The current meter used in these surveys was a vertical-axis-

cup-type with direct readout. Readout from the indicator was in feet per

second with minimum scale graduations of 0.2 fps. The meter exhibited

linearity of +5 percent from 0.2 to 7.0 fps. The threshhold velocity

was about 0.2 fps.
13. The direction indicator was a remote reading magnesyn compass

designed by WES that indicated the magnetic north azimuth of the direction

from which the current was flowing. The readout device had a precision

of +2 deg , but accuracy was dependent upon the balance of the streamlined

weight and the strength of current available to turn it. For currents

greater than 0.5 fps, the accuracy was +10 deg. For lower velocities ,

accuracy was reduced to +25 deg or worse when waves caused boat motion

and when tidal currents slackened and turned.

14. The winch used to raise and lower the submerged unit operated

an indicator that showed the depth of the unit below the water surface.

This indicator was used to measure the total water depth and to position

the current meter at the correct depth for each reading.

Salinities

15. Salinities were measured at 20 stations as shown in Plate 1

for a 13-hr period on 26 April 1972 and again on 13 September 1972.

9
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Salinity samples were collected hourly at three depths in the water
column for each station . Results of the surveys are given in Tables
3-44. Samples were pumped on board through plastic tubing attached to
the velocity measuring apparatus. After each survey, the samples were
transported to WES, where salinity concentrations were determined by the
use of conductivity cells especially built and calibrated for this pur-

pose. One cell was used for salinities below 1.5 ppt , a second cell
covered the range up to about 20.0 ppt, while the third cell was used

for values greater than 20.0 ppt. . A salinity meter assembly is shown

in Figure 3. The accuracy of the salinity meter was +2 percent of full

scal e.

16. Additionally, long-term salinity data were collected weekly at
high-water slack at stations A2, B2, C2, E2, F2, G, H, I, and J at the

surface, middepth , and bottom from March 1972 through December 1972. In

situ salinity measurements were made by means of a Charleston District

salinometer. Accuracy of this device is estimated to be +1.0 ppt.

Results of this survey are given in Table 45.

Co 11 ect ion procedure

17. Each current and salinity station was located by existing

channel buoys. One boat worked a maximum of three stations , from which
measurements were taken at about 1-hr intervals during the 13-hr survey.

During measurements the boat was anchored , with engines either idling or

stopped .

18. Measurements were taken by anchoring the boat, lowering the
current meter assembly and water sample line to the bottom , and recording
the water depth. The meter was then raised 2 ft above the bottom , and

current speed and direction recorded and water sample collected. The

meter was then raised to half the water depth previously measured , and
the procedure was repeated. The meter was then raised to within 2 ft of~
the surface , and the procedure was again repeated. Weather conditions,

equipment malfunction s , or other occurrences likel y to affect the data
were noted in the remarks column of the data sheet.

11



19. Collection procedure for the long-term salinity data involved

only one boat , which followed high-water slack up the estuary. The time

necessary to complete one data run averaged about 1-1/2 hr.

12



PART I I I :  THE MODEL

Description

20. The model was of the fixed-bed type, molded in concrete to
conform to 1972 prototype conditions , and was constructed to linear scale
ratios , model to prototype, of 1:800 horizontally and 1:80 vertically .

Other pertinent scale ratios, which were derived from the linear scale

ratios, were velocity, 1:8.94; time , 1:89.44; discharge, 1:572,432;

volume , 1:51,200,000; and slope, 10:1. The salinity scale ratio for the

study was 1:1. One prototype semidiurnal tidal cycle of 12 hr and 25 mm
was reproduced in the model in 8.33 m m .  The model was approximately
240 ft long, 130 ft wide at its widest point, and covered an area of about

16,900 sq ft. reproducing approximately 388 square miles of prototype
data. The area reproduced in the model is shown in Plate 1 and included

that portion of the South Carolina coast from Debidue Island at a point

about 8 miles north of North Inlet to a point on South Island about 5 miles

south of the Winyah Bay entrance; the portion of the Atlantic Ocean

adjacent to the above-mentioned coastal area and extending seaward about

9 miles; all of Winyah Bay including Mud Bay; North Inlet and marshes

between Winyah Bay and North Inlet; the Sampit River to 12 miles above

the bay; the Pee Dee River and adjacent marshes to 26 miles above the

bay; the Black River and adjacent marshes to 9 miles above the bay; and

the Waccamaw River and adjacent marshes to 30 miles above the bay. The

topographical features of the model were reproduced to scal e to the
+10 ft msl contour.

21. During construction of the model , l/2-in.-wide metal strips

we re placed in Winyah Bay between the jetties , in the Atlantic Ocean
near the entrance to the jetties, along the Georgetown Harbor Channel
and the Western Channel , and alon g the Waccamaw and Pee Dee Rivers to
act as roughness in those areas of the model. This was required to allow

adj ustment of velocity magnitude and distribution , both horizontally and

vertically, which could not be accomplished through the use of boundary

13

... - ~~~~—~~-- .- ---.~~~~---



‘
\ 

. 

.
~~~~~

.. .
.

,

.
. ~~~~~~~~~~~~~~ 

-

~~~~~~~~~~~~~~~~~~~~~~ ‘
/ \ \ l~

i 
~~~~~~~ 

.
~~~~~~~~~~

—~ ~Vs~ \ 4 F
I ~~. ~ 0~

-. V ;.
~ ~

•. \ - ‘ .‘
~~~ 

- 
. :

_ _ _ _  ~•\ “ . r ~ •“

~~~~~~~~~~~~~~~~ ~~~~~~ 
,
1 :

~~~~~~~ ,~~~~~ .‘ . . 
~0 ,

. , -; V .
~J.

r 

-‘

~~ 

. . .

-I . .

~~~~~~~~ 
./ \  :~ 

\~ ~~ 
\\ 

.

-

~~~~ 
~~~ 

\ 

\ 
I

’ 

I

“
~ 
\.;~,‘~‘ 

,. 
.

~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~; .

,WM~~ ~~~~~~~~ 
.
-

1~~~

” I
I ~~~~ 

L 

__



roughness alone. The boundary roughness used in the shallow marshland
areas consisted of a rough stucco finish. A general view at the model
looking from the ocean area toward Georgetown Harbor is shown in Figure 4.

Appurtenances

22 . The mode l was equipped with the necessary equipment to satis-
factorily reproduce and measure all pertinent phenomena of the prototype.

The appurtenances included a tide generator , inflow and outflow measuring
devices , ocean saltwater supply system , tide gages , current meters, and
salinity and dye sampling and measuring equipment. The rise and fall of

the tide in the mode l and the resulting flood and ebb currents were
reproduced by maintaining at all times a precise imbalance between a

pumped flow of water to the model and a gravity outflow from the model ,

as required to reproduce the ocean tide with respect to both time and

elevation. A simplified schematic diagram of a typical tide generating

system with an explanation of how the system operates is included in

Figure 5. The movement of an electronically controlled gate installed

in the headbay of the gravity outf low line from the model to the saltwater
storage sump was adjusted by trial and error unti l  prototype tidal heights
and times at the control station (T-l , Yawkies Dock) were reproduced to
scale. The tide control mechanism was equipped with a continuous tide

recorder so that the accuracy of model reproduction of any prototype tide
could be visually checked at all times.

23. All rivers and streams with significant freshwater inflows

were equipped with a constant-head tank and a flowmeter for precise

measurement of the respective flows , and the locations of all such fresh-

water inflow points are shown in Plate 1. The desired salinity of the

ocean supply was maintained by the addition of salt to the storage sump

as required to compensate for the diluting effect of freshwater inflows

introduced into the tributaries.

24. Permanent point gages, graduated to 0.001 ft (0.08 ft proto-

type) , were installed in the model at locations corresponding to proto-
type recording tide gage locations and were used to obtain measurements

15

—-a.—.-- - — - —.-——---—-- .- — — - - -



~. B- B- 4 ~
‘ ~ . b 4D

I.)
-~

3 

_ _ _ _ _ _

~ ~~ 
~~~~~~~~~~ 

~~~~~~~

I I!
~~~~~~~~~~~~~~~~~~

____  ~r ~~~~~~~~ 
. f tL~~ U

0 W w O W ~~ j j Q ~~~~~Z O ~~~~~C~~~cE
I— ~~~~~~~~~~~~~~~~~~~~~ . 4-’ ... < Z

~~~~~
Z W

~~~~~W <  1 f lJ Z~~~~~J

~~~ ~~

~ ~~~~~~~~~~~~~~~~~ ~X~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ W
W j O~~ ~~~~~~~~~~~~~~~~~

d

~~

~~

~~~~~~~ i
4 Z O ~~~~~W~~

-
~~~~~- J J Q W O .I x w o o x x

~

J o x w

16

____________________ ____________________________ - ~~~~~~~~~~~ 
—



of tidal he ights throughout the model. These gages could be read

accurately to within +0 .0005 ft  (0 .04 ft  prototype) .

25. Current velocity measurements were obtained with miniature

Price-type meters, one of which is shown in Figure 6. The five meter
cups , constructed of a light plastic material , were approximately 0.04
ft in diameter and were mounted on a horizontal wheel about 0.09 ft in

diameter; the center of the cups was 0.05 ft from the bottom of the

frame. The meters were calibrated frequently to ensure accurate opera-

tion and were capable of measuring actual velocities as low as about

0.03 fps (about 0.3 fps prototype) .
26. Water samples for determination of salinity concentrations

were withdrawn from the model by vacuum pump and collected in 35-cc vials.
Salinities were determined by the conductivity cells described in para-

graph 15.
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PART IV: VERIFICATION OF ThE MODEL

Tests Description

27. Verification of the Georgetown Harbor model was accomplished
in three phases: (a) h ydraul ic ver if ication , which ensured that tidal
elevations and times and current velocities and directions were in
proper agreement with the prototype; (b) salinity verification , which
ensured that salinity phenomena in the model corresponded to those of

the prototype for similar condi tions of tide , ocean salinity, and fresh-
water inflow; and (c) fixed-bed shoaling verification , which ensured
acceptable reproduction of prototype shoaling distribution.

28. The accurate reproduction of hydraulic, salinity, and shoaling

phenomena in an estuary model is an important phase in the preparation

of the model for its ultimate use in evaluating the effects of proposed

improvement works . Every effort  was made to obtain a comprehensive veri-
fication of all pertinent phenomena. This report contains all important

data related to the hydraulic, salinity, and shoaling verification of the

model , in order to facilitate reference to these data in other phases
of thc. overall investigation .

Hydraulic Verification

Tidal adjustment

29. The objective of the model tidal adjustment was to obtain an

accurate reproduction of prototype tidal elevations and tidal phases
throughout the model. Prototype tidal data from 11 recording tide gages

(Pla te 1) were available to veri fy the accuracy of the model tidal~
adjustment . These gages recorded essentially continuously throughout

the prototype da ta collection surveys of 26 Apr il 1972 and 13 September
1972 d iscussed previously.

30. The procedure followed was to adjust the tide generator in such

a manner that the t ides generated in the mode l ocean would cause an

19



accurate reproduction of prototype tides at Yawkies Dock (control) tide
gage , then to adjust the model roughness and marshland elevations until

prototype tidal elevations and t imes were reproduced to scale throughout

the model.

31. Comparisons of model and prototype tidal data for the two tides

and freshwater inflows reproduced in the model are presented in Plates

2-9. Plates 2-4 show tidal elevations for the 26 April 1972 tide condition

at the Yawkies Dock, Sk inners Dock, Sampit R iver, Old Highway 17 Bridge ,

Sandy Island, Hasty Point, Wacca Wache , Topsaw Landing, and Bucksport
tide gages. Low- and high-water levels and range of tide profiles are

presented in Plate 5 for the 26 April 1972 tide condition. The maximum

discrepancy in tidal range was in the order of 0.4 ft prototype (0.005 ft

model). This maximum discrepancy occurred at the gage located at Bucks-

port. The Bucksport and Topsaw Land~ng gages were located very near the

upstream model limits (Pl ate 1) and the freshwater discharge point for the

Wacc amaw and Pee Dee Rivers , respectively. Although tidal effects extend

a considerable distance upstream from these gage locations in the proto-

type, there were no supplemental provisions for the passage of tidal
flows at the upstream model limits. Since the tidal flows in these areas

are quite small and since these areas are a considerable distance up-

stream from any potential problem areas that might have been subject to

model investigations, it was considered that provisions for such tidal

flows would have involved an unnecessary expense. The discrepancy between

model and prototype tidal data at the Bucksport gage is a direct result

of the close proximity of this gage to the upstream model limit.

32 . Plates 6-8 show tidal elevations for the 13 September 1972

tide condition at the Yawkies Dock, Skinners Dock , Sampit River , Old
Highway 17 Bridge, Sandy Island, Hasty Point, Wacca Wache , Bucksport ,
and Jones Creek tide gages. Low- and high-water levels and range of

tide profiles are presented in Plate 9 for the 13 September 1972 tide
condition . The maximum discrepancy in t idal  range was in the order of

0.9 ft prototype (0.011 ft model). This maximum discrepancy again

occurred at the Bucksport ga c~~.

20 
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Tidal current adjustmen t

33. The objective of the model current adjustment was to obtain an

accurat e reproduction of prototype current velocities and distributions
throughout the model. Prototype current velocity data were available at

20 stations, the locations of which are shown in Plate 1. Prototype

readings were made at the surface, middepth, and bottom for a period of
at least 13 hr at each station.

34. The procedure followed for adjustment of current velocities was

to reproduce each of the two tidal .and discharge conditions in turn and

adjust the mode l roughness until the current velocities at each station

were correctly reproduced in the model. The freshwater discharges used

during model verification were obtained by averaging the dail y inflows

that occurred one week prior to the surveys. Comparisons of model and

prototype current velocities for all stations are presented in Plates

10-29 for the 26 April conditions and Plates 30-49 for the 13 September

conditions. Measurements obtained at hourly intervals were plotted for

both model and prototype, and smooth curves were drawn through the points.

In addition to actual velocity comparisons, flow predominance comparisons

between model and prototype along the channel center line for 26 April
1972 and 13 September 1972 are presented in Plates SO and 51, respectively.

The flow predominance method of presenting current velocity reduces
magnitude, direction , and duration of the currents to a single expression

that defines what percentage of total flow at any given point is toward

the ocean (ebb) and what percentage is away from the ocean (flood). This

expression is derived from the conventional plots of velocity versus time

over a tidal cycle at any given point. The areas subtended by both ebb

and flood portions of the curve are measured and summarized . The area

subtended by the ebb portion of the curve is then divided by the total
area to determine what percentage of the flow is in the ebb direction.

35. No attempt will be made to discuss each comparison of proto-

type and model measurements , but the agreement obtained throughout the

model is considered to be very satisfactory.
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Salinity_Verifica .on

36. Verification of salinities ~n the Georgetown Harbor model was

accomplished by a two-phase approach . First , surface, middepth, and

bottom measurements throughout th mode l. ~t thc locations shown in

Plate 1 were used to verif y the fact that overall the horizontal and

vertical salinity distribut ion in mode l a:icl r ototype were similar over

a tidal cycle for the 26 April 1972 and tri o 13 September 1972 conditions.

Secondly, surface , middepth , and bottom weekly hi gh-water salinity

measurements at stations A 2 - B2 , Cz~ L2 - F2 , G , II , I , and J from June

1972 through December 1972 were used to dc;mc’ustrate that long-term

salinity changes due to ~a r ia -t ioi~ in up l and flow could be reproduced

in the model.

Phase 1

37 . Comparison of nodel and prototype salinities for all stations

for the 26 April 1972 and 1 Ti Se~ tember H72 conditions are presented

in Plates 52-71 and Plates 72-91 , respe (tivc l~ . Measurements obtained

at hourly intervals were plotted for model ~~.i prototype , and smooth

curves were drawn through the po in~ s. No attempt will be made to discuss

e~’.ch comparison of prototype m d nodel measure mef l t s , but the agreement

obtained throughout the mode l is considered to be very satisfactory.

Comparisons of the vertical mixing at the 20 salinity stations located

throughout the mode l (Plate 1) for the 2t.i Apri l 1972 and 13 September

1972 conditions are shown by the bar graphs in Plates 92 and 93 ,
respectively. The surface salinity v iucs were divided by the corre-

sponding bottom values at the time of local high-water slack to determine

what percent of the bottom va lu - was found at the surface. The average

difference in stratification between model and proi.otype for both flow

conditions was less than 8 percent.. Such comparisons indicate that a

proper mixing environment was achieved throughout the model.

Phase 2

38. The long-term ~i1inity verification was conducted using a

repetit ive mean t ide wi th  a ~~rt~~ of 4.0 ft and regulating the upland
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flows at the three freshwater inflow points to conform to the June 1972

through December 1972 hydrographs. The source salinity was maintained
at 32.5 ppt. At the time of high wa ter, every fifth tidal cycle, surface ,
middepth , and bottom samples were obtained and the salinities determined .

Curves were drawn through the values and are shown in Plates 94-96 along

with all available prototype data and an inverted hydrograph of the total

upland flow. The data show that the model salinities were generally

quite a bit higher than corresponding prototype observations, except at

the two stations closest to the ocean. There are two possible explana-

tions for this discrepancy. First, it is possible that the prototype

freshwater inflow data were in error, especially during the low-flow

period when unmeasured contributions can be a significant portion of
the total flow. Second , it appeared that the navigation channel may
have been as much as 10 ft shallower during the salinity survey period

than the channel molded in the model. Informal tests with a reduced

channel depth greatly improved the model-to-prototype salinity corre-

spondence for a low-flow quasi-steady-state condition. Because the

model salinity front advanced and retreated in response to seasonal

changes in freshwater inflow in approximately the sam e manner as th tt

in th~ prototype , and because no model tests were to be conducted under

varying inflow conditions , no further effort was made to improve the

long-term salinity verification .

Shoaling Verification

39. The objective of the mode l shoaling verification was to obtain

an accurate reproduction of the prototype shoaling pattern and distribu-

tion both in the bay channel and the harbor. Prototype hydrographic

surveys of the bay channel and harbor for the years 1972, 1973, 1974,

and 1975 were used to determine the prototype shoaling pattern and distri-

bution in the problem areas. The volume of material within each designated

section of the navigation channel and harbor (Plate 97) was computed from

both the pre-dredge and post-dredge surveys for these years. The amount
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of shoaling in each section from one year’s post-dredge survey to the

following year ’s pre-dredge survey was computed , and an average for the

four years was determined. These average values were converted to a

percentage in each section of the total average shoaling.

40. Shoal ing verification tests were conducted to demonstrate the

abili ty of the model to reproduce known prototype shoaling characteristics.

This was accomplished by first operating the model to salinity stability ,

then introducing a shoaling material into the model , continuing to operate

the mode l for a sufficient time to allow currents to transport and

deposit the material , and subsequently retrieving and measuring the

material from the designated sections in the bay channel and harbor.

A percentile comparison of corresponding model and prototype quantitites

was then made to determine if material distribution in the model agreed

satisfactorily with the prototype. By trial and error , a model operating

procedure was developed which produced a satisfactory reproduction of

prototype shoaling distribution.

41. Gilsonite, an asphaltic material with a specific gravity of

about 1.035 and graded in size to pass a 35-mesh screen and be retained

on a 60-mesh screen , was the material used in the model to simulate

prototype shoaling distribution . A gilsonite slurry of 5 percent gilsonite

and 95 percent water by volum e was distributed to the model through a

perforated injection pipe suspended about 12 in. above the center line

of the navigation channel (Plate 98). The purpose of the model tests was

to simulate prototype shoaling distribution in the three major shoal

areas for the existing 27-ft channel conditions (Plate 97)--Georgetown

Harbor proper (Sections 28-44), upper bay channel (Sections 19-27), and

Eastern Channe l (Sections 8-18). After numerous trial tests, the

following procedures were adopted and followed thereafter. The model

was operated to salinity stability at a constant freshwater inflow of

5000 cfs and a tidal range of S.28 ft at Yawkies Dock (T-l), then 14,000
cc of gilsonite were injected into the mode l during the flood phase of

the tidal cycle. Six consecut i ve tidal cycles were required to complete

the injection procedure. After injection of the gilsonite was completed ,
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flows at the three freshwater inflow points to conform to the June 1972

through December 1972 hydrographs . The source salinity was maintained

at 32.5 ppt. At the time of high water , evcry f i f th  tidal cycle , surface ,
middepth , and bottom samples were obtained and the salinities determined.

Curves were drawn through the values and are shown in Plates 94-96 along

with all available prototype data and an inverted hydrograph of the total
upland flow. The data show that the model salinities were generally

quite a bit higher than corresponding prototype observations, except at

the two stations closest to the ocean. There are two possible explana-

tions for this discrepancy. First, it is possible that the prototype

freshwater inflow data were in error, especially during the low-flow

period when unmeasured contributions can be a significant portion of

the total flow . Second, it appeared that the navigation channel may

have been as much as 10 ft shallower during the salinity survey period

than the channel molded in the model. Informal tests with a reduced

channel depth greatly improved the model-to-prototype salinity corre-

spondence for a low-flow quasi-steady-state condition . Because the

mode l salinity front advanced and retreated in response to seasonal

changes in freshwater inflow in approximately the same manner as that

in the prototype , and because no model tests were to be conducted under

varying inflow conditions, no further effort was made to improve the

long-term salinity verification .

Shoaling Verification

39. The objective of the model shoaling verification was to obtain

an accurate reproduction of the prototype shoaling pattern and distribu-

tion both in the bay channel and the harbor. Prototype hydrographic

surveys of the bay channel and harbor for the years 1972, 1973, 1974,

and 1975 were used to determine the prototype shoaling pattern and distri-

bution in the problem areas. The volume of material within each designated

section of the navigation channel and harbor (Plate 97) was computed from

both the pre-dredge and post-dredge surveys for these years. The amount
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the freshwater inflow to the model was increased to 25,000 cfs. The

model operation was continued for 20 tidal cycles to permit movement and

deposition of the material by tidal current action . Model operation was

then stopped, and the gilsonite deposited in the designated model sections

was retrieved and measured . The percentile distribution of shoal material
in the three major shoal areas was computed for both model and prototype.

42. Of the three major shoal areas, the prototype data indicated

that about 59 percent of the total shoaling occurred in the harbor area

and only about 41 percent in the upper bay and Eastern Channel areas com-

bined. Assuming that the Sampit River was not a significant source of

shoaling material because of the lack of freshwater flow , the material

which shoaled in the harbor entered from the upper bay either as suspended

load, bedload, or both. However, model tests in which gilsonite was

introduced only along the bay navigation channel did not result in adequate
amounts of gilsonite deposited in the harbor, since current velocities in

the harbor were so low that the gilsonite would not readily move from the

upper bay reach into the harbor. As a result, the distribution of

gilsonite was only 25-30 percent in the harbor and 70-75 percent in the

bay channel. One import~nt reason for the above is that much of the

sediment deposited in the harbor in the prototype probably enters in

suspension, is flocculated by the relatively high salinity in the harbor,
and deposits as a result of flocculation processes. The gilsonite used

in the model to represent the natural sediments acts much as the already

fl occulated prototype sediments, and thus less of this material moves

from the bay into the harbor and deposits therein than for the proto-

type sediments. It was therefore decided to treat harbor and bay

shoaling verification separately; i.e., the distribution of material

within the harbor as the harbor verification and the distribution of

material within the upper bay and Eastern Channel as the bay verification.

To provide sufficient material for distribution within the harbor, the

gilsonite injection line was extended into the harbor as shown in Plate

98. The resulting distribution of material in the harbor shoal and the

bay shoals is presented in Table 46. The accuracy with which the model
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duplicated the prototype shoaling distribution both in the bay and the
harbor was considered to be sufficient to insure a valid indication

of the effects of the improvement plans on shoaling characteristics in

the problem areas .

Limitations of the Ac curacy of Model Measurements

43. Measurements of tidal elevations in the model were made with

point gages graduated to 0.001 ft (0.08 ft prototype). The limitations

of the current velocity meters used in the model should be considered in

mak ing close comparison s between model and prototype velocity data. The
center line of the meter cup was about 0.05 ft above the bottom of the

frame ; therefore , bottom velocity measurements in the model were actually

obtained at a point 4.0 ft (prototype) above the bottom, instead of

about 2.0 ft as in the prototype metering program. The model velocities

were determined by counting the number of revolutions in a 10-sec interval

(which represented a period of about 15 mm in the prototype), as compared
with about a 1-mm observation in the prototype. The horizontal spread

of the entire meter cup wheel was about 0.11 ft in the model, representing
about 88 ft in the prototype, as compared with less than 1.0 ft for the

prototype meter. Thus , the distortion of area (model to prototype) results

in comparison of prototype point velocities with model mean velocities

for a much larger area. The same is true for the vertical area, since the
height of the meter cup was about 0.04 ft (3.2 ft prototype), as compared
with only a few inches for the prototype meter.

44. All model salinity measurements presented in this report were

made with a salinity meter (conductivity type) previously described and

are considered to be accurate within 0.5 ppt in the higher ranges and
0.2 ppt in the lower ranges. The model samples were collected at the

bottom, middepth, and surface elevations. The elevations of the bottom

and middepth samplers were fixed in the model and were not allowed to vary

with the tide. The surface samplers were set to be 1 ft below the surface

at low water and were therefore 4 to 5 ft below the surface at high water.
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Simultaneous water samples were drawn into vials from the three elevations

by means of a vacuum system. Similar to the model velocity data, the

model salinity data also represent an average over a much larger proto-

type area, since the vacuum sampling system used in the model drew the
sample from a radius of about 1/2 to 1 in. (33 to 66 ft prototype). The

accuracy with which the model could be expected to duplicate salinites

from cycle to cycle for identical conditions appears to be about 5 percent.

Discuss ion of Resul.ts of Verification Tests

45. Agreement between model and prototype phenomena, as evidenced
by the results of hydraulic, salinity, and shoaling verification data,

appears to be excellent with the possible exception of the long-term
salinity verification. The model was considered to be sufficiently

similar to its prototype to be confidently utilized in studies of the

effec ts of proposed improvement plans on hydraulic phenomena , salinity

intrusion, and shoaling distribution in either the bay or the harbor.

27



Ttbie 1

PW~~Tu T Y P ~ T ID A L  ~U V A T I U N S
(~~1 AS uv ~ MS L )
26 AP R IL 1972

iz ” ~ y*..~~l E S  3M 1~~~~~~S SAMPIT LiLt) ~1s.Y 5 A I~.DY PI A S T Y  ~ A C C A  T 1H’SA.~ BULIc SPO,1T
F O T  uUC’~ uUC c R IVER 17 ~~~I0GE I S L A S L  ~ oI ~. T  ~AC # ~ LA ND P.U

OuOO 0.2 0.6 1.2 0. 9 2.1 2. 7 2. 6 3~ 4 2 .7
0100 0.0 0 . 1  0 .5  0 , 4 1. 7 2 .3  2 . 1  3~~0 2. 4
0 2 0 0  0 . 1  0.1 — 0 . 2  0 .0  1. 0 1.8 1. 6 3 .3 2 .1
0 300 0. 7 0 .3 — 0 . 3  0 . 1  0. 5 1, 14 1 . 1  3 . 1  1 . 7
040u 1.7 1.2 0 .1  0 . 8  0 .2 1. 0 0, 8 2 , 9 1. 3
0 50 0  2 .3  2 . 0  1 . 1  1 . 7  0. 6 0~~9 0. 8 2 .8 1. 0
0 8 0 1  2.0 2. 6 1.9 2 .5 1.8 1.8 1. 7 2 . ” 1. 14

07 ’ io 2. 9 2.9 1.5 2.9 2. 14 2 .5 2. 14 2.5 2 . 1
ooo r 2 .5 2. 8 2. 8 2.~ 2 .7  2. 7 2. 8 2. 8 2.5
O Q O c  1. 8 2 .2  2 .7  2.5 2. 9 2 ,9 3. 0 3. 2 1.7
l 0 o d ~ 1, 0 1, 5 2, 2 1,9 2. 9 2 .14 3. 0 3. 3 2 ,8
1 1 0 ;  0 , 1 0 . 8  1 .5  1 . 1  2. 6 2, 8 2.8 3, 3 2 .8
1100 — o . 3  0 .2  0 .0  0 . 5  2 .1  2 .5  2. 1 3. 3 2, 5
1 300 — 0 . 14 —0 .3 0.0 0 ,I 1. 14 2. 0 1. 1 3 .2 2 .2
14 00 C1 ,1 •0, U — 0 , 5 0 , U 0 ,8 1. 14 1, 2 3 . 1  1, 8
1500 0 .6 0. 2 — 0 . 1  0 . 3  0 .2  0, 9 0. 6 2 , 8 1. 3
1 6 0 )  1. 6 1, 3 0 , 1  0 ,8 ..0 , 1 0 ,6 0 . 3  2. ’ 0. 8
11(10 2.5 2,1 1 . 1  1, 9 0 , 14 0 ,8 0 .8 2. 3 0 , 8
1800  3, 1 2 , 8 2~~0 2, 6 1 ,8 1. 8 1,8 2, 1 1.5
1Q 0 (  3. ’~ 3 .3  2. 1 3 , 2 2.5 2.5 2 , 5 2. 5 2 .2
20~~ ; 3.2 3, 14 3 . 1  3~~4 2 , 9 2. 8 2. 9 2 . 9 2 .5
2 1 0 0  2. 14 3. 2 3 .3  3 .3  3 , 1  1. 1  3 , 1 3 .2 2. ?
220 o 1 . 4 2 ,3 2. 9 2 ,7 3 .3 3 ,? 3, 2 3.3  2. 9
2 3 00 0. 6 1. 7 2 . 1  1. 9 3 . 1  3.? 3. 2 3 . ’~ 3, 0
214 00 — 0 . 1  1 , 0 1.8 1, 1 2 ,7 2.9 2, 9 3 .5 3 , 0

BFST AVAILABLE COPY
— . -- .- . . - 

_- -. . . -_ _ _



Table 2

1 W 1 T ’ T Y P ~ Tfl) A L ~ L~~V A T l U ~ .5
(1• 1 A 8 U 0 I~ M5~~~)

13 S~ P T ~~P.tQM 11472

r i~~ VAA (1~~S Sr’IN~~~H b SAMPIT ‘ILU HøY S A N D Y  H A S T Y  . . A C C A  b u C K S F~I J W 7  JflN~~S

~ t ) j C~ i~’iC’ R I V E R  17 It)(’~ ISLA ’ . t) PU I N T ~ AC Ht C’(U”
O 0 u ~ 1.~ 2 .1  2 .2  2 .2  2 .1  ND 2. 2 1.9 2 . 1
J I Q O  1.5 2 . 1  2. 1 2. 0 2 .4  ~4L) 2 .3  2 .1
0 200  O~~Q 1. 14 1 . 5  1,6  2 , 3  Ni . 2, 14 2.3 1.1
0 3 0 ~ o. S 1 . 3  1 . 0  1 .8  NI) 2 . 1  2 .3  0 . 2
0’4~ —“ .4 II .? 0 ,2  0 .3 1.1 Nt) 1.5 1. 9 —0. ”
050’ —0.8 0.2 —0.3 —0 .3 Q.~ NI) 1.0 1. 14 1.0
)e.OJ 0.8 t) . ” 0. 7 0 .8 0.0 P~I) 0.5 0. 9 1, 0
070 —~~•U — 0 . 8  — 0 . 9  — 1 . 0  0. 14 — 0 . 1  —t ’ .l 0.5 0.b
080  ‘.14 0 ,b —0 .5 .0.14 U.h 0 ,O — 0 .3 0. 0 0 .3
0 9 )  1.1 0 .2  0 .5  (‘ .5 — ( ‘ .2 —0 .3 — 0 .3 — 0 . 3  1.)
1 0,1 1.7 1. 0 1.~ 1. 3 0 . 9 0 , 1, 0 . ’ — 0 . 3  1. 6
i1i’t ’ 2.1 1. 7 2. 0 2 ,0 l.a 1 ,3 1, 3 0.7 2.1
1? O 0  2 .3  2 . 3  2 . 3  2.3 2 .0  1,9 1. 14 1. 4 2.~
130 ’ 2.1 2.5 2.5 2.5 2.14 2,3 2,3 1.# 2.”
I~s 0 1.14 2.3 2.3 2.2 2.6 2 .5 2. 5 2 .2  1. 9
15 ’ .  Q • 7 1.8 l .a 1.8 2 .8 2 .0  2 . 8 2. ” 1. 1
11.0 ’ 0. 1 1 .3  1. 0 1 .0 2 .1 2 .?-  2, 2 2 . 14 0 . 0

t 7~~ — 0 . 4 0. 7 0 .3 0 ,3 1 ,14 1 .8 1, 8 2 .0  — 0 . 7
11.00 — .7 0 .2 — ( ‘ .3 —0 .3 0 .8 1 .1 1.0 1. 5 — 0 . 14

1~~’J~ — 0 . 6 .0 .14 — 0 , 7 — 0 ,7 0.3 0 ,8 0, 5 1. 0 —0 ,5
2;; ) .0.1 — 0 . 8  .0. 1 —0 .7 —0 .2 0 ,1 0. 0 0 .a  0 .1
21(’~’ 0. 14 — 0 .~ — 0 . 1 0 ,0 — 0 ,14 — 0 ,2 —0 ,3 0 .1  0 . 6
2 2 0 ”  0.9 0 .2  0. 8 0 .7 0 .0 —0 .? 0. 0 — 0 .2  1.1
210 ’ 1. 3 0. 14 1. 1 1.3 0 .9 f ,7 0 ,M 0 .3 1. ”
2~~0 .  1.5 1.3  1.8 1.6 1 .5 1,? 1.~ 1.0 1. 8

BEST AVAILABLE COPY



Table I

I~~~~~~~~ T Y P ~ ~~ I.~ ’ C T ’ Y ’  S A~~r, S A L I I Y T F  5 a t  S I A T I L I ” ‘ ~ i

‘ t Y ~ T T ~~E ~~~~~ ~~~~~~ C.u14R~~~ T S & L T ’ ~~
Y V  P I A P . .~

),~~ P t W  S”Ufl r ) t e r c , I r I~
Il~ *1)I~~

,;
(~~f l T )  ( I T )  CI ’ ’T)  T I P S )  ( G R U S ,  ( P P Y )

1 4 2 1 .12 O i l S  1 3? 1,8 120 27,9 LA 14~~ S*FLLS
J? 1.7? 0 7 I ~~ 

¶~ 3? 2 . 0 135
1 4 7 8 7 ?  071N 29 3? 1 ,8 I’l l
14,’1.1? 12 00 1’ 23 2 . 14 3 1 4 ’  I7 ~~Q r,r;r’r, .I~A 7HFk
14281? 1~~”0 10 23 ,? ,fl 3 1 1 4

‘12 87? 120 1 20 23  1 . 1 310
142~.72 ‘l)O 1 2? 3.2 350 13.0 G’r~’0 .~_ A T M 1 ~~
1421,72 130” Ii ) 2? 2.0 320 15 , 1
142877 1300 20 7? 1.2 2814 18 .2
~ ?~~1? t~~ fl 0  I 21 1 .1. 380 1? . ?
14287? 1q 0 0  9 2 1 1 .0 330 13 , n

U?’ .7? ‘ U 1 ) 0  1~~ 2 1 0 ,14 270
‘i~~~’ ? ?  ¶~~0 0  I ?0 (.14 130 i 1~~ 3 GO”D .~~A 1 M f k
‘ i ) 1 .7 ?  1N0 ( ~ 

0 2’ 1.0 1140 1~~~~7
.j ?1.7? lcOO I .  70 0 .14 r 7 1 4
14?~~7) i.,00 1 3? 3,14 15’~ 1 1 4 ,14

142 1.7? 1 1 , f l~~ 15 3? 3.2 1145 73 .?
142877 ¶1,00 30 1? 1 ,8 ¶31. 23.14
u 2~~77 17 0 0  I 32 5 , 0 1146 27 .14 CI.1C~~~( OFF!’- .~~T..

.~)~~7? 1101) 15 32 3, 14 T ” 14 ?M .~ 
F A T I ( ( ~’I T F 9 . ’ ,’

~?1.77 1700 10 1? 2.8 114~ 28,8 (,‘~ (~ j , *~~~~7.4 4

14281? ¶ 14 (1 0 I 12 (1, 8 13 14  78,8
U 7 l ’ ? ?  ¶ M 0  I S  4? 1, 0 1~~ 8

¶ M ’ I O •10 3? 2 .?  150 30 ,?
u?’.?? I~~~I)~~ 

¶ 3 14 2 , 1, ~ Y ,L 214 .! r,on’) .~~*T ,’ F I .
u ’,,7? ~~~~ 18 014 2, 14 3n~~c
u2.’l? 100 0  1,’ 314 1. 14 150 30 .8
1 4’~~7? 2 0 0 0  1 33 I,? 11.0 28 ,0

02872 2 (100 11. 33 “ .~~ ¶ 3 8  31~~7

~l~~72 ? Y 0 1  T I  33 (‘ . 8 1 5 2  0 , 7
J?147? ?l3~’ 1 27 £4 .8 3an ?7.7

~~~~~ 
7231 13 ?7 3 . 6  20.?

1421.7? 2 7 3 0  2 8 77 2. 3 3714 29 . 1.
14~~877 ?I” (’ I 214 S , ” 311 0 13. 1
a?~~1? ? 3 0 0  ¶ 3 28 3.” 320 28.7
u,”,7? 2300 ~~ 214 2,0 h f
4?87? 2 0 0 0  I 28 8,14 330 71 ,1,
~)~~7? 211(10 I~ 28 14.4 3 3 0  27. 7
0)8 72 214 00 28 i’M ? ,~ 3 2 0 22 .7

BEST AVAILABLE COPY



Table L

P W p t )T~~P~ ~~~LI r T T I F S  AIl (’ S & L 1 N 1 7 T ~~5 A T  ~ ? a t j l’ N  £ 2

I ’ A T F  ‘TMI OF IITM . 6 1 F C  C IW l . ,~~I T  C IIE W~~’t  S* t. T ~~ T t V  ‘4~~MaI ta3
O~ r ) 0 ” T~~ 5P~~~~) 0 T I ~F C t I C j ’,

RF an i’ ;;
(~~0 T )  ( F l )  ~~

• T )  (Fl’S) ( nP( ’wF~- 5 ~ (14147 )

112872 012’, ¶ ¶ 5  1 .0 1140 ?~~.3 
La9(~ S..H..LS

a?8l j’ (‘‘2~ 8 ¶5 7,0 18(1

~7877 07?’, 12 ¶5 1,~ 1 50 3O~~7
‘1?~~ ’? 1210 0 30 ~.? 3110 ¶

~~.? (‘0(10 *T1.! 14

1 1 ?’ , ??  1210  1’~ 30 ?, ? 300  114 ,5
112872 1 7 1 0  714 30 1 .2 ?80 28.2
a?# 7? 13 1 °  1 79 3140 114 .2 (‘001) .‘ Ea ’~~0 ”
14)877 ‘31 0 111 2~ 1.’. 310  15,8

1471,7? 1 5 1 0  28 ~‘0 1,1) 2140 23.1
42’.?? 1 11 10 1 7(1 1.8 3110 ¶ 1 , 8
1478?? ¶1 1 1 0  13  714 0 ,6 200 1 3. 7
~ 7 147 7  j o I n  2~ 

(1,3 210 17 .0
£421477 INtO  1 ?~ 0 , 5 ¶214 12 .2 GOtJt ) . ( A t 1 4~~11

£471477 1510 13 78 2.2 114 0
11714 77 1510  26 ?$ (‘.“ 16 ( 1 ‘14 ,9
u,’1,7) 1”l’) 1 70 4 ,11 15 11 ¶ 7 .11
j ) ’ .77 1 8 1 ”  1 3  20 11 ,0 135 - 19 ,9
£421477 I ’ .jO 21. 70 2, 5 114 8 ?5 .14

0787? ¶ 7 1 0  I ?9 ¶ 1 1 0  29 ,11 C 1 4 I C K~~(’ r~~~ Y — - r ’~
~7’.7? 171(1 10 29 11,0 III ’, 30 .0 I A 1 1 4 C t M!t~~l ’ 1 ’
~ ?817 ‘ 7 1 0  27 20 3 .2  152 30 .1 br~ ’O ~~~~~~~~~
1 4 ) 1 , 77 1 1 4 1 ’ )  I 7 ?  14 ,8 1140 214 ,?
0 2 8 7 ?  I~~1C II 27 3, ? ¶ 5 ?  30 ,3
14287? ¶ 1 4 1 0  25 27 ?.~ 150
~7A77 ‘01 0 1 20 2,2 185 7A •Q (‘01)0 .~~ A 7 H ~~l.

0 2 1 4 ? ?  1 Q 1 0  111 214 C’ ,” 1 (10 3(1,7
L e ’’.l? 1 0 1 O  77 29 0 , 1, T S ~ 30 , 7
o?1477 7010 1 29 0 ,1) ¶ 8 5  70 ,1
1471.77 2010 III 79 0 .0 13 ”  3 0 .8
07817 2 0 1 0  21 714 0 ,0 I S O
£4,~’.17 2715 1 29 ~~. t ’ 30(1 ?S ,1
07 1,1? 2 2 3 5  ¶ 1 4  29 3 , 1, 37 44
14 2 1 ,77  ?235 72 20 2.” 320 79,8
J?’.7? 7 3 10  ¶ 3) 5,8 3 14 0 21 . 9
14787 7 2310 114 30 3,8 32 ( 1
11?~~1? 2 3 3 0  2~ TO 7, 2 32(1 27,8
u 2 ? 7 7  0 0 10  ¶ 20 5 ,? 314?
U ? ’ ? ?  0 0 1 0  I” 79 3. 8 330
~ 7717 0(11.1 27 2. 1’ 3 10  73, 14

BEST AVAILABLE COPY
_ _ _  _ _  

4



Table 5

l’l~ ( ’ 1 ’ ’ t V 1~~ ~iL’ 1 r ! 1T ~~S ANt ’) S 4 L 1 5 I T T ~~S A l  S TLilt’’ u (13

~ D~~PT~ ~ A y ~~11 r , •ct P 14 ’.l r ’ 14l’~~N1 S4 L I ~~It v  4~~ 14 A P l~ $
(I~ ~~~~~ S P F I C  (“T~~14C l1t)’.

R~~A ( ’ t ,  G
(F O I l  (F t ) 011’ ) (Fl’S) (t’1t,1)F~~~51 (l’PT)

11761? 1 22 0  3 33 14 , 14 330 1?,3 GOOD P ( A 1 1 4~~W
11 2 67?  1 2 0  1 6 43  ‘4 ,1, 33 ( 1  1 . . ’
u?~~’2 1 22° 30 3 3  1 ,14 200 23 , ;
U ?” ’ ?  ‘4?’) ¶ 32 U .? 32(1 lj . 11 &~~ ‘D , 7 w ~~l’

u?’.72 1 32C’ 15 5? 3,? 330 13 .14
11714 7 ? ¶ ~?0 3 0 1, 2 2Q14 1 ,1
147812 ‘ ‘120 1 32 1 ,8 33 14 1( 1 ,9
11?~ 72 

1( 1 20 15 3? 0 .11 214(1
142 147?  1.4?’) 30 ‘7 0,8 28(1’ 17 .9
1121.7? 15 20 1 38 2q 14 ¶ 1 4 1 4  1 3 ,7 ~~~~ ~~~ (1 I 1 4~~ 14

44?872 I c ? ”  Il 31. 7 .8 ¶3?
‘121472 1520 3~ 314 2. 1’ 155 71 .1
~ ?“7? 187 0 1 38 ~4 . (1 1 3( 1 7 7 . 3
0 71.77 ¶ 1 , 2 0  17 38 3~~# ¶ 3 8
a287? ~1,20 40 ‘48 3 , 1’) I5~j ?O .?
£ 4 ? 8 7 ?  1 770  1 35 44 ,1’ II? 70 ,0 C14~ C~~E0 O~~V 7 1 4  .

~~
7l.

U?8 ’T ?  ¶ 1? ’) 1 14 35 3 ,14 311 0’ 30 .3 F A T 1 4 t ”l~I~~P— D ~
07147? 172 0  33 IS 3 , 6 1~~(’ 31 . 11 GD’ ’D ~ IAT l .4 ’.

u ?’1? i~~2O 3 38 14 ,2 13 14  79 ,3
£4287? 1147 (1 18 ‘314 3 .7 1”5 30 . 14

(128 7? ‘1120 38 314 2,1, 1140 30 , 5
, Q 2 O  1 4 5 2 ,11 1(4 6 79 ,5

“7’.?? 1Q2 0  19 1,8 ¶ 3 5  30 ,14
4 2 8 7 7  ¶ 9 2 0  37 30 ¶ . #. 135 ~~n . M &) i”C? ,~~~ lI4j W

7 7 1 4 0  1 3? 5 ,11 330  714 . 14
14287? ~ 7 14 1) IS (~,8 32(1 79.44
4 7 8 7 7  7 70 0  31’ 3? ‘~,0 320 70 ,5
a?1.?7 7320 1 79 7 , 8 338 18 ,0

1 1 7 87? ?3 20  114 20 5 ,14 320 17, 14
1 4 2” 7 ?  737(1 27 . 9 44 , 8 31 1) 2 14 .6
47777 “ O?O 1 3 1 7 ,1. 3 314  11 .8
142772 1’~~20 15 ‘1 5.14 3?14 23.1

~.2 7 7 ?  “0 2 0  3’) 31 3 . 11 320 7 14 ,14

BEST AVAILABLE COPY

- ‘—-~~~
. - ‘ a . 

,- .._ - _ _ _ _ _ _ _



Table 6

1’~4f’ T ’ 1 t y P F  ~ . I f t T T ~~ 5 ~Nr’ !ALI~ .T 1 ’ 1 F S  A l’ 5 1 ’AT I ,J~ hi

o a o r  73~~F~ flF 1478 ~ 4 l ~~(’ ~ t l~l ’ f r N T  ( . i ’P l ~~~.~’1’ SA L I ’, T T Y  kE’.’L1.,14S
I F  

~
fPl,.’ 5~U(- r~I 9Fr 77 r J .

P If’! ~ -

Cr C 1 ’ )  ( F l ’ )  (F’! ) cr1 .5) ( r’)~ r,I4rF 5 )  Cr141 ’ )

142612 0 1 3 ’ 1 31  ‘151) 71 ,0 PC’li(’-
o?’.77 0130 15 11 1 , 5 1’~0

~?87? 
0 7 5 0  ‘50 31 1. ? 15C ’ 3 (1.1

1 1 7 87 ?  ( ‘ 1401 0 7 1 .1’) .1 3 0  714,1
4287? (11400 35 40  (‘ , 11 ~~~
14167? 0,40 11 ~~ 1. ? 1 20
u?’.7? (19(11 1 31’ 2.~ 7 ,1, W !It ’ .I ”

4? ’ , ’?? 0Q ”1’ I’ 38 0 ,14 3ot ,  3(1 ,7

~?~~7? t ’Q O ’~ 29 30 (‘,14

~?e~7? 10r’ 0 1 3 0 3, ’, 33(~ ¶ 14 .1 C l•4 ( l’l.’y
41?~ 72 10 1)0 15 3” 3. 3 3 3 ( 1 -  29 , 5
44187? i f l f l~ 29 30’ 3~~(j 714 , 9
4 4 2 8 7? 1 1 0 0  ¶ 70 44 , 7 3 5 1 )  “ 1 . ?  C ’~’il’ l’v
4 7 8 7? ¶ 1 0 ~ 15 3 , 5 3 3 0
u?’.’? 1 1 0 0  214 79 3~~

’S 33 0 27 ,5
1 42 8 7 ?  170 1 79 14 ,7 .430 14 ,7 C~~~l’~’( 1
142k’? 1? fl C’ IS 2° 3,8 33 ( 1  7 5 , 0
1 4? ’ . 7 ?  1?O ~ 79 1 ,0 3140 ’

~)‘.77 1 31) 0 1 79 3 , 7 32(1’ 7 ,5 (.‘~[l’”Y

1 42 6 7? ¶ 4 0 0  1 4 4  70 ?,2 32 0  ¶ 9 ,2
147’.7? ¶4 (0 (0 2~ 79 0, 8  3~~(’ 2 1 . ?
1 4 2 1 4 7 ?  1 1 4 0 0  1 79 7, 7 31 8 ,10 Sfr , f ’ T ’~
u ? ’ .7 )  ¶~~ l10 1(4 ?~ 1 . 3  3 110 ¶ 4 .4
1 4 1’ . 7 ?  ¶ 4 ( 1 - 1  211 2” (,o 10 .’,

14 2 87 ?  ¶ 5 0 ”  3 714 0 ,5 351’) 14 ,1 S” i ( T 1 -
4)147? l 50( ’  1. 11 711 0 ,8 ¶ 3 0  17 . 8
~), ,7? 1 5 1”” 2 7 711 1’ ,? 130 1 1 4 ,7

~~~~ 7? 16~~0 1 4 ?  3, 14 3 6 ( 1  O M  C” 1•~l’Y
: 2 1 4 7 ?  ¶~~0’~ 1. 14 32 7,0 ¶5 (1 11.~~
~ .)‘.1? 1800 31 .  3? 1 , 3  15~ ¶ 7 .14

~?6 7 7  17 0 0  1 . 44 3. 5 1 . 5 0 ’  1 ? . 3  C~ .rI1~~ V
1 4 2 67 ?  3 7 0 0  1 7  411 3,5 311 0 ’ ¶ 3 , 11

o ? ’. 7 ?  1 7 0 ( 0  33 2, 8 ¶ 1 4 ,3
117147? ¶ 8”O 1 47 1 , 7 1110 ¶~~ ,6 C l~~

1.
~l’V

14261?  ¶ 1 4 1 ) 0  1 14 . 7 3. 7 3~~ 0

~~?87?  1 1 4 0 0  38 37 ?,~ 14 4 0  714 ,5
~~~ ,7? ~e o o  I 3 ,0 1140 ¶ 1, 3 C A L”
.i?#7? 1 0 1) 0  l~ 2 . ’ 141 0 714,1

~2~~7? 100(10 3’, ¶ . 2 1 30
1 1 7 87 ?  701)0 1 35 1 ,5 17 0 ¶2 . 14 C A L ”
4 4 7 67?  700 ( 0 17 45 1. 5 1 3 1 0  30 . 1
14? ’,7? 2001 .311 0 ,5 30 ,3
14)67? 7 1 0 1  1 3 4  1 , 3 3 1 0 .  1 0 1 ,7 C A l ”
‘i ? 8 7 ?  711)0 18 31 01 ,5 3 3 ( 1  411 ,0
1126 7 ?  7 3 0 0  311 33 “ . ? 3 3 0  310 ,2

BEST AVAILABLE COPY



Table 7

P Q 0 ’( ) 7 v ~~’ V P L ” ’ f t i ! F S  £Nf ~ S A L ! ~~1 Y ’ ~~S A T  STA7101’1 ~~>

0(11’! 7 3 F ’~ f ’ E PT~ . . A ’ P Q  C i ’ P k I N 1 ’  CU~IP~~N7 S A L . T ’ • dl’v 11~~V A k u ’ 5
OF r’~~~l’ l’~~ SP FE f ’ t TI lIr I Ins.

0~ A r ) t c G
( ! O t 1 .  (p1’ ) (p1 ’) (c145) (‘)~ G € ’ ~~) ( 1 4 1 4 1 )

4 4 2 6 7 7  0 140 1 4”  1,2 °Q0 70 ,6 (40,10(1,.’

~21.7? 
01144 0 ¶ 7  1 , 14 150 20 ,9

~2#~ 2 0 7 4 4 ( 0  33 314 1,8 151”
442147? 0 (1410 1 4’S 1 ,8 3440

~2 1 4 7 ?  (1141 ” 1~ 33 1 ,0 15”  p0 ,7
14 2 6 72  0~~!0  31 13 1 ,0 170 4 0 ,3
42 87 ?  0010 1 4 1  2 .~ 330 1 7.2  (4(1 j ( .~..

00 1(1 18 4 ’  1 , 2 3 4 4 0  20 .8
11 28 ??  O9 1~ 30 5 3  0 , 7 341 0 30 , 44
4 2 1 4 ? ?  ¶ 0 1 0  1 31 4 ,5 330  1 1 4 . 1  C~’f ’ ( ’W ’
41~~M 7? ¶ 0 1 0  1’. 31 7, 14 330 75 . 44

4 1 2 8 ? ?  3 0 3 0  30  31 1 ,0 33 ”  79 ,3
42 8 7 ?  ¶ 1 1 1 ’  1 4 1 o ,11 320 1 0 ,0 C~~1’’~’~v

4 4 2 8 7 ?  ¶ 1 1 0  15 3 1. 3, 14 320 36 .3
14287? 1 1 1 0  30 31 0 ,14 3010. 78,9
4471417 i P l O  1 51  11 .3 3 ?” 9 ,3  C~

(
~~~V

4 4 ? A ? 7  ¶ 7 1 1 ’  l~~ 3 ?  3 ,7 320 13. 41

421417 ¶ 2 1 0  3(1 4 1  1 ,5 31 0  7 3 . 3
0 2 87 ?  1 3 1 ’~ ¶ 3 1’ 3.14 320 14 , 7 C’.1~~~Y
4 1 2 6 7 ?  i 3 1 0  15 0 7, 9 3710
14287? 131~ 

29 e ,9 310
1 4 7 1 4 7 ?  ¶ 1 1 1 ( 1  1 40  2 . 5 3 10  14 ,3 S” LLI1’-
1 47 67?  1( 110 15 41’ 1 ,1 3 3” ¶ 1 4 ,7
£1287? 3 L ~3 0 (  2~ 3 0 0 ,?  30(0 114 ,7
112147?  ¶51 0 1 31 (‘ ,5 1110 ~~~ , “ S~~(’~ ’ T ~
4 2 8 7 ? 1 5 1 C  15 31 1. 11 1. 80 ¶ 1 . 7
412 1 4 7 ?  ¶51 ” ‘30 4 1  0 , 7 ¶ 3 °  1 2 . 44
4 2 6 77 16 1 0  1 32 3,5 1.80 0 , 11
1 4 2 87 2  18 1( 0  16 42 3. 5 1 1 40

4 7 6 7 ? 16 10  Ii 1 ,14 114 0 17 .2
11787? ¶ 7 1 °  ‘Sc 3,5 1 140  l ?.~ C’.~’l’l’~
11~~~1,?? ¶ 1 1 1 0  17 3, 7 ¶ 4 4 1 ’ l 10 ,1
14787? 171 , ’  341 7 , 41 )14 ( ¶ 0 ,1,

4 7 1 4 7 ?  ¶ 1 4 1 0  1 So 1,1 ¶~~ 35 ,7 C~”~~~1’~~
1J?A72  1 1 4 1 0  17 .% o  3.5 14.0 714 ,0
1178’??  ¶ 1 4 3 0  33 7 , 11 111 (’ 74 ,3
4 4 7 817 1~~ ’°  1 1’ 3 , 7 1 . 8 0 1  7 14 , 9 C A L ”
4 2 81?  19 1 0  17 2 , 8 141 0 ?0 .0
4s ? 14 ’?? 10 10  33  35 7, 1 ¶4410
j 2 1 4 7  2 0 3 0  1 4 1 1  1, 5 180 ?7 .S C A L ’
4 7 1 4 1? ?‘l10 18 311 1, 5 13 0  4 0 . 0
14 7 1 4 1 ’?  2~~11’ 31 1. 0 11°  31’ .?
~.7l.P2 ? 1 t - ~ 1 13 1. ’~ 31~ ?‘. ,3 C AL ’-
1171477 7 1 3 1  18 * 3  (‘.7 3 3 0 -  3 0 , 0
112 147 1  2 1 ’ ’  3? 3 3 1’) 30.1

8ESI MAtI.ABLE COPN
—--— - :__—_- - ____ ‘- - -~



Table 8

~~~ f l ’ 1 ’ T Y P l  ~.~~ i r 1 ’ T , y~~ s ~~~ ~ A L T ” J I ’ T ~~S Al’ S1 8!!ON 83

O A T E  T T ” E  1’!P7”  ~ 6 T f ~1J c 1 P 1.’~~~ T CU ,14 E’~T S A L !~ ’ 1T ’Y P~~”A ~~~8
~~~~~~ SPEIO n T w F c 1 T c J ~

(E0~~) (FT) (Fl) Cr14 5 ) (OFOPUS) ( I ) ~~~’ T )

14~~87? 0 7 3 0  1 ‘33 0 ,14 03 10  ~~~~ ~~~.‘C~—
41787? (173~ 15 53 1 .? 114 1’ 7 9 3
( 12147?  0130 42 .3 1 . 3  1~~0 29 .~
~ 2 b7 ?  1’~~31’ ? 31 2 ,? 350
117617 r ’ 1430  15 3 ’  1 .2  320 70 ,14

417877 01430 311 31 I ,4 3? 0 ?Q ,3
~~?8~~? 0 020  1 . 0 7 ,’, 130 15 .5 ~ (JU ~-

~ ?“ 7? 0 92 1  15 . 0 1 ,11 330 714,9
11287? “020 70 1 ,? 41 0
1 4 7 67 ?  1 1’? )  1 79 2 ,3  41 ’ )  15 ,5 C”P’~~~
‘i 2’.7? % 0 7 ’ )  15 29  2,9 31 0  7 ? . ’)
447147? ¶0 7 -’ 2$ 0,8 3 ( 0 0  75 , 1)
4 7 6 7 ?  ¶ ¶ 7 0  3 70 3 ,7 370 l l .~ C14C ’P~~V
117 141? 1 1 2 0  l~

4 ?~ 4 ,14 3?0

~2147~ 
¶ 1 2 0  2~ 70 1 ,10 ‘S’~1’ ic ,q

Q2~~7? 1220 1 70 14,8 3 3 0  j ° .4 C~~1’P~~’
42’.77 ~220 14 2 ,” 32 0 13 ,7
1171 ,7? 17 2°  714 79 “ ,8 314 0  20 ,2
4787? 142° 1 711 5 ,11 371 ’) 14 •7  C’it’P” Y
?67? l ’ S2~ 1~ 

711 2,10 370 ¶ 3 , 5
~?‘.7 15 2 0  2 7 714 0 ,7 16 ,1
4 2 1 4 7 ?  1 4 1 0  1 ?~ 1 ,3 321’ 7 , P S~ 1’UT~
4 7 1 4 7 7  l o l ( 0  34 714 ° , 7 3 1 1 ’
£j 2 . ’7? 14 1 2 )  ?7 74 0 ,5 770 70 ,0

47~’77 ‘510 1 7 0 ,14 1 140 ~,‘c S”(’ i~~
-~267? 1 5 11’  141 77 2,0 114 0 12 , 0
142147? j ’~7C ?6 ?7 0 , 2 1 (1 0 16 ,5
u ? ’ 7 ?  1 1 4 1~ I 27 5 ,7 18~
~ 2 8 7~ l’ .l ° j 3  77  ? ,5 1 b ’ - ¶ 3,8

- 21472 3 1 4 2 0  25 77 1 ,2 1140 ‘(4 .14

~s ? A 7 2  ¶ 7 1 ’ ?  ¶ 2 14 2 ,14 1~~ 0 3 . 7 ,? C~~UF’ (
~ Y

~4?b7? 173 ° 1(4 211 5 ,0 1 9 ~~~4

‘47877 l’!?0 27 2~’ ?,‘) 14°
4 1 7 8 7 7  1~~ I0 ¶ ?14 5.3 ¶80 ¶S, 4J C”’ Y

142’~7? 1 14 1 0  114 ~~~~~~~ j~ s C  211, 4

~?87’ 
11 1 1 °  27 ?~ 1 ,14 114 0

~ ? 1 4 7 ?  ¶ 9 1 ( 1  1 ?~ 1 ,5 ¶ 7 0  2 3 . 3  C A L ”
i ? # 7 ?  1Q 1 0  ¶ 4  ?~ 1, ’i 13 0 79 ,14

U ?~~~~? ¶ 0 1 ’ )  77 214 10 , 5 130 29 ,14
41714 1? 2 0 1 1 0  1 714 1, 5 15~ 2.,,” C A L ”
(171477 2 ( 1 10  111 1’,’, 0 910 2Q .Q
117 1 4 7 ?  70 11)  27 2 14 0 ,5 0 010

~?8 7 ?  2 1 1 0  1 30 2 ,7 3 4 1 4  1 6 ,3 C A L”
£ 1 7 1 4 7 2  ? l 1 0 (  15 30 1 . 7 310 20,9
1 4 7 1 47?  ? 1 1’  3 ?  30 0 ,7 3 0 10 3 0 , 0;

BEST AVAILABLE COPY
-- _____  . - - .. -



TaOle 9

1,wror. i ,p ~ -d~~t - ’ - 1 ’ r ~~s A ’.; 5 A L X ’~1 I T P . S  *1 3 1 & T 3 L ) ’ . C l

r,A ’ r i j u f  
~~~~~~ 

.‘ * 0 ’ ~~ r~ - 1 4~,~~’.1 C .14 W~~’.T .3A L T’ ,t~~Y “A’4~~Sl.~1 ... 5P~~~13 )  “ 1J~!C’1fl’
9~

(F ~’l )  C F ? )  (IT) ( I PS )  (r~~ES 1 ( 1 ( 1 1 1 0 )

~4~~ ”7 ~~35 1 1” 1 ,0 1.35 1~~,5 ~A l~~k C”0”P~
‘J? ~~ 7? 1 4 1 3 ?  5 10 1 • 0 1 . 4 0  10 , 1 ‘.3’) 7 ‘.( I~~ 153 50.
44 7 1 4 7 7  ) ‘7 4 ’  ‘7 ¶0 1 ,8 ¶ 147 1 .0 , 7 S — 1 r ’ ~ ’u “E5~u 7~~77 (~M 0 5  1 I I  (1 , 14 050 16 .7
1471477 014(17 ¶ 1 .  0 ,5 011 5 17 , 14

~~~~~~~ OA 1’ ’) 1 . ”  (‘ .44 0 ) 0  7 8 , 8
1178 7? 0 9 0 5  1 1 1  1.5 3711 15 ,14
. .?o!2 0 1 4 0 2  ¶ 1 .  1,0 3.4 (4 ¶ 1 ,14
447~~77 0 Q 0 1~ ¶ ‘  1 1  1 3 .  3 11?  ? 1 . .14 ~ J’ .0 I’.C~~FAS 1 \r.
U ? ” 7 ?  ¶~~05 1)) 1, 44 3 1 .14  ¶ 0 ,7 .‘I~~I’) bF C A 5 1 ” ,
4 2 6 7 ?  ¶ 002 5 10 1 ,3 3 244 ¶ 1 , 8  .~A l F. ,.l CAL. ”442 L7 ‘1 0 0 9 ¶0) 1 ,0 3’’ 1 1 . 14
14? o77 1 1 0 5  ¶ I I  1. ,? 3 3 14 14 , 14 C~~ 1P4~Y

4~ i i  I . 2 3’~0 44 ,9 ~- I” C ’ ¶ 1 4 1 ’ ” \ ) ‘ 6 0 4

L’?07? ¶ 1 . 0 1 ’  11 1 1  1 .2 50(1 9,14
.~?“77 1705 I 0 (‘,8 3 0 1 4  ~~,7 ‘ A l ~~ 14 C A ; ”  j~-
(47.~ i? °2 11 0 0 , 14 32 0  11~~7 C~’A ~~’~F L
.?..‘7 1- ’”)’ 11 9 1 ,0 340 11,7
1 1 ?” ’ ?  1 505 14 0 ,14 3 014 7 , 7 — A 1~~11 C A L  U

‘,. ? ‘ . 7 ?  1 3 0 7  c 0 ,14 3 4 0 1  7 ,~’ ~ t ’ .D — G U S l ’S  1’ 1 0”l”
~ ?‘.lp 1 U’l’) 14 0 ~~~~~ 5 1 1 0  7 9  ¶ 4 1 1 ’ ,  ¶, ,4. ’) ,.4

~?~~17 ¶ 1 4 1 . 0 5 1 IA 0 ,’~ 4~1’ ‘.1 .~(T ~
’ 14 C A I ~”

14 7 6 7 7  140’ 44 (1 0,8  7 .1 G E’ T L ~ 14~~U Z ~
1) 7 . 77  7 4 0 0  7 14 0 ,3 3 3 ( 1  7~~2
4 7 ” ? ?  ¶

~~~45 1 0 ,’, 3~~ rl ‘ 1
1126 7? 1 . 3 ?  11 ~~~~

‘63)) 1 0 .2 30 “ 0
1 4 ? ” ? ?  ¶ “ .l0 5 1 14 r) ,~~ 25 ( 1  14 ,9 ‘ . )“ ( ‘  ) ‘ .~~~1 1 1 A 5 ) ’ . ( ,
4 7 4 7 7 1 5 0 7  44 1 .1’ 151 ” 5 , 4 I~~L~’ ‘.~~~~ 8 k (  ~~0

4~~ ” 1 ?  )‘~1’” 0 0 ,0 172 7 ,7
42141? ¶ o f l S  1 7 ,? 138 1,1 -

67”’? 1 802 (0,U 1140  7 ,7
1 4 )’. ??  ~ 4 ( ’ 1 ’  0 0,0 150 9 .1
14 2 1 4 7 7  1~~ 3 S ¶ 0  7 ,14 1141’ ‘.1
i ? 8 7 )  ¶ ‘ . 5 ?  ‘

~ ¶C l 7.5 1(40 ‘0
4714 7? i’ .31’ 9 11 1 ,2 15 0 “0
142 147? 1.705 1. 3. 1 ~~~ ~1 , 0

4 ? ” ? ?  1 7 ( 1 2  5 I’ 7,8 1 . 4 2  1’ ,7
1 4 7 1 4 7 7  ¶ ‘ f 1 5 14 ¶ 0  1 . 4’ 1 1 1 2  1 1~~~9 C- ”~’Pv
4 ? ’ .77 1 , 4 0 7  I 11 1 ,7 1.116 1 5 . 11
1 4) 6 1 7  ¶ 1 4 0 0  1 1  1, 11 1 4 4 0  1” ,’.’ SLIC,.,lv r’~’ ‘ 11 ’,

117 67? 1’0~ 1) 1 1 1. 7 15(1 ¶ 1 1 , 11

11767? iooc It 12 I ,~ ¶ 1 1 1 4  19 .4 *A T E k  C A l  I.’

U ? ’ . ? ?  1Q 07 6 17 1, 7 1~42 19, 9 SLI (~ ’T 1 4 1 4 F f ?~
147’.1? 19)0 ” I I  1 2 1 ,11 3 70 ,?

~ 7’.77 70 05 1 17 ,A 1(4 6
14?’.?? 2 0 0 2  14 ¶7 1148 ?6 ,1 ~.3’.() ~s ’ 3 I 13 ~~(;
1 1 24 7 7  ?000 ¶ 1  ¶ 7  0 ,14 1 5 8  714 , 0 NIl.’ F~~1(lfr S~
14 7 .7 7  7 0 4 5  1 ‘ 1 1  0 ,2 1d~ 2 3 . 9
u .~147 7  ? 1 7  1 I I ’  01 ,9 14(1 77 , 14

2 0 4 1 ’ I I  1 4  0 , 14 ¶ 1 4 (4 27 ,”
1 4 ? ’ . ? ?  ? 1 0 ’~ I IL ’ 0 ,14 3714 7.,?
4 ) 6 7 ?  7 1 02  7 ‘L i  0 , 7 514 27 ,8
(4?..77 I f )  1 4  I~ 

0 , ? 1 4 ( 4  714 ,0 C A L ”
i s ? ” ’ ? ) 7205 1 1? 7 ,14 41 (1 ¶ 1 4 , 3  ““

7702 8 I ?  1 , 14
U? ’ .?7 ?2”  I I  ‘7 1. 0 4(1 14

BEST AVAIlABLE COPY
.

~

- . ---



Table 10

P4 C T ’ ,t v I~F 44 I~L ’ ” T ? T F S  1151’ S~~L T ’ . 1 T T ~~S aT STaTT (J5 C?

O g ’ F  Y 7 M ~ 0~~ 1 4 T ’  • A Y ~~ IA r , D l ~~5T CL’ R~~F ” T SaL,~ ’1 TV W E M A 4 K S
1W “~~~ T ‘Sl’Ur) o T w ~~r T 1r’ s

Qf A 1’ 3 ‘. ,
C~~ ’ ’ 5  (II) IF? ) tIPS ) (rl~ G PUS) (P14 ? )

142141? 07142 ¶ 7)0 1 ,17 ¶ 1 4 0  20 .3 . ‘ A l f R  C~’~~I’~~
(4714’? 0 7 4 0 ¶ 1 7  70 ‘ .2 IcS 70 ,7 “1” 0 t~~C6~~6ST~~G

~ 2 1 4 1 ?  ~ 7 % A  I~~ 7’) 0.5 1.11 0 7( 1 , 11 8 — I O f r Pu  .‘~~S1
U ? 8 7 2  (1~~011 1 1. 14 0,14 ¶55 114 ,14

441872 01401 14 ¶ 14 0 , 9 202  7 0 1 . S
4471477 0140114 14. 114 ~~~ l’l? 71, 1
‘42 ’. ??  0 ) 0 1 ’  1 21 3,8 372 1.01.9

‘42’.’? 0 9 1 0  1’) 2 1 .  ‘? ,3 3 3 11 21 .?

~?‘.7? (1’ 7 ” )~~ 21 01,2. 32~ 73, 7 l~i”0 I~~C’i~~*ST ’~G
4)1477 ¶ 009 1 71 .5 4114 145 ,11 ‘.l”O r)~~C~i~~AS !’(.
11267? 1 )0 014 t O  71 1 ,14 332 23 ,7 .‘A T~~4 CAl .”
44 7147 7  ~4 0 7 20 71  01 ,3  3714 211 . 0
14?’.?7 I I I !  1 201 ¶ , 4’ 3? ? 11,8
4 2 67?  I I I ’ ?  10 2~ 3, 0 521.’ ¶ 0 , 3 .7 ’111) Fun ”  ‘ .1- ,. ? ’-,

314)0 10 717 1 , ? 3 1 4 ) 0  20 , 14
1121477 120 14 ¶ 2 1  1 ,43 5 22  11 . 44 . ‘A 1~~” CAL .M 7’.
‘4 ? o’?  3 7 0 7  ¶ 0 21 2,45 SIll 18-,’. CuA ’ .N E L
47~~17 ¶)C’5 717 21 1 ,3 344 0 19 ,14
£121477 !4’7 1 73 32 ’ . ~~, i. . ‘A I~~11 C A L ”
(1767? 1304, I I  73 3,0 42 14 17 ,5 47’~l)—C.I.S?3 iL l 0”I’~
‘4 2 07 7  1 . 1 0 5  7? 73 1. , ? ¶ 1 4 , 41 Fl l~ 1M N1)~~?~~
‘4 ? 1 4 7 ?  1lS 0~’ I ?1 7 ,4) ‘.,7 .‘A l~~~W C A L ”
42147? ¶ 440 7 II 71. 1 , 5 32’ 1~~,14 &E~~T LE “~UZ &
14267? ¶‘J0h 20 21 (‘,14 40(4 I’..?
47’,77 i~~~~7 I ¶ 4 .  0 , 54 250 ~

I,7 “I”0 T”C~~~A ST ’ .C.
4 4 2 . 7 ?  ¶Sfle 0 1.0 200 1.2,14 l’41)” 5 ’ . — A I A I  1 5MP~~
1 ) 2 1 4 7 2  151) 5 I’S l b  0 ,0 1311 1 4 4 ,?
1121477 ¶1, 1)14 I 21’ 2,0 1.50 1 I .S
1 4 ?~ ,7 ? ¶ 1 4 ( 1 7 ¶ 0  21’ 41 , 0 ISO 32.0
4 7 6 7 7  ¶ 6 014 10 20 0 , 10

6 7 4 7 7  i 1 0~ 1 74 3, 14 1 . 3 ’ .  12. ? C”’.)PP V
4 2 . 7 7  17 0 7  II 73 7 , ” 1~~C 1 4, 11

4 ’ ’ . ? ?  ¶ 7 014 22 75 1. 1 1’.2 1:5 ,?
14 7 o 7 ?  j U O M  1, ¶ 1 4  ? .~ 1 1444 13 , 11

U?~~1? ¶ 11 014 0 ¶ 1 4  7,5 111,0 S L I G I ” T LV  C”PI’ 0
iL.” . 7 7  ¶~~0~ 

¶ 7  1’ .  7,1 ¶ 3 1 4  15. 0
44767? ¶Q (114 ¶ 211 7 , 0 ¶14 0 70 ,14 . ‘ A T E W  C A L M
U ? ’ . ? ?  ¶ 9 07  1 4  714 1 , 9 155 8 21 . 1 S L IG~lT 1 4 1 .€ l Z~
u7’.77 ¶ 0 0 1 4  17 7 4 4  1, 43 ¶ 2 1 4
1 4 7 1 4 1 ?  7 4) 0 1 1 4  1 74  3 , 3 1’s 14 75,9 “P 0 S ’ .1 FT 1l~l, 51.’~
1 1 7 6 1 ? 70 0 11 1? 23 1 ,4 150 2 7 ,1  F P ; ” S.’

74108 ?~ .?3 10,14 14 4 0  77,14

4 4 7 8 7 ?  7013 1  7 22  0 ,? ¶ 1 4 1 . 4  PR ,?
4471472 71)54. 114 72 1 .1 IS O 214,?
1 1 ) 47 )  7( ,35 2? 77 0 ,14 1114  714 ,4
u 2’ . 7 7  7 1 0 7  1 2(4  I . ’) 330  714 ,44 CAL”

‘4 26 7 ?  lO b  I? 0 ,7 16 (1  7 1 4 , 7
4471477 7 3 0 5 2 4  751 0 ,7 0112 714,7
c1

~~ ” .7? 77(114 I 25 7,14 3701 214 , 0
147877 2701 13 25 1, 2 130 ?~~,S ‘‘0 w I N O
u? ” 17 22 10~ 24 75 0. 14 ( h o

BEST AVA1’LABI.E COPY



Table 11

P’l1’0 ’ 1y 11~ 4 F L 1 1 4 1 3 F $  A N ) ’  S a L 1~A T ? 1~~S 51 4 T ~~i~~1’h. CS

~ A T ~ t 7 ” F  0~~P’ ”  . A T ~~ ’4 C ’ -~~~~. ’ .T  C l , W I ~~ 5T  S a L I O T T O  k~~~~5 1 4 1 4~~
14 0~~P l . - .  5 P F ~~~’ 0t~~~ (T 1 1 ’ ) ”

( p 0 1 )  (I T )  ( F ’ )  t I PS )  ID~~C,
W
~~fS) ( P U T )

471477 (17 5 1 1 3 ’  ¶ , 4l 1 1 1 , ¶0 ,0’ .‘AiE ’5 C’~’’PPo
4 ) 1 4 7 7  (1750 I I 4 1 1, 14 154 5 71 ,?  ~ P’10 I N C O F A S I4 . (
~ ?‘ . I7  0744 7 30 4 1  1 ,3 11C ? 1 , 4’ 8—1)0 eP,., . ‘ f r 5 1
4474.77 014 15 1 5? 0,54 I I I ’

3? 1. ’i ¶ ‘ . 5
452141? ~ M I , 5  31 3? (1 , 0 112 22 .1’
14761) n O ? ?  1 30 7 , 0 152 1 2 . ?  .‘r”o T ’~C55 I~A S T ’ 4 c
44?o7? (10144 1.45 3(1 “ .2 (13.0 7 2 ,?
U.~4177 (10 1(4 2O 30 0 , 7 1. 20 21.4 . 1
‘42147? lOll ’ ¶ 20 3.1 57? 21 .1 *300 O F O P I A S I I G
14?67) l O I S  1’ ~ 79 1 ,2 3214 ) s ~~, ’. ~~A Y t 5 5  C A L M
4)1477 1 0 1 1 4  243  70 0,8 (1 1 .2

~?141? ¶ 1 1 0  1 70 7,? 3 4 1 4  0 , 14 C Inl’~~
142417? 1 1 1 1 4  ~5 70 3 , 2  3 1’ .  20 ,0 .‘3~~1’ 1 4’ ) ”  ‘ L W ? ’ .
4 4 2 1 4 7 2  I I I ?  214 70 I ,? 57 1
11714 7 ?  1 7 14  1 7’. 3 ,0 4 71) ¶ 3 , 5 . ‘ A T~~R Cdl” 7’.
14214 77 1’ ’?  13 714 2 , 14 S I b  10 .3 C~~~~”’~ L

~7’.7? ¶2 I~ 75 2’. 1 ,1 31~
, 10 ,3

“?1472 131 ? 1 75 2.~ 3 1.14 ¶ 7 , 3  4 5 T ~~W C A L . ”
‘47.12 ¶ 4 1 1  ‘2 76 7 ,5 3 1 1 4  ¶ 9 ,0 .‘I”L’—~~uS T S  1 )  10”””
(1?’.?7 1 3 1 0  244 75 1’ ,’. 37 01  ¶0 ,2  111” 5I.J541 ’ .

~ ?6 7p 1 4 1 1 4  7(4 1 ,14 31. 0 9,7 . ‘A I E R  C A L M
LJ?1477 1441. 3 12 2.A 1 ,1 340 114 ,1 (,~~~TLF I’4~~~ZF
4 7 4 7 7 ¶44 ?? 75  244 ~ 544 1 4 4 , 1
u d 14l2 ¶ 5 1 4 4  3 77 (1 , 44 1 5 0  ~ 5 , 0 .‘~~~ D T \ C ~~~~ S T ’ ~C.
44 ? 1477  i c i - 5 I ss  77 (1,17 15 ( 1  I~~ , I  1441” ' N A 1 4 1 l 0  Sup ’ .
‘ 4 ) 1 17 7  1141.? 714 77 0,~” 152 ¶0 ,2
L L ? ’ . 7 ?  1 4 1 1 7  3 77  ? .b 15( 1 11,?
112 ’7?  1 1 4 1 4 .  13 71 ~~~ 1 5 0
‘4 2 1 4 1 )  I6~~S 24. 2 1 0 ,0 150 1 11 .14

~ 7677 1 6 4 5  ¶ 20 2,7 150 “.1)
°2 ’ .77  1 6314 15 70 3 , 2 1’414 ‘I’
4471477 ¶ b 3 ~ 7~ 7° 1 ,1’ 140 ‘.0
u7147? 1115 1 70 7,14 14)44 ¶3, 7 C 14L1I’P~
1471477 ‘ 114 I~~ 70 ~0 154 1 41 ,3
11 24)72 I l l S  73 1 ,14 14”) 18,?
‘42417? 1~~l8 ¶ 1’. 7,0 15(1 ¶5, 0 St. IC.’ .TL’  C-’flPP’
67417) 1 4 3 1 4  9 ¶ 4 3  3 , 1) 15 7  I S . ’.
U ?’ .?? i~~1i 17 1’. 7,7 15(1 Ic ,’.
1 4 7 1 4 1 2  t ° 1 3  1 70 1 ,4 1 5 4 4 4  7 2 . 1 ~.ar ~~P C a L ~
‘)~~14 77 1 . 0 1 2  IS 70 2,11 27. 7 S L IC . 4 47 F~~l~4 7 1 4 7 7  1 0 1 ?  2~ 7 14 7 ,10 1?’. 73,0
4 5 7 1 4 72 2 1) 1’ .  I 714 0.2 13(1 77 ,7 .‘7N~) Su I 4?IN C;—’ .iI.
4 4 2 1 4 1? 7 0 1 . 5  1 4 25 1 .3 1552 77 ,7 111411” 5.’
14714 7 7  7 011 ’ . E’s 15 0 ’ .  1’4 44 77 ,14
4 2 4 7?  2 0 4 4 3  ¶ 714 0 , is 3112
‘ 4 ) 1 17 7  ? ‘ 4 2  1~~ 7* ( 1 7  1 414 714,5
447~~77 7’WI 77 2w 1 .1 12 14 214,5
1 1 ) 0 ) 7 ?  ??I3 1 ~~ 1 .’ 3PM 214,u CA L ’ .
~ ?477 71 1 2  15 4” 0 2  Vi 704 .5 140 ‘ .3 P . (~
~~‘4  ~? 7 1 1 1  29 4 ’  ‘ . 2 714,7
11)677  2? !’. 70 2, 0 4 5 1 4  714,14
11 2 8 7 ?  ?~~15 1 6  70 ,~ 42(1 7 * 5 5

~~ ) ‘ ‘ ?  7 2 1 1  7M 70 3147 714.5

BEST AVAilABLE COPY



Table 12

P
~~C’11)’y P

~ v 1 4 l f l r T T T E S  A ’~J() S A L 1 l ~! T t f S  L I  STATIU ” . C55

T T ’ . E  D E P T 4 ’  ‘ . A 1~~ l’ C u R 1.1 . E N T C 1h I~4~~N T  S A L T ~~ t r V  RF.’ I A 4 M S
4 ) F P

~~”. S14~~1 . L O  0I~~E C T I t J ’.
QE A D P’.

(EDT) (F’T ) (1(1) ( 1 4 1 4 3  (rl~~r.11~Ff s )  ( p 1 4 1 )

‘42147? o 1 4 3 6  1 114 1 ,1.1 135 1 9,8
5~.” .72 0 1 4 4 2 9 ¶14 ¶ ,8 122 20.0
‘42’.7? 01130 ¶ 5  U’ 1 , 2 1 1 0  70 , 7
1 42 4 4 7 ?  (191) 6 1 ¶ 1 4  ~~~~ 22 45  7 1 . 2
(4~7 14 7? ( 190?  9 1~~ 

(1,2 179
‘4 26 7?  (1910(1 35 34 (.1 1’3 2 22, 6
457447) 1 0106 2 1 1 4  7, 0 1029 ¶ 9 ,44
‘ 47 4 1 7 ?  1 (102 55 3 1 . ’  r’ ,14 3~~0

~7’.1? 10 1 0 0  15 1 5 r~,1 3 1 1 4  2 2 . 1 4
44 2 4 1 7 2  110 5  2 1 7 ‘4 ,2 2814 7 , 0
117’ .77 1 1 0 2  0 17 2 .?  2~4O 144 .6
‘ 4 2 8 7 ?  I 10~ 1’4 1 7 1. 0 7041
( 42147 2 12 0 5 2 ~,S ~Q2
44267? 120? 9 114 3,2 200 1 ,8
447147? ?20’~~ 15 ¶6 1. 2 14.6
‘4 2 141? ~ 4(15 2 I’. 4 ,1’ 290 6 .6
‘4 7 147? 13 ) 0 2  14 11.. 2.0 ?~~14 43,5
417147? 1401 ’ 13 16 1, 43 2 14 3 8, 7
‘42~~7? ¶ / J O S  2 ¶14 2.14 290
‘ 4 2 6 7 ?  144 (12 14 1~ , 2,0 79? 5,43
( 4 7 4 1 7 2  ¶ 4 4 0 1 0  15 1 14  (‘ . 14 2 1414
(4 2 4 4 7 ?  t 5 O~ 2 14’ 1, t) 2Q14 /4 ,9
112~~7? ¶ S ’ l~~ 14 144 (l~~~$ 40(1 5 .2
‘474477 ¶5 130 13 (1 ,~ 300 5,8

(4 2A ~~? 14 4 0 1 5  2 ¶ 4 .  10 ,3 ¶32 44 ,01

41 7 1 4 7?  1 1 40 2  9 1~~’ 1,0 130 5,1.4

55747? ¶141)0 15 I~’ 10 ,7 12 ( 1  7 ,3
417411? 17 0 5  7 15 1.~ ( 1 13 6 ,?
442147? ¶7 (1? 9 18 7.14 ¶2 14 7 ,7
41 214 72  170~ IS ¶~~ j, 7 112 ¶1.?
‘4767? 1.~~05 2 3 9  I .~ ISo’ 14 ,7
( 5 7 4 4 7 ?  114 0 2  ¶ 1 0 4  ¶0 1. 7 1?? 1(4 .41

~?‘.7? j’)00 lb 1° 1.5 1141 ¶5 .1
u?67? ¶ 9 0 1 4  2 10’ 1, 55 ¶544 1 0.0
4128 7 ?  iqO ? 9 ?. ‘4 12(4 7(1,5

190 (1 I! 714 7,~, ¶1)44 70 ,8
44 ?6 7? 701 135 2 ¶ Q  10 ,5 122 27.14
1 . 47 1 4 7 7  7011.32 16 1’4  7, 01 11 14 27 ,8
44 267?  ?!~05 I’ . ¶ ‘ ~ 1,~ 1 2 ( 1  214,2
4 2 1 4 7 ?  2 1 . 1 ’ S  2 I 0  (1,’4 1514 114,7
‘ 4 2 6 7?  7 11’ ?  10 19 0 ,14 150 714 ,9

~ ?‘ .7 ?  ?I00 18 ¶0 ~ ,3  130  714 ,9
47147? 2 7 5 ”  2 1 11 r ,rl 2Q~ 75 ,3
4 4 2 1 4 7 2  2) 2 7  45 ¶ 0 1  0 ( 1  30 14 7 4 3 . 1
4214’? ~? 2 ’S 15 18 1 .0 3(4)0 2 14 .14

_ _ _  

BEST AVAIL4SLE COPY 
_ _ _ _  _ _



Table 13

P0L)Tn?vP~ v~~Lr )rr 1~~~S A Nt SA L 1’ J 1 T T F~ A T s’I AI IUN ~ 1

r~*i’~ 1~~M~ )0EPTw ‘.AT~~R rl,QWEtwT CU’~~E~~T S~ L?” .T ’~’ 
1.~~1 4 A 1 4 a .43

OF r~~P1’. 14P E~~C’ 01li~€ r T I O s

(FOI l  ( F t )  (~~ t )  (FPS) (DEGWUS ( O P T )

( 5 2 44 72 (1.105 2 1’. C’ ,S 113 14,? SLI GMT LY C’.OPPY
4 7 6 7 ?  (1702 43 141 1 ,1 112 7 .9
(4267? (1700 13 1’ 1,5 1 1 ?  15,3
a?67? (114015 2 16 0.11 (‘4114 7.0 SLIG’.TLY C’-~UPP”

‘s 267 2 ( 143 02 8 114 1. 01 01444 7 ,?
(42 8 72 (4140 0 13 te ’  1,1 1)00 ¶ 44 , ?
4 4 7 8 7 ?  09( 15 2 1 , 5 3 543  ¶ 0 , 11
(4 2 147 ? 00 02  7 1’1 0,2 005 11.2

?141? ( 1Q 0 0  I?  1~4 1 , ’~ 0 26 1 1 4 , 3
‘4?67? 1 C’O’S ? 1.44 2,1 32 (1 13 .1
(4214 1?  10 (12 7 ¶45 1 , 3 3014 ¶41 ,3
u244 7?  1(1(10 1.1 lLi 1, 0 310 15.3
417 147 ?  1 10 5  2 3, ? 311 10 ,5 SLIG IITL Y C’.C’PPO
u 2 4 4 7? 1 1 0 2  7 1~ 2,~ 403
(524472 I?00 17 1 44 1, 5 3)0(4
44 ? 141? 17( 1 5 2 13 3, 44 3 1 5
5478 7 ? 1?f l 2  14 ¶ 3  2, ?Q7 13,~
a?67? 1200 II 13 1, 3 2~~3 1 . 3 , 7
4 4 2 1 4 7 ?  13( 15 2 12 3. 0 313 5. 1
4421472 15 ( 1 2  14 17 2,~ 3)00
U? 147?  1301 0 IC) 1? 1. 1 302 1(1 ,41
45 241 7? ¶ 4 1 1 ) 6  2 12 1 ,9 305 3, 11
(4 2 44 7 ?  1 (40? 14 1 . 1, 5 2014 5 ,9
41 767? 14 4 0 0  10 7? 3 , 0 30~1 41 .3
4511472 150 5 2 12 (‘,5 302
4 2 41 7?  1602 14 12 ( .5 214 7 ‘S.?
4 4 2 1 4 7 7  ? 5 00 1(3 1? (1,3 270
4574177 ¶ 7 ( 1 5  ? iS  1 .7 155 44,14
112 14 7?  17 10’? 8 ¶ 4 3  l .$  ISO 14 ,7
(4 ? ’. l?  170 0 13 IS 0.0 13$ 14, 9
(4 75 1) 11405 2 15 1 ,~ 1 .57  7 ,7
442 14 72 1*0 2 14 15 1. 5 13 14 0 , 44
45 2 6 1?  11413 0 14  I’ S  1 ,5 121 9,5
11261? 1005 2 14 1  1 ,5 to? 7 ,3
112147? 10 0 2  14 11., 1. 44 3(444 0 ,9
4174) 7 ? 101)0 145 114 1 ,11 122 12. 3
4 5 2 1 4 7 ?  21105 2 10 ’  1. 3 ¶ 7 3  14 , 0
417147? 2002 8 ¶ 4 4  1. 7 12 14 0,0
4 4 7 6 7 ?  2 (101 0 144 ¶ 1 4  (.7 11 0 15 .3
4176 17 711.15 2 ¶ 1 4  4, ,’, ¶44 0 ¶2 .1
44) 87?  7102 8 1~~ 0,Q 105 ¶ 14 ,3
(47o ’ 7?  2 10 0  14 1’. 1, 3 100 ¶ 1 4 .5
11267? 2205 2 4S % , 5 3110 1 1 . 2
44 2 4117  2 7 02  43 15 10 ,7 32~ 12 .14
s?4117 2 20 O 13 ¶5 0,5 3341. 114 ,7
°1~~17 2 135? 14 I? 1 ,0 330  1 (1 ,3  SLIt, ’.T F,P EEZ ~
91 1? 71)430 10 1? 0 ,44 310 ¶ 3 ,7

BEST AVAilABLE COPY



Table 1~4

PRQ10TY ~~F ‘d~~L 1 ’ ( U T T E S  £04 0 ~A LI ”~ITI~~43 A t  5TA1 !41004 U

rl*TE 7104 1.’ OEM!’. ~A TE~ C 1JR ’~FNT CURRE”? $A L3Po IT V R~~ M * R 4 4 $
OF “ E~~T’ . S~ FE(1 D I R E C T I O N

14 E A D I N G
(EDT) (IT) c r , )  (cPs ) (C)EGREES (PPI)

4 2 41 72 071 5  2 144 1.0 136 14,3 SLIG’.TLY C”‘OPPY
(471477 0112 43 ¶6 I, 14 1 1 4 3  1 .5,14
45214 72  0 7 1 0  13 lb 2. 1 I I I  314 ,0
44 2 14 7 2 0 4 3 1 0  2 114 0,3 271 14~ 7 SLI (i’.TLY c’.r’PP~45 2 14 7? 0 1 40 7  43 114 0 .5 103 13.7
(42872 (1.4305 13 16 1, 2 135 114,5
(5 267? ( 4 0 1 0  2 1(4 1. 3 33 0 8, 43
4126 1? 1 0 0 6  7 ¶ 4 4  1, 7 30 C ’ 15 ,14
4 2 147? 000 14 7 1” 0, 7 273  1 13 ,4
44 2 1412 11005 12 141. 0 , 2 3014 lb, 4
4 4 2 1 4 7 7  1( 1 10  2 1 ? , 2 307  12 , 1.3
( 4 2 6 7 7  100 5  12 1~ 1 , 1  290 15 , 0
11 2 14 72 ¶ 1 3 0  2 ¶ 4  3,14 31? 6,41 SLIG’ .TL~ C’.OPPY
44 214 12 1108 7 1.44 1,~ 2 914 13 ,1
4 5 2 1 4 7 2  1 1 0 5  1? 1.44 ~, 7 283 15,14
4767 ?  1 2 1 0  2 13 3, 3 3 1 0  12, 9
452447? 1208 14 13 7 ,2  ?05 13, 0
41 2 1472 1205 11 13 2,~ 29 13 14 4 .2
11214 72 13 1 14  2 12 2 , 7 111 ?, o.
U ? 14 7 ? 1 3 ( 143  14 12 7. 1 29 (4 0 ,2
41714 7 7  3105 10 I?  1,7 2 145 l O S ’S
45 214 7? 31.4144 2 12 1. 8 295 2,1
767? 1408 6 1? 1, 14 300 14,0

4 5 2 6 7 ?  1 4 5 0 5  10 12 0, 14 283 14,0
412141? 1510 2 12 0,1 2 141 (4 ,4
4424477 1508 44 12 (.0 235 5 . 0
(42672 3505 10 32 0 ,3 205 5 , 3
(476 1? ¶ 7 1 1 0  2 ¶ 5 1 ,0 1442 4,1.4
4787? ¶7 0114 7 15 1 , 7 1 4 4 6  ‘4 , 8
(4?141? 3 705 13 ¶ 5  0,0 144 0 9,43
u2e ’ 7� 18 1 0 2 15 1,5 127 14, 44
45 287? ¶ 1 4 0 5  43 15 2.5 122 14.3
41261? 11400 13 IS 0 ,41 ‘52  1 0 , 14
4 4 2 b 7 ?  1~~I Q 2 114 1 ,14 150 14,9
412b 7? 1007 114 2 . 1  12 14 14, 1
4 4 7 1 4 7 7  1905 ¶45  16 ( .7 1 . 0 5  13 , 1
45714?? 2010  2 lb 1.43 150 8, 0
44214’?? 200~ 43 16 2.5 1. 12 1 1 , 14
1128 7 ? 200 5  1~ lb 1,8 10 45 114.0
(5281? 2 110 2 t o  (

~, 1 35 0 ,3
4 4 2 4 4 7 7  2 1 0 8  16 0 .3 125 1(1 , 0
142 8 12 7 105  144 16 0 ,8 13 2  ¶ 1 4 , 9
44 26 7 ? 2 2 1 0  2 15 1.7 .125 7. Q
14767 ? 2208 43 16 1.3 302 ¶ 2 , 14
4767? 22(15 33 IS 0 .1 300 l O S ?

BEST ‘AVAII.ABLE COPY



Table 15

PI1I1TUTYO1.. vEL (1Ct71~~S AN D S A L T 0 4 I T I E S  A T  5 1 ’ A T I O~ E3

DA ’~ ? ! M € ~ DE P T ”  ~iA T F I J  C~1.R~ E • ” T CUORE NT S A L I N I T Y  14E MA44~~S
OF ñ~~PT ’ .  SP~~E1) (1IREC7I O~

RE £01
( FO Il ( I T )  ( F l )  ( 1 P 5)  r ’ E G R E E $ )  ( P P T )

‘4 2872 0130 2 ?b 1.1 139 13, 0 SLI~~’.T L Y  C ’ . l P MY
‘42672 0125 ii 2~ 1 ,4 111 114 .8
(4 78 12 13720 2 44 26 13 .9 1( 12 17 ,5
(42147? 01420 2 26 (1, 7 220 1~~ , 0 S L T G ’ . T L Y  C’.L’~ PY
( 4 2 14 7?  0* 15  13 214 1 ,11 144 3 17 .0
4 4 2 6 1 2 0 8 10  24 2 14 1 • 44 135 70 , 13
C1?14 7? 0102 0 2 25 1 ,1  322 17 .0
4 4 2 8 7 ?  O01 5 ¶ 3  25 0 ,5 2°2 10 , 44
4 4 2 4 4 7 ?  1391’) 23  25 (1 ,3 ~ 9 0 20 ,0
4 2 1 4 7 2  1 0 ? 0  2 25 1.~ 315 11 4 . 7
(4 2 147 ?  1 (115 12 25 0 ,43 32 ( 1 20 , 0
(42 141? 1 0 1 ( 1  23 25 0 , 3 3(10 2 13 .2
44 241 7? 1 1 2 0  2 245 2 .5 315 17 ,7 SL IC .’ .T LY  C’ .t P1.”o
(4?141? 3 1 15  12 24 1 ,1  30 43 19 ,7
44 2 87? 1 1 . 1 0  22 24 13 .7 4( 10 ¶ 9 .0
412677 122~ 2 23 2, 7 312  16 ,1
44 28 7 2 121~~ II 23 1.1 30( 1  I~~ ,0
(42017? 1730 21 23 0,7 32a 1 14 .0
(42147? 1 320 2 71 2 , 1  3 1 ( 1  7 .2
( 5 2 4 1 1 ?  1 . 3 1 5  10 ? I (‘ .0 30 2 15 ,14
4 5 7 8 7 ?  13 1 0  19 ?l 0 ,5 3450 ¶6 ,14
4 4 2 6 7 ?  14 4 2 0  2 21 1 .3 29 14 0,3
(42141? 3 4 5 1 5  11 2 1 1 ,0 290 ¶ 1 4 ,1
11767? 11410 39 2 1 (1,45 2?$ 18 ,5
4 4 2 6 7 ?  3521) 2 2 1 0 , 7  22 1  14, 3
u?672 1515 11 2 1 1 ,1.  1140 12 , 14
4741 7?  15 10 21 0 , 0 1.117 15, 0
1126 77 1720 2 ?6 ?,b 125 12. 5
41 201 72 1 7 1 5  13 2’~ 3, . b 133  114 .1
U214~~? 1110 23 25 ¶ 3  158 18, 1
u 7e ’1 7 3 1 4 2 0  2 28 2.7 130 13. 44
u2147? ¶ 1 4 1 5  13 28 7 , 7 131 14 ,8
‘4241 72 ¶ 1 4 1 0  7.11 26 0. 14 150 1 4 1 ,7
112 147? ¶ 0 2 ) 0  2 2? 1. 9 1 514 ¶ 3 , 14
(5787? 1°1S 1? 22 1.1 122 145 .3
11287? ¶ 010 20 2? 0,5 120 1 4,8
4 5 2 4 4 7 2  2020  2 214 1,~ 144 0 15,1
4526 7?  2f l15 12 24 1.7 1343 43  18 .44

‘42872 2 (310 2? 2~ 1.5 088 141. 14

~2~~72 2120 2 73 ( . 5  126 1 44.9
41 2 6 7 ? 2 1 1 5  12 73 1 , 0 11 (5 23,1
(
~2 147? 2 1 1 0  23 73 1, 45 1 314 2 3 , 0
1126 77 2220 2 75 1 . 7  372 20 ,1

44 2 8 ’?  ?2 16 13 25 (.3 310 21 ,7
44 2447 ? 7210  2 3 25 )~~3 250 2 5 . 2

BEST AVAILABLE COPY



Table 16

PI4L1l’1TVP~ V 14L fl~~!ITFS *‘J D ~A I,.~ ’.j!~ (5 AT S1&IIL~’ (14

(1*1’~ ¶~~~“~ fl~~PT’. ..aT ~~9 CL’ 44~~~’ T  C(JR NT S A L I N I T Y  ~ ( M A 1 . 4 4 5
( IF ~1I07.. ~P~~E D 0T~~~C YI’D ’1

45 267? 01435  2 21.) 1 ,0 ~ 10 1. 3 , 3  .EAI ’ .ER &1.Y.~O
442141? 043S2 10 2(1 1, 0 1432 144 ,5
112 14 ’?? ( 183 0 15 20 1 ,2 ¶ 7 0  144 .14
(52411? n020 2 20 I . ! 3 44 0  5. 14
4 5 2 8 1 ?  (19 17 10 2(1. 0 ,14 0 514
4 4 2 1 4 7 ?  09 15 1 7  20 0 ,44 150 18 ,1
‘l? 1 4 7 ?  ¶ 0 1 5  2 ¶7 7,14 3’445 5.0

~287 ? t~~17 10 17 10 ,14 353 0 ,14

(1. 87? 1.020 lb 17 0,1 0143 15. 6
4 5 2 1 4 7 ?  1 1 2 5  ? 2 (1 ~~~~ 3148 ‘4 ,43
4 4 2 6 7 ?  1 1 2 2  1 . 0  20 2, 14 3 14 0 15, 0
4 5 2 6 7 ?  1 12 0  18 213 Cl ,? 4 ) 09 ¶ 5 , 2
42447? 1225 2 ¶0 5 ,6 345 0  44 ,1
4? 141? 1222 10 1° 2. 44 3( 1 8 44 .1
44 241 7? ¶ 2 2 0  1 8 ¶ 0 1, 0 550 14,1

44 241 7 ?  1 4 2 5  2 18 2,43 3452 41 ,0
45 214 7 7 j 4 2 2  9 1 14 1 ,0 3(16 44,14
442147? 1.32 (1 IS 1.43 1, 2 3440 5 .2
112 147 ?  14425 2 1 14 1,2 3e~ 44 , 4)

4 2 4 1 7~ I~~22 0 114 C ,8 3514 ‘4 .2
I S  1 4 4  (1 .~ 4

( 1 2 0 1 7 ?  ¶ 5 25 2 1 14 13 ,1. 170 3 ,14
(4 2 6 7 ?  152 ? 9 18 0 ,1 ¶ 1 8 4, 0
412417? iS?~ 15 18 rl ,2 1714 (1 ,1
412812 1140’, 2 (1,3 1 32
44 2 6 7?  17 2 ”  2 20 2 .2  170 44,7
(4287? 17 7 2  0 20 2 ,1 170 5 . 1
L1? I~~7 ?  ~ 72 0  17 ?~ 1, 14 110 5, 11

4 5 2 1 4 1 ?  11425  2 20 2. 45 17 14  5, 0
( 4 2 8 1 ?  10122 IC’ 2(1 2,8 176 7 , 5
41? 877  iP2~ 1’ 20 1, 14 1745 9,45

4 1 7 4 4 7 ?  t°25 ? 213 1 ,14 ¶7 (1 14,1

45214’? iQ 22 1’ 20 ?,2 1714 ¶1 ,14

~2 ” 7 ?  i 4 4 2 1 3  11 201 1 ,9 1140 12.3
4J ?e.7? 7( 13 0 ? 20 0 ,45 190 7 ,7
41267? 2 13 27  l~ 213 1, 5 180 16, 13
41 767?  2 4 ) 2 5  17 24) 0 ,14 1 1444 15. 14
4?e7? ?1~~

0 2 21’ 1,2 320 7 .3
4 1 7 8 7 7  ?1 3~ 10  20 0 ,3 00 11, 13

45 2 6 7 2  2 13 5  11 20 0,4 1140 11 ,1
452 6 12 22 3 0 2 114 1, 0 2014 ‘4 ’)

‘~~01L’ 2 22 7  114 0 .14 30 14
4 5 2 1 4 7 2  2?25 1.5 13,0 3( 11.)

BEST AVAILABLE Of?



Table 17

P44(iI.1TYPF  (4 E I I IC IT O F S  A N O  S * L I N I T T E S  £1 S T A T I O N  F~1

1 3 A T~ T 7 M ( ~~~P7W ,A t 1 . . 14 CU~~~FNT 00140(147 SA L Y N I IY  R f M A P W S
Q F 0EP1’ i~ SPEFCI O T 4 4 E C T I O N

Of AD ING
C~~DT )  ( F ? )  ( I T )  ( F O S )  ( D E O W E ( S )  ( P O T )

~ 2b 7 2 13700 2 29 I.e 2 10 44 ,7 F &~~44 ANtI
42 61? 06 543 1 0  70 0 . 2 185 4 .3 1 10 7FT * A V F S
4 4 7 1 4 1?  0658 27 ?0 (1.8 1140 44 ,3
45287? 080 4) 2 ?9 1 , 2 210  1 1 , 3
‘47147? 01543 141 79 1,14 IQS 1 14 ,?
11287? 0758 21 79 (1,14 24)3 ¶14,3
( 5 76 7 ?  01000 2 27 1. 2 30 0 ,45
42 1 4 7 2  (~1 4 5 4 3  12  ?7 6 , 14 2~~I) 12. 0 P A R T L y  CLI 1I OY
4 267 ? 0114 5 14 25 27 (1,14 90 ¶ 1 4 ,14 N—NE .‘.I”’ 5” l0~~P”
4 5 7 1 4 7 ?  1 ’)00 2 27 7 ,44 I ’ S  ¶ 1 , 1 .  1/2 F7 ‘Av (S
42b~~? 005 14 12  71 1, 44 3 0 3 1 , 14
4 4 2 1 4 7 2  ( 1 0 5 4 1  25 27 ‘,5 1 13 11 .5
44287? 1100 2 27 3. 5 18 9 ,0 14A14 ? L Y  CLU’ L~
~?4172 

1( 15 14 ii 77 ?, 0 22 0 ,9 N ~I ’4fl S.lIMP.l
42447? 101 St~ 25 27 1’.~’ ?0 3 7 • 1 1/2F ? ~• A v ( S
112 147?  1200 2 214 3. 8 15 14 ,1
4 1 7 1 4 7? I 1 S M  12 28 3, 1 10 14 ,5
45 287 ? 1 15 1 4  214 214 (‘,6 30 114 ,7
14214 7 ?  1 1 .0 0  2 ?S 3 ,14 20 14 ,0 RA P T Ly  C LOUDY
41 2 441 ?  1 2 5 1 4  12 75 2,5 1? 0 , 4 3  N~ “1140 5.1.0”P’4

~2147? 1256 23 25 1,2 10 10 ,1 1/ 2FT  W A V E S
(17417?  1 1 4 0 0  2 2*’ 2,5 27 3. 7
( 5 2 4 4 7 ?  I358 1? 26 1 ,5 40 7.4)
412141? 1 4541 244 2*. 13 ,2 70 7,1
(1.2872 150) 0  7 25 1, 0 20 11 ,3  PA P1’ Ly C L O I O v

~2 147 ? 114514 12 25 0 ,S 314 4) ~~, 44 ~~ “T~”D S.l0~
PN

~2b7? 1 . 4 4 5 6  23 25 “ . 3 720 1 4 4 , 0 1/2F1 *AvIS
U? #7~~ 114(1.0 7 2 14 1, 0 100 6 ,14
4 4 7 4 4 ” ?  i 5 6 14 12 76 7 .2 100 7 .7
11267? ¶55*’ 24 ?14 1.2 2 1 0  12, 44
4 4 7 8 7 ?  17 0 0  2 27 2, 3 100 4 4 . 6  CL~~4R
11744 7 ? 3 4 4 5 1 4  13 21 2, 9 100 6,14 Nw w 1~ ,O ~~~~~~~~
(5261? 1 856 25 27 1, 7 200 13,~ I F T  w A V E S
447147? i~~0( ’ 2 214 2,5 2 0 0  7 ,5
45761? ~7 514 13 7 8 3, 3 180 1 2 .~45 714 7?  1758 26 21.4 1, 44 200 13, 44
( 5 7 1 4 7 ?  10(10 2 29 2 ,14 2 0 0  1 1 , 1 4
4 4 7 6 7 ?  1858 1 . 4 4  7Q 2, 5 143 5 13 ,2
4 214 72 1856 27 ?° 1, 3 2 10 1.3.2

? 147? 200 0  2 ?14 2,0 200 11, 8
45 744 7 7 1Q58 13 714 2, 0 1.85 ¶ 2 . 3
(5 7677 30 5 8  214 714 01 .14 210 13 .7
42 441 ?  ? I f l 0  2 27 0 , 5 3 8 0  0 , 0
( 4 2 4 1 7 ?  2 135 14 1 3  27 (i , 14 2 3 0  1 7 , 1
1128 1? 701 314 75 27 (1 , 14 22 ( 1 1 4 4 ,9
417441? 2200 2 77 (1,45 20 13.6
(5 767? 735 14  5 21 0 ,45 20 15.0
442141? 2 1514 75 21 (1,1 44 16.2

BEST AVAII.ABIE COPY



Table 18

P0 r 1 T I IT Y P F  V E LO C IT IE S A~~0 SALIN TT( i ,c A t  5T~~UuN F2

r ) A T F  IIMI  0 E P T ’~ .~A 7 ( P  C u44R~~NT CuW ~iENT SA L I S I T Y  I4EMANI( 5
(iF r . f 4 5 7 w  SOFEO !‘l ! R E C T T O N

( (01 )  ( F ? )  ( F T )  C F P S )  (0~~~~~ ES ) (OPT)

14787? (‘715 2 7? 1 ,14 l~~0 8,1 FA I R  £‘4() wI~~.r’ Y

‘4 2 1 4 7 ?  4)713 ¶0 22 1 .~ 1643 15.2 1 10 7 F7 . i*V F S
(121412 (1.711 20 72 1 ,~ 152
‘J2~’7? 0143 0 2 22 1, 14 1.80 ‘4,4
4 1 7 1 4 7 ?  (1q 0 8 10 22 1 . 5 200 18 ,1
45 287? (I RQ8 20 22 0 ,5 2 3 14 ¶ 8 , 4
‘i ?*’l? 0910 2 20 1,2 30 ¶ 1 ,1
(1214 77 00 0 14 9 70 0,5 310 ‘4 9 P A M Y L Y  CLOLI I) Y
45 2 14 7 ?  09 06 114 20 1,2 330 41 4 ,14 .4. ’UE #I ~~0 5—1 l” ’~P-’
4 4 7 41 7 ?  101(1.’, ? 20 7, 14 30 ‘4 ,? 1,211 W A V E S
( 17147 ? 1 0 0 3  9 2( 1 1. 14 10 14, 01
4 2017? 1.001 1 20 1 ,2 C 11 ,43
4 4 7 1 4 7 ?  ¶ 1 0 1 5  2 20 4 ,14 23 4.8 P A ~~T L Y  CL (J’ ClV
4 4 7 6 7 ?  1 . 1 0 1 .  0 20 3.2 114 0 , 9 14 ‘~1N0 5 — 1 0~’P4.

4 2 4 1 7 ?  11 0 1 .  18 20 3 , 4) 3 ~~~~ t / ? F T  w A v E S
47877 1 ? 1 fl 2 18 3,0 13 44 ,14
42447? 12(3~ 

(4 1 14 2,~ 15 0 , 7
(4787? 174 )44 344 114 1 , 14 3 4 )  9 ,7
( 5 2 4 4 7 ?  130 5 2 1~ 2 ,3 20 44.7 PA R T L Y  C LC I L I~~V
(128 72 1 3 0 3  8 1.14 2 . 1 20 5 , 1  %lw ‘I”O S.10~ P’~
1 42 8 7 ?  ¶5 (11 36 18 1.5 15 5. 14 t / 2 F T  W A Y ~~ S
4 4 ? 8 7 ?  144(1.5 2 114 2,0 15 3,?
452447? 144 03 14 18 7,41 ?fl 44 ,5
44267? 1~~)01 Lb 1~~ 1 ,2 44 44 ,44

¶5 05 7 ¶41 ‘ .2 30 ~ ,5 0 A W T L Y  C L O u D Y

~‘287? 15 4)5 14 IS (1,2 330 3 ,1  N~~ W I N O  S— 1C’” 1.’~’4 1 2 4 4 7 ?  1 5 0 1  18 143  0 ,5 14, 14 1 /2~~1 ‘ A V F S
‘4 2147 1 3 1 4 0 5  7 3 1 4  1 ,3 7 35 3 ,5
14787 ? l14~~3 14 ¶ 8  ¶ , 44 210  44 ,1.
447447? 1801 It’ 18 • 21.0 14,1,
14244 ’ ?  1110 2 10 2 , 3 195 3 . 4 3  C L E A &
(12441 ? 1708 9 19 2,1 1~~’) ‘4 , 4 1  ‘4~ ~I’~’) 5— 10”~’-’
4 4 2 1 4 7 7  17 0 8  17 10 2, 1 1435 7, 44 I F ?  w A V E S
4 1 7 4 1 7 ?  1 14 10 7 ?O 2.44 210 5,14
4421412 1* 0 4 4  2( 1 ?. 9 ¶ 1 4 5  1(4 .1
4 4 7 1 4 7 7  ¶14 08 114 20 4 ,1 2 2 0  3 5 . 0

? 4 4 1 2  1 9 1 1 .~ 7 71 ?, 14 19~ 14 ,1
4267? 1908 10 2 1 2,~ 38 5  7 ,7
‘41141? 1906 t O  71.  1,1 2 1 .0  13, 1
17 4 4 7 ?  20 10 2 21’ 1 .~~ 200 8 ,3
‘4 7 1 4 72  7 ( 10114 9 20 2 , ) 21 0 j~S ,2
41767 1 2 4 ) 0 6  1~ ?fl 0 ,43 2 10  1 4 1 ,14
‘4 2 1 4 7 ?  7 1 1 0  2 20 0 , 5  1140 3 1 , 0
42141? 2108 2° 0,3 114 0 13,3
117447? P l O t ’  18 70 (1,2 114 ,14

(4741 7?  7210 2 ¶ 9  ¶ ,5 50 44~~l4

4 ? 87?  2 7 0 1 4  44 19  1 ,1 15 11,5
i ? 8 7 7  2 ? 0 f ~ 1 7 10 1, 2 15 14 ,8

BEST AVAILABLE ‘COPY
V - - - -..- ---.~~~~~~~~_ _  -



Table 19

POrITLITYPI V! LL 1CT ?IFS A N O  S A L ! 1 4 ) T ! F S  A T  5TATjr) I~ ~ 3

!1.41( T IME t)EPTM ~ A ? F P  C ’ P ’ ~~~~7 CL’ I lPF’T  S A L I N I T Y  Rf M A R 1 . ( S
rIEPT.. S P E F O  0T ~~( 0 T 1 O14

0~
(EDT ) (F?) (F?) (1~~3) ()0~ &~U5)

(5714 7 7 4 ) 7 3 0  2 2 1 1.0 210 5 ,8 F A I R  A ”~0 ~‘ I 1 4 r I Y
4 4 2 4 4 7 2  0726 10 21 1, 8 105 ¶ 5 , 3  1 Ii) 2FT w A V F S
14781? 0726 10 21 (1,14 210
( 4 2 8 1 2 0 1420  2 20 1 , 9 1144 7 . 1 .
14 787? 08 1 14 9 70 1, 5 720 11 ,6
14? 67?  ( 114 16 114 7( 1 0 , 5  2 3 0  1 1 4 .2
14 2 147?  o~~l~ 

2 ¶ 9  1,2 30 44 .8
~71,7? fl~~13 

9 jO (1 ,14 3 4 4 0  9 ,1 P A R T LY  C L I J L 0V
(4 7 4 4 7 ?  (‘01 1 Ii 19 0. 14 15 13 . 0  \.N( ‘1140 5.3(~’Pw

(57141? 1( 110 2 19 2.9 25 5,t 1/211 w A V E S
(1.?87? 1008  9 1~ 2. 2 114 6 , 4 1
( 5 2 1 4 7? 10014 ¶ 7  39  1. 0 10 17 ,0
‘4 2147 2 3 1 1 0  2 19 3, 44 20 5 ,3  P A R T L Y  C L O u DY
4 ? b ll ¶ 1 0 14 9 19 4, 7 20 15 ,7 N W IN D S .ICMPM

(4 ? 14 7? 1 106  17 19 1. 14 3’~5 3 1 4 ,0 1/lI T w A V E S
4471 . 7 ?  12)”  2 143 2 , 14 2 0 3, 0

~241 7? 17 13 1~ 2. 43 15 (4 , 14
4 2 14 7 ’  1 7 1 1  lb 114 1, 43 345 7 ,1.,
4 4 7 1 4 ??  1 3 1 . 0  7 ) 1  2,~ 70 (4,0 PAR T L Y CL O J O Y
4 4 7 8 7 ?  ¶ 1.138 14 11 7, 1 23 14 ,9 ‘4w ‘.I’~D 5 — 1 0 ’ ~ ”
112877 1 1.08 ¶5 17 1, 9 0 5,~ 1/ 2 F? w A V E S
(47441? 1 4 4 1 5  2 ¶ 7  1 ,5 2 0 7 ,43
‘4?447? 1 (414 43 17 3 , 1, 15 3, 0
14 7 87?  1 1 1 1 1  35 17 rl .M ‘4 0 44,14

(l?’7? 1510  2 17 0,5 ¶13 2.43 P A R T L Y  C L f l u O Y
1 1 2 1 4 1 ?  i S 0 4 3  14 ¶ 7  0 ,1 210 5 ,7 “,w 441140 S—l 0 ’~P”
117147? 1506 ¶ 5 ¶ 7  C’ ,~ 230 14.7 1/21? w A V F S
(4214 77 16 10 2 18 0 ,14 2 10 3,5
4 4 7 4 4 1?  ¶ 1 .0k 14 1 1 4  l,b 195
( 128 7?  18(3 6 16 1~ 1, ? ?l” t’ 5,5
142(4 7? 1715  2 14 5  1 ,5 2( 10 3 ,5 CL EA P
‘42~~77 i l l S  0 1~ 3 , 4 1140 3 .7  (.w 

~ I”~0 
14_ IO MF U

1 4 2 6 7 2  17 11  Il 19 1, 0 200 1,7 1 II w A v J 5
4 7 1 4 7 7  1 14 15 2 10 2, 8 200 44.3
U7$7?  1* 1 4  9 19 2, 7 IQ S 7 ,43
4 1 ? ’ .? ?  1 1 4 1 1  31 1° 1,14 2 10 7 ,~
4178 7? 1015 2 ?( 2, 4 21.0 6,9
417877  i Q I S  9 Pu 2,1 100 13.43

4 4 2 8 7 ?  l O l l  18 701 0 ,14 2 10 114 ,44

42 6 7 ? 2 01 35  2 ~9 1, 7 213 0 7 ,1
(471477 2013 0 ¶ 9  1, 7 100 14 ,3
417w7 P1311 ¶ 7  10  1 , ’j 100 144 .0
4 4 2 6 1 ?  ? 1 1 S  2 10 1’ ,? 170 7 .41

~2~~?7 2 1 1 . 3  tO 0,2 ¶ 7 0  1 . 3, 41
117612 2 1 1 1  Ii 1 . 0  0,6  80 144 ,44

~21.77 ?215 7 1 4 3  1, 9 31’ 7 , 0
452141 ? 7213 114 1 , 3  20 1 3, 1
112812 2 2 1 2  3*’ 1~~ 1.5 20 ¶ 3 , 44

BEST AVAILABLE COPY

—



Table 20

PRt i T 0 ? Y P ~ V~~L L I C T T T F 5  * 141) S A L I 1 4 I T I f S  A T  S T A T I 1 l .  G

DA I F  ? !‘4 nEPIM ‘*1(0 CUR~~E~~T Cu~~Pr141 SA LP’ J I7Y W E U *WK S
r’~~PT.. SPEE” DI 0~~C?T0’~

P~ A D !  ‘4 G
(~~0T ) ( F Y )  ( U T )  (~~P5) (ri~. t PEE5,  ( P R ? )

14761?  (17?? 2 35 1, 0 2 30 3, 41
142147? 13720 18 7,2 2130
(J?417? 0 7 1~~ 33 35 c , 14 100 17 ,7
4128 7? (3 14 (1.44 1 0,14 220
4 2k’? 1 3 1 4 0 ?  l b  1 ,5 1~~ 2 0 ,44
4428 7? r ’R~~0 32 4? 1 ,3 IQS 17 ,9
4 4 7 44 77 o 9 1~~ 2 (i ,7 20 7 ,43
4 4 7 4 17? (‘9t~’~ 12 25 (,3 30 9 ,0
4 4 2 4 4 1 2  001’~ 23 ?S 0 . 5 0 314 ,5
14?~~7? 1(03 ? 13 2,0 35
44287? 3 0 ( 1  41 1 3  ¶, (1 30 5 ,1
44287? 100~’ 11 13  0 ,43 25 5 ,1
1 4 7 87 7  1 1 1 1  7 2 , 1  15 3 , 4 3
4 2 8 72  1 , 09  114 2~ 1 ,9 30 14 ,13
4 4 7 1 4 7? 1 ¶ 044 27 (‘.14 3415 1 44 ,j
u 7 8 7 ?  1 2 O ~ 2 73 ?, 1 30
47447? 17~~? 11 2~ 0,9 15 7,1.

~7 u 7 ~ 12 0 0  2 1 2 4  0 ,44 15 0 ,3
~7~~ 77 ¶~~~~) 7 22 7,0 ‘45 2. ?

4 4 7 8 1?  131 0 1” 22 1 , 5 50 2,5
442”?? 130 14 20 2? 0 , 44 S 3, 1
i ?~~7? j 4 4 ~~ 4J 7 l~ 1 ,9 30 1.?

14 ? 67 ?  l ’4 °?  ¶ 9  1, 5 35 1 .3
442147? ¶14 0 0  3 7  ¶ 0  0 ,7 10 ?. 44
4 4 2 6 7 2  35 12 2 27 (4 ,43 35 ‘1 , 5
u 76 7 ?  15 10  ¶ 2  77 ,5 450
44?~~7? 1cO ~ 25 27 0,44 140 44 ,0
~j ?~~7? 1 1 4 0 4 4  7 4 ,3 710 7,45
4 4 ) 4 4 1 ?  14102 11 ?41 0 ,5 3. 4

~2 ’ , 7 ?  I 140~ 22 2 14 0 ,44 23 0
11787? ¶ 7 f l ’~ 1, 14 2 15

~ ?~~7? 3 7 0 2  144 3~’ 3, 5 700 1 1 ,44
U?~~7? 1700 33 .5 1 ,~~ 210 11. 44
u 74 4 1 7  1 4 3 1 0  2 1, 5 220 ‘3 ,43

~ ?“7 ? 1M0 ~ 16 34 2,0 19 0 0,11
4 2 4 4 7 ?  114( t eu 33 33 1 , 2 200
u?147) 1Q 0 ’ ~ 2 3” ~~,11 2 l,  1.0

~J?’.7? 19~~2 1~~ 444 2. 14 2(0 13 ,7

~2’ .7? 1440 0 12 1.14 1 ,5 200 1 4 ,7
u?”,12 7 0 j 1  2 . ‘4 1, 2 12
147 147? 701019  ¶ 5  3 45 2, 3 23 1 3 , 1

~ 2t ’ 72 ?~~07 42 344 ¶ , 2 12 13 .2
(42441 ? ? 1 ’7  2 35 0,14 22’~ 43.5
44287? 2105 1? 35 1, 2 1 95 ¶3 .5
4 7 4 47 ?  2 1 ( ’ S  3 3  .5 0,5 18’ 13,5
‘4?~ ’2 2217 7 244 1 ,2 35
32 6 7 7  2 2 1 5  12  ?# (.1 ¶5 7.?
4 4 7 4 4 7? 2 7 13  714 (‘ ,2 10 1 3 , 9
4 4 7 1 4 7 7  2?3~ 7 1~ 1. 7 35 5 , 43
‘J ? t’17  ??51 14 1(4 1 ,? 3’ 5, 43
1421, 72 2 ) 3 0  12 114 (~, 2 20 7 . 1

BEST AVAILABLE COPY



Table 21

P W f l T f 1 . T v P~. V FL n CI ’TES A ’4D S A L I N I T I I S  A T 5 ? * 1~~JP~ U

D A7~ T I M E  D E P T H  ‘*1~~w CL’R’~
F.’4T Ct~~k E 141 SA L T 1 4 T I Y  (4 ( Mj p IS

O E 1. T U S P F E C ’  0 !0~~(T I f l~
h F  410 1 14r

(ID?! (Fl) (El) ( r R S )  (D~~r~~II5) (PR?)

2h72 071~ 2 22 1. 5 210
44 214 72  0712 10 22 1.5 10(1 44 ,7
‘4 2 8 7?  1 3 7 1 0  20 2? 1, 0 HIS 11, 44

u21477 1 3 4 4 ? 1  2 3*’ ( .9 114 0 3 , 1
(4 2 8 7 2  O $ 3 9  17 3*’ 1 .1 1145 38 .2
4261? 0 4 3 1 * ’  114 314 (1,’. 150 ¶ 1 4 .7
1 4 2 8 7 ?  0 9 0 7  2 3 1 .3 3410 44,14

4 1 7 4 1 7 ?  (1005  114 33 (.5 175 13 .3
(121477 O Q OS 31 35 ((.5 3~4 f l  17.2
442~~7? 1( ’ tS  2 45 1 ,44 ¶ ( ~ 45 ,0
u 2 1 4 7 ?  1 0 1 3  11 35 1 ,41 350 43 .1
U ? 4 4 7 ?  1111  33 35 1 ,’~ 3 0  144 .’
U?8 7 ?  1 10 3  2 35 1, 1 3140 (4,44

42417? 1 1 0 2  16 35 1. 14 3~~5 4 4 , 7
‘4? ~~

7P 1 1 1 3 0  33 35 1 . 5  HIS
u 7 6 7 ?  1 2 3 5  2 344 1 ,1 355 44 ,5
4176 7 ? ¶ 7 1 5  114’ 3’4 1. S 3410 5 . 2
~~?141? 1211 3? 344 1, (’ 330  1 44 ,2
(42147? 14 (114 2 33 1 ,1 35 3, .
4?~~7 ? 13 02  15 34 1.2  30 3, 0

II?’.7~ 3 4 ( 3 0  31 33 1 ,u 330  0 ,9
4 4 2 6 7 ?  1 4 ( 3 3  2 33 I ,3 1~ ? . 9
4 4 7 6 7 ?  1 4 4 1 1  114 33 0,44 335 44 , 7

44?~~1? 14 4 0 9  3 1 33 1 ,2 320 4 4 , 6
112 147 ? 15 0 4 4  2 32 0,~ 30 2. 14

4741 7? 15 0 2 15 32 0 ,2  90 3.1
44?61 ? ic n o  30 32 (1,2 90 (4~~$

442141 ? ¶ 7 1 1  2 ?0 1 , 44 185 44 ,3
4 4 7 1 4 7 7  ¶ 7 0 9  0 21.) 2, 3 17~ 9 ,44
,.‘~~7? 1707 18 ?(‘ 1 .1 125 0 , 44

4 4 2 0 7? ¶ 1 4 0 u  2 ?0 ?,5 1430 5 ,7
‘ 4 7 8 7 ?  1~~132 0 7, 43 ¶70 0,5

‘4 741 7? j * O f l  3 4 3  2~’ 3 ,0 1 3 0  9 ,7

‘42~~7? 1 0 1 3  2 70 2. 11 1(4(1 44,5

~~7 4 4 7 ?  ¶ 9 ( 1 .4 70  3. ”' 143 (’ 14,14

(42 ’ .7 2  1 9 0 7  114 20 1 .2  125 10 . 5
1 4 ? 1 4 7 ?  2 0 0 ’ 4  2 20 2 , 5 ISC ’ 1 ,7
4? ~~77 2002 7fl ¶ , $ 114~
Q2 87? 20 0 0  18 ?~ 

01 , 9 1 3 C ~ 1 3 . 1
u267? 21114 2 21 C ,2 114 (3 7 .1
( 12 141? 211’ 4 0 21 1 ,1 10 0 1 1 , 43
44 7877  2 1 1 2  19 73  ‘ .14 ¶ 3 0  3 1 , 9
(4114 7 ?  2?0~~ 2 79 1, 7 335 44 ,7
44 2 14 1? 2205 114 (1,43 5 7, 43
‘ 1241 7? ??~ 3 77 (‘,l 430 13 , 7
‘47 6 1? 7214~ 2 35’ “ ,Q 30 7 ,1
‘4761? 7742 17 35 1 ,2 314 0 1 3, 1
(4 7 14 7 ?  22 44 0  33 35 0 , 43 3 3 , 14

BEST AVAILABLE COPY
— —.——.-.. 

‘
-- - — —.- .- -,—--‘—- .—.- - ________________ —



Table 22

~ 9 t ’ T ~~T v P ~ V F L U r ! T T E 8  A (~(’i S A L I ” 4 1 ? I F S  A l  S T * ’T 7 O’~

( O A T ’  T~~l~’~ D1441’ **1~~ 14 CU P4 L~~1 CuhWE (~? S A L T ~~11’ Y (4
~~P ’ 4 A 44 . .IS

~‘E P~~~ SP IEl I OECT ICDj
P~

(EDT) ( F l )  ( I T )  ( F P 5 )  ( C U ~~ F E 5 )  ( P P I )

~~
? 4 4 7 ?  13700 I 2 . 3 1~~0 2,~ FA I W L V  $10rj’.~

4 12 8 1?  ( 1 1 02  1 0  ?~ 2 , 0- 2 0 ( 3  14 .~~ ~‘~?447? 0 105 10 70 (.6 10 0 7,7
u?*’1? 04300 1 23 1, 7 1Q5
(J?877 o’~02 12 2 4  1 , 14 2 02 14 ,2
4424472 04305 22 73 0 ,3 2 1 ( 3  7 ,5
u?~~1? 0 9 0 0  1 ?~ 

( .‘~ 11 44 .1
112447? 0002 ¶ 1  24 (,0 2 00  1,43
4244 7? O~~~5 72 24 ((.0 2 1 1  7,0
42 447? 1000 1 73 1 , 44 02 14 4,?
1 1 7 4 4 17 ¶ 1.0 02 11 ?3 1 ,1 026  7.3
32441? 1005 22 23 0,14 “30
4 2 4 4 7? ¶ 1 ( 1 ( 1  1 27 7, 11 0 1 4 3  3 ,5
1124472 1 3 1 3 2  12 22 1 , 44 ~22
(
~d~~7? 1 1 0 5  21 22 (‘.5 ~ 30
. 4 2 4 4 7 7  1200 1 21 2, 0 (1314 2.1
44244 72 ‘ 2 0 2  11 21 2.1 02? ‘4 ,3
~ ,‘87? 1 7 05  70 71 ~‘i , 7 0214
( L ? 4 4 1) ~ 4 0 0  1 7 1  2.5 ~ 1’~ 1 , 44 A 47t~I, C A L M
442”7? 130? Ii ’ 21 2, 1 ‘~~2 2.5
44 2 7 ?  ¶ 3 1 . 0 5  2 0  21 019 S.C
4 4 7 ’?  1” (’0 3 20 1 ,0 0 19  1. 3
117872 ¶ 44 0 2 ¶0 7(1 ¶ , 11 (‘2? i . S

1 4 4 0 1 5  2 0 71 0 , 1 0)14
41 2 4 4 1 ?  1~~fl ’ 1 20 1 ,(1 (‘ 114 13 ,44

15CR 10  70 (1,9 “2 7  1 .1
~78 17 ~‘,05 1~ 20 0 ,0 (‘40 1, 7
~4)’77 1 ., 0~~ 2 ?  0 , 2 1 1 4 4 3  (‘ , 4 3  ~~~ ,S T Y

1 4 4 0 2  10 7 1 C • 5 1q 44

4 2 ” ’ ?  11405 21 0 ,0 21 14 1.3
44~ ’ ” 7 7  ¶ 7 1 5  1 23 ~‘ ,1 2 0 4 4
4 4 2 4 4 72 j 7 1 7  1~ ?3  1 .1 198
41287? 1 1114 2? 24 0,1 14343 ¶ , 0
42877 1q00 I 23  1, 8 203 2,0
~~?.‘7? 180? I ?  73 2 , 0 20 5 5 , 3
a ).

~ ’7 ¶ ( 4 05 77  ? 3 21 7
‘~?b 7? 1 4 4 0 0  1 241 7 ,7 ¶07 11 , 1  ~~ \D (‘EC’~F A SF~4~’~’7? 10 0 2  I? 2 4 4  7,) ¶ 0 5
4 3 4 4 7 )  1905 ?3 714 1 ,0 19 43 44 .3
(4787? 7130 (3 1 211 2.1 105 44 ,3
-447’~ 72 ?(‘C? 1? 2 ( 4  2 , 2 ¶ 0 2  4 4 , 44
11)6 72 7 0 0 5  7)  0 .1 l~~3
4 4 7 8 ’ ?  2 ) 0 0  1 ?~ 2, 2 203 ‘5, 7
(47447? 71CR 12 744 ¶ , 41 195
117147? 71 0 4 4  71 ?‘ (‘.7 7 , 9
~7.,77 7700 1 2” 0. 1 5,43
1 4 7 4 4 7 7  720 ?  23 74 0 , 44 43 ,3

7) 0 15  ¶ 2 7’ 0. 3 0,0

- _ _



Table 23

I” IHjl(JTYPT ~I L ( C T T l I S  &‘~~ ‘ S A L I 1 4 I T T E S  A T  5 ? a ? )~~l’ J

OA IF T I M E  C ’ E PTN ~ A ’ E R  Ct j R~~E~’l C L ’ ~4j ( F ( ..T S A L I 1 4 I I V  h I N A W * S
r(~~P744 ~~~~~~~ 0I’~!t1~~O14

hE
(~~r’T) (~~~T 1  (FT) (IRS) (0EGRFE ~~) ( P P T )

412 41 7 7  O O j S  ¶ 23 1 ,1 050 ¶ , c W (1 t .i~~~
~ ?1417 09 1 1  II 73 1 ,1 2 0 0  ‘ 5 .3  ~ I~~t)

‘s?672 044 2 44 22 73 0,0 1 (40 5.2
44267? ¶ 1302 1 72 1. 9 025 0, 43 N ‘1140
4 1 2 4 4 7 ?  1005 II 2? 1 ,0 044 0 2 , ?
142417? 1 0 0 5  71 22 (1 ,14 055 (4,14
4471477 11 02 1 2? 2, 0 025 1. 3 ‘.

‘ l ? 1 47 ?  1 1 03  10 2? 1 ,3 03 ’)  2. 41

44 241 7?  1105  70 22 0.’) 055
4 4 2 1 41 2  1 2 1 3 0  1 7 1 3 , 8 ((25
4 4 2 8 17 1 7 0 2  10 2’ ¶ ,7 030 0,0
4 a ? 8 7 ?  1205  ?0 2’ 1 , 0 055 1, 44 D F C ~~E*8E0 ~ I~~U
1424477 ¶ 3 1 3 0  1 ? 1 1 ,7 0 30  0,0 “
Q2~~72 130?  1 01 71 1. Q 05 )
4 4 7 4 1 7 2  1305  20 71 1, 1 050 13 ,0
1 4 2 5 17 1(102 1 71 1,5 01.45 0.0 N

( ( 2 1 4 7 2  1Uf l5 10 71 1, 5 (1.35 13 , 41

4 4 2 1 4 7 2  111 07 20 21 1 , 2 (1.140 0,0
( ( 2 4 4 7 2  ¶440 0 1 71 04 , 14 ( 1.30 0 , 0 ~ I 1 4 D  0~ C kEA S E U
4 7 1 4 7 ?  150? 10 ?1 (,9 0440 0, 04
(4 7 0 7 ?  ¶4405 20 21 0),e~ 030 (‘.0
44 7 4 4 7 2  ¶ s ( ( 0 1  1 20 0 , 14 2 5 5  0.13 14.  ~ t~~D
1 1 2 4 4 7 ?  160 2 ¶0 20 0,3 7140 0. 01
4 4 2 8 7 )  1 4 4 00 ¶ 9  ?~ (“ .3 070 13 ,0
(( 2 44 1?  1700 1 77 1 ,! 71 5
( 4 2 4 4 7 7  1102 11 ?2 I .0 220 0 , 01

u?677 i7 0’, 21 7? 0,7 225 0, 0
14 7 4 4 7 7  1*00 ¶ 2? 44,3 20 5 (1. , 13 148  *0140
4 4 7 14 7 2  ¶ 4 4 1 . 0 ? 11  ?? 5 , 2 215 0.5
( 4 7 4 1 7 7  ‘ 1 4 0 3  2 3 2? 3, 0 225 1.3
42147? 1440 0 1 22 5.5 ~O0 i ,c SL IG #T ~1Nn
(471477 10(1? 3 1 2? 44,5 2 15 2. 44
( ( 7147? ¶ 0 0 1 ’, 2 1 2~ 44 , 0 2?~ 7, 43
( ( 214 7? 2 0 0 0  1 73 44,5 2~~5 1 , s
4 4 2 1417 20102 11 73 41,3 215 5,44 S “I’~
U 7’~7? 2 0 1 0 5  22 7 4  3 .5 21 5 £4 ,11

u 7 1 4 77  2100 1 3,” 20~ 2, 5 S ~ I N C

112 *7? 2 10 2  12 2 4 1  3, 1 22 0
( (7 1 4 1)  2 1 0 3  2 5  7’4 7, 0 23 0 14.9

11 26 1?  2 2 C r n  1 1 ,’, 02 0  2 , 1
€ 4 7A 7 2  2 ?C ’2 ¶ 1  23 ~,0 0 0 0  11,14
u ?~~77 2205 2? 73 3 ,3 0 5 0  44,0

7250 I 2 3  3, 44 044 ’~ 1. 7
4 4 7 6 7 ?  223 2  I I 24 2,~ 

(1.30
( 4 2 0 7 ?  7 235  27 7 4  1, 1 050  5 ,14

BEST AVAILABLE COPY



Table 214

P 9 Q T Q 7 v P ~ V E L ’ 1 0 1 T ! E S A14O S A L I N I T I E S A T  S T * T I U \  a~~

‘ ) A T E  ‘ IM E 0~ . P ! —  ~ A 1 1 . 4  
~~~~~~~~ ~~~~~~~~ SA L ’’ ~~T Y  ~~~~

OF “ 4 4 4 T —  5~ fED r)71. CTj1,¼
R~

( E n 0 )  (ST) (~~~T~~ (F P S )  (rl E C.PE E S ,  ( 4 1 1’ )

Q 1 3 7 ?  0 5 3 1 4  1 7’ 2,~ 335 21 . 0
0 1 3 7 ?  01 5 32 12 ? ‘ 2 , 0 332  2 1 . 0
0 1 3 7 ?  053~ 2~ 2 5 1 , 2 3 1 4 3  2 3 , ’,
~~i 3~~? 0 1 4 0 0  ¶ c’4  3, 0 03 14
°~ 3 7? 01440 7 1? 714 2.? 3?’ 20.1
4 4 3 3 77  01405 22 74 7,0 37(1 20,0
9 131? 13’03 55 2 , 2  35 44 ¶ 1 4 , 0 P&1.1.TLI CL1 4 4 4 ’

0 1 3 7 ?  0701 143  35 1. 0 3 12 10 .1 *A ~~!w C A L”
015 1? ( ‘ 7 0 0  ‘4 ’1 35 0 ,14 382 ¶ 0 ,5 S. *~~ .D
Q 13 ’ ?  0430 44 1 35 1 , 0 01 43
03 47? 0 4 3 0 2  114 35 0,14 1743 17.3
44117 ? 0013 0 33 ‘45 0,t~ 2 ? 43  1 4 3 , 2
0 1 5 7 ?  0 ’~ 3 4 4  1 3? ?,~ 152 3 7 .1..

1390144 l b  3? 2, 14 1214 20 ,1 C~~DPPY
0 I 3 ’~~ 

000’- 30 32 1, 43 l145 77,7
0147? 1 00 1  1 33 3,2 150 71,2
9 3 3 7 ?  10105 11.. ‘44 3, 44 1414 23 . 44

9 1 3 ~~
? ¶ 0 1 0 3  1? 33 1, 14 150 714 .0

9 1 3 7 7  1 10 5  I 4,3 3 0 4  1544 70,44 SE. ~I~~0 2 ” ~~p”

~ 1 ’ ’2  1 1 0 14 114 43 2 , 6 1 4 4 01 20 .7
0 1 1 1 ?  1 1 0 0  31 33 j , 44 1 4 1 1

~ 3S72 1204 1 32 7, 14 13 0 2~~.8

~ 1372 1207 114 32 2 , 44 140 70 ,0

~ l’47? 120 0 30 3? 1 , 14 135 20,43
0137? ¶ 3 ’ ~4 1 33 2,’) 144 0 79 ,? SE “I ” ~

) 4 4 . 4 4~ ’ P —

44131? 3 5 0 2  17 ‘41 1, 3 1 1 45 30 ,0

~ 137? ¶4 00 31 ‘4 3 o ,43 12 14 30 , 0
011 7? 344 05 I 33 0 ,5 ¶00 7Q ,~ SE ~1’0
91412 1 4 4 0 3  17 33 ( ,43 20 0 301 , 7
91 37 ?  144 00 31 3 0 , 5 22 0
44(37? 1505 1 ?7 1 ,~~ 2 140 2 3 , 43 SF . 1 1 40

01177 1 50 3  14 77 1, 14 3 143 30 ,0 SL~~~~
T L V  C”144’

0 1 3 7 2  15 0 0  25 27 1, 0 3 3 0 4  30 ,14 ? 4 4 4 ( ’L Y C L r .40~
91372 3 1 4 0 3  1 241 7, 44 ‘41~ 2 11,2
0 1 3 1 7  1 4 4 0 3  13 214 7 ,5 515 30 .2
Q 1 3 1 2  ¶44 0 (3 214 244 1, 43 3344 20 ,0
9 141 ?  1 7 0 4 4  1 214 ~~~
0157 ? 1702 12 744 2,0 31’ ?7.~~
0 1 4 1 ?  ¶700 22 7” 2,0 3 1 3  27 .~
44 1 477 3 4 3 0 4 4  1 7 3  5 , 44 53 ? 7 3 , 3

~ 13 1~ 1~~O 2  1? 73 7,” 3 2 (4  741 .0
0 3 3 7 2  t’00 21 73 1,~ 30 14 71.4,5
0 1 3 1?  1 9 0 4 4  1 2 4  3 ,14 3140
44 3 3 7 ?  10 0 2  12 ?4  2,0 315 21,~
0 3 4 ’ ?  1000 21 73  1 ,~ 3741 24 .1

01~~7? 2 0 0 5  1 2 ,? 3110 114 ,13

°l3~ 2 2 0 0 3  I ?  2 4 1 ,0 3014 143 ,43
441 17? 7 100  21 71 0 ,2 34344 1 0,1
0 1 4 7 ?  7 1514 1 744 ~ , 41 30 15 ,1

~ 137? ?0153 13 7’, 0,~ 43 0 1 43 ,1
Q 1~~~’? 2050 23 714 0 ,14 1 (1.0 73. 0

BEST AVAILABLE COPY
~~~~TTI - . -~



Table 25

PW OIO T ’ ! P F 11F~~UC I ’ 1 ES  4 ”0  S I L IN IETIS  &~ 5~~~~T 1 C~44 £ 2

‘&‘E lIME DLP1~’ ‘ A I E P  C’ J RWF ~~E CU PPE~~E S A L O S I T Y  W E M A ~~X 5

a’ r)~ PT~ SPE EIO 03P~~~13fl14
9f £ 0 1 1 4 0

(fOfl ( I ~~~) (fl’ l (~~~ S) ( 0 € G~~U S3  ( P 4 7 3

Q I 31? 0544 14 1 29 3,14 352 19 .1
0 3 3 7 ?  0151114 ¶ 5  70 ?, “ 330 20 ,0
4 4 3 3 1 ?  1351.10 243 29 2,0 3010 22.2
9 3 5 7 2  0a2 0 1 75 7. 8 350 37 .0
0337? ~141~~ 13 75 ?,2 3243 10. 14

0 14 7 ?  0114 13 25 3 , 44 2 0 . 3
0147? 0710 1 35 7,14 3 142 1~~, 7 PA 4 T L Y  CLOUDY
0 1 5 7 2  07014  15 ‘45 1,0 3 .b 14 3 . 8  1’E14 C A L M
0 3 5 7 )  1 3 7 0 1 4  28 35 0 ,14 714 0 2~~,5 SW W I N D  ~ . 1 4 w Pw

~ 1 3 7 ?  04310 1 30 0.43 0014
0 13 7 ?  0 4 3 0 Q  15 30 1, 11. 1814 17 ,7
0 3 3 7 ?  08014 28 30 1, 0 140 ~Q ,8
0 3 3 7 2  ( 3 0 1 5  1 3. 0 1414 143 ,2
0 3 3 7? (1.011 15 70 3 , 44 1(10 21,9 CWI34 PV
933 1 ?  09 10  27 ?0 1, 43 1~40 73 .7

4 4 1 37? 1 0 1 1 4  1 29 41 ,0 150 22.14
0137? i’ll ? 15 70 3. ’4 14 0 28.43
0 1 4 7 ?  1 01 10 27 2~ 2, 14 130 243.3
0 1 3 7 ?  1 I 1 ~ 3 33 3,0 135 30 ,0 Sf ~I~~0 7

4MPM

9 1 3 7 ?  1 1 1 1  15 33 2.14 150 ‘40,1
Q 1372 11 1 0 78 ‘43 1. 14 13 0 20 ,0

0 3 3 7 ?  1212 1 30 3, 0 ¶ 343 30 , 11

0 1 3 7 ?  1 2 10 15 30 3, 0 1314 4 04 ,14

0~~3 7 2  1207 28 30 7. 0 125 4 0 .3
Q i 3 7 7  13 12  1 3? 7 ,14 3311 70,5 SE *IIM 41. 1 4 W P W

0 3 3 7 2  13 1 0  114 ‘42 1 ,43 13 14 3 13 ,44
0 13 7 ?  1 3 0 1 7  30 3 1 ,0 044 0 30 , 4
9 1 4 7 ?  3 1 4 1 3  1 70 1 .0 ? 3 0  ?0 ,b SE W I N O  44~~~4 4 ’ 4 1 . ’

01472 144 11 15 2~ 0 , 5 120 30 .1

Q 1 3 7 2  1 u 00  20 20 1 ,7 34414 30 , 14

0 1 3 7 2  ,5I2 1 33 1 ,0 7447 75,0 Sf W INO s.I 0MP~d

Q~~31? ¶ S ln 17 33 1, 14 3 20 30 .8 S LI1.I~’~’LY CI~O P PY
0 1 3 1? 15 0 43  31 ‘43 7,3 353 30 ,0 e ” A 9 T L Y  C L O U D Y

° 1372  3 8 3 1  1 31 3, 8 330 2 7 , 9
0 3 4 7 2  141 040  lb 31 7 ,9 335 3 0 , 0
q~~377 3 1 4 0 7  29 31 1,~ 3014 4 0 . 1
0 1 4 7 ?  11 1 1 1 5, 0 3’3 3 73, 04
0 13 1 ?  1 709 ¶5 30 2 , 14 310 243,0

0~~37? 1707 2 .  30 1. 3 30 11 743 ,43

0 3 3 7 ?  1830 30 41 ,5 3314 71.2

0t 37? 1430~ 15 40 2 .2  31? 24 4 . 1
0 3 3 7 ?  ~4 3 O 7  2 43 30 1, 0 308 25. 41

9 3 3 7 ?  10 10  1 79 3, 43 3110 17, 44

0 3 3 7 7  1 0 0 8  15 2 9 1. 6 3 10 2 1,5
0151? 10 01 2 7  2~ 1. 0 3 0 43 2 3 . 3
0137? 2012 I 30 2,0 3 344  141,2
0 13 7 ?  2 0 10  Is 30 3, 0 270 19 ,0
0131? 7 1 308  28 30 0 ,14 143 0 23.3

BEST AVAILABLE COPY 
_ _ _ _ _



Table 2€

PR CO T ( j F Y P E  v F t U r 1 0 ~~~ S A k D S& L 1”~311 ES ~.T 51113014 13

Oa’~- ‘rI~’L OEP~~ ’ ~A ’ E P  Cu44~~E N T  CU~~~E~~T S A L Y N I T Y  4~E MA ~4 ( S
3PE~~~ Dr~~FC ’4Io N

44f

(EDT) 1F F )  ( I I )  ( I P S )  ( D E ( ~~E E S )  ( P 4 1)

0147? OS58 1 35 5.44 3 343 ¶ 5 ,43

~ 1’ 4 7 ?  055~ 114 35 3,~4 33 14  70 ,6
~ l ’ 4 7 ?  o~~S S 34 2, 0 3 0 0  22 , 7

~ I3 7 ?  0 1 1 4 4 1  I 444 41,0 3 3 43 15, 14
0 1 3 7 2  (14130 17 3 14 2. 4 34 0  18 ,44

p 1 37 2  ( 1417 7  33 344 1 ,44 3 044 20 . Q
0 5 3 1 ?  07 2 0  ¶ 7 ,14 344?  114 .7 P~~~ IL’~ CL 1.)UOY
91 31? ~ 7 1 4 3  ¶ 1 4  114 1. 0 3 2 0 4  3 4 3 ,43 W A F E 4 1  C A L M
9 3 3 7 ? C 7 1~ 3 4 4  31., 2 140 7 0 . 3 8~ ~ I~~C0 (1 — u ’~~’
0137? 0820 I 4 3  ~,3 1358 1 44 , 1
0 3 3 77 ~~~I7 17 3’, 1, 2 1143 143 ,11
9 1 37 ?  o 4 3 3 5  31 3 3  1, 0 14 1 0  19 ,14

0 141? 092 ”  1 33 3, 2 150 2 1 . 2
4 4 3 3 7 7  o 9 2 2  3 4 3  33 1. 11 1’4 14 73.41 CMOPPY
p 1 3 7 ?  09 20 31 33 1, 14 150 214.0
0 1 3 7 ?  101 ’44 1 31 1, 0 0314 24,0
0337? 1022 ¶ 14 si ?, 44 ¶44 2 2~~.5
91 77 ¶020 20 33 3, 0 I~~43
01377 i 1 2 5  1 3? 0,44 ¶ 6 0  27 .0 S~ ~ I~~’) 2—u~~’~

144 ‘ 4 2  ? . 1.~ 3— 0 31 . 01
0337? ¶120 33 32 ¶ .~~ 150 401 ,9
9 1 3 7 ?  ~?20 1 37 1 ,3 1’O 3 1 , 44

9 1 37 ?  I ? l ~ 17 37 1 .~ 144 0 3 1 , 14

0 3 3 7 ?  3 7 1 ~~ 55 ‘4 7 3 ,43 ~~~ 3 1 , 1
9 1 4 7 7  ¶32? 1 ‘47 2,0 1244 ‘40 .4 SE .I~~0 43 44P P P ~
9 1 5 7 ?  132 0  10 37 01 ,8 1 4 4 4 4  3 ’  .1
Q 137? ~3 l 7  35 37 0 ,44 04143 ‘4 1,3
01 3 7? ¶1.4?? 1 343 I, ’ 338 31.1 SE. ~~~~ 

4J MMP W

4 4 1 3 7 ?  ¶ 4 4 7 0 1  ¶ 0  343 3 ,3 3 2 4 3  3 1 . 1
°1~~7? 

I U I U  38 36 1, 0 3514 33, 1
9137? ~52 0 1 37 ?.~ 33 1  7 3, 9 SE .1140 5 . 3 0 ’ 4 4 • 4

Q 1 3 7 ?  I 5 ~~~ 19 3’ 2, 8 320 4 0 ,3 SLI (k11V OM( ’ P l ’ Y

0~~4 7 ?  3 5 1 1 4  ‘35 ¶ 7  •i . 14 3 3 0  304 , 14 4AW3 L V CLfluO~
9~~ 37? 1 1 4 3 0  3 It’ 44 , ? 3 3 0  7 1 4 , 4 4
9 3 4 7 ?  1 1 4 l~ 18 ‘444 3, 14 330 40 .41
9 3 3 7 ?  183 5 344 3~

, 3, 0 32 0 4 0 ,3
9 3 3 7 ?  17 2 0  1 3# ~ 44 ,3 32 9 ?2. I
9137? 1 11 4 4  18 Se. 1.1,0 3 3 1 3  243,5
p 13 7 ? 1718 3 44  3~. 3 , 11 5 7 0
° I3 7 ?  1~~1~ I 3~ 4 ,5 3 3 14  19 ,14
0 131?  1 1 4 1 7  18 4.4 , 44 32~ 7 3 , 2
‘~13 7 ?  1 4 3 1 ’ )  3 (4  3t. 7,4 31~ 78.?
03312 1910 1 1.~ 3 ,43 337 ‘ 4 4 ,0
91477 3 017 17 0 4 4  2 , 1.~ 32 ¶ 0 ,43
0 1 3 7 2  1Q 15 32 4 4  1, 14 290 ?Ll ,14

0 3 3 7 ?  7 0 1 2 i  I 0 ,43 3 10  15, 7
91 51? 7 01 21  1 43 04 .43 2 140 70 , 43
0 14 7 ?  2 0 1 2 0  344 p .14 1543 ?2 , 14

BEST ~AVAftABLE COPY



Table 27

PWO7OT YP~ v~~Lfl C1 T IES A NtI  SAL 1 N I I T E S  £1 ST * 11L 1 i 131

(l A T E  T I M E  ( l fPT~. . 8 T~~~41 CU P4ENT CUWk E N T S A L ! N I I Y  PEM~~ 4c 5

O F I I E P T i  S P EED D1~~EC 1IO ’ .
Pe *01140

( E D T )  ( F’)  P E T )  ( F P S )  ( D E O P E E S )  ( 4 0 7 )

91312 0b1 2 2 50 3 , 7 330 17 , 41 CL EA ’ 4
0 1 3 7?  060~ 15 4 0 2, 44 530 21, 0 C A L M
91 37 ? 014 06 27 301 l~~? 330 21 , Q
9 3 3 7 ?  0 7 12  2 30 3, 0 320 i~~ , 9 C L E 1 ~
9137? 0710 20 .0 1, 2 3(10 20,’ CALM
933 12 0705 21 304 (4 , 7 30~ 71 ,3
9 15 7 ?  080 3 2 31 1, 2 3410 114, 1
0 3 3 7 2 0 4 3 0 ?  15 31 0, 44 1140 20 .8
0 1 3 7?  0 * 0 0 1  241 31 0 , 43 3140 21.1
0 3 3 77 090 ?  2 314 1, 0 160 114, 3

~ 1 S7? 0001 17 344 2.5 1140 38.5 PAO TL Y CLOUO~
9 1 37 2  00 0 0  31 0 ,~~ 150 10 ,1 C A L M
9 13 7 ?  1002  2 34 3, 4 1140 17 ,8 CL ( ’ LJ DY
0 3 4 1?  3 0 0 1  3 41  34 3, 1’ 150 ¶ 8 , 0  C A L M
0 1 37 ?  101 00 31 3” 1. 43 144 0 18, 1
01 4 7?  t b ?  2 314 3, 0 170 ¶ 7 ,41 P A O T C Y  C I O l OY

~ 3 3 7 2  1101 17 3 44 2 . 1  1 504 77. 5 C A L ’ ~0 1 4 7 ?  1 3 0 0  3! 311 2 . 0 144 0 27, 7 SE ~ I 1 4 D 4 1 N P M
0 1 37 ?  1203  2 35 3, 0 180 2 1,6
9 1 4 7 ?  1201 18 33, 2, 7 3141 ) 743 ,14

9 13 7 ?  1 2 0 0  32 35 7 ,0 1140 741,5
9131? l30~ 2 34 1, 14 10(1 ?b.I PAN’ TLY CLOUD’
9137? 1302 37 ‘41.1 2.01 150 29 ,43 SE W 7 P ’~~’~ 14 M~~ M

9 13 72  1300  3 1 314 1. 14 160 30 ,44
9 137 2  14 0 2  2 36 (3 ,5 220 301 , 04 P A ~~~LY CLr)uDv
0 131? 1 1 4 0 1  1? 314 0, 7 144 0  304 ,44 SE ~1~- ’~ S’~~”9 1 4 7? 1 1 4 0 0  50 341 0 ,44 3 1 4 0  1443 ,3
9 131? 150? 2 314 1, 0 10 214,? SE ,I14~ 5~~”
‘43377 1501 37 514 3, 2 310 70 ,7
9 33 1 ?  150 0  51 31.4 0 ,44 300  31 ,2
0 3 3 7 7  114 01 3 2 31 2, 6 344 0 73 . 41
0 3 3 7 7  11402 3 6  31 2, 3 330 29 , 04 51 ‘~I~~O ‘)~~~- ‘
0 3 3 7 7  3 600 28 51 1, 2 3513 304 .1
9 1 3 7?  3 7 0 2  7 31 3,9 530 2 0 , 5
0 14 7 7  1701  15 3 1 2, 5 520 ?5,9
91317 1100 243 31 1 ,2 340 2 8 . 5
0 1372  141 02  2 31 3, 5 320 3 4 3 ,2 PA P E LY  C L ( J~ O~
0 13 7 2  3 801  15 31 3, 2 320 14 3 , 41 SE ~ I ’~~ 4 1 . 4 4 W

0 141 ? 3 4 3 0 0  243 31 1, 5 330
9 13 7 ?  3 0 0 ?  ? 40 3, ? 32 0 15,3 SE ~ 1”~ 

i~ M4 ~
013 1? 1001 15 ‘4 0 2, 0 320 ¶41,6 PA P I LY  CI. ’O .DY
9 1 3 7 7  1900  77 31.) 04 ,8 330 244 , 01
0 3 3 7 ?  7002  2 4 1 2, 0 320 ¶5 ,14 C~~L~
9 3 3 7 ?  2 0 0 1  15 SI  1,~~ 320 18. 7 C L E A N
0 1 5 7?  2 0 0 0  28 51 0 , 14 3 00  744 , 4
0 3 4 7 7  2 102  2 31 0 ,8 310 13. 7
91477 21 01 15 31 1, 0 120 141 .0 CAL M
913~ ? 2100 28 3% 1 ,0 15 0 71, 7 CL IA ’ 1 .
0j377 21314 2 31 (‘, S~ 13~ ‘4 .1
01 37?  213 5  17 33 1,2 1140 1 4 4 ,14
0 1 3 7 ?  2 1 3 0  30 33 1 , 1  13 0 72 , 4

_ _  

BES7 AVAILJ 4Fy~~~~
__



Table 28

P P O T ( j ’Y P F  v E L O C I T I E S  A ND SA L 3N IT I I S  A t S T A T I O T h  B2

D A T E  TTME 0~~PTM ~ A T E R  C U~~~~~~~T CU RPENT S A L I N I T Y  REI ’A NI S
OF (lE PT ~ S P E E D  DI’~ECTTO’4

( F O T )  ( I T )  (Fl ’ ) ( FP S )  (DE ,; P E t S )  ( O P T )

0 1 372  0 1422 2 31 3, 0 330 17 ,41 C L E A R
9 3 3 7 ?  ~~~19 15 31 3 ,0 3 140 17 ,7  CA L M
9 1 3 7 ?  08 11 28 31 1. 2 320 21. 3
0 1 3 7 ?  0 7 1 7  2 3 1 2, 0 320  3 7 ,? C L E A R
9 13 7 2  0116 15 I I  3 . 3 54 0 20 ,2  C A L M
0137? 0713 28 31 0,3 3 0 0  20 ,3
9 1 47 ?  0 4 1 0 4 1  2 33 1, 0 31 (1 1?,1
9 1 37 2  0 8 0 1  114 33 0 . 7 36 0 3 8 ,6
0 3 3 7 ?  0805 28 53 0 ,8 3 4 3 0
0131 2 0 9 1 4 1  2 38 2 , 14 150  11. 43
0 1 3 7 7  09 13  3 9 343 2 , 7 150 17 ,5 PAI4’ILV CLOUDY
9 1 3 7 ?  09 1 1  35 543 1. ’~ 15 (1 343 ,6 CA L M
0 1 37 ?  1 00 7  2 39 3, 5 1 4 4 0  17 ,5 C L O U D Y
9 1 3 7 ?  101 0 14  20 30 2 . 43 1501 17 ,7 C A L M
0 13 7 ?  ¶ ( 1 f l 5  36 30 13 , 41 170 ¶7 .9
01 37? 1107 2 39 7, 8 150 1~~ .14 P A 4 T L Y  C L O U D Y
0 13 7 ?  11~~8 20 3~ 1. 2 I S O  ?2 .3  C A L M
0 1 3 7 ?  1 1 0 ~ 38 3~ 1, 7 130 ?? , 4 SF M I~~0 1 4 M P M

Q 1 372  120~ 2 1.40 2.6 16 0 241,3
~ t 3 7 ?  1?0~ 20 40 2,0 1 1.10 77,43
~~5 3 ~~ ? 1205  314 40 1, 2 150 77 ,0
Q 1 3 7 ?  1 3 00  2 40 1, 41 27,7 PAI .1.TLY CLOUDY
0 3 3 1 ?  1 3 0 1 4  20 4 4 0  1,~4 14 4 0  50 ,0 SE ~ I~ • ’~ 14~4#M
9 1 3 7 ?  13 87  314 ~0 1 ,0 1440 301 ,0
Q 13 ’? 31 4 1 0  2 39 0,41 220 29,3 QA PTLY CLOUDY

°1~~72 11408 19 30 0.? 150 ?9 , 43 S E MINO
9 14 7 ?  1 4 4 0 7  35 30 0 ,3  50 30 ,5
0 13 7 2  15 0 7  2 37 1, 14 34 0  2 7 . 8 SE .‘IND SM4~
9 13 1? ¶ 5 0 1 4  38 31 1, 3 3 10  20 .43
0 , 3 7 ?  ~S0S 344 37 01 ,5 300 30 ,3
9137 ? 14112 2 38 2,6 2430 10 ,44

~137 ? 3 4 1 1 1  143 16 ~~~~ 2 43 0 701 .1 SE MI~~’) 5’”-~
0 137? 1800 13 48 1, 2  2 4 3 0  79 , 8
9 13 7 ?  170 43 2 45 ~.2 330 24,9

~ 137? 1707 17 35 2,2 320  2 5 ,0
0 1 37 ?  1708 32 3’ 1 ,2  32 0  ?6 , 13

Q 1 3 1 2  18014 2 34 330 1 4 4 .2 PA R T L Y CLOI40Y
0137? ¶43015 17 344 2 , 14 3 3 0 1~~,7 SE MI N D  44MPI~
0 3 3 7 ?  1 4 3 0 1 4  31 314 1. 7 320 214 ,1
9 1 3 7 2  190 1 2 344 3 , 0 2 9 0  1~~ , 14 SE MI~~D 4 4 M P p~

~ 13 7 2  1906  1? ‘414 2, 9 290 3 9 , 7 P A W T L Y  CL (~UDY
Q t 3 ~~? 1Q 0 5  31 ‘ 444 0, 7 290 25 ,44

9 131?  7 0 0 8  2 314 1, 41 3 1~ 13 ,7 C A L M
0 1 3 7 ?  2 0 0 7  Il 314 0, 9 3 3 ( 1  3 7 ,0 C L E A R
4 4 3 37? 2 0 0 8  31 344 0,3 410 74,9

~137? 2 1019  2 38 01 ,6 730  1 3 , 0
03377 2108 19 343 01,9 1601 37 ,6 CAL M
0 1 3 7 ?  2 1 0 7  35 343 0 , 5  80 241 ,0 CL E AR
0147? 2114 14 1 541 (1,43 130 13 , 9
0 1 3 7 ?  2 1 1 4 2  19 343 3 , 0 1141’ 19 .3
0 3 3 7 ?  2 1 4 0  35 48 ( 1 , 4 4  130 2 2 . 5

BEST AVAIlABLE COPY



Table 29

~~~
(J

~~ ’T Y ~~E V E L t 1 C I T T E S  AN D S A L I N I T T E S  A T  S T A T I O N  413

DA T E  ‘I M E OEPTi ~~A t E R  0000 EMT C URRE NT S * L I k ! T Y  REMARK S
OF 3’~~Pt k  SPEED DIREC ?ION

RE A D I~~G
(F D~~) ( F Y I  ( F l)  ( F P3 )  ( D E G R E E S )  ( P R Y I

0137? 0838 2 ?4~ 1.14 310 33 ,1 CLE A R
0137? 0635 12 744 0,44 2410 18,5 CALM
9 137?  0833 21 214 0, 3 1141) 19 .2
0137? 0725 2 214 2,0 330 34 . 0 CL EA P
9 1372  0123 13 26 0, 44 30 3 5 , 3  C A L M
9 13 7 2  0 4 7 2 ?  23 244 01 .2  100  ¶ 1 4 , 9
9131? 0831  2 25 0 ,14  244 0 11.4 ,0
0 1 3 7? 0 4 3 14 4  11 25 01, 5  120 3 5 , 7
0 3 3 7 2  0 4 1 1 k  22 25 1.0 90 ?O.7
0 3 3 7 7  0022 2 25 2, 8 1 44 0 144 . 4
p1 372 0921 13 25 1, 9 110 3 7 ,0 P A R T L Y  C LO D’
0 14 7?  0~~1~ 22 25 0 , 2  1440 343 .0 CALM
01312 3 015 2 25 1, 6 1’4 0 17 , 43 CLC (LJ D ’V
0137? ¶ 01 44 13 25 7,2 1140 343 ,44 C AL M
Q 13 7? 1012 2? 25 1. 9 1440 1 43 ,44
9 14 7 ?  1 3 1 ~ 2 26 3 . 0 1513 20.9 PARTLY CLOUDY
913 7? 3 3 1 3  13 26 2 . 2 150 2 3 . 6  C A L T M
03 3 17  1112 22 28 1, 44 114 0 714 ,1 SE M j l ~J~ ) 4 4 M P i

° 1372  ¶ P 1 4 1  2 ?7 2 ,5 150 75, 44

9 3 3 7 2  i 2 1 ~ 13 27 1.2 314 0 28,7
91 37? 3233 244 ?1 1,0 1 4 4 0  743 , 9

~~t 3 7 2  1 3 ! ?  2 26 1 , 7 150  2 4 3 , 7 P A R T L Y  Ci O L D Y
0 3 4 7 2  1318 14 214 3 . 3  150 20 ,1 SE I’D 14.4444

91 372  3 3 15  22 214 1. 01 144 0 3 0 .2

~ l3 7 2 1 4 3 ~ 2 ?1 0 ,2  70 29 ,5 P A R T L Y  C L O U DY
01 37? 1 1 4 17  13 77 0 , 2 44 0 3 0 , 1  SF M IND  4 4 M 4 M

9 13~~? 144 1b 24 27 0. U 60 30 ,2
9 14 7 ?  1514 2 241 1, 7 3401  71.8 SE et ~~O 44 M4i

‘ J 13 17  1 5 1 3  12 244 3 , 41 3 1 0
0 1 3 7 2  1 4 4 1 2  2 3  214 1 , 0  300  30 ,2
9 3 3 7 ?  114 20  2 214 2,2 33 0 3 9 .7
0 3 3 7 ?  314 10 3 3  76 3, 9 3 30 78. 41 SE 44 1440 5M41”

0 1 3 7 7  1411 (4 23 ?b 0.7 330 743 ,14
91372 1 7 1 4  2 21 2, 14 330 143 ,0
0 13 1? 3 7 13 141 27 2 , 2 330 2 5 , 2

~ l37?  17 12 241 21 0 ,9 330  76 ,7
91~~72 3~~ I 3  7 26 3, 0 320 3 44 , 5 P A R T L Y  CLOUD Y
0 14 7 ?  1 4 3 1 2  13 2 44 1, 9 340 15 , 9 SE MI~4D 

14.4444

9131? 1 43 31 23 26 0,8 34101 ?41,?
9337? t O il ? 76 2,3 320 13,~ SE MI ND 4 1 4 4 4 4 4

9 13 17 39 1? 13 214 1 .0  350 114 ,’, PAFI 7 L Y  CL OoC ) ’
0 13 7?  3 9 3 3  23 26 0 ,43 344 0 2 1 . 4 4
0 137?  201 14  2 741 1,1 3430 114 ,0 CAL fr
913 7? 20141 13 241 0,~ 50 15, 0 CL EA R
0 3 3 7 2  2 0 1 3  23 ?14 0,14 12 0 ?S,0

~I372 2322 2 23 0 , 4 4  160 1 3 ,1
01472 2121 12 73 0, 14 1 44 0  22 ,0  CAL M
° 13 7?  2 3 2 0  2~ 23 0. ’, 143 0 22 . 1 C L E A R
Q1372 2 153 2 25 0 , 43 130 14 ,2
0 13 7 2  2 3 5 2  12 25 1, 3 144 0 3 4 4 , 6

~ 137? ? 3 5 0  22 25 04 . 7 100 19 .8

BEST AVAIL4BLE COPY



Table 30

PQOTL’TYP~’ V E L O C I T I E S  £443) SILIM ITIES *1’ 5 T A T ~~tj44 Cl

1 3 A ’ ’~ T I~~f D1~~T~ •A T E 4  CL lR ~~ENT C UR RENT SALINI TY REMA RKS

~‘E P 1 —  S P F F O  D ! R ! c T ( i ~1NRE A D J
C E 0 ~~) (Fl’) (ri) ( F P S ~ (D E G ~~EE3) ( P P T )

01372 04450 2 11 0,7 792 i 7 , 41 C A L M
0137 ? 05 44 5 14 13 ~~, (4 3?u ¶ 2 . 44 M A R M
0 3 3 7 7  05440 10 3 3  0 ,43 350 15,3
p 1 3 7 ?  ( 141 4 4 7 2 1 (“ .44 3 3 13 3~~,44 C ALM
0 13 7 ?  08145  5 1 3  0,14 312 1?, S CLOUDY
0337~ 13144413 30 11 0 ,6 320  12. 43
p 13 7? (174444 ? 44 3, 0 3743 10 ,14
913’? 0 7 4 4 2  44 44 Ci ,8 32 ( 4  1 3 , ?
0 1 3 7 ?  01 7 44 0 43 9 0 ,3 3 00
0 3 4 7 7  (1431 444 2 3 0  13 , 44 ¶00 10.0 C A L M
p 13 7 ?  0 4 4 1 4 3  5 10 1, 0 ¶ 1 2  i i  .5 P A R T L Y  C L O U D Y
p 1 3 7 ?  0 4 3 4 4 0  9 10 n ,(4 1 3 0  144 .0
~~i 3 7?  0Q~~14 2 1 3  ? . 4 120 12,1 ’
9 3 3 7 7  0 0 1 4 3  14 ¶ 4  2. 2 1744 114 ,2
~ 137 ? 0941(1 12 13  1. 2 1314
0~~47~ 104” 2 ¶ 3 7,44 37(4 3 44,~ CAL ~ ’
9~~~~ 77 ¶ 0 4 4 2 8 3 3  2 ,41 ¶ 7 1 4  114 ,14 P A R I L Y  C LOt. ’)’
Q~~37~~ 1 011 0 33 ¶ 3  3 , 44 ¶30 17 ,0 wA R M
0 1 3 7 7  1 t 4 1~ 2 ‘44 2 , 3  3 3 1 3  1 7 , 5  S~ wJ NO 544PM

3 7 ?  I 1 ~~~ 8 ¶44 1 ,43 1?14 17 ,~ 
OV ERC A ST

~ 1 4 ’2  ~~~ u ?  13 ¶5 1,1 1214 17 ,44
44 3 4 ’ ?~ ¶ 7 4 4 4 3  2 iS 1, 5 1 1 4 4  39 ,5 CL EA R
0 3 3 ’ ? ;  1 7 4 ~14 1 1, 41 32 14
p 1 3 7 ?  124.43  13 15 1, 0 130 ?C, Q
Q 3 3 7 ?  1344 6 2 15 0 ,41 114 0 ?? ,2 P A R T L Y  C L O U D ’

7 ¶ 4 4  0 .1 334’ 23,14
4 4 1 4 7 ?  ¶ 3 4 4 1 3 5  0 4 3  120 2 3 , 1
0 3 3 1p 144 44 8 12 i i 1 ,2 300 31 , 0 CMLIP~’Y— ~~~1TE CA PS
0 3 3 7 7  144 14 ’~ 5 1 1  1 . 14 3445 ?1 . 7 E ~IND 14_ 30P .P44
0 3 4 7 ?  1444 2  9 3 3  (1 , 44 44 0 714.0
0 3 ~~7 7 15 14k 2 1~ I.~ 300 143 ,0
03 3 7? 15~ ? 7 1 4  ‘ . 14 3 1 0  744 .4

~ l11? 1 5 4 4 I~ 13 1 4 4  0 ,44 3 314 244 ,9
9 3 4 7 ?  1 4 4 4 4 6  7 11  2 ,? 3 1 0  3 4 4 ,41

0 1312  IA ~~ 14 3 3  1 ,44 3 0 4 4  1 5 ,14
Q I 4 7 2 1842 10 11 0 ,6 3 2 0 143 ,3
0347? 17~~ 2 3 3  1. 0 302 114 .4
0 3 4 1 ?  1741? 7 1 3  1 , 2 4114 14 .5
0137? 1 7440 12 15 0,44 320 ‘6. 44
9357p 1 7 4 4 5 2 ¶ 3  0 ,? 3 0 0  ¶ 4 4 ,11

0137? 1 4 3 1 4 3  8 ¶ 3  0. 14 5 12 3 4 ,7

0 1 47 ?  ¶ 4 3 4 1  13 3 3  0 , 3 30 44 3 5 , 1 4
03377 1 946 2 ¶ 7  30(1
4 13 12  194k 44 1? 0 ,41 2 944 13 , 2
0 3 3 7 7  lOts ? 10 1? 0 ,8 344 ,5
0 1 4 7 7  7 0 M g  2 1 0 1  0 , 5 310 11  , 3
0337? 2 0 4 1 2  S I I  0 . 3 34 4 0  1 1 , 9
9 3 3 7 2 2 0144 0 ii) 11 0 ,44 40 144 ,0

BEST ‘AVAILABLE COPY



Table 31

P R O T O T Y P E  V IL flCITIF S A N D S * L Y N 1 T I 1 .5 A T  5 l A T~~L0N C2

DAT E T 3 N f  DEP Y M w A l ER CU R~ E~~T CUR~~E~~T SA L IN ITY R E M A R K S
OF DFPT ~’ S PFF D D I R EC T I O N

(ED T )  ( F l)  ( F T )  (FP5)  (
~~F G R F E 3 )  ( P R T )

9 13 12 O e O l  2 17 1, 2 310 ‘2. 3 C A L M
0 13 7 2  0 1405  9 17 1 .44 3044 12,14 .~A k M

01312 0 14 0 0 16 3 7 0, 44 344 5 39 ,2
03372 0655 2 3 7  1,~ 3 3 7  ~~~~~ C A L M
9 1 3 7 ?  0 145 3 43 17 1, 0 308 12 , 4 C LC”JDY
9 3 3 7 7 065 3 15 17 0 ,43 200 1 4 3 , 5
Q 117? (175? 2 15 1, 2 300 10.2
9 1 3 7 2  0150 8 15 0 , 14 230 1 3 . 7
9137? 0 7 4 4 7  14 144 (1 ,3 3 5 0  17 , ?
9 137?  043 544 2 36  0, 9 3 1 0  10 ,8 C A LM
0131? 043 51 8 1~ 3 , 44 ¶ 2 0  ¶ 3 , 1  P A R T LY CL OLIO Y
0 13 7 7  0411443 15 34’ 13,6 110 17 .9
9 137 2 o~~S5 2 71’ ?.43 1214
° 14 72 0 9 5 4  10 20 3, 0 122 ¶ 5 , 1 4
0 13 7 ?  005 1 19 20 1,? 135 17 ,1
9 3 3 7 ?  1055  2 2 1 2, 3 1 3 1 3  114,5 CA LM
93112 111433 30 ?1 7,1 1 1 4 3  144 , 5 P A R T L Y  CL O UDY
0 3 3 7 2  1051 20 21 1, 3 1343  l~~, 7 w A R M

0 13 7 ?  I IS S  2 22 2, 0 33 2 11 ,43 Sw w 3 44 3) 44MP4~
Q 1 4 7 ?  3 1 5 3  11 22 2, ? 32?  ¶ 7 .0 O V E R C A S T
Q 1 3 7? 1 1 5 1  21 2? 3 , 5  12 0  ¶ 7 , 8
0 1 3 7 7  ¶ 2 5 0  2 7? 1, 14 120 19 .14 CLEAR
9 1372 1250 I’ 72 3, 14 130 .1 , 44
93 3 7 ?  1253 21 2? 1,6 31 0 21, 7
s
~137? 1351 2 3 4 1  0 .3 130 22,0 PA R T LY CIOL IDY
9 3 3 7 ?  ¶ 4 5 5  9 14 3  0 ,44 331)
Q 1 4 7 2  1352 17 143 0 ,5 90
0 3 3 7 7  341 55 2 70 1 ,2 2544 1 43 , 1 C 4 4 C ) P P Y — w 4 4 T T E C A P S
9 3 3 7 ?  1 4 4 5 3  30 20 1 , 14 230 ?44,~ F ~ t Nt’ 4 3 — 1 0 ~~

P
~~

0 3 4 7 ?  14151 39 23” 1, 0 1430 244.9
91377 1553 2 20 3, 4.4 3014 1 7 , 43
9331? 1551 30 70 1 ,14 3?? 23.3
9 3 3 7 ?  3 5 4 9  19 20 0, 41 2941 2 4 3 , 7
9137? ¶14544 7 10 2 , 44 31~ 15.0
9 3 4 1 ?  ¶ 4 1 5 2  0 19 1,~ 

31 (1 114 .14
9 3 3 7 ?  34150 18 19 (1,44 244 14 21. 9
9 3 3 7 ?  3 7 5 2  2 ‘9 0 ,14 2 943  14 ,44

9 3 3 7 ?  175( 1 10 19 2 , 6 3 1 14 1’.5
01372 3 7 4 4 4 3  1 4 3  1 ,0 3448 20.1
e3472 3 4 3 544 2 19 1, 0 3 00 ¶ 1 4 .?
01 37? 143 52 19 3 , 8  3 . 0 ¶ 4 1 ,3
9111? 34350 1 . 19 0,43 260 341 ,3
9 14 7?  1054 2 18 1 , 1 4  3 10  12 .2
0131? iQS , !  43 lb 0 ,8 310 13 .2
9 1 3 7 ?  ~Q5I  35 18 0 ,44 2544 ¶ 4 3 ,?
913 1? 2050 7 11 (‘,B 344 4) 13 ,?
0 3 4 7 7  204443 9 17 0, 3 144 0 114 ,0
9341 ? 213 44 6 ¶ 6  3 7  0 , ? 180 114 . 1

BEST AVAilABLE COPY
- —---~~~~~~~-~~-“ - - 

_ _ _ _



Table 32

P44 1~~~3)TYP~ V E L O C I T I E S  £ 4 4 0 S A L I N I T I E S  A T  S T A T I O N  C3

‘l A T E  TI~’E 0~~PT” *~~T~~R Cl 944E ” .T CJ RR E NT 5~~L r F  I T Y  M~~~ K5
OF O F DIM SP~~EO D I R E C T I O N

93 A f ) ) \ O
( F 3 ) T )  ( F ? )  ( IT )  ( 1 45 )  ( D I O R F E S )  ( P R ? )

0 1 4 7 2  ( ‘ 1 4 1 8  2 2 1 ~ ,5 300  17.1 CA LM
0 3 3 77 ~14114 10 21 3, 14 31 01 ‘5,44 •A~~”
03377 ~~~13 2 1 21 0 ,43 3241 17 ,41
0 1 4 ~~? 1 37 0 7  ? 70 2 ,?  303  11. 44 C A L M
9 1 3 7 ?  ( 1 7 0 4 4  10 2 0 11,7 330  144 ,3 C LO U D Y
0 3 3 7 2  01 100 19 70 13 ,2 02 44 19 ,55
0 1 3 7 ?  0 1 4 3 0 3  2 11 0 ,43 21414 1 3 ,0
0137? ~7449 9 ~7 0 ,2 1440 13,3

~( 3 7 7  1 37 5 1 4  114 17 11,3 1 5(1 18 .3
911~~? ‘ 9 0 4 4  2 ¶ 1 3  3 , 0 13 2 1 1 . 3  C A L ”
~~~~~~ 1 1 0 0 3  8 ¶43 3, 14 132 11 ,0 P A R T L y  CLOL1 C~Y
9 3 3 7 ?  0 4 3 4 4 9  3 7  3 9  ‘ .1 3 4 4 5  3 7 ,44

Q 1 3 7 ?  3 0 0 4 4  2 10 2 . 2 130 12 ,2
9 1 3 7 ?  1 00 2  9 19 2 , 44 130
41377 0059 343 3 9  (1 , 8 3 3 4 4  18 , 1
0 4 3 7 7  ¶ 1 0 5  7 23 1 ,14 3IQ 15 ,3 CA L M
9~~47? 1 1 0 3  13 73 p, 43 3 2 8 17 ,7 PARTLY CLO UDY
0 1 3 7 ?  1 10 1  27 73 1, 3 130  17 ,3 w A R M

Q 1 3 7 ?  1 2 07  2 73  3 , 0 3 4 4 44 17 . 3  Sw . . 3 N3) 444441.

9 3 4 ’ ?  1205 10 71 3 , 1. 13~ ~~~~~ 
Ov ERC ~~3T

9 1312 1 2 0 3  20 2 1 1, 0 1 343 1 43 .1
~ 1 3 7 ?  1 3 3 !  2 2? 0,14 3014 19 •14 CL EA R
0117 7  1 31314  11 7? 1 ,44 2 214 22 . 14

~ l 3 7 ?  1 3 0 0  2 1 2? 1 , 44 144 0 22,7
9137? l t s O b  7 ?3 0 , 4.4 100 2 ? , b  P A R T L Y  C L o U D Y
0 3 3 72 114~~~ 11 73 1 ,0 25, 4
0 3 3 7 7  344 02 22 23 0,14 100 244.0

~137? 344 (17 2 ? 1 1 , 2 32(1 73,1 C44t’PPY—~~’T~~EC4~~S

~~~~~
7?  1505 10 73 0,8 120 244, 1  E ~ jN0 5 — 1 0  ‘~~~w

Q~~3 7 7  15~~3 20 71 0 ,14 344 0 27 .?
01 3 7 ?  ¶~, 113  2 20 2,0 330 114 ,1
~~~37 ?  1e~01 10 70 3, 4 315 70.0
0 13 7 ? 14 4 5 °  19 20 13 , 14 3 4 ( 1  2 1 4 .4 4
9137 ? ¶702 2 2? ?, S 310 33,9

~ 1 37 ?  ¶ 1 0 0  Ii ?2 l ,M 310 37 ,43
91372 3145 44 21 7? 1, 0 3 0 4 4  7 5 , 14

9 t 3 7 7  1~~O? ? 21 ~,7 3 114 13, 8
0 1 3 7 ’  1~~0(1 11 71 3, 0 3044 17 .1
~ 1~~72 17 543 20 71 (‘ . 14 30 01  10 ,2
~ 1 3 T 2  3 9 0 4 4  7 3 0  1, 41 11’) 33,3
0 1 4 7 ?  1 902 9 10 1, 43 3 0 1 3  1 14 . 0

~ 137 ? 1 9110 143 19 1 ,43 312 17 ,7
Q 1 3 7 7  2 1102 2 1~~ 1 ,4 300 12,2
033 7? ? 110~ 9 18 0 , 43 3 1 0  141 .43
0 13 7 )  3 0 4 4 1 4  17 lB  13 , 3 33 5 3 5 , 14
0 3 3 7 7  2 1 0~ 2 17 0 ,14 3744 1 1 , 3
9 33 1 ?  2 1 0 2  8 1~ 0,41 1440 13 , 0
9 3 3 7 ?  2 1 0 3  114 1 1  1’ , (~ 1 20 11,0

BEST AVAILABLE COPY



Table 33

PR OTi T Y P I  v~~~(l C ’ ? T E S  AND S A L I N IT I E S  A T  S T A T I O N  C~

0* 7 8  T IME OE P7~ w A t E R  C V R R I N T  CIJ PRFNI S A L I N I T Y  W I M A R M S
1)1 r~f P74 .  SP EE D D I R E C T I O N

F4~~A 0IN G
( E D T )  ( 4 4 1 )  ~P’ 1) ( I R S)  (OE C . RE ES )  ( P R ? )

9 131? 043 10 2 144 3, 14 290 3 1 , 4 C A L M
91372 050~ 8 15 2,44 290 16 .1 C(JCI L
0 13 7?  0500 144 15 0,14 286 11 , 13
93 37? 08 15  2 114 3, 43 28 9,0
0 3 3 7 7  0 1 4 1 5  8 16 ?, é 243 17.0
Q 1 3 7 ?  3314 10 15 114 0,~ 28 141 .2
9 13~~? 0 7 0 4 1  2 14’ 3,4 292 9.44
9 13 7 ?  070 2 8 114 7 , 1  292 3 3 . 1
91372 07013 15 14 ’  0 ,5 29~ 11 ,1
0 1 3 7?  0805 2 15 2. 3 293 3 0 . 8
9 1372  (i~~03 15 1, 44 293 11 .0
9137? 04300 12 ¶44 0,7 200 111 ,7
0137? 0907 2 ‘14 0,41 2418 10,? CA LM
0137w 0005 43 0,44 11,? I ,A P M

0 1 37 ?  (39(1 0 13 16 3 ,14 3 243 12. 41

0 1 3~~2 100 5 2 114 1 ,2 1 1 1 4  13,1
91 372 143 03 8 144 3 , 1 111 13 , 3
9137? 113 00 II 1, 41 3 1 3  3 3 . 6
p 13 7 ?  110 14 2 17 1,~ 1 244  1 4 4 . ?  SE 4 4 T N r i  44MP p.
9 13 7 ?  3 3 4 3 7 43 17 1, 44 123 15, 44 . ,A RM
0 1 17 ?  1 3 0 0  3 44 3 ?  1 , 2 3 1 1  144, 43
9 3 3 7 ?  1704  2 18 1, 43 113 1 7, 44 Pl~~ w INO 5MP44 ~ 37w
Q 1 3 7 ?  1202  9 ¶ 4 3  1, 14 120 17,44 RA IN
0 13~~? 1200 15 141 3 ,41 1 1~ 334 ,1
9 13 7 ?  l 3 0~ 2 ¶8 0, 4 129 17 ,5  NE w I N O
9 3 3 7 ?  l 3 0 ~ 8 3 4 3  3 , 9 1 . 144  10 , 43
0 3 4 7 7  1300  15 143 1, 44 3 144 2 0 , 8
0 3 3 7 7  l 4 4~~~ 2 141 01 , 3 120 244 ,7

~137’ 1401 18 0,7 1 39 25.1
p 137 ?  144 00  144 14 3  C’ .•D 10 1 25 .8
Q 13 7 ?  1 5 04  2 17 0 ,14 29 0 3 14 ,7 SE “ 3 4 4 0
9 1 37 2  1502 0 17 0 , 7 135 2 3 .4 4
9 1 37 ?  15 00 1~ 17 0 ,8 130 26, 44

9 3 3 7 7 1805 2 lb 2,2 29 1 12 , 9

~ 1S’? 114 03  44 (‘.9 293 114 .1
0 3 . 3 7 2  ¶14 00 13 16 0,? 261 ?7 ,3
9 1 3 7 ?  11044 2 114 3 ,8  267 3 9 , 3  14 w~~~ h 5u~~M

9 3 3 7 2  17( 12 16 2.2 2 Q 3 ?4 ,B
9 13 7 ?  170 0  17 3 . 4 4  0,14 34 )9  214 , 44
0 3 . 3 7 ?  180~ 2 3 5  44 ,0 7434 ’  3 1 4 , 41 ~ 

w~~ 14~~ 544 P14

9137? 34302 43 ¶43 2,14 204) 1 , 0
03 3 1 ?  1800 12 15 1. 7 203 14 3 , 0
93 377 394 )41 2 3.14 44 ,2 290 3 3 , 41

9 3 3 7 ?  1902 43 114 3, 0 7 944 ¶ 4 4 ,3
03372 1900 13 16 1, 14 293 1 4 4 ,6
9131? 2 0 ñ0 2 35  3, 44 289 18.43
Q 137 2  700 ? 14 3 4 3  7 , ” 290 11 .44
91~~7? 2 0 0 0  3 3  15 3 . 1  29(3 1 1 , 8
013 7? 23.07 2 25 1 ,44 2439 10, 41
9 1 3 7 ?  21 0 5  43 15 0 , 1 309 1 0 , 9
0 14 7 ?  ~ I 1 3 0 1  32  144 (“ ,2 29 12.0

BEST AVAILABLE COPY
- -,



Table 31,

~9 O T Q 7 v P ~ VP L(ICT ’IES A N D  SA L T’ 4 ITTIS ~T STA T IO N €3

-‘~~~~ r T I”E DEPIM w A T ~~ 41 C t R P € ’ T  C L I P P E R ?  S w I T N I T Y  R FM *~~~~S

~~~~~~~ 43 P~~~~D Ot ’~~CTIO N
RE £0

1!Oi) ( I t)  117)  c c ~~4 4 )  (DI~~~f E S )  ( P P T )

9337? 0505 2 3. 3 2.13 3 014  1 11 .2 C A L ”
p 1 3 7 ?  ~c’.3 8 13 2. 0 3 0 0  13 , 2  wAI , M

°‘ S7 ?  ~~~~ ¶3 13 1. ? 30(3
0 13’? C oC41 2 12 7,14 3 043  41 ,? C A L M
0 1 5 1 ?  O e ( ’ 2 1. 1? 2, 14 3( 3 0 6 , 3  ~ *RM

Q 1 3~~? 0 1.0(1 10 12 1, 14 2914 1 4 , 3  S L I G 4 ~? 13 4~~E Z €
0 1 37 ?  ‘ 1 1 3 4 2 1? 2,1 3014 41 , 7 R A R I L Y  CLOUDY
44147? 0 7 0 2 14 ¶ 2  2,0 2943 12.2 5LI~~’~T 44~~EE~ZI

9 3 3 ’ ?  ~ 7 ( ’ ’  10 3 2  1 , 0 2 43 2 16, 0 w A 4 ~~
0 14 7 ? 0 1 4 3 0~ 2 12 1 ,44 300 8 , (’ P A P T ( Y CL 1) ’ 0~
9137) (14302 14 1? 1, 0 792 10 ,3 B R E E Z E
0 1 4 7 ?  1143 00  1~ 1? ~ .$ 2Q7 111 .14  w A R ”

0 1 3 7 2  ‘Q 0 ’~ 2 12 ~.4’ 24443 9,5 C L F A ~
014’? c 9 0 2 14 1? 0,~ 223 1 11 ,9 “01
0137? 01000 10 12 0 ,3 133 13 . 14 NI) ‘ IN D

0 3 4 7 ?  ~~~~ 2 ¶~~ 1 ,2 1501 10 ,0 CLE A R

Q 1 3’ ’  1 1 1 0 2  144  1. 43 130  10 , 44 ~‘0’
0 1 4 7 ?  1 ” CO 12 144 0,9 122 10 , 43 ‘CI ~ i ”0
0 3 4 7 2  3 ‘ 0 5  2 1~~ 1. 2 1410 1 1 . 2  F A I R

Q 1 3 7 ?  i ’ O S  7 314 1, 3 114~ 1?.Q 1.J1
0147 ? 1 1 0 0  32 3 14 1 • 1. 228 13. 01 ‘0
01 4?? I ‘‘5 2 143 1 • 2 3714 1 3,5 CLCU~t1 V

0147 ? 12’? 8 15 0,44 1 14 ,11 S L ILI—? 14R FE ZF

0337? 1?~~ 13 1 4 3  1, 2 130 15,8
0 1 3 1 ?  1 3 ’ S  2 I S  1 ,0 1 72 1 2, 5  C L u — ~~ Y
0 1 3 7 2  3 3 0 3  15 3 , ? 144 8 12. 7 MUl
0 ( 3 ~~~? 1 3(10 13 1 4 3  1 ,1  11~ 1 1 4~~9 B R F E Z t
‘.1 13 72 1441’- ’, 2 144 0. 14 180 12 , 0
0 3 4 7 7  ¶ 4 4 ~~ 2 15 01 , 7 344 0 35, 0 w A . Y
Q~~37? ¶44 Q 13 3 3  1 4 4  0 , 43 2 1 1 ’  17 , 5 CL (u0~v w I l ”  ~~~ : -
01.3 ’? 15~ 5 ? 15 rI ,S 320 1 5 , 1  C L L ~.i C Y
0 1 3 7 ?  1~~~ 2 43 I~~, r ,14 31~ 17 .? ~(J1
0 3 3 7 ? 143 00 13 15 11 , 14

0 4 3 1 ?  3 w 0 5  2 1~
4 ¶ ,~ 3?? 1 I .~ CL II (~~Y

~ ‘ 3 7 ?  14 4 0 3  7 144 1, 14 3 20 18.1 RRE F.ZE
0 3 3 7? 9 0 1  32 1’ (3 , 44 520 3 4 4 , 3
9 3 3 ’ 2  ~1115 2 ¶3 ?,~ 31b 15.1 C L I U C V
°II Y? ¶ ‘1’2 7 ‘(3 7 , 3 3144 3 4 3 , 1 4  M~J T
0131 ? ¶ 7 00 11 ‘3  1 ,44 300 15, 7 SLIG.~ E R PEEZI

~ 13’? ia OS 1 12 7,44 3~ 2 141 .0 PA R T L y  
~LO UOY

~ 13 7 2  1 4 4 0 3  45 ~? 1, 9 3 3 1 3  144 ,01 C O O L
0 ’ 3 7 7  143 00 10 1? 1,~i 3043 14 1 ,1 B R E E Z E
ri~~37?  t Q ~~5 2 12  2 , 5 3 5 0  3 3 ,0 C L E A R
0 1 37)  1 Q t ~~ 14 1~~ 3 , 8 332 3 2 . 9 “ A R M
0137~ 1900 20 12 1, 0 330 3 ,2
01 57 ?  2 ( 1 0 5  2 1? 3 ,9 300 3 1 ,7 C L E A R
Q 13 1?  2 - 0 0 3  14 1 ? 1. 44 300 1 7 , 3  w a R ”

0 3 3 1 7  7’ 0 1 0  10 12 fl ,0 3 0 0  15. 44

0 1 3 7 ?  ? 1 1 5 4 1  2 12 1 , 0 3314 0 . 9 C L E A R
01 372 ?0442 14 12 1 , 0 330 3 0 , 5  SLI1 ’ .”T B (Z!
0 3 3 7 ?  2 0 4 3 0  10 12  0 ,41 31’

BEST AVAiLABLE COPY
_ _ _



Table 35

R R O T O T Y P E V E L O C I T I E S  £ 143) SAL IN ITIES A T  S 7 * T ! ’ J~ U

~~a t €  ‘!“~E D€431W w A T E R  CU R R ENT CU RR E N T 9~~L 3~~3~~Y RE NA P~~44
D FPT I4 S P EE D D I R EC T I O N

R EA D I N G
E D T )  (Er ) ~1T )  (C P S) ( D E G R E E S )  ( P R ? )

9137? 43 43 1 3 ? 13 2,3 306 10 ,9 C A L 44
9137? 0512 43 13 2,01 30(1 ¶14 ,1 w A R M

~13 7? O SlO 11 13 1, 2 300 15, 8
° I 3Y 2  0 1 4 2 0  2 2 3  7, 44 3 1 0  lJ .5 C A L M
0 1177 014 0 8  7 ¶ 3  2. 0 292 5, 44 w~~PM
9 137 ? 4384 ) 14  11 1 3  1, 0 2 4 1 4 3  7 ,3  S L IG MT 8~~E EZ€
0 3 3 17 0 7 3 0  2 13 2, 0 3 114 9 , 43 P A R T L Y  C L OU DY
0 1 3 7 7  07 08 7 13 1, 4 200 1 0 , 0 SLIGN? 14REE ZE
0 3 3 7 7  (4 708 11 13 0,43 21(1 1 1 , 6 w A R M
0111? 0 4 3 1 1  2 13 1 , 0 2914 5, 44 P A R T LY C L O u D Y
9 3 3 7 ?  0 4 3 0 9  7 IS 0 ,14 2514 7 , 9 3 4 R E E Z E
0 3 3 7 ?  043011 1.1 11 (‘ ,~~ 243 ? 43 , 1 w A R M
0 3 5 7 7  0 9 1 0  2 144 01 ,14 114 0 7 ,7 C L E A R
9137? 094)34 43 15 0,41 356 12.1 “UT
03 3 7 ? (4Q Q8 iS  0,8 ~20 17 .3 NQ w I P - O
0 3 3 7 7  10 1 0  1 1 4 4  1,14 144 0 43 , 44 C L E A R
9 13’? 1008 43 ¶ 5  2 , 0 14 0  13 . 7 NI)T
0137? 10014 33 ¶5 1 ,44 12 0 ¶3. 7 140 w IN- L,

~1372 3 1 3 3  2 144 2 , 1  1140 30, ? FA IR
0 3 3 7 7 1 1 1 0  43 15 2,0 1.30 10 ,1 Nfl
0 1 3 7 ?  1 1 ( 3 8 ¶ 3  15 2,0 120 10.14 “i “I~-D
0 131? 3233 2 144 1,14 17 01  11 .2 C L O U D Y
0 3 4 7 ?  12 10 8 ¶41 3 , 3 15( 1 1 1 , 44 SL IGNY R R E F ! €
0 13 7? 120 43 12 1 14 2, 0 130 15 ,44

~ 13 7 2  1312 2 ¶ 1 4  1 ,2 1541 ¶ 1 , 7 C LOUDY
9 3 3 7 ?  3 3 3 . 0  #3 14’ 1, 14 1? 0 3 3 , 1 NOT
0 137? 134 ) t~ 141 3#i 1.1 314 0 ¶ 7 . 1  S~~E EZE
913 1? ¶4435 2 l b  0,14 114 0 12.14
Q 1i~~? 1 14 10 8 18 01,8 12 44  1 3 , 41 w A R M
0157? 114 034 14 18 1 ,0 2 0 43 17 ,1 CLOUDY w 3 T N  4 4 * 1 1 4
p 3 3 7 2 3 4 4 3 . 3  2 15 01 , 7 3 110 ! 1 . Q CLOUDY
033?? 1 43 11 15  13 , 7 210 12, 44 Nfl?
0 137?  3 5043 13 14 4  01 .5 220 343 ,2
91372 1612 2 241 2,0 3214 1 1 , 7 CLOLO Y

~ l 3 1 2  ¶ 6 3 0  7 344 1, 8 320 1?. ’ B REE ZE
913’? 16043 12 344 1 ,01 3 3 4 4  3 7 , 1.
0 3 3 7 7  1 1 3 1  2 13 2. ” 3 3 4 3  11, 41 C LOUD Y
9 137 ? 170~ 7 1 3 1, 34 30 14 14 ,44 N (J?
0 1372  1107 11 13 2 ,0 300  13 , ’~ SL Z G N T  E4REEIE
9 137? 1~~13 2 ¶ 3  7 , 3  3 3 4 4  10 ,11 PART L Y CLC 1IJ DY
93312 1~~11 7 13 2 ,0 3 1 0  ¶ 1 1 ,14 ICIOL

~ 131? 143 08  11 2 3  1,3 320 1 3 . 1  B R E E Z E
9 j 3 17  1915 7 15 2,3 3 301 34 , 7 C L E A R
9 3 3 7 ?  3910 7 13 1 ,14 3043 12,1 ‘A R M
9 3 3 7 7  3 90 8 11 13 3 , 14 31 (’ 17 .9
93 31? 70113 1 13 1, 41 300 43.7 C L EA R
Q 1 3 7 2  2 ( 1 1 0  7 13 1, 0 300 10 ,1. w A R M

9337? 20041 11 13 0,14 300 32, 01
9 13 7?  7104 2 15 01, 5 3 3 0  0 ,43 C L E A R
0 3 3 7 ?  2 102  1 ¶ 3 0,’, 344 0 q ,c SLXGI ”' T [4~ €E 7,~9 3 1 7 ?  2059 1 2  13 01 , 7 ¶2 0 9,43

BEST AVAILABlE COPY



Table 3€

~~(.I, r 3 1 3 f 5  A N D  S 4 L I N J ? I E S  £ 1  4 4 T~~ ? 3 f .jN  13

Y 3 . M~~ DE~’T” ~~~~~~~ ( 1 t R W f r . T CUW~~E~~T S8 L I ’ I I V  R E M A W I ( S
‘~~~P?”  SOIIED DIRE ’TlO N

R~ £03 ~~~

(~~
)
~~) ( F ? )  p. ’)  ‘~~~P 5 )  V F D ~~E E S )  ( P c i )

0 3 4 1 ?  ‘523  7 ?~ ?, 2 31 1’ ‘.5 C AL M
0 3 3 7 ? 1143 1~ 0 7’ 1.2 3 0 0  ~34 ,7 w4~~”
033’? .0441 1 1M ) 0  0, 14 33€ ” 1 4 3 .?
0 1 3 ’ ?  0 b 1~ 2 10 2 , 2 31 0 8,’, C A L ” ~
913’? 044144 30 ¶0 1, 14 3301 13, 9 w A W N
0 7 3 ’?  ‘ 4 5 3 3  1~ 19 11 . 4 3  3 3 11 ¶ 7 ,3 SL IG M T ( I E k Z E
0 3 3 7 ?  01114 2 10 1, e~ 3045 43 ,43 PA R T 4 ~ Y C L O L D~
Q ’ 3 1 7 0 7 3 4 4  1 0  3 0  I , ? 2 4 3 4 4  3 ? , 43 $ L 1 ( ~ ” ’  F~~L 1
0 7 3 7 7  01 12 17 19 0,14 3 0 0  1 5 , 2  w A R M

0337~~ 11 83 7 1~ ¶41 0,e 212 43 ,1 P A R T L Y  C L O I fO Y
07 ~~‘) ( 14315  10 ¶ 4 3  01,6 2440 3 13 ,43 43R EEZ~0 1 4 7 7  w~ 3 3 4 4  1 43 0 ,44 008 3 0 ,5 * 4 4 3 4 3

034 7 ? 091~ 2 ?‘ 1.1 144 0 p ,~ C L E A
0 9 ’?  ‘915 10 ? 1 1 ,? 3 3 0  12. ” — U T
9 3 4 ’ ?  00’S 3Q 21 l.~ 12 (3 t 4 1 , 1~ ‘~0113’ ) 103 3  2 71 2, 3 150 43 ,5 C L E A R
013’) 1~~l .  II 71 c , 3 13 0 13 .5 ‘0’
0347) I- 1I~~ IQ 71 1, 14 152 ~. e, ,43 N()  44 1’C

‘ ‘ 2  1 1 2 3  2 73  1, 8 144 8 10 ,? F A IR
3. ‘2 l i i’  1 1  ?1 2. “~ 1 3 d ~ 3 4 4 , 7 — : ) t

0137? 1 1 1 4 4  ¶ 0 21 1, 8 17~ 114. 7 ‘~O ‘1~~D
0 3 . 3 7 ? ~ ?~~9 2 7? 3, 44 752 1’,45 C L CJLr ~
4 4 ’ 1 ’ ?  ¶ f l ’  ii 2? 7,” 315 I1 , o SLII.’-3 B R f F Z F
015’ 1 2 3 . 5  27 1 ,5 1(10 ¶ 1 ,1
0 1  

~~~~ 1 52~ 2 22 1 ,~ 153 1 3 , ’ 3L L 1~~ 
y

¶ 5 1 ”  H 2? 1, 7 1 1 0  32 .0 ~~~~ T

0 1317 1 9 1 5  ‘ 22 n , c 1 1 1 4  17 .41 (3PEEZE
0147? 3 .1 1 9 2 4 4  ‘.44 192 ~1. 7
013 7 ? ¶441 7 12 2 ( .0 3 7 ,13 ..APM
0131? 1 Q 1 5  22 244 0, 44 114 11  ‘ 7 ,44 CLOUD ’ w

~~
!” 434 3 ’.

1 3 3 3 1 ?  14313 ? 7. 0 ,9 13 14 11,8 CL ( ’ LJ ( 1Y
~~1~~~7? ¶51~ 1? ‘f 0.3 l I c, 49 ,5 ‘01
03 ‘‘7 1 43314 22 2 —  13 , 0 1 44 0 20 .5

~ I3’? 1 1 4 2 ~ 2 ‘0 2 , 0 3 21 ’-  13,44 CL. LJ IJ L Y
Q’3’? l u I M  10 7’ 1 ,~ 320 1~~,? E E Z E
Q1’’~’ 1 1 4 1 4 3  3 3 4  2 1 ’ ‘.5 ¶43 343 ,43
03~~’2 ¶ 1 1 9 2 2(1 2 ,0 320 13, 11 CL OInY
0 j 3 i ?  i’ lS  10 ? C  1 ,44 3 1 0  ¶ 5 , 1 4  4301
0 7 3 7 ’  3 7 1 3  134 ? 0  1, 0 3311 144 ,3 Sh UNT e P F E L ~
~ 1 ¶ 7 ~~ l u ? .  7 19 2,0 321) 1 1 . 7 PAR?L ~ CLI ro

0 1’ 7 P  131 7 3. 14 3018 15.2 C I l I JI ,

0 3  3 !?  ¶ C ~~~44 3 4 3  ‘ ( ‘4  1 ,0 330 114, 0 RR EE1~
~ 1’’’ 1923 2 30 1 ,7 520 9,? CL~~A P

01’’) 1Q ”~ 10 ¶ 0  1 ,2 31 0 ¶2, 5 . . A R ”

~13 ’? 1014’ ¶1 1~ 0,8 554 114 ,1’
0331? 2’?? 143 1 ,0 310 0 ,1 C L E A R
oi ’~~ ? t ~ 9 I’ 1 ,0 2Q ’ 43, 41 w A R P
0(3 77 ‘~~t 4 ’ 18 3 ’  01,5 33 0  3 4 ,3
0347 ? ? ‘ i ’, 2 0,43 30 9,~ C L E A R
0 3 3 ’? 2 1 1 1  ¶ 7  C ,~~ 3 0 1  3 0 , 43 SLI(’ T i40FFz i~.’
~~I 3 1?  2 1 09 15 11 0 ,5 60 I I . ’

BEST AVAilABLE COPY
—~~~~ - _•_w—~--—-- -- , — . -- ..- --- ..— - --- -- - -- ---—-----



Table 37

P43L’T ”?yP~ 9Fl fl rT l !43S AN D SA L I N I T 3 ~~3 A ?  STAT ION EU

D A T E  TI M E DEP7~ w A t 43 P C U RR E NT (OIIRP (NT 14~~L T N I ?Y W EMA R KS
OF (~EP1N SPE FD 0T 4~4 3C Y ION

R EAD ING

9 137?  0 4 4 4 4 0  2 3 M  2 , 14 338 43,5 CA LM
01 372 05 4141 9 18 0,1 3410 c. o COOL
9 1 172 044 ( 8 43 15 l B  (1 , 1 3 4 4 0  1 4 4 , 43
91 377 nbJS 2 1 43 ?.b 33 43  43 , 9
9 1 3 7 2  0632 9 1 4 1  7, 11 314 1 1 3 . 44
0 13 7 2  045 2 7  144 3M 0 . 1  3 3 4
0 1 3 7 ? 0 7 3 4 1  2 1 41 ? , 3  3448 9,0
933 1 7 07 55 9 3 4 3  1, 43 3 341 ¶ 0 , 0
0 13 12 0130 15 143 0, 9 .3344 10 , 44

0 137 7 0 1 8 2 7  2 17  2 , 0 14 43 , 14
0 111? 014325 9 17 0,14 3 44 9  9 , 01
0 3 3 1 7  1143 23 148 3 7  C , 44 338 9 .1
0 1 3 7 7 09214 2 IA 11,44 1 00 41,44 C A L M
0 13 7 2  0 9 2 44 8 18 0,43 171~ 10 . 11 w A R M
9 1 3 7 2  092 3 15 143 0 , 7 3 4 3 !  3 0 , ?
0 137 ? 101~ 2 18 3 , 0 17 44 9,7
0131? 1~~1? 9 18 1 . 14 1641 30 .6
01372 1 0 1 4 3  144 I A  3 , 44 1 14 44  10 ,7
9131? 111~ 2 l~ 2 , 0 1149 ¶ 0 . 44 SE w I N O  543PM

91112 1 3 1 ?  9 19 2, 2 1 458 5 1 , 1  * 8 4 4 4 3
9 3 3 7 2 1115 144 19 1, 14 168 11 ,3
91312 1222 10 10 2,2 17 44  114 ,2 ~E d uc t) 543PM P Il~
01312 1220 16 19 1, 14 3 7 0  1 1 4 , 14 RA IN
9331 ? 32 1 8  345  3 0  3 , 14 170 114,6
9 13 1? 1137 2 19 (‘ ,S 38 9 3 4 3 • 7 ~~ ~ !Nt) 5~~t 0 M P M
0337? 1135 10 19 1.3 1346 16,1
933 17 1333 16 19 1,1 1943 114, 44

91312 141 20 2 20 01,44 130 3 7 ,18
Q 1372  148 1 9  10 20 1.2 cbQ 17 .5
0 3 5 1 ?  14 3 1  18 20 0, 1 1148 17,9
9 13 7 ?  1 515 7 ( . 43 3 1 4 3  3 7 , 5  SF NIND S .IOM PR
0 13 7 7  IS1~ 10 ¶ 9  11 ,1 1 4 4 1  17 , 5
01312 1 4 4 % ?  lb IQ 0.3 109 17 .5
9 3 3 1 ?  34419 2 18 7.1 3440 17 , ’,

01 372 341 1 1 9 ¶ 8  1, 0 344 7 ¶ 1 4 , 43
0 1 3 17 ‘ 4 4 1 4 4  143 ¶ 1 4  0 ,4. 537 3 1 4 . 3
* 3 3 17 1715 2 3 1 1  344 3 16, 43 4”. w IR D 543PM
9 117? 171 3  1 ,14 3 4448 114.0
93377 1112 15 1 ,2 330 1 2 . 4 5

~ 13 7 ?  l~~20 2 17 3. 0 341 3 10 , 0 S w~~N3~
9 1 3 7 2  1817  9 17 2 .3 3418 11.2
9 1 4 7 2 181 44  14 17 3 , ?  344 7 144, 7
013 12 1970 2 3 7  7, 3 348 3 10. 11
0 % 3 7 7  1 9 3 7  8 3 7  2 .?  3 44 1 1 0 , 4 4
9 1371  19 144  148 11 1, 48 350 1 0 . 4 4
0l~~?? 20 18  2 ¶ 14 1, 48 348 1 0 ,44
°13 7?  2 0 17  6 3 7  1 , 14 3 44 0 9 ,45
0 3 3 7? 2n 1~ 148 ¶ 7  1 . 1  3544 10 , 2

BEST AVAILABlE COPY
— - — ~-‘- 

—. - ---- . - _ _ _ _  _ _ __ _ _ _



T~ bi  0~

1 ~‘‘ ~ 4. (1 7 17 5 A ‘~ 0 S A L  T N )  V S A T  4 3 0 1 4  1 3 ~~ 4’ 3

~ *‘E 13”~ fO f P1~’ ~~~~~~~ C~~~~ F’~~ C - R ~~€ ’~7 S A L I ’ 1 7 1 3  RFM Aku S

~FP’~’ 5’~~ED P 3 R ~~~ T 7 i ~ ’~
~ EA f l I~~0

(~~~~~~
‘)  ( 6 ? )  (6’) (4’PS) ()EGWE 4 ’43 ( P P T )

“I S’? O~~S’ 2 7 1 2 , 0 14 ‘. 7 CAL’’
0 u 3 7 7  ‘442) 11 1 , 8 25 ’  43 .1
0 1 3 ’)  0 4 3 1 5  IS i 1 . 4 5 ¶ 3,4,
~~I3’ .~ ~ ‘ro5 2 ?1 2 ,14 P . 3  CA L. ”
9 15 7 ?  1 ’ ’ 3 4 4  10 ?1 ‘ .01’ 0 0,8
035 17 0700 134 71 3 , 44 0 , 41
0 1 5 7 2  ~~~~~~ 2 ~‘ ‘ ~ 1 ,3 12 ~~. S CAL ’
911’? ~~~~~ 1~ 20 1, 0 145 0’ ,
0117) 13”'D? 1. 7 70 0 ,44 3 . 2
9 3 3 1 7  O O e  2 21 0 ,3 I’”~ 34, 11 C A L M
0 1 57 7  rQ’3 1 0  23 0,44 200 ¶43 ,2

11*70 3 8  21 3, 3 1’~
~~3 . ! ’?  ¶ 1 0 ~ 7 7 4  2, 2 1901 3 1 3 ,9 CAL ”
0 (3’7 ¶ 0 0 2  11  23 2 ,3 172 ¶3, 0
9 13 ’ ;  I 7 73 3. 0 3.~~: 1 3 , 2
03577 ~1 .~~ 2 744 3, 9 3 Q.~ ~~,6 

C .AL (~
0 ’ 3 ’ 7  3 . 1 ( 2  1? ‘ 44  2.? 111 k : 3 , 4

~~~ ‘2 ¶ 1 )0  2 3 .  2 13 1. 5 190
0 4 3 ’ : ’  ~7”~’ 2 243 ~,Q 32 44  3 3 , 4 1  4 4 A 7 ’
4 3 5 ’ ?  12 0 5  ¶ 2  2’~ 2.5 372 145 .0 C A L M

~ 157? 
1000 22 7’’ 1, 4 1434’ p.3

~~3~~2 13 3 ” 2 75 3, 14 3.9’ 9,5 (.‘~L TM

~ l 3 7’ ¶‘~~2 12 75 1 , 3 37 34 15,4’
13~~S’ 7  3 3 !  22 25 1 , 0 1Q~ 1,’,0
033 1? ‘QO ? ? 73  1, 3 172 ¶ 3 , ?  CA L . ”
~4 3 ) 7 ?  140i 12 ?3 1 . 3 114 0 144 ,1
9 3 5 7 7  1 4 5~ 2’ .4 3  r ,~4 15 , ,,

1 3 1 5 7 7  I ’ S  ? 7 1  0 , 3 2 5 : ’  1 2 , 1  CAL ’’

~ 1 ’ 7 ?  1S~~2 3 1  21 11,0 ~ 4 .C 3 , 44

~~327? 35~~ 1” ‘1 13 , 2 1’

0 1 3 7 ?  ~~ 3 ?  ? 73  .~~~ 1 3. ¶ 2 ,5 04L

~ ‘ 5 7 2  p1(3  32 ?3 3 , 5 44 3 3 , ?
0137 ? 1 ” ?  2 ’  23 1, 0 2 1 1 4 , 7

9 3 5 ’ ~~ ‘ ‘ 0 3  2 ‘7 2 , 44 41 1 0 , ?  ( A L ”
01377 ¶ 1 0 3  3’ 2? 2.0 1 (1 1 3 , 5

° I3!P ‘ ( ‘ ‘ 1 1  3 4 4  22 (‘,9 0 13.~
~1~~’2 ~4’0~ “ 7 1  2 . ”' 43 ~,1 14’~ ‘ A c ~~S
01 517 ‘ 34 . 2 ?  ‘( .7 3446
0 3 3 7? 151’C’ 143 71 (i ,43 12 ‘ 5 , 5
0 ’  47? 19 - 7 44 7 7’ 2.! 0 .1 1/2 T I  1~~1 

w4~~~ 5

~ 3~~’? 19 ” ?  j r  2’ 1, 2 2 ¶ 3 , 7
0 l’7 30131 . 37 ?~ 1. 3 12 ‘2,1

37.4 ?00~ 2 10 1, 2 3 ( 1  8, 14 C A L T M
Q j3’7 7 ’ 0 7  ¶ 1  3 4 4  0 ,~~~ ¶ )

9 1 k ’ ?  2~~O c ~ 32 0 ,43 3d 13 ,0

Q ’ ’7 2 ’ 1’, 2 21 ( , “~ ¶ 0  0 ,,’ CA L ”
13~~~1 3 7 ?  7 3 0 1 4  1 1  2 1  11,5 440
0131? 7 . - Of  141  ?1 ‘ .2 4 . 1 1  ¶ 3 ,4

BEST ~AVAILABLE COPY



Table 39

PW (JTOTYPE VEL (’tI?!ES AND SA L . I N I ? 1 E 3  A T S?ITTON F?

T I A ? F  T I M E  DE~~T~ ~ A 0FR C IR PIN T CLPRFN’ r SA L ? 4 ” I T V  R f M A N 4 3 S
OF r’~~I1’4’1 S P EED D t W ~~CT I O N

RE ADI N G
(E D’ )  (‘1) (4’ ?) ( F P5 )  (rT~~GMfF5) ( P R ? )

9 3 3 7 ?  1 0 1 2  2 20 2, 2 190 1 2 , 45 C A L M
* 137?  111 10 144 70 2 ,3  178 ¶ 4 5 ,0
0 14 7 ?  I f l f l M  2w 79 1 ,3 1845 16, 1

~ 137? ¶ 1 1 0 2 70 3 , 44 190 7,48 CAL M
9 1 31 ?  j 1 1 1 4 3  15 70 3,0 166 12. 11
9 1 37? 1 1 0 4 8  245 79 1 ,0 386 ¶ 44,3
0 3 377 1 3 4 1  2 31 7,44 19 41 10,1 PA I N
0 3 3 1 7  1 2 32  144 31 2 ,e’ 1 7 4 3  13.1 CAL M
9 137 ? ¶ 2 1 0  2 43 3 1  1, 14 118 ¶ 4 3 , 8
0 13 72  ¶ 3 1 3  2 30 1, 7 188 1 1 ,7 C A L M
0 137?  1308 15 30 1,~4 143 2 15, 9
9131? 13 1145 27 311 01 ,44 1 1 4
01 37? 18809 2 29 0,Q 1 90 3 3 , 4 4  CA LM
0 3 377 144 07  20 29 3 , 2 19?
0 1 3 7 ?  ¶ 4 8 0 44 26 70 0 ,44 260 1 4 5 , 44
0 3 3 7 7  1 4 3 1 0  2 26 0 ,2 72 1 1 , 1  CAL M
0 13 7 2 ¶ 4 3 0 9  13 26 0 ,? 3448 15 .3
91317 14307 23 245 0 , 45 320 ¶ 4 5 , 11

9 13 7? 14 5 16  2 28 2. 7 7 1 4 4 ,1 C A L”
9 14 7 2  I b I S  14 28 1 ,9 7 ¶44,8
0 137? 1 6 t ? J  29 143 0,9 44 1 6,2
0 137 ? 1708 2 .6  2, 7 7 l’~,1 C A L ”
01472 17045 148 241 1 ,~ 7
0131? 1705 25 28 0 ,9 44 114 ,2
913’? j 4 1 3 1 4  2 29 4 , 1 8 0 , 9 IFT w A 4 ~P$

9 137 7  1 4 3 1 ?  114 70 2, 41 3 3 7 , 0
01372 3 1 0  26 70 3 , 0 314 2 ¶ 4 3 , 44
0 1 3 7 2  1910 2 ¶44 3,0 0 ¶ 1 . 48 1/2  10 3 4 , 7  w A N T S
9 3 5 7 ?  ¶ 9 0 4 3  9 ¶ 8  1 ,14 35? 1 1 , 43
0 131? 19045  144 143 0 ,9 3 4 8 3  1 3 , 3
O I l ? ?  2 8 10 2 78 2 ,2 3545 7 , 44 C A L M .
0 3 3 7 ?  7008 13 ‘45 2,0 3 544 9 , 14

9 1 3 7 7  2 0 0 14  23 245 0 , 7 3 1 3  9 , 0
9 3 3 12  2 1 1 4 4  7 77 11,~. 10 7,t, C A L M
03 1 17  2 3 1 2  14 77 0 ,2 48 2 ¶ 1 . 3
0 13 12  2 1 1 11 248 71 0 ,8 9 144 ,43

BEST AVAilABlE COPY



Table ~O

P W ( I Y C Y Y P T v~~Lt J r T Y t ~~S * ‘ [ l  S A L I P ’ 4 ( T I L S  Al ’  S T A V I I I N  F3

¶ O6 ~~~4’ !I”01 OEP ?N ,A1~~0 C t j 9 P ~~
I
~ T CLJQ9 E ’ .? S A L I N I T Y  W 4 . U A N 6 5

p~~4.4 1 4. 5P 4’~~ 0 2 !44E01 ?Ir7 .

‘~I A~~~ ’~r
(p3’) ( c i )  ~c1) (TP5) (0~~G~~LES) (PP?)

0 317 114527 2 2’ 3,45 2 q ,43 C A L ”
0 1 3 7 ?  0 4 3 2 3  17 22 2. 44 14 ¶ 3 . 7
9 1 5 7 ?  O~~?0  1.44 22 1. 1 74414 ¶ 44 .2

~1~~ ’2 O’ii 2 2? 3, 01 352 ~,9 C A L M
03317 (37 3 1 11 22 1,~ ~‘ 1 3 3 2
9131? ( 1 Y O Q  19 22 1, 2 145 12,0
9 1 5 7 ?  413~ s 2 71 7 , ? 35 0 43 , 3  C A L ”
0 1 3 7 ?  115 32 1 1  22 0 , 1” 43 1(1, ”~
0 13 1 7  13 0 3 0  77 0,.~ 38 111,7
013 1? ( 1 Q 3~~ 7 23  0,44 143 8 14 .1 CAt . ”

9117? ‘01 3 1  73 1, 2 ¶9 2 1 4 4 ,?
Q 13 7? (10I( 20 ?3 1, 5 ¶ 4 4 , 5
0337 ? j’l’~ 7 2” 1 . 1 3 7 1 4  7 , M C A L ”
0 1 4 ’ ?  3 1 1 .7 ‘7 ?13 2,” 1701 9,3
0 1 4 7? 1’1 45 2! 2 ” 1, 1 39~ ¶4532
0 3 5 7?  1 3 2 ( 3  2 75 2 , 3 192 7 ,44 C A L ”
0 1 1 3 7 7  1 1  j 4 3  17  75 2,7 17 48 CI ,?
013’ -’ Ii 15 7? 75 1, 4 1014 ‘( 7.1-

~rc’ 2 2 5 2 .~ 
100 M ,c P~~ J • .

0331 ) 1??? ¶3 2,” 14345 ¶ 1 , 4. C AL L ’

0 3 3 7 2  12 7 0  7? 75 3 , 3 1 . 0 2  17 .0
0 3 3 7 2  ‘51”’ 2 743 1 , 43 ¶944 11 .0 CA L ”

0 3 27 ?  1~~17 15 2 5  l ,~ , ¶~~ ¶2 , 5
0 1 3 7 ;  321” 22 25 3, ? 1142 17 ,:’
0137 ? 344 1 ” 2 ?‘~ 0,43 1~~ ¶2 .0 C A L M
0~~ 3 ’ 0 ‘ 4 4 1 3  33 2 4”  1, 1 ¶044

1 3 3 3 7 ’  ‘~~i l 2? 75 (‘,2 ¶7 .0
0 1 3 ~~~7 2 214 01 ,1 7~ ¶ 1 , 4  C A L ”
0’ ~ 0 1 7  ¶ S 1 - ~ 3 3 ?~ 11,3 2 3 ”  ¶ 8 ,34

~ 1~~ 7? 1517  23 2 4 5  0,44 1 013 3 7 .2
0137? 1525 2 .‘3 1 , 44 03 2  C A L M
0157? 1~~?0 1.! 73 ¶ .~ I S  1 3 . 3
03 ~7 ‘ ( 4 5 1 9  2 ’ 2 3  1 , 2 12 ¶ 7 ,11

91~~
1
~ 1 1 1 ”  2 244 3,2 43 ¶2, ”~ CA L M

0 1* 1 7  171 ’- 12 2” 2,? 3 1 ’  13.2
9 1 1 1 ?  17 12 21 244 1 ,3 35 1 ¶45 ,?

~ 1~~7? 141 20 2 75 7, 9 ¶ 1  43 , 41 ¶ 6 7  ~A v f S
Q 1 57? ¶4 ’1~ 1? 2 3  2 , 7 3 4 8  0 , 0
0 1 5 1 7  ¶~~18 2 0 2 5  2 ,1 1514
Q I 5~~2 1418  2 73  2 , 5 43 34,7 3/2 IL ¶ 6 1  ‘.ANE S

~~1 57 ? 1 0 3 4 5  3? 73 2. 3 14 ~ 4432 .
~ 1 1’? IQ I ”  20 73 1 ,45 (1 12, 44
0 3 5 7 ?  ? “ 7 4 5  2 2? 2,~ 3440 9.0 C A L M
0 3 3 1 7  ?12- ¶ 1  22 1 ,0 1 0  10 ,0
0 3 3 1 7 7 0 ? ?  ¶9 2? ‘.5 313 0 1 1 . 0
‘HI’? ? 2 ~ 2 7 4  1, 0 3 4 5 4 .  9 ,3  C A L 4 3
91377 2 1 2 ?  ¶2 25  0 , 2 ¶ 2  17 , 1
91 ~17 ? 1 ?~ 20 ?1 “32 ¶ ¶ 12.5

BESFAVAI[ABlE COPY



Table 1~l

PP(~7L)TYPF V~~L r l C 1 ? I E S  AN !) S A L T I N I T T E S  A T  S T A I Z O N  G

OATI Y TM ~~ 
¶) ( PT~ ~~? E9 Ci. 4 3 4 E 5 1  CU~~~~ ’~I S A L I N I T Y  N E M A R 4 5 S

r~f~PT s4 5P~~ED DIMLC’ IO4’~
A I) I

(E D? )  ( 6 ? )  (6T) (FPS) (D~~GP~.ES) ( P R ? )

9 3 3 7 ?  0 7 5 3 2 0 3 , 0 013 8 3,0 C A L M
0 3 3 7 7  0751 5 9 1 ,0 0 20 14 ,0
0 13 1? 0114 43 7 0 .5 04 4 2  (4 .1
0 3 3 7 7  0~~241 2 9 I , ? 0 3 45  44 ,1  C A L T M
0 3 3 7 2  0 82 14 44 ¶0 (‘1 ,1 0 4 4 0
9137? 0 4 3 2 4  8 3 0  0 , 44 0 30 4,88

03377 0 1 9 2 w  2 45 0 , 2 1148 3,4 LA L N
° 1 3 72  0°27 ‘4 43 0 , 2 3814 5. 43
03 3 7 ?  002 5  45 43 0 ,3 2 43 2 44 , 0
41 31 7 103 5 2 513 1 ,1 210  4 5 , 4 4  C A L M
9131 ? ¶ 0 1 3 3  1 44 ~5O 2 , ” 210 11 .3
0 1 5 7 ?  1O 2~ 21 30 1. 45 20 44  (4 ,5
9 13 72  ¶ 1 2 0  2 ¶ 0  1 ,2 226 1.4
0 3 3 7 ?  1 1 3 4 3  10 10 0 ,5 24 0 1? .3
0 1312 1 1 1 4 3  1 6 10 0 , (4 250 ¶ 2 . 0
0 1177 3 2 10 2 23 0 ,7 744 0  34 ,45 w IN D I~~C 9 E a S I N C .
9 13 1? 1 7 17 1? fl 1, 2 200 ¶ 3 , 48 44~~”~
0 3 3 1 ?  1 2 1 4 4  20 23 0 ,14 2?? 1 3 . 4 5
01 57?  1 4 248 2 42 1. 0 2 1 4 3  9 .2
4 4 1 3 7 ?  13 2 2  lb 52 1, 7 21 43 1132
° 137?  ¶ 3 20 20 32 1, 2 2245 8 , 4 4
1 33 3 1 ?  1(822 2 31 0 ,45 1345 3 1 , 3  SLI(,~~T LY C M U PPY

~ ‘ 3 7 2  1u20 16 31 01 ,44 230 15.2
0 1 3 17 1 (4143 28 31 0,5 24401 ¶ 4 4 ,2
0 13 1? 352 4 2 9 0 ,48 130  111,2  CML 1 PPY
01517 1432 ? 44 9 0,48 000 311 .6
0 1 3 7 ?  ¶ 44143 7 9 0 ,45 045 0  11, 3
0 1 377 11,21 2 3 ?  1 ,3 0150 0 . ? ~E PV CMu)PPY
013~ 7 1451 B 45 12 3,2 0514 10,2
0 131? 16 1 4 4  9 ‘ 2  0,e 0448 ¶0 ,7

0 13 7 2  3720 2 12 1, 43 (1430 14,5
01312 11 1 44 14 1 .  1 ,3 0488 o ,~ C A L M
0 1 5 7 ?  171 45 9 12 01 ,8 048? 44 , 7
0 13 7 ?  3 4 3 3 w  2 44 1, 1 04434 7,5 SLIO I’4TLY CM~0PP~
03377 t8 t~ 44 9 1, 0 044 0  7 ,45
Q 147 ? 1411’S 7 1 ,0 014443 7,43
0137 2 j017 7 0 1 ,14 (1430 45,88 CMIIPPY

~ 137 ? 19 3’S 14 0 1 ,1 0(443 6,88
0 1417 ¶ 0 13 45 9 132 0243 45, 4
0 I 3 1 7  3 q50 2 43 3. 0 0432 5,3
0 15 7 7  j o S Y  (4 43 3 , 0 0 4 4 0  5, 88

Q 1 3 7 ?  ~95S 14 43 0 ,44 080 5 , 4 4
9 137?  2 125 2 43 0 ,44 0880 (4, 14 CAL M

~13’2 2 12 7  ~‘, t 022 44,0

~l37? 2120 14 43 (“ .2 0110 4 4 , 0
0 3 3 7 7  72 2 0  2 0 , 0 0 45 0 4 4 . ?
0 1 3 7 ?  2217 44 9 0,1 31 0 43 ,11

0 3 3 7 7  2215 7 0 0 ,0 2Q 0 14,0

BEST AVAILkBlE COPY

-~ S - - - - -~ -~— ~—.-



TaIjie ~2

P 4 4 C O l ’ M~~ 1 L ’ r T ’ T ’ ( S  41~0 SA L I’~1T !E3 £ ?  S 1 A 1 I J ”  ~

~I~’E 0~ P’~ ~ A T ~~
(
~ ~~~~~~~~ CU’~

(
~~S7 SAL !”~T ?YS~~15C’ ~ I ’~EC ~~1v .

0!
1~~~! ) T ) ( F l ’ )  ( 6 ? )  C W P S )  (!)I~~06~~3) (PPT~~

0131? (‘7245 2 32 1, 45 20 45,45 C A LM

~ l 3 7 ?  :‘7 21 ¶ 4 5  32 01 , 8 3 3 0  41,4 NO
9 1 3 7 ?  0 1 1 7 1 1  29 52 (1.45 1 1 , 44
013’? 04300 2 3? 3 , 5 2 43 4 5 3 2  C A L P ~
Q ?37? ~140’ 145 2 0 ,7 3 2 43 ¶ 0 . ?

0 41 044 20 32 0 , 8 3 ( 4 0  ¶ 0 , 5
° 1 5 Y ?  ( 1 0 1 1 0  2 33 0,5 1134 ? (.2 C A L M
9137 ? 0007 145 33 0,” ¶ 30

~ 13 7 2  0 0 0 ’ S  30 53 0 ,45 1745 34,44
0 3 2 ?  1 0 0 4 5  7 l~ 132 145 2 45,45 C A L M
0 1 4 ’ ?  !~~044 

0 ¶ 9  132’ 18? 44 ,3
0337? 1 00 1  145 3 0  11,9 1 o 2  0 ,45
0 3 5 77 HCS 2 19 1,~ 172 ¶ 1 , 7 ~ IN0 T’.C PEA S I’,(,

4413’? 1 10 3 9 ¶ 4 4  3 . 1- 17 (8 13,2 . 4 7 f 44 CA L’-’
0 1 3 7 7  1 100 145 ‘0  Ø ,~ 1~ ,0 1 3 , 7
01372 I2 (1~ 2 70 7,0 21” 1,~~ C A L M
01 17? ¶70 1 10 7 0  2.5 2014 1 1 , 4 3
9~~3 7 7  1?1’ 3 17 2 11 0 ,9 13 .5
p 11 ’ 1T5 ” 2 ? 3  1, ” 20” 43 ,3 C A L ~
0 ) 3 7 ?  ¶ 3 7 1. 11 21 1 ,45 20” 1~~.1 

4 4 A I N
0 3 1 7 7  1 ~~ 5 134 71 ‘

.4’ 145 ” 1~~ .1
0 1 ” 7 ?  1 44 07 2 ?0 0, 4 10~. 43 ,3 SLI C. ’ ’ LY  CM O P~~

10 7 11 1,3 1444 ‘? . O ~~1NO .5 4’ —
0117? 1 5 1 17 2 37 0 , 5 0 2 0  15. 8 CMUPI? Y

0137? ¶ 4 3 1 1 5  145 52 0 ,14 14345 15,45 ‘- E ‘~T~~) 5.7~~ P..

0 1 * 7 ? ‘ 5 1 1 ?  70 32 0 ,s 180 45,45
44 1 3~ ? ~~0144 2 27 7 , 9 0 744 34 , 44 C 8~f lP4 ”v
9’ 5 7 ?  143 1 1 3 13  7 7  3 , 45 ~~ “‘4 .2 F. ~ Il~r~ ~~~~~~~
Q 3 3 7 ~ 150 1 2o 2! ‘ . 2 030 1 44 ,3
0 1 1 17  I 7 1 1~~ 2 2 7  ‘ , Q ( ‘ ‘ a ~‘ , 4 -‘t~-0 

(‘~EC A S F .
~ l~~7? 1702 1” ~ 1 I , es ‘ 20 3 2 , 2  C A L T M
0 13 7 2 1 7 0 0  2~ 2 7  1, 2 01 0 ¶ 44 , 3
R 3 3 7 ?  1~~fl~ 2 743 1, 1 0 2 4 4  9 ,3 ~~( N!)

~157 ? 1~~02 3 3  745 1 , 14 ‘234 0 , 0 C A L M
9 1 3 1 2 380 0 23 ?e 3, 43 Ob~
03 57 7  1005 1 ~? 1. 45 0442 P ,~~ C I.4OPPV
0 3 2 17  3 q 7 ?  1 4 5  37 0 , 3 0(4 43 0,7 S s3~ - 0  ¶,. 7 “~~ N

0 1 5 7 7  190 0  2 32 13 ,48 020 1 1 . 3
0 1 3 1 ?  ? o 3  2 32 3 , 14 1 1 4 4 4 5  4 5 3 2  C A L M
0 117? 2 1 1 4 4 1  314 3? 0 , 5 3 4 8 8  0 , 0
0337/ 7~~39 20 3? 0 .45 3 ( 8 0  1 1 , 4 5
4 4 3 3 1 2  7103 2 52 1 , 2 0 4 4 2  ~ .3 C A L ”
0 13 1?  2 1 0 2  IN 32 11,2 02(1 43 , 1

°157 ? 7100 244 12 (~, 44 330 10 ,0
0 13 7 ?  2 2 0 4 5  2 (4 , 1 ¶ 4 5 2  43 , 7
0 1 5 7 ?  720.4 143 20 ~,2 1 76 0 , 5
0 1 3 7 7  7 7 1 1 0  245 70 0 ,5 100 1 11 ,0

BEST AVAILABlE COPY



Table t4~3

~~4 4 O l ’ P T ’PF ~F1f l t I ’ t E S  ‘‘~0 S A L t ~~I T t ~~s A T  51 A Y 3 ( 1 N  !

11A?3 l IM E  D~~PT M  ~A T FW C~~W P E N T  C~ J I ~RE~~T S A L T N I T Y  R E M * Q t ~S
1(FPTM S P E E D  0I~~E CT 1 O”~

RE A D !  ~ C.
(~~0T3  C~’l’) ( FT )  ( F P S)  ( (~E C . R E E S )  ( P R ? )

9151? 0 4 3 0 2  (4 21 1 , 45 28 14, 45 F A I R
91372 043 01 30 21 3 ,44 25 5,4 ~~A T ! R  C A ( . M

9337? 01430 0 20 21 o , 2 344 9 4 5 , 43 ~ .~~ N !)  1.2 PIPM

0157? 08 4 8  ‘4 21 1 .7 24 ’ 4 , 01 FA I R
01 37? 04332 10 11 0.8 20 S,1 C A LM

9 3 3 7 ?  0 4 3 3 0  19 21 o ,2 143 45,1 F. .‘!‘~D 
1.2M41W

9 131? (4002 44 22 11 .3 1434 4 8 , 3  P A 4 4 T L Y  C L O I ’ DV
0 13 7 ?  11001 11 22 0, 0 1 3 4 4  43 , 3 C A L M

~147~ 
0900 20 22 0 , 0 13 0 5, 45 ~ 1N0 1.. 2~’P ’ ~

0 3 3 1 ?  10 0 2  (4 ?3 1,1 307 4 , 9 J 4 A R T I~Y C LO UD’
0 1 3 7 7  1 (401 1 3 73 1. 5 200 44,7 CA L M

Q 1 5 7 ?  1000 21 23 01, 5 7 0 1 0  7,0 ~(IN0 1.2MP (~
° 1 3 7 2  3 1 0 3  ‘4 ?u 1, 7 200 (4 ,0 PAR TL Y CLOU(’V

01 31? 1101 12 244 1 . 44 1943 1 , 11 C A L M
0 1177 1 3 0 0  ?2 244 01 ,5 191 b. c .‘II’D i— 2”~” '-
91172 12( 13 (4 ?~ 2, 2 ¶0 !  7.48 CLO’JDY
° 14 7 ?  12 01  12 2~ 1, 43 14445 9,45 CA LM

~ 1~~7? 3 2 0 0  22 2 4  01 ,6 1433 9,9 SE ~1s0 3 . 4 3 M ’ M

0 1 3 7 ?  1 4 0 2  2 ? 2 , 2  1043 43 , 0 R A ! ’ 4 Y  ~!~~0 15M1)M

°1 372 3 3 0 1 1  12 2’4 1, 5 200 10, 1. F R Q M ..~~31
4 1 5~~? 1300 23 2 (4 0,’, 1 944 1(4 ,9 a A V E S 3 / 2 5 ?
0 1 3 7 ?  3 4 4 0 2  44 ? u  1, 9 20 ( 1  9 ,6 ~‘ A R T LY  C L’~ J DY
03377 1 4403 12 7 44 1 , 0 100 1 1 , 1  F. ‘15(4 2.4””’

°1 37 ?  ¶ 4 ( 0 1 1  7? 2’ 0 ,2 2 ( 4 ’  1 1. 44

013?? 1503 ‘~ 11,3 210 0 , 45 P A R T L Y  CLI1 C’ ’
9 1 3 ~~2 3 5 0 1 1  12 ? ‘4 0 , 0 21 (1 ¶ 3 , 3  F. ~ j5(4

~ l3 7 ?  150C ”  22 2” 0, 0 2711 11, 43
9 1 4 7 ?  1602 (4 ? 0,45 245 ¶ 0 , !  CLflL)0’
4 4 1 3 7 ,/ 3 4 5 0 1  12 248 0 , 44 2 45 ¶ 1 , ’4 SF. MIND l 0 — I Y ’ ’ 4

~ 1~~72 1450 (’ 22 ?u  0 , 2 20 12.~ 1~’ l ’ M A V E S
9 3 3 1 2 17 0 3  (4 2 5  1.44 21 44,3 CLOI’(!Y A J T M  ‘IAN

~ I31? 11011  12 73 1, 5 243 ¶ 0 , 34 SE ~~IN0 N.)0’ .P”
9 1 5 1 2  1100  2 ! 2 3 0 , 1 20 3 1 . 1

~ I37? 14102 ‘4 22 2 , 3 72 7,1 CL~~A 44
9 131? 3~~0 11 10 2? ¶ , 43 24 8 , 4 4  SE ‘I”C’ 3 . 44 TMP4 .~
9337? 1*1101 20 22 0,43 20 10 ,3
Q IS’? 1 0 0 3  44 7? 7 ,44 25 45 ,01 C L E A ~
9 3 3 7 ?  1901  3 1  22 2.0 20 43,~ SE ,IIKO 3.71R43

91 4 17 1 0 0 0  20 72 0 , 9 2 44 9 ,1,

~ l 5 7 ?  2 ( ’ O ”  ‘4 2 3  1,~ ?44 S,~. ~I ’0  1fl”P~
0 3 3 7 ?  2 0 0 2  10 71  3 , 45 20 43 .2

~IS72 2000 18 21 0,45 30 8, 0
0 15 1?  710 44 (4 21 1, ? 30 44,44 ..j””D IO MPM

Q 15 7 ? 21 (12 10 71 1 , 2 20 4 5 , 3

~ 13 7?  2 10 0  3 4 3  21 1324 30 7,45
915 1? 2 0 4 4  ‘4 22 0 , 3 1501 44,43
0~~37 7  2103 I I  ?2 0,48 ¶43 11 45,0

9 3 3 1 ?  72 (4 0  20 22 0 ,2 700 41 ,3

BEST AVAII.ABlE COPY



Table ~~~

P0f lT 1 T v P ~ V E L ’ C !’ I IS  £~~0 5A L I5 I? !~~S A t  5 T A T 1 ’ ~ J

r~ A 1 F  T IM E  0E Pt~ ~A t EQ CuR44€’~ C’”I~~FNT 5
~~I ’ ” I ’~ 

RE” 144 *S
Fl~~~ P~~~~~ S P F E D  0 t ” 4 ~C ’ I ) ~’

444 A ~ I “C.
( F ” 1 )  ( F 1 1  ( I ” )  ( IP5 )  ( O E G 4 E E 5 )  ( P R ? )

Qi~~72 
1135 2 21 3, 45 7 j, 1 C A L M

p 13 7 ?  53? 3 0  21 1 , 2 4’ 2,~ 
P v E 4 4 C A S~

0 3 5 7 7  433 (1 20 21 0 ,43 ~~ (4 , 9

~ !5 77 44(17 2 22 1, 0 45 1,5
0 3 27 ?  9 ’ S  ¶ 1  2? 032 4 3 9  3, 44

0 3 3 7 7  44011 21 22 (“ .3 31 43 43 ,0
0 1 3 7 7  0 3 4 4  2 22 01,0 220 I . e. C A L M
0 1 3 ~~~? 032 1 1 22 0,4 72? 48,11 C L EA R I~~G
0 13 1?  9 5 0  21 7? 0, 2 2 14 4
0 1 3 7 7  11113~~ 2 11 ,0 2511 1, 7 CAL M
0 1  ~~~ 1( 1 0 2  11 23 0,0 2440 c ,2 CLF.A R t ’~C

0137? 300 0 22 0 ,0 2 4 4 0  5,43
0 j 3 7 7  3 1 1 3 5  2 24 1, ? 22 44  2 , 7 C A L M
013 77 1 (433 ¶2 744 1, 43 2 3 4 3  5 , 1  . ‘A R ? LY  C L ) L O Y

~~ 37? i o S O  23 2~ 
11,45 223 43,1

91 5 7,’ t i ~~5 2 7 44 1,~ 221  3, 43 C A L M

0 13 1?  i i o 2 12 744 1. 43 7534 43,5 P A R T L Y  C LOL ’ 13Y
9 1 3 7 7  1 1 1 0  23  ?~ 

(4 , 48 2544 7.45
0 1 3 7 7  1 ¶  35 2 244 1, 3  22 3  .~~. Q C A L ’
‘ 3 27 ?  3 1 5 2  12 ? ‘4  1, 2 7 74 1  ~~~,5 Pj,~~7~~~Y ~~~~~

0 1 5 ’ ?  11 30 23 2 4 4  0 , 14 244 1 7 ,?
0 1 1 7 ?  12 0 ”  2 244 1, 44 2 1 4 5  3.7 ~‘ A P T L Y  Ct ( ’~~0~
032w? 11 (1? 12 2’4 1 ,~4 2744 ~~~ S~. ~i’~r” ~~~~~~~
4 4 3 2 1? 3 7 0 ( 1  73 744 o ,9 2u4 ’ 7 , 45

~1 3 7 ?  123” 2 7 4 4  1 ,8 224 .4,34 CLOU DY

‘~~~3 7 ?  ¶ 2 ~ 2 12 2 44 I.e’ 2~~? 7,~, 3* •(~ r N—10’ P’-
0 1* 7 7  1 2 3 1 3  23 7 44  0,0 2 2 4 3  7 .34
9 1 7?  1 3 2 ”  2 25 1, 44 2 3 3  4 5 , 7 ‘~ A~~ N

~ 1 ‘‘2 ¶ 3 2 2  15 ?5 1,3 22~ ~ ,1 S~ ~ I ’~L” 2—44~~~-
0 ) 3 1 2  ¶ ‘ 2 C ~ 74 2 43 11,3 2 .28

~‘ ‘  ‘? ¶ 3348 2 ¶ , 5 211 7 ,11 CL I 1UDY
0 1 3 7 ?  ~S32 1 3 75 1 . 1 2 2 2  34 .’4 CA L~’

9 1 3 7 7  5 5 3 0  248 7” n ,” 2 4 8 0
Q ’  47? 14 0 5  2 2” “32 200 43 , 0 P A 4 4 ? 3~~ C L O j O ’

~ 13’2 IIa O S  12 25 1.1 2234 5 ,45 C A L M

~ 1 37’ 144 (10 2 75 0324 2 3 2  0 • 45

44137 ? ¶ U 3 5  2 744 (1 ,44 143~ 5, 7 P A ( 4 T L Y  CL 0’ C~
0 13 7 7  l~~32 12 24 1, 0 2244 8.45 C A L M

0)477 14430 23 244 0 .1 739 032
441  * 7 7 15 (15 2 75 11 ,1 ~. i’,l P A R I L Y  CL (3’’C’

0 1 5 7 2  ¶ 43(13 13 743 0 ,45 2211 43 ,3 $~ ~ 3~~r) ¶~~ 7 MPM

0 3 3 1 ?  I 4 3 0 0  24 75 “ .1 21343

~ 1~~’? ¶“3” 7 ?~ 11,3 3511 45,0 PA R T L Y  CL (”L11’’

~4 l 3 7 ?  1 4 4 3 4  1 ’ ?43 (‘.0 530 Q , l SE ‘t~~(1 7 3 ~’PM

(~~o i i L i f l u e  i

BEST AYAIL4&E COPY



Ta~ ie (Concluded)

DATE TIM E DEPTH M A S E R CURRE ” 9T CU RR EST SA L I s I ? v  RE~~aR.SOF DE PTH SP~ EO DIPEC TIO 1~
RE A D IN G

( E D T )  (Fl) (F?) (~~PS ) (0EG’~EES ) (PPT)

0 131? IS IO 24 25 0 , 1  1 (1,1
0 1 3 7 2 ¶45 (445 .2 ?5 1 , 0 20 44 ,0 CLOu t-1Y
9 4 5 7 ?  ¶ 4 5 0 3  13 (4 ,2  2 3 4 , 43 S~ “I”.,) 2•”~~~’~
91572 3600 244 ?5 0,1 44 10 ,1
0131? 1~~3~ 2 ?44 1 , 45 34 5,43 CLOUDY
0 1 5 7 ?  314 3 1 32  2 44 0,0 20 4 3 , 45 44 * 1” ..
9 13 1? ¶45 3 0 23 244 0,1 2? 0,45
91372 1107 2 744 1324 145 44,44 RA I4T LY CLOUDY
0 1 3 7 7  ¶1044 12 24 1, 44 20 8,3 CA L M
93377 ¶702 23 2~ 

(4,43 2 0
0 1 37 ?  ¶ 7 5 5  2 ~~ ‘. 2 , 2  12 5 , 2  PA R TLY CLOI’D’
° 137?  ¶ 7 3 2 12 ?~ 1 ,3 245 7 ,1 SE 43I’~””' 2.4(IIPM

0 1 3 7 ?  ¶ 7 3 0  23 2” 0 , 45 38 41,4
01 37? ¶ 4 3 3 4 4  2 77 7 , 3 1(4 43 , 7 P A R T L Y  C L O u D ’
0 3 5 7 7  3 4 3 3 2  11 7? 1, 0 2 1 4 4 , 43 S “I”!” 2 — ”
°1~~72 14130 21 22 1 ,9 ‘444 7 ,45 CHOPPY
91372 ¶ 9 0 0  2 2? 7 ,45 15 3 .2
0 1 3 7 ?  3 9 0 7  ¶ 1  2? 2 ,1 2 1 4 3 , 4 4
0 1 3 1? j O O S  2 1 7? (‘ .43 ‘4 ’~ 7 ,!
9 15 7 2 10 3 44  2 ?? 2 ,44 15 44 ,3  CL EA R
9 13 12 ~932 1! 22 1, 45 10 43 .1 S ~P~D
0137? ~030 21 ?2 ~.43 4401 45 , 1
Q 1 3 7 ?  7 ( 4 0 ( 4  2 77 2, 2 143 3,3 C L E A R
9337? 70111? 11 2? 1 ,’~ 18 44 ,1 S ~!NU 0 . 3 M PW
0 1 3 7 ?  2 01 00 23 22 0,44 .445 4 5 , ?
9 13 7 ?  7 0 4 4 9  2 22 1 ,5 23 2 32.4 C L E A R
913 1? 2 4 5 ’ 4 7  I i  ?~ 3 , 1 3 , 43 C A L M
9 1 3 77  2 01 4344 20 ?? 0 ,5 (40 43,41
9 13 12 2 1 0 4 4  1 22 1, 5 1 43 2,45 C L E A R
0 13 7 7  2 1 1 3 ?  11 ?2 1, 2 743 3, 44 C A L M

~ l 5 7 ?  2100  2 3 22 0 ,44 744 44 . 1
913 1? 2 1 3~ 2 22 1 , 2 18 2,? C L EA R
0137? 2 132 11 22 0 ,44 35 3 , 4 4  C A L ~”
01577 2 1 3 0  21 22 0 ,2 12 43 .43
0 4 4 7 7  27(444 2 2? 13 .3 74444  2 , 1  C L I A R
Q 1 3 7 ?  2 2 0 2  11 22 (“ ,11 7944 ‘s ,43 CA LM
9 1 5 7 ?  72 0 0  2 1 22 0,0 12 45,2
9 1 5 7 ?  223”  2 73 0 , 5 33 0 2 , 01 C L EA R
9131 ? 223 2 1? 25 0,3 2455 43.2 CA L M
9 13 7 ?  223 0 2? 23 0 ,0 2 4444 5. 7
~ 13 7 2  7 5 0 ( 4  2 23 0 ,0 2 7 44  2 .2  CL F~A R

~ l 3 7 2  2 30 2 12 25 1 ,0 2(444 43 ,1 C A L M
0 4 3 7 7  2 3 0 0  22 23 (1 , 9 244~

BEST AVAIlABLE COPY



Table 1

~ 1. f I Y~~ L ~~ ‘ (, S A~~ 1’~I I S ~ I ~ I L A L ~ I S .A It w
(. ‘  ~~A I ~ C~~ 4 4 4 7 ,~ l h k U , J -’ 3 0 &EC F”b ’ — ¶ O l c )

STA 47 S T A  dd 5 14  C2 STA 17 51* F7 ST ~ 
(, 51* P’ S I A  1 5 1 *  J

3 1 1 5 ’ ?  S~ ’~ 4 5 . 7 44 .3 3.3 1 .44 0. 44 0,3 0.2 4. .  3 0..
~

~ 1D 21 .0 1 4 .5 7 ,9 3 ,3  1, Ii 3 , 3  ( , r 0 , 3  0. ”
bUT 2~~.9 7 1 . t  17 ,2 1~~.2 12 .7  5 , 3 3 , ’4 0 . 4 ( 4 , 14

4 4 1 0 7 ?  S i —  27 .1 .~~, . U 15, 7 .432 3 , 4 4  2 ,3 3 , 44 2 , 4 4  I,~“10 29 .5 7 ’ .2 1 44 ,4’ 10 ,5 5 , 14 4 4 M  “.1 2.45 I,o
b L’T 29 .45 2 b , . 22 . 5 ¶ 1 . 4 4  lu ,b 7 ,3 44,1 7,1’ 1 . 1

3 2 3 4 7 2  SU ’~ 244.1 25 .34 13 .b  4 5 , 7  4 4 , 3  2,e 1, 45 .~ .t ,  0,e,
“11’ 3 0 . 1  2 & 4 5  3 5 . 3  . 7 .0  4 5 . 1  ~~, 5 “ .1 3 . 14 ~~, 44

t~ u T 3.~,1 .~~.9 15. 34 1 44 .1 3 1 ,2 13 ,o 5 , ’. 3 , 44

5121? S . ” 745 ,0 2 4 4 . 5 19 ,7 44 ,5 7.2 5 ,~ 5,3 5, -~ 5, 44
‘ 11 )  26 .11 . “ .l r 1 , 4 13 , 7 0 , 44 7 ,44 45 ,0 r. , I .~,44
~~~ 29.9 ~~~~ ,~j, 7 17 ,2  10 . 1  1 3 ,5 l u . 1  7 .2  5. ..

5 1 ’ ? ?  S~~’~ 3~~.o .37.3 145, ? 5,34. 3.7 3 ,2 ~~~ c , 4 L . .’
“ ID 3u .0 7 ’:l , (  75, 43 i . 3  7 .~~ ‘.,S ‘4 .1 5 . 1  1. ’.
‘if 30 , 1 - 4 4 , 3 2 1, 5 18 . 2  1 7 .0  145 , ” 1” .7 5 , 4 4  S .c

~,u , , ’2 S i ” 5 ” , e 2 3 4 .5  2u ,3 ‘~ .0  j , .  1 , 7 e , ti 7,7 0 , 44

‘-( U 3s .’ ~I.3 245 ,~ 10 ,2 ‘..1 2,.’ 1.1 2,3 0.1.

34 ’ ’  30 . 44 30 ,44 • b ,5 2 1 , 5 44 ,7 7,5 6 , 44 7 , . 0 ,7

~~~~~~~~ 5~~~ 37 , ’. 77 ,0 ~~~~ o ,b  45 ,0 ‘,b 2,1 3 ,45 2 .1
j~~ 32, Q 7 9 , 1 l’4 ,7 1j .O s,~ s,~ ,~,8 o,1 7.5

. , T  5 3 , 0 31. ” 2o.2 ? v . S  1~ 4 ,7 1” .d 1 3 .7 ? ,/ “ .

7 U, 144 Sn .’ 31 , 0 ?~~,C 1” .” ¶, 7 0,9 1 ,— U ,~ 0,2 I~.1

~~1L” 3 1 . 1  3 , 5  2 3 . ’ 5 , 4 4  ~~,7 2 ,3 0 ,44 44 ,7 (‘ ,l
st ’’ 31. .’ 3 . 7 2 ’ . i ~~,7 532. ‘4 , 5 1324 (1 , , ’ (1 . 3

7 1. . 7d  S . ” 28.’ 2).L 9,0 .1 1 .1 (,7 i.3 4 ,3 11 .2
p1’) 3 0 . 4 2 4 5 , 44 44 ,1 o .2 2 , 1  0 .44 0 , 3  0 ,~ 0,7

~.1 1 ,#~ 
).‘,5 0 .1 9 ,7 7 ,4 1. s 0 , 5  .‘ ,3 o, 3

7 2 7 1 2  S 3’ .” 25,3 b . 44 
~.3 ‘4 ,3 “ .44 1. ” 3.2 1.

‘11? 30. .’ 2 1 , 44 1 7 , ” ‘~~. . 7 ,u 5 , ( 45 ,7 5 , 4 3 , ..

5 J T 3~~.’5 7s ,u 17 , 5 15. 34 1” .S 1 1 ,7 ‘s,S 3.44 2, 7

‘49 7
k’ ,T  3 ) , ’. 3 f l ,9 25 , 0 15. 7 12, 9 ‘ .7 13 .3  p .5

~ 144’7 ¶ 1 ”.- 3 1 ,~ 79 .” 19 .’~ ~~.4J 5 , .,O 2 , 2 5 , 0  7,~.
“Li) 31.s 31 . 4 27 .2 114 .1 11 ..S o ,1 9 ,3 / , 4 ~~~ 44

h u T  32 , 0  3 3, 1 77 ,.’ 15 ,5 15.? 1 1 .0 11. 9 s.( I’ .l

“245~~7 5 -  .4 1 , 43 7 0 .45 75 .5 1 4 . 4 5  12 ,3 144 .44 5 ,o Q .2
— “ID 32.0 3 3.2 27. 141 ,~ lb.I  11 ,5 14 . 5 44 ,7 44 .1

‘ 1  3 2 . 14 3 1 . ’ 27 ,r 19 ,5 17 .~ 15 ,0 144 ,1 44 , 1 41 ,7

‘ 4 : 4 7 7  S ”  32 , 2  20 ,7 2 3 . ’ 1 3, / 1 2.3  10 .5 7 , 0 IC ’ ,? 41 ,7
.‘ll.) 3 2 . 5  3 1 . 7 2~~.44 1 7 ,44  14 ’ .” 1.’ .0 145 .44 1 1 . 9 9 ,7
4i~~I 32 .~ . 5 1 . 5  2S .~’ 145 ,3 4 45 ,5 l 7 ,u 17 ,0 12 .0 10 ,3

( Cort i  , ‘~e i )

861 AVAIUB~E COPY



Table .5 (Concluded ’)

9 t ~~12 SuW 30.1 27 .’. 19 .7 11 .1 44 .9 44 , 44 4 5 • 14 43 ,5 45 ,1
“It) SL’.l 29.5 ?1. Q 1” ,.4 1 u .3 11 , 45 144 .44 1 14.5 34 .4’
HUT 50..4 70,5 73 .1 17 ,1 16. 4’ 15 ,7 144 .5 11. ’. 9 , 44

92277 50k 3fl , u 3I’ .U ?u ,34 15 ,3 13. 45 13 .0 10 .45 13 ,1’ 10. 5
~ J 30 , 5 30 ,u 25.34 20 ,3 1b,~ 15 ,9 ¶44 .2 15, 7 1 1 , 1’.
rIOl 30. ’ 30 .5 2o32 4 21 ,44 2u ,  I 144 .5 15.1 1 5 . 1 11. 7

~~~~~~~ ~~, k S u , 2  20 • 3  ?u .b 145 . 0 ¶ 0 , 7 9 .1 7.4’ 9.1 45.”
- ( 0  30 , 2 30 ,3 2p ,7 14 4 ,5 114 .7 12 .o 144 .2 1 .1 41 ,7
4 5 : 1  50 .2 30, 43 27 .? 10 .2 145 . 7 14’.5 144 ,2 10 .1 8,3

1(4~~~72 50k 31 .45 79,8 22.45 144 .0 11 . 0 11 . 0 “ .5 1 1. 0 45 .1
M 3 ( 1  31.7 30.b 25.3 18.5 144.5 144 .7 1b~~t. 12.3 4 , e

~~‘1 .52. ’. 3 45 , 7 7~~ , 14 19 ,2 1 4 5 .7 1~
4 .3 134 ., 4 2 , 41 9,9

101b72 S,ik 31 . !  ? R , ’s 1” .9 12. 4’ 9.44 9,7 45 , o 44 ,3 $ ,u
‘- ID 3 1.1  79,44 2 2 . 7  2o . ’ I.s .O 17.5 145 .  44 .0  9 ,44
bUT 5 1. 2 20,4. 22,7 77, 7 2 1 , 9 2 1.0 19 .5 1~~.Y 1 4 . 7

1024472 5444 30.44 245 , 2 71. 7 15, 0 12 .7 12 ,1 34.41 3 1 .5 34.2
“1 0 51.7 30 .3 2~~.0 1~~.41 1’4.7 13 .34 13 . 45 1 1 , 7 1(4.2

t’JT 31 .45 30 .3 244 , 1 19 .2 18.2 3 p , 4’ 145, 44 1 1 , 41 1 0.4

1 103472 SUW 30 . 9 ‘.r > 22 ,1 l o .34 12, 0 13 ,1 1 0.44 l .,1 ‘3.~
‘ID 31.7 “0 22.1 18.1 15 .1 1.4.45 15 ,0 144 , 3 11,s
441)1 5 1 .5  ND 2 3 . 2  27 .5 21. 45 21.0 20.0 14 .1 11,”

1 1 1 4 4 7 ?  S J ’~ 33. 7 26 ,5 22. 7 10 ,3 44 , 44 9 , i4 4 5 , 4. 7 , 9 5, 41

~‘1D 33,7 3? .7 25,3 144 ,7 1 1, 9 10 ,7 17,8 44,0 34,3
5 I i T  3 3 , 7 52 , 0 25 ,7 18 ,9 18.9 15 ,& 1 5.144 9 ,1 p,~~

¶ 1 2 2 7 2  5 1 ( 4 4  32 . 44 31 . 7 31 ,1 ¶ 3 4 , 2 10 ,5 10 ,7 145 ,14 9 .~~l 5 . 1
4110 33. 1 32 .1  3 1 . 3  2(4 ,9 145.” 14 .0 44 .7 15 .44 34.0
4 ’UT 33.5 32 .4’ 31 ,3 27.2 10 .5 15,5 144 .7 10 . ” 4 4 , 44

1?0~ 72 54)4* 33.4 .  30. 7 19 ,9 44 .6  3. 45 5324 2 . 44 5 . 0 1 . 5

~~14) 33, 9 33 ,1 243,45 1 1 , 0 7.1 b .7 7.5 44 .0 1. ”
4501 314 ,4’ 53,’. 244,0 14 .5 1u,44 9,7 41,7 “ .1 7, .’

121 . ’? ? SiJ~ 32 . 7 72 .3 1”I .Q 44, 1 2 .2  2 ,44 0. 9 1.5 0 ,”
‘-10 3 3 . 1  30. 7 C’!.? 13 ,2 4 4 . 3  5 , 44 0.44 ‘.32 1..’
~~~ ‘33.1 51, 1 21 ,9 22 , 5 IS,0 14’.4’ 10. ’4 44 . 2 7. 1’

122277 SuM 30.9 27 ,44 1 7 ,3 ‘4 .1 2,9 2 ,44 0.9 2.44 4,7
M ID 31. ’ 31 , 5 27 ,4’ 1 1 . 44 1,5 ‘.0 2 , 1 2 ,2 .7
45 01 3 2 . 3  31 ,~ 2 7 .5 12 ,~ l u . ’4 44 , $ 6, 9 2 .2  ( .7

1 2 3 0 7 2 SUW 7 .3 5. ” 3 . 1  0 .2 0.1 (‘ .1 41 .1 0.1 4 .1
‘~l0 31.5 1 9.3 44.1 2 .3  4 4 . 5  0.1 0,1 0,1 44 .1
, t i l  3 2 . 0  214 ,1  21 , 0 144 ,0 15, 7 1,0 0 , 1  44 32 0 .3

BEST ‘ AVAIL4B[E COPY
p..

, 4

_—.-. 1
_
~

_ — - - . — -— .- - . ‘ - .-  — ——___________ 
—



Q~~~~0 J 744’4 4 ( O

4 ’ 4 . 4 +  1 + 1 1 1 + 1 1
+

0

4 4 ,  4 ,

. 1

~~~~~~ ‘ l ( ’ 4  ,.‘4 p— r”4 ’.~~~C ’ 1”’ - 0 Q 5 ,-,t

‘1, ‘ , , l I I u I  4 4 1 1 1 1 1

0

o IC. 45~ .0 44) IC. C’) C— 0~ ‘H 0 0 ‘ 4
0,:

‘H

H. D’ 0 .- 4 4 0- In0-~~~~0 - ’ H ’ H . 00 0 Q0 ’ H a)~~~~ tC. . i  0
C’ H 0 C ‘H ‘ 4  ) 0 .-, -1 ‘—4 11  .4 0 I’— 1’ - ~~ (“ -

‘ dI - I n ’ ! C
1. , ‘H

0 0 0 a) C In 0 ,C. 4) 0 a) Ti 0 0 0 “0 ‘C. ~~ C ~~ C 0 ~~ 0 ~~ 0 0-
i i “ -I ‘-4 ‘-4 ‘—4 ‘—1 ‘- -4 I (~J (‘44 “‘) (4 . 7  C) - ‘ “1 Its .1 ‘-1 1— Irs ‘H (‘14 C1) 1 ’) ‘H ~1O ,-‘4 (‘.4 .-4

I 3 . 4  (“4 “4 ‘H ‘H “4 ‘-‘4

III CJ (’4 a)~~~~ L’ ’~~~0 - ) I n” 1~~~~ C 4)

I 
‘.444 _ 104 104 4’— -4 (0

. 1’H ’H , - l

0 , , t ’ ’ 0 7 0 \ D’ 4 H0 0 0 I n0 N -.4 0 0’ 4’- C C1 0

I 4’l : - ‘ oj~~ o c ~j ”  4. ” 0 - ! . ”! ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ C
04 04 0

.-1

0 0 0 (0 0 44) 0 0 C) 0, 0 0 0 0 0 0 C) 0”  0 0 0 0 0 0 0 0 0 0 0 0 0 0 Cl
0 I D O ”, 0 0 0 0 0 0 0 0 0 C 0 0 0 )C’) 0 0 0 0 0 0 0 0 0 0 0 0- f (44 N- 05 ..? O~ (‘(0 1 In ‘.0 ‘I I— (44) a) ‘10 0 0 ‘~~ 04 I 0 ‘-0 ‘H a) (‘4 ,-l 4— IC. 11) In 0 (10

‘H’ .O ( ” t t ’ - - ” ,.O C .( CD~ (“4
CD .“i ”J ”~ “I .0 ~, C - ‘ I 4— 0 .4 -1 I (ID (4) ‘ 1  I (“ , “. , l  If) C,! -4 —4 (4o .-‘4 45J (’.J .1’, ‘ . 4  , ! ‘ ‘ H ” J ”C In

‘-4

‘-I —4
44 44

0
~~ 0) 17. ~~ ‘H (‘.4 13) - -, I” .0 1— 10 0\ 0 —4 (54 (fl ~~ It~ ‘.0 1 .4 10 0) 0 -1 (‘1 CV) .0 IC. ‘.0 4’— 10 .-) 0

‘*) . 4  —‘ —4 —4 -‘4 ‘~~ ‘ I I . C ‘—4 ‘-4 (44 “4 “4 (‘54 (‘sJ (54 (‘4 (‘~ ~ (‘.1 (‘44 m 13) s-n “s In (“C In In CV) 4 4—.
00 .  Os

- 4  0 (“C 45

0~~~
.‘C) 49



,4\ 12

<
-
~ ~~LJ
\ .:‘~/ .

~
. ‘

.

‘~~~ 
,‘-‘~‘0 ~~~~~~~ 

4-

~~

I
) 1~A/‘
~~“7 ,~.- /

3

~~~~~~~~~~~~\ : \
\
\
~~~~~~~~~~~ / 

/~~~~
/ ~~ 

‘
Y- ~ - “ / / :

I - ’,
~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ / ~ 
-“V..,

) ... 
~ ,2~’~:’-

:~ ~~~~~~~~~~ 

~~,~~~~~ ‘N\\ 
0

~ h - ‘- -- 
~~~~~~~ “

~~ 

cJ
V. I

‘
i ’

,- 

~~~~ 
‘
~~~~~~~

‘
.
~~ ‘ ‘ ; _ . . -~~~~~~~~~~~ , .~

_ _ _ _  

I_i 
•• ‘

\
_ 

.-~~~~~~~~~ 

5 = . . 5 5  F 

_j
PLATE



YA~dKl[s DOCK

:0~~~~~~~~~i1i,i1i,i~~~~i0
SKINNERS DOCK

jJ ~~~~~~—-- —~,L_L_ -~
- _ _ _

~

0 ~~~~~~~ ~~~~
4 — 

SPIMPIT RIVER — — —

—~~~~~~~~~~~~ — — —

I ZN! IN NO4.115 W N~~~ 3 TI~~l3I 1 OF 1411 13411 111101111.

.~~~~ 3.15 FT  
0(~~~Ot lOS11 ~~~~~ PIOOCL

oCr~~ 1~~~i N t ’ T  4 T O T ~~ S11’~~’ ~~~~ 
N!~~

~~~C11~~ l IVES Wil l, 431 CES VER I I C”C.~ iU’~ OF
S&

~~
S l IVE S I W L ~~l 431 Cr3
Y1 SIEV I - ,.0S~ 44115 tEl T IDRI HE IGHTS

P*OT0 ’VP( — S I~~ S
— — — YAWK I ES DOCK

SKINNERS DOCK
SAMP IT RIVER

I — — ______ -___________ 
‘—-— — —

PLATE 2 

---- - -



OLD HWY 17 B R IDGE 

//

SANDY I SLAND

ITh L4ThTh ,
I
STh
1

IO
I

I~~~~JO
HA ST Y POINT

I

11~~~~~~ 

7 S  O~~~~~~l l 2  0
71111 II  ‘~llJSS 110E1 IIO~~~~S 15*154? OF T$11 73111 4115101511.

1157 COl1$ITI0IS$
T4$0( ~~~~ 5? Y~~~I1$ 00(1 3.15 FT 0(OP0( 0111 I~~~ lOS NOOSI,

0(111 ~~~iNI7 7 410111. 3*154 11.1 FF1
~~~~~~~~ 11111 IWLOI. o~~~ CF$ V E R 1 F 1 C~ T I O N  OF
~~~~~ SI ltS ~~~~~ 431 tEl
Pft 0(5 Ø4~I~ I II11 CFI TIORL HEIG HTS

P11TOTVPS —  31011011
— — — OLD HWY 17 BRIDGE

SANDY ISLAN D
HA STY POINT

PLATE 3



W ACCA W AC H E

TOPSAV~ LANDING

t i  
_ _ _

BU CKSPO RT

o — 4~--—— — —----j-—— —— — ---—  — — — -
-I  _ _ _  — -—

~~~~~~~~~~~~ —“ -
~~~

0 1 P i 4 0 S 7 S S II  I I  4 1 0
14411 IN 41$~$5 WTES 11011 5 1111131? OF 1411 71111 115140311.

113* 
!U7 C111$ITIOUI 

3 1 1  ~~ 
0(011(10111 I~~ S0I 1100(1

3*353)? 410 T 11 $11,111 34 .1  FF7 ~~
~~~~~~~~ SillS W111 411 (31 V ERIFI CR IJO N oF
~~~~~~ SivF ~ IW ION 431 CVI r ... y~( l iVER P OFIOW 1)100 tEl iu L ~~~~~ ,~

PISTS!YPt —.——--- , $7513000
— — WACCA WACHE

TOPSA W LANDING
BUCKSPO R T

~ L~~ T E 4



7

\

I ~

, \(~ ~~~~~~~~~~~~~~~~~~~~

\IZTTT
I -- - ‘~~~~~ I ~~~~~~~~~ — - - - , --- -•

_I,, ‘ 11IN’,’~ 
— 

‘Cc?, J~ 
.., O,1..5)1]

PLATE 5

— - .‘— ‘ N...— . ” ,- -
~“ 

— . - -—-‘ — - . ‘— —- ,-—- - -  .- -



________ 
Y A WK ~ES DUCK

0 e~~~~~~~~~~~~ S ~~~~~~~~~~~ I O I  1 2  0
SKINNERS DOCK

~~
TI1ITII

~
I4I

~
IIII L’I

SA MP I T RIVER 
__________:1~11i1~r1~~~1÷~-H .L~~ 

~~~~~~~~~~~~~~~~~~ ~~~ 

-

T I N S  IN ‘04*3 SF711 4I0~~~~3 7500511 0? 7115 IITN 11151(1100.

I I ~~~ 10110! 51 V11111(S OOC~ 2 U F T  
O( 000( T~~11 ‘11*305 NOOS I

0(5 115 SOL l u l l ?  C 10111, SA& T I C  II ~ 
ION - IWL ON

.~~~C 11I00 lIVE S IWLON 354 (15 V E R I F I C A T I O N  OF
FE! 0(1 SI VII IIVION 4523 cF5
I&01 51111 111)00 I~~~ CVI T I  DAL HE I G~lT

3 T NT 1005

YAWKI ES DOCK
SKI NNERS DOCK
SAMPIT RIVER 

PLATE 6



OLD HWY 11 BRIDGE

:iII hiiiI:I1{ii i
P - - -— —- -

;~~~~~~~~~~~~ 

-

o

- I  -~~~~~~~~~~~~~~~~~~~~~~~ - —— — — - — — — .

O I 3 ~ 4 S 7 I 1 40 I I  3 0

— — — — SANDY ISLAND — — — — 

— 

-

o I 3 $ 4 5 S 7 S I 40 I I  4 7 0

I 
__ _ _HAS~)’POjflT

_ __ 
— — -

I — —

2 — — — “5“

V.

I 

~~~~~~ 

- -.

‘ 5 5
TIN! IN 11014*5 IVT(* NOON S TIONSIT OF EN! 73T1, SF1101011.

1($? C~~~~IIiSSIS
113* II 711111(1 00(5 7-15 V T 0(051(1000
OCt00 3*11177 70111. 501.- TS P S I S  PFT I. -

~~CC~~~N 111(1 IOFL ON 54 CF S V(RIFICRT~ ON OF
Pft 0(t 511(1 IWLON 4123 (ES

LOCU 54 1(5 IWLON *53 ~F5 T IupiL H H

NOO TOt YPI 31511113

— — — OLD HWY 17 BRIDGE
SANDY ISLAND
HASTY POINT

PLATE 1

— _
~~~~~

___•_ 1___ __ __  
~~~~~~~~~~ 

- - - ‘—-‘ -—. —- -- ..---



WACCA WAC H E

~~~~~~~~~~~~~~~~~~~

-
~~ ~~~~~BU CKSPO R T 

) T  

“ CV”'.. 
~~

JONES CREEK

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TINE IN ‘OJIS E(I 0005 3 (000111 0? 1$~~ 75114 SF510100.
1(31 (01101? 101.5

74001, U~~~~ 01 ‘01111(5 00(5 2-15 F T 010SV11~~~ 000501 500(1
0(100 3* IN IT’  41 0701 . 501. 15 31 .1 Ff1 L01I-IOFLSN

II 1(5 IW LON III C~~ VERI F ICA T  ION OF
PE E 0(1 111(1 1W1011 457 1 C13 -
01.NES lIVE S IW ION 53 CVI TIDAL HEIIIHTS

L1O( NS 5151 IONS

WACCA WACHE
BUC K SPORT

JONES CREE K

PLATE 8



7

C C ~~~ C C __

~

_

~
:::

.I:I.o51~!

-

“:x::::
/ I

’

V

i I: 

_
— 1j ’)’)PdV~ 

‘ ‘C crI LJ ’ NO.SVAJ13

PLATE 9 

.- . —-



SURF ACE

~
‘

O~~~~~~ ThTh 4 5 T h 1S I I O~~~~~~~~~~I, 0
HID-DEPT H

~:

801 TOH

‘Q~~~~~~~~~~~~ , 4 5 T h 7 5 l IO I I $~~ O
T IN!  IN Hll.JSS 011(1 1100 115  1*1114511 OF lIt ‘lITN 0(110155 .

E7ST COI10ITIONS
110* 1011$! SI 101111(3 00(5 3.51 F ?  0(010(1000 1155501
OCt11 1*11171 I TOTSI. 3*13! ~~~( 

SF00 101105
00CC~~~~~ $ IVtI 101111 43! CVI vER iF ICA TION OF
*NS~ l IV E N 11105 47.5 tEl
PEE 0!! OIVEI 1011011 11555 CVI V L  V

OBSER VA T IONS
10500 7

F!OTOT1P( — NI
NOOSI

PLATE 10

-- — , - 1r ’  -.- -  —-—— ___________



S — j~~RF~~~~~_ — — — —
4 —  — —i- — - ~~~~-~~ ~~~~~— —

0 3  ? 3  4 1 S 7  S I i O i i I Z O
P110-DEPTH

BOTTOM 

~~ 
— — —

$ — — — — ~~- —~~~-- .s. — —

0 * 7 .  3 4  5Th 7 0  S 40 II I t O
TIN! IN 1101*3 011(5 NOON’S 1111341 OF fIt 71711 N!1I0I11.

1(51 C000ITIONS
33* I~~~( 0? y0130($ 3*5 $ 1 1  FT 11110(10111 100501 1100(1

0(111 1*10177 1707* 1*151 I I I  Ff7 00 I
00tC~~~~ 5IVCI I01LON 450 CF5 V E RI F IC RTI O N OF
SLOCS SiltS 01411 47.0 CFI
PU NC 11111 01411 nose cr3 V EL CI V

OBSERV AT IONS
4(5(00

FI07.?*’VE —
115014

____________________________________________________ — 
PLATE 11

- .“ -~ — ~~~~~~ ‘. ‘ ‘.~~~~~ ‘ ‘ ‘  - -



I .

4 --- . 1 .. .- 1- -, - ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~ 
, __  - ‘— -

S •—~~~-‘ ‘ ~ - ‘ ‘ ,1~,f - - 
~- - -.. f ’ —— ’ -- -‘ -

7 — — — — s —  ~ ‘ 
• 

‘,“ l ~ ~~
-‘ ‘

~~ 
— t — — — -  ‘ —I

I —--—--1- - - -
~ 

-- 
~
- -  - ~L/ 

, 
~~ 4

0 ~~~~~~~~~~~~~~~~~~~~~~ —-,  b-’- ~~-—- -~~ - -- t -
~
—

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L
~~
:
~~~~~~~~~~~~~~~~

l

~~~~~~

P~IO-DEPTh

g
.7 —-~--~~- - — -~~~ — — —4— — -

~ 
‘
~ 

. — f-— —— ——— -—-— — *-- + — - - — - ~

SOT T OH

1 1 14 Is 1101,111 SFT(l  NOON’S 7 1014517 0? INC 71111 N!510111 .

11001. ESNO( 
T(5? C05101110N5 

F?  0(000( 10151 .11*501 1100(1

O(5~~~ S * I N ) ? !  IIOT~~ 5*75’ SI -I. p57 OIl I I

00(C51~~~ lIVE S IWION 45$ (VS V E R I F I C A T I O N  OF
01W’ ! lIVE R 1011011 421 (13
ff1 0(1 11 5(1 0110” 11055 V LL

O~S E RvA T IONS
1(0(00 STOTI01IP 15101 751 ——

500(1

PLATE 12



:~~~~~~~~T~~~~~~~~~~~~iiii~~  

-
O I 2 S 4 5 S ‘7 I S 40 II * 7 . 0

4 -

•
1 7~~~~~~~~~~l~~~~

_ _ _

— — ~~~~~~~~
- — -V I 

-4 -

-5 -
O I 7. 3 4 5 S 7 S I ID II * 7 . 0

5 

O I~~~ ~~~~~T I NE IN N0I*$ 011(5 NOON’S 11511511 OF fIt 71114 SF110100.
71$? C0I ITIONS

145* 501101 01 V~~~ I(I 3*5 3.15 F T 01010( 70111 1100101 110011
01(00 1*.INIT7 1 101* 3*131 31.1 *57

~~~C0000 SIV(I IWLON 431 tEl V E R I F I C A T I O N  OF
*1(5 51115 01111 4~~ (ES
P1! 0(1 111(5 *01105 l OSS CVI VELOC I V

OBSERV A T IONS
1(0100 TNT

.SOTOIVPE — SI
NO0(L

PLATE 13

- - ~~-~~~~~—.--- , -~~~ - - - - -- _ _ _



SURII,.~&~E

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1tLQ: Q~f~T ii

~~~~~~~~~~~~~~~  
-5 — -

0 I 7 3 4 5 S 7 S I 10 I I  1 7 . 0

~~~~~
_ _ _, __  ~~QTJQ~1

T I 0( C S 11054*5 OFTEI MOON S 11*0511 05 fIt TV’, 0(1101*0 .

I 10* 101101 
0 

00(5 S-SI VT 010501’ 0101 1111101 1100(1
OCt00 3*151?’ 1 101* $*& IS, T I - S  fF7 0(55 1011011
NSCC0011NIVEI 101(05 430 (VS V E R I F I C A T i O N  OF
*0(5 51515 01105 421 (55

— Ff1 011 115(1 101111 IISOS cci VELOCITY
O B S E R V A T I O N S

1(0( 00
PIST Ol VFE — 

70

1100(1

PLATE 14

- -~~~ ‘-~--- - - - ----



:r~~~~ 
~~~~FR~ F

E~~~ii~~~~~~~~~~~~~~ Eii:

O I ? 5 4 S S 7 S I ) ~~~~~ II I !0
fl~-S — — — —  -

4 -

S - §

0 l 2 3 4 5 S ’ 7 S 5 I O lt l~~ O

5 
4 -

~~~~ 
4 1 0

T I N !  I N 1101,4*3 01T LS P1011’S 110NS11 OF 111$ ‘75TH SF110 100.

1131 C0510I7I~~~?I01L 0 1  0! 1015111$ XC! ~~ VI  0(010( 70151 *115001 500(1

01(00 1*11117 I 10701. S*?3) SI-S Ff7 0(00 1011011

NSCC~~~~ 11111 101105 415 CE1 V E R I F I C A T I O N  OF
*011 SIllS 101100 475 C?!
PIt 511 SIllS 101111 ISIS (ES V Et . C V

OBSERV A T IONS
115100 1ST

P50101 FF1 —
500(1

PLATE 15



SURF A CE
— -— — T ‘~~TTIJJ r~ i’  ~r’ i~iiii n

0 t 3 4 1 0 1 ~~~~~~~~~~~~~9 I O lI~~~~~~~~ O

HID-DEPTH

lf~1~Jii~I~tB
0 I 2 3 4 5 5 7 5 5 IC II 1 7 0

_ _~~~~~~T~~~~~~~~~~~

-S
0 I ? 5 4 S ~ ‘7 S ~ 10 I I  I t O

T IlE II I~~~~ 1 011(5 11011 $ ISONSIT OF lIt 75714 1(110111.

113* 
Ti 

0 1 1455505 100(1

OCt 05 S 5 , T N I ? P  1015, 5-5,11? 5 1 . 5  FPC 
1(00 101100

NS(C~~~~~ l IVE S 101100 435 CYI VER I FICATION OF
*1(5 II 515 1011011 421 (Fl
P 11 01! 5151 5 011054 11115 (ES VELOC I T Y

OBSERVA T IONS
Ill, : ~~~~~ 

S T N ? I05I- C I

PLATE 16



I
4 — -

3 ._ .  , ‘ !z §
7 . —  7~~~~

_ ___ 
.—.__ - — _ _

T E E~~~~~~~~~~~~~~~~~~~:
: i ~~~~~~~~iii ~~~:
-4 -~~ -~~~~~~~~~~~~~~~~~~ -
.5 — 

II I t O

4 - _ ,
~~~~~z

7— — ——  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~
— - —  — -

0 — -
-I

~~~~~~~~
—

~~~~~~~~~~~~ 

-S — -

0 I 2 S 4 1 S ‘7 5 5 ID II I t o
11SF iN 40IR3 017(0 5Ø~~~’ 5  70005)7 0? lIt 75114 0(510100,

7(57 (0140! I OIIS 1
710* 00100 07 v~~~I(3 00(1 ~~~~ VI  0(0101 0154

XC00 05L INITT 1 701* 1*131 51-S PSI 1

~~~~~~~ 11511 01100 435 (Fl VERIFICATION OF
*015 II 1(5 101111 425 (ES
PU 0(1 lIVES 01111 11115 (Fl

OBSERVATIONS
110(110 07550107751 — ~

MXCI.

p~,Aq ~;



A0 A052 340 ARMY ENGINEER WAT ERWAY S E*PERIM!PIT STATtOti VICKSBURG MISS Ffl euGEORGETOwN HARBOR. SOUTH CAROI.ZNA. REPORT 1. HYDRAULIC. SALIrIIy~~rTccu )FES 78 N a TRAWL.E
UNCLASSIFIED WES1t H 716

_ _

~~~~~~~ l~_ flOE! ~i

0000000 0
END

DATE
FPLMO

5 —78
Dec

a



4 — — -

~iH~HHH!L
-4 - -
-S —

0 t 7 3 4 1 S 7 S I *0 II *50

— — — — -

~ ~ T z T ~~~~~~~~~:
_J 

~~~~~~ — — —
~~~~~~~~~~~~ -—- \ $ 

-

0 ? 3 4 S S ~~~~~~~~~~~S S I O  II 110 

-

4 -

S .

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~

?I~~ is ~~i*3 ~~vu psoes s r.~~~ ii ~~ 
,,

~ ~vw ~~.ioies.
TEST COI lTI~~ISTt~~~_ lullS ST rmuies ~~~~ 

SCOSOETSul Mules MODEL
DESSU su,rntn ITeffi SILYSI SI-I PP?
~~~~~~~~ SITES IWLOII 415 V E R ! F~~CPT1ON OF
~~~~~ 11511 IWLON ‘~~ c,S
PIE DEE l I VE S I~~~L~~ tiles C71

OBSERVRT !ONS
L(S1~~P50*5* TN —

MODEL

PLATE 18 



I — — — — — ~~ RF~~
c _ 

— — — — -

4 — -
3 — -  § 

-

:~~~~~~~~~~~~~~~~~~~: 
-

-4
-5

o I t 3 4 I 7 S I to ii to

$ — - - - - - - - - -
4 — -

I — — —  — —.  § 
— -

— i — — — — — .
~~~~~ — — _

~~~~ ~~~~~~ — -

:. - — — — ~~~~~~~~~~~~— — — - — ~~~~~~~
- - •

$ — — _~~ T J.Q.M -

4 -

I . §
* — — — — _ == ~~~ —

—  - ~~~~~~~~~~~~~~ -  — — ~
z .

-I = = —‘-i.,_
~~ - =_=.._-—

• 
- $

•, -

-4
-I

o i t 3 I I S 7 S I *0 II * 2 0
TOW IN 0*15 ~~Tf1 10011 5 T1101S51T 4~ TPW 71111 IWII OIIN .

1111 C000111011$
fl0~~. 0*011 II 0*01*15 D~~R i.~~ ci I L

~~~~~ 0* 111*?? I TITIL 501T$I 31 .1 P~ t
~~~~~~~~ lIVES lWL~~ 431 t?$ VERIFICATION OF
01.~~* SINES IWL~~ Ill CF$
NEt 001 *1011 IWLIN ~~ssi cps 

VELOC I V

OBSER VAT IONS
L10010

•uS?OTVNE —
— — —

PLATE 19

-~ —-— - -—___________________________



$ — —

4 — — —
I — - §

-I -— —- - - v 
- 2 - — —  ~~~~~

- -

-3 ~~~~- — - ~~
-
-~~~~ 

5
-4 — 
-S —

0 I 2 3 4 5 I 7 I S to ii ISO

S MJ~~-flLfTH
4

3 

~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~ ~~~~

$ ~~~T~~~~_ _  
-

I -

2 
— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

o — — — —p d 

:~~~~~~-~~~~~~~~~~~~~~~~~~i~~i $

-I -

0 I 7 3 4 $ S 7 S I tO II I S O
711W IN 0 *S  arttt 11000 3 11*133? Of 11W 75711 PItIlOIM.

Its! C01011110101
T * S~~. 5*101 11? 0*011(1 00(11 3.1$ ç~ NEISSI TINI NISSIS ‘*CIL

011*1 0* 35 * ?Y ITOT*~ S*~T 3p 9 * 4  PP7 01*1 IWLIN
NICt~~~~ SINES IWL IN 4IS (F) VER I FIC A TION OF
*0111 SINES IWLIN 421 (Fl
Pit 001 *101* 1*1011 1115$ ccs VELOC IT Y

OB SERVAT IONS
1(0110

PSOTOTYPE — STAT 1*1

PLATE 20 

-..---- ------ . -V --- - 
_________



$
4 — -
3 — — -

S — -
I — —— - — -

~~~~~~~
-

~~~~~~~~~~~~~~~~~~
-

~~~~~~~~~~~~~- - - -
-I - — — - — — - — -- — -

-I —
-
~ Ni

-4 —  — -
-5 — —

O I 2 3 4 5 $ 7 U S 30 II ISO

- - - - ~~~~~ a-Q~fT~~~ - - -

5 — -- -— - -
4 -

3 - 

*2 — — — — — —  —~ - -—— -=-
~ ~~

— — —-

I — — — — — — —~ 
-- -

-t — —— —— — — — -— — —— —-  
$ 

-

.4 — — — — — — -

-S — — o I 2 3 I I $ 7 I I tO II I SO
7101 II 0*3 *1(5 110011 9 15*1317 0? 11* 7ITN 1115101111.

III? C0101IT IOU)
11111. 1*101 0? vmult3 ~~~* ~~~~ 

01
0* ~~~INITT * 15,01 10113) I t S  Ff7
~~~~~~~~ SINES 1*1.00 415 C~S VERIFIC A TION OF
*01* *30(5 IWL IN 421 IFS
Pit NI lIVES 1*1011 11011 (Fl VELOC V

OBSERVAT I ONS
110110

100707 VP! —
NUN~.

PLATE 21



SUI ~F PCi

S —  — —  ——--  — —

S — 
=.—~~~~~— - — - -— -  ~~

I  — — — - -
, 

--

0

-2 — — —  - -— —  —

~~~~~~~~~~~~ $

O 1 2 3 4 5 S 7 0 1 1 0  II 22 0

Mj~ - O~ P I H

~~~~~~ ~ 
iiiii ~i~i T iiIi

t~
ii i1 1i .1 S 
-~~i--- -

O 1 2 1 $ S ‘ S I ID II ISO

5 8OTIQ~~~~~~~~~~_ _ _.

I — - §

-I
O t 3 7 4 5 $ 7 U 0 *0 II ISO

7101 *11 ~~U1S SF111 MOON’S 1*0115*7 0? 1st 75111 011107011.
III’ celmiltOUs

111*. l~~~( *1 ‘0*11(1 XCI 3 5 $  f7  0(010t T 00N 110110* 1100(1.
0(1*1 1*111111 •?I~*. 301731 III Ff7 11(011 11111.00

~~~Cl~~~ SlotS 1*1.00 431 IFS VERI F ICA T ION OF
01.011 5*015 I LON 4tI IfS
‘(C NI lIVEN 7*1.00 1111$ (VS VEL V

OBSERVATIONS
LIS(10

POlIO, VP! — 14100(1

PLATE 22 
-



________ ..~ LRFACF

I t  1 4 5 0 7  I I  20 II IS O

$ ~~~~~~~~~~~~ -
4 - -

O I t 3 4 l $ 7 S S ~~~~ IO II It O

I - - - - ~~~QT~~Q~~ -

4 — — — — —   -

S . I
P - -I

I — — — —   ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ — -

• — —  _ - _l~~~~~ — .  
- I 
-

-4
.5 -

0 I 2 3 4 $ 5 7 I I 10 II ISO
111W II 10*11 WItS 1100115 75*1521 OF 7101 71111 011111*1.

Tt$7 COISI7I*I1
tlXC 0? v~~~ IfS 501* 3.50 ~~ 

SIONI
01(00 XC II!! I 70701 50113) 12.1 Ff1 1.

~~~c011*SINEU *WL0N VERIFICATION OF
*01* SINES l*LOU Ill IFS
VII XC *701* IWLIN 2)506 (Fl

OBSER VAT IONS
1(0110

POIOTTPE
501(1. — — —

PLATE 23

—— - -- -~~~~~~----~~~--~~~~~~~~~~~~~~~ - . -



— — — — —f-- — —~~— — - S

O l 2 7 4 5 S ~~~~~~~~~~ l I i O II 220

_ _7L — -

O I 2 3 l ~~~~~~~~~~ S 7 I 5 I 0  II 1 20
1)15 II 0jIj *7(1 11001 5 1*15*321 0? T Ill ‘PITH JWIlOtOU .

~~~~ ~~~u( t~~~ Il~~ 00(I 5.5$ II 0tOI0(7~~~ I~~ S01 b OIL
0(1*1 XCIII” 10101 315 ts  u . s  ~~~ lW*1 1*100

~~~~~~~~ lINES *1.01 615 (VS V E R I F I C A T I O N  OF
*015 l INES *1.01 It) (IS
P(( 011 11015 2* 1.00 h Il l (15 VELO V

O BSE RV PT IONS
TI!PSOTOT”t — 12bOIL

PLATE 24

_ _ _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _____  _ _ _ _ _ _ _ _ _ _ _ _ _ _  

I



F AC F _______ 

.4 —c. --I — — —0 I 7 3 1 1 S ‘1 I I ID I I  I S O

$ - - - - - ~~ -~~fj~
__ - - — - -

z~
1 2 1 4  $ 5 1 1  1 1 0  I i  Ii 0

- -- _ _~~~~~~~ T~~~~~ 

I — 

1—  §
* — — 

—_ _
~~~~~~~~

.•_
-c.—- _ --— 4

TINt II 10*1 *1(1 NOON S 71*1917 0? TNt ‘PITS 01520*011.
TEST t0ISI’101N

1*1*. U~~~( 07 V~~~I(S XCI 5.01 F! ~~~~~~ 1101101 100(1
I~~00 I01IUIIV 111701 $01151 Ill ~~~ 

011 1*11.011
X C C 1*  NINES INtLON 401 CVI V E RI F ICA1ION OF
010(5 lINES *1.01 475 CVI
P(( XC SINES 2*1.01 tIlls IFS VELOC ITY

O8SER VAT I ONS
LI N U)

PSOIIT!P( —
10011

PLATE 25



5URFfi~~F

I 2 3  4 5 0  7 5  I t O  I I  i t 0

NJ.~ -Q~~ THS — — — .

~~0 I~~~~~~ 3~~~~~~ 5 5 7 3  0 *0 II U 0

TINt IN POlls WTII MOON S 1*01521 01 TI( 7015 01110101.
1137 ~0101TIell5

1* 051. U~~~t *1 V*imltS 00(1 3.55 ~1 0(010( 7 01114 *11)01 110011.
01(014 $0111111! ( 10101 $OLT$ I I I I  Ff7 01 IW .ON
NI( tS0* lIVE S 1*11.01 431 CII V ER I F I CA T I O N  OF
*011 12010 1*1.00 421 IFS
‘1( 0(1 12011 2*1101 *1116 CII V E L O C I T Y

OBSERVA TIONS
1(0110 01P*0TOtY ~~ o

PLATE ~

_ 
_ __ 

I



~~ RF ACE

JPJHPJI1!~::. HI

.1 — -

-I —

• I P 3 4 5 S ‘P I S to It ISO

• — _  _ __ MJQ-Q~~ TIl 
-

I -

3 — — —  .. §
- — -

~

—-=- -=--

~

-

~

_ — — - 
~~

— —  — —~~~~~~~~~~~
— -

.à~~S -~~~~~~ 

-1 -

-I -

S I P 3 1 5 7 5 I ID II ~t O

- -- __ ~~~~ T~~~ 
I —

I  §
a  .

~~~~~~~~
— _ —

I - — — — —~~~~~~~~~~~~~~~~~~~~ ==~~~~~~~~~~~~~~~~~~~~
—

‘
O T h 2  ,~~~ThTh 7 S  I tO II I tO

T !IW IN 1115*3 *7(1 NOON’S 71151317 01 TIll 71711 01110101.
IflY CS15III01IO

72515. SONS! IT 0*15111 XCI 3.1$ FT 0(0101 01*
01(00 I15 IU IT? 115701 $01711 32 .1 FF7
XCC~~~~ lIVES 1*101 450 CVI VERIF IC A TION OF
*011 lINER I t O U  It) IFS

01! lINES IWLON hIlls (f5 Vc. L C V
OBSERVATIONS

L(OENO STA T IOU

PLATE 27



I-

~~~~~~ F

~~~~~~~~~~ 2 
~~~~~~~~~

Q-Q~~~ T H

O I T h 3 1 T h S 7~~~~~~~~~~ O I O I I It O

~~~ T I OIlS — — — —— -

4

I — — — — -~~~ 
— -

O - -—~~~~~~~~~~~~~~~~~ 
— 

- t  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-— -‘--- --— — — —— —

-S -
O I 2 3 I I S 7 S I tO II I S O

fIN! IN PI~~U*5 W !(I NOON S 1*014517 01 TNt ‘PITS *11010W .
Tj$! COICT1IONS

11001 5*101 ST Y15WIII 00(1 3.55 1! 0(010( 7 011* I~~ lOl 1100(1.
0(101 $011141’) t TO1& 701.7$’ - 31.1 ~~~ 

0101 1*1100
1*1(151* lIVE S 1*1.014 ISO CVI v ERI F  I CA T  IOi~ OF
*015 lIVES 1*1.01 439 IfS
PlC 011 510(1 1*1011 1111$ CIS VELOCITY

OB S ERVA T IONS
1(0110

PROTOTYPI 370 7200
- I

PLAT E 28



I — — — — — ~~QRFA~f

1 —  a
— 2 —  .i ! 

_
~~~~~~~~~~~~~~~~~~~~ — —.

0— —  ._ — ~~~~~~~~~ 
_ — ,~

~10 I 2 3 4 5 i ~~~~~~~~~~I I IO lI U O  

_ .~~~
- z — _ _  

~~~— _. — —~~~ —

—

~ 

— —  — —

1 2 3 4 1 S  ‘ P U  S ID II Ii 0
WIT I ON$

I — -
I — .  I

~~0 I  2 3 * 5 5 7 1 1 1 0  II I S O
71101 IN 1101*1 *1(1 NOON S TISNSI1 OF TNt 7115 101010101.

11$! COI15I’I01l$
?IXC l~~~E ST 1150111$ 00(1 3.11 Fl OlStTOS* 11*505

01(00 XCIN IT7 110701 $01751 III Ff1
~~~~~~~~ IIVEI 1*1.00 450 CII V E R I F I C A T I O N  OF
51.0(5 SIllS 1*11.00 421 IFS
Pit 011 11011 INFLON Ills Cr5 L C

OBSER VAT IONS
110(10 TOTP1)75111! —

001(1. — — —

PLATE 29

- --~~~~ ---~~~--— 
‘
- -“---- ~~-- -.  - - -  _ _ _ _



.1,’ -.
I -

I — —  —-t--—’-
~~~~

--
~~’~

- — -
~~. 

_
~

• ‘_ i__ ____ -

3 ...._.... _ .y . -. .  
~~~~~~~~~~~~~~~~~~~~~~ 

. . ._ . .4.._ _.,__ _  -

2 —- —- L... -— .~~.. - - -- —

I — ‘~~ - - i—  -“ç~ - ‘  — - — .

0 — — ~
__

~
__

~
____

i 
-I  

~~~~~~~~~~~~~~~ 

—-— —H —— -’ -—- —- — ~~~~~~~~~~~~~~~~~~~ 

-2 — - ‘~~~~~~~~~ ‘ ‘  —. —
~~ 

-. -— I-.—— - 
I

O I ~~~~~~~~~~~3 ’ 5 6 7 l 9 I O  II 1 2 0  

HI

MID-DEPTH

~ O~~T OM

3-  —~~—~~~~~~
-

~~
---~~

-- —4- -- - — —

2 — — 
~~~~~~~~~ 

— — — -
I- -  --~~~

- 

11111 IN NO6*S 0171* NOON S 11016517 01 7(01 11714 *1101014.
lIST C01101T10113

71015. 515151 0! 7151511$ DOCk 2 - II FT 0(0*0(70*111*501 000(1
0(1* S*..INI7T 1 10T01 SM&TSI 31.5 IV! 1014—1*100
1*CC 1* 01015 2*100 III (IS V E R I F I C A T I O N  OF
III 011 lIVE S 21611016 4023 (FO -

~~0(i II 01* 1*1016 ~~ CF~ 
VELOC It V

OBSERVA T IONS
110110

P*0T01!Pf —

PLATE 30 
-

—-~~~~.-~~-~~~~~~~~ - - . ~~~ -- - - --.-- —-~~~~-~~--



S ~~ RF~~~~_ _ 
— -  

_ . _ . HI

-4 l~.,. — ( 
-

~~
0 I 7 3 I I S 7 0 I ID II ISO

• — —  
_ _ _ NJ~~-Q fTI[ — —

4 — — — — =-~~ -

S —— — ‘~~~~~~~~~= ~~~~l -

~~
‘ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
. a 2  — ~h.ç — — -

I I  * 3 4  S S 7 S I I O  II I S O
TINS IN 10*1 017(5 NOUN S 71*1511 0? 1601 7575 01110151.

7157 C~~~IlIUNOU St VU01IU XCI 7.50 ~~
~~~~~ 1011117! (7)0*. XCIII SI-S ff7
XC~~~~~~SINE1 IWLUN ISI CFI VERIFIC A TION OF
PEE NI SINES 1*1.01 45*3 CVI
*01 11011 1*1.01 III CVI

OB SER VAT IONS
((0110 707P50701)1! —

50011.

PLATE 3i

_‘
~~~~

___ ;_- ‘_ - __ _ _
,
____ ‘____ -—-— . .— —- .—-- — — —-



• — —- , , — J.~~f Lc .r __ 
— -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

5 — - — ~~~fl-Q~~~ TH 

;~~~ i~~ Fj §

-5 — — —— — — __ J _____ __ ____,&___j ___. — —

0 
~~~~~~~~~~

11101 IN 110115$ NTIS NOON S 1*01311 OF TNt 71711 01110100.

1(17 (TONOIIIONS
11015. SMUt ST V* It$ 00(1 t N  II 0(01011011* N IOI 000(1.
01100 1*11111 I TST* SO(7$l Ill IV! 1016-2*1.00
I C C 1* 1(01* 1*101 Iii CF3 VER IFICA TiON OF
PU 011 SINES INF~.00 152$ CV$
*51* SINES *100 IV Cli V E LOCITY

OBS ERVATIONS
1.15(10 IIP051)0711 —

110011.

PLATE 32

Is

_ _ _ _ _ _  - — . - . — — -— -—-.--;--.-- --_ _ _ _ _ _ _ _ _ _ _ _  —



• - — ..~~IjRF~~ç — _ — — —I — -

3 — —— - .  — - 01

H.

~

--- I
-I ~ç~~~~~~~~~: HI

-4 -

-I -

O I * 3 I I 5 7 0 5 II II I S O  

~IQ~~Q~ fTH -

I - 

- §
— __ 7  -p— -— 

~~~~~~~~~~~~~ 
— —  — -

s ~ — — — — — — — — — -
~~~~~~~~ ~~~~~~ 

s.-’ _~~~-
N! -~~~~  I-, HI

-4 -

-I -

0 I * I 0 5 5 7 I S ID II ISO

I
4 — - -

S . §
2 — — — ~~~~~~~

—
~~~~~~~~~~~~

•
~~~~ — — — — — -  -~H.

I — - ~~ ~~~~~— —— —~~~~~ — —  — —  -

O -;-
~~~~~~~~ 

-* 
~~~~~~~ I

-) - HI

-I — — ~~~~~~~~~~~~—~~~~~~~~~~~~~~~~~~~~~ — — — — — — —  -

-s
O I * 3 I I S 7 I I ID It ISO

7101 IN 10*) 01115 NOON s TS15ISIT OF TNt 7115 01*10100.
TESt CONSITIONS

TIIOL 551101 ST *0101111 XCI 7.50 FT 011*011011* 1.

NION XCIII?! 6 707*. 1*111 $ 1 4  PPT 6. - 1.
1*CC NSINEI IWI ON IS4 CVI VERIFICAT ION OF
•‘1 StE SINES *1.01 45*3 CVI
*011 lINES 1*1.01 $7 cc, Vc~L C V

OBSER VATIONS
((0(50

PSltlt!PI — S I
500(1.

PLATE 33 

_ _ _-



SURF AC F

~~~~~~~~~~~~~~~~~~~~~

-S — — —  

0 I 2 3 1 $ $  7 0  1 1 0 11 I t O

I ~~~-Q~fj~
_ - - — -.

I -

S —— — — — — - -

~ 

!
-4 — — -

-I — —O I 5 3 I S S P S I 20 II 1 3 0

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_ _  ~~QT~~~ -

a — — —  

3 — — - - -  - 

-

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~— — — - -  -  

-2 
~~~~~~~~~~

‘ •  I
.3 - HI

- I— — — —  .

-5 — _ 
— —

O I 5 3 4 5 5 7 0 1 10 II I S O
!IP01 II 1106*1*11* NOON ! T I15SSI1 0? 1(01 717)4 01*101*.

lIST COIIOIIIOI10
71001 515101 51 7010111$ XCI 3.00 ct 01050(101* MMIII 000(1
0(1M 00111117 (701*. 101.751 12.1 Ff1 L~~ *101
XCCSI1* 1201* 1*100 154 CFI VERIFICATION OF
FEE 01! lINES *101 402, CV$
~~SCl lINES 1*1.00 102 (VI VELOCITY

OBSER IONS
1(0150

15)00)111 ~ STST ION
NXCL

PLATE 34

_ _  ~~~~~~~~~~~~ . -~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~ ~~~- -_-



• — — — _ — -

I - - -Z -_ - ~~~- -__ 4_ . H.

O I S S I I S 7 S I I O  II I t O  

I —

1  

‘
d   — -

I — — — — — — — — — — -

‘ !

• - - -  - ~~~~~~ -

4 -

I  — --— z-~  - 

—

•
-I  =
-2 

~~~~~~~~ $
-S .

—4 -

-S 
0 I S I I I 5 7 S $ IS II ISO

TINS IN 1015$ *71* MIII 15011311 SF 1(01 7ITN 011101* .
71ST 1*15111011

TIXC *7 V U I  10(11 2.00 VI
OCt00 XCIII?! ( 101*. XCIII 12 .1 ff1 I.
i01C~~~~~lIVtI 1*101 III CVI V E R I F I CA T I O N  OF

011 lINES 1*1111 45*) CVI
01.0111 SINES 2*101 IN (VS

OBSERVATIONS
LISINO 7*11‘5010171! — 5$NNI6.

PLATE 35 

________________



—— 
RFA C 

-

a — -

— - 15 

__

-* ..~~ .. 
-3 -

.1 -

-I — — — — — — -
0 I 2 3 4 I $ 7 I S TO II I S O  

P~~~~~~-Q~~f H  - 

- § 
-

a I — — 7 — — — -
- 0 —— ~~~.-
— - 1  — ~~~~  

.—~~~-
HI 1

HI

-I — — -

-s — -
O I S S I I S ‘7 I I II It I SO

$ ~~QTI2~i - - — -

I — — - — - -

3 . §
* -   

.~~~~~  
-

—
~~~~~~~~0  -

- I -~~~ 
— -

~

HI

-I — — — — — — — — — — — — -

-S — — — — — — — — — — —o I 2 3 0 1 6 7 I I 10 II I S O
TINt IN 6015$ 01111 NOON S TUINSIT OF 1~( 71714 NSIIOIM .

TEST 1*115111*111
110*. 515(01 ST Y* IE$ 0015 5.1$ FT OIOSSE7150 MMIII 110011
SIlOS I*.IsITv (707*. 501152 11 .3 IPI III- INFLOW
I~~ C 1*  SINEI INFLOW 161 (Vi VERIFIC A TION OF
PEt Sti *IV S INFLOW aSh CII
~~51* SINES INFLOW $7 VELOCIT Y

OBSERVA T IONS
1101110

P0)00711! STSTI

005(1

PLATE 36



$ — _ — — — j~~RF~~~~f -

a — -

01

I — — — ~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~ —

. ——
~~~‘-

-I — -~~~~~~~~~~~~ — —  -

-h — — —  -
- I

HI

-I -

O I 3 3 4 1 S ‘7 0 S 20 II I S O

I — — — — ~~ -Q~fTH

1. — — ..~~~~~ — — — W.~~ ~~~ —— — —
— 7 ;_‘

~ 
‘
~~~~ 

— —
~~-I ~~~~~ ,— —

~ 

$
-S -

-I -

-S -
0 I 1 3 4 $ 5 7 I I II II ISO

4 —  —

S — -

S — — —— — ~~~~~~ — -

I - — — =  = — —  — -  

-

I 
- HI

-4 -

-1 — - -

0 I 2 3 4 $ $ 7 S I 20 II 2*0
TINS IS 115115$ SF711 NOON I 11*117 OF 7(01 75714 01110101.

7117 11*151111*10
720* 001101 51 7150111$ lock 1-00 FT 010*1*104 MMIII
01100 XCIII?? ( 10701 0011$I 11.6 Ff? - 1
1601(1*1*1 SIllS INFLOW 04 C~$ VERIFICATION OF

NI lINES INFLOW XCI CVI
*55 SINES INFLOW IS? CVI

OBSER VAT IONS
110150 7P55T0T!PE — CSUNIL

PLATE 31

_______ - -- -



S —— I 
— _

S —— — -

S _ - - - - -_ _ _7 ~~~~~_ 
—

I — - - —~~~ - — -

O — — — ~~~~~~~- - - -—— ~~~~~~ — —  — -

_~~~~~~~~
-
~~~~~~~~~  

-

O I S 3 4 5 5 7 U I ID II ISO

$ --

‘
0 1 2 1 4  I I  7 $ 1 1 0  II IS 0

I - ~~~~~~~~~~~~~~~~~~

~i
I 
ii~ . I I O I l IS~O

T I NS IN 140611$ SF710 NOON S ll ISIT OF 1601 7175 NIIIO*.
7(57 1*115171011

710* 0*1*1 57 7150111$ DOCk 5.1$ FT 5(CSO( T OI1* )
~~ION

0(1* 0*11117 110101 0*15) St -S FPT L -
~~~C1*~~~ lINES INFLOW III CVI VERIF ICATION OF
PEE 011 51011 INFLOW 4523 CII
1515 52111 INFLOW IS? cs VELOC I V

OBSERV ATIONS
1.10(50

PIST0T!P1 —
NO01L

PLATE 38



$ — _ — —  LRF~~ -

a — -

1 —  — —   — -

2 — .

I — - - -  ——
-I — — ~~~~~~~~~

O I S I 4 I S 7 S I I O  II 1110

$

I -— — — — ~~~~~~ -

~ 

I ._ ~~~~~~~~
2._

~~
_ _ __ _ 3 ..7~~~- ._  

!

5 
a -

S - §
2 

0 -~~~~~~~~~~—— -

-I 

-

I - HI—4 — —— —  -
.5 -

I I 2 3 4 5 0 7 0 I ID II 1*0
TINS IN 1406158 SF111 NOOW S 71011117 OF T101 7)15 01110115.

TEST (1501110111
110* 1*11 ST 7*1111 XCI 2.55 Fl 01010(1011*
NIOS 0* 11117 (107*. 0*781 $1 .1 Ff1 6. -

1*CC N SINES INFLOW II I CVI VERIFICATION OF
‘11 NE SINES INFLOW 1111 (VI
*015 SINES INFLOW $2 111 VEL V

OBSERVATIONS
6.10150

PSIlOITFE —
55011 --- I

PLATE 39

- -- -—-~~~~~~~~~~~~~~~ - -~~~ ---  --



I __-_ — -

3 
~~

— - - — -— -  §
S - — --— -—-- — -

I — —  - - — — — — -

o — —-p-’- — _  _ —
~~~~ 1- - — — -

-I - -~~~~~~~~~ 

~~ z :  I
3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ HI

-I — -
-5 —- —  — -

0 I 2 ~ ~ I I ‘7 I I IC II I T O

$ - _ _ _  ~~Q-~~~ Tft

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~H- °   — — —  I~~~ 
‘
~~~~~~ 
—  -

--1  -

~~~~~~~~I 2 3 4 S S 7 R I I 0  II It O

BOTi~~ -

TINS IN 60*3 *710 000N I 1100517 0? 1141 71714 01010155.
TEST CONDITIONS

120* 1*01 51 *0115115 XCI 5.1$ FT SIOSI1T OON ‘451001 NX(L

01151 XC jUl 11 1117*. 501.15) III PIT LOW- 1.

~~~C*1N 5INEI INFLOW III 111 V ERIF ICATION OF
P1~ Ott SlotS INFl OW 4133 CII
SLICk SINES INFLOW 102 CVI

OBSERVA TIONS
L(Ot50 7~ 715010111! —— (2500(1

PLATE 40

~

- - --- - - —~~~~~~~~ . — - - --  - -~~~~~~ _ _ _



S — - 
I2 - 4

I — — — =— - -~~ — — — — -

-I — -
p

4 

-2 
~~~~~~~~~~~~~~~~~-3 -

-4 -

-1
I I 2 3 4 $ S 7 I I 10 II IS O

$ - - - - - - -- - -.
I -

— -H... — -
— ~— —~~ . . 

.4 — — -

-s — — -O I 2 1 I I I 7 5 I 10 II 120

I -- --- - -- -
a -

1 ——  - §
— 

~
— -1*.O- 

-l

:
-I -

-5 
O I 5 3 4 I S ‘7 I I tO :1 ItO

TINS IN 110US$ NTIS 0001 1 1055821 0? 1641 71711 011101*4.
lEST C0115I110111 I110* 511(01 II T*01IEI XCI 211 VT

0(155 XCIII?! 171701 1*1St 5 1 $  PIT
0(10* SINES 101151 III CF$ VERIFICATION OF
PI! NE SINES INFLOW 4523 CVI
* 1 6 5  SINES INFLOW III CII

O8SERVAT IONS
LI01NO TIT15170711! —

500(1

PLATE 41



SURFACE1 — —— —— — —-- — —-- 

~~~~~
1— — — — .

~
— — —

I _j_ — -

O - 
~~~~~~~~~~~ 

---1—--I — 

~~~~~~~~~~~~~~~~~~~-2 — — 4 — — — 
~~~~~~-

O I 2 3 4 l S 7 S S t O  II 1 20
M ID -D EPTh

6

TO M

TINS 15 1101.155*1(1 II~~W 7  71151511 0? 71* 7115 01110101.
7187 COI10ITIOIIS -

10*. 10001 57 715011(1 OOCl 2)1 FT 0(3101.0411) 1*5*05 IIODIL

0(100 115.141117 ITOI*. 315 III Il-I Ff7 I - SF101

~~~C1510 SINES INFLOW II I C’S V E R I F I C A T I O N  OF
PH 011 111511 INFLOW 452$ CF3
~~51I 01511 INFL OW si r ’s  V E L O C IT Y

O BSERV A T IONS
1(0( 50 115010171? — 

I S ION
50011.

PLATE 42

.—.——-
~~~~~~~ -~~~~~

-— 
~~

—,--- - - - -  - 
.



I .~~~ RF~~~~
F 

-

I — - — -
I -

0 I T 3 4 $ I 7 I I I O lI~~~~~t O

S _1_ PtjQ-Q~fTH -

I —  -

-~~~ - 
I

£ 2  — — — —7,fr - ~~~~~~ 
-— — — ‘~~

-t—       - 

—  -— __ __

5

-I -

-I -
O I S 3 I S S 7 I I ID II IT O

I- -  
__

~~~9T~~~~
__ __ 

-

4
3 - §
2 16.

I — _  —~~~~~~~~ 
—

~~~~~~~~ ~~~~~~~~~~~ 
— —  —— -

-I~~~~~~~~.~~~~~- 

-2 -

-1 -

-a -

-1 -

O I I S 4 5 I 7 S I tO I I  I S O
TINS IN 1011$ *1(5 01*1 11151311 OF 1141 ‘7)15 011101*

TEST ISISITIOIIS
TI0* ~~~~~ 51 1*01111 XCI s-N FT
0(100 0*1517? 1717* 1*11) 11.1 P1?
4L(~~~~ SINES INFtOW 114 CVI VERIFICATION OP
Pt’ NI SINES INFLOW 4011 CVI
**~I 02115 INFLOW Ill CVI

OBSERVATIONS
L(O100

POS?S1VPE — FlSOu L

PLAT E 43

- - 
—‘~~~

-—:-
~~~~~

-
~~~~ 

-
~~~

-- - - --
~~~~~

--



I — — —- ~~~~~~P F E _ 

~~~~~ 

_ 1_— — -
I - —--- _.._ _._..~

_ .____ :j .
: 1111111 i1
I - -—

~~
--- -l— -

~~
--- -- --:: 

~~~~~~~~~~~~ ~

-I — — 
-I —  -

0 I S ~ ~ I S 7 S 5 10 II I T O

5 ~~~-Q~~ T~~~~~~~~ _ -.

l IE

7 S I lO ii

— — — — — JQTTQ1I — — — — -

I — —  — — — — i_ _  
~~~~~~~~~~~~~~~~~~ 1~~~~~~~~

1~ NS II 10*3 NTIS 0001 3 11151111 OF TIC 717K 01010155.

71015. 
T EST C0615 TI0115 

2.11 FT 011501 100 110101 500(1
0(151 1*20211 7 70115 3* .TSi 12 .1 PcI LOW -INFL OW
551(150* 11511 INFLOW III IFS VERIF ICAT ION OF
P E  Ott *2515 INFLOW 152$ CVI
*015 SINES INFLOW iu c’s V EL uCIT Y

OB SERV A T IONS
110(50 1

PSI1)0YPC F?110011

PLATE 44

-~ - —



I — . — — — — .~~RF~~ E — —- —- — — —

4 — -

S - §

I-- -~~~~~~~~----~~~~~~~~---- 

-S - -

HI

—I — — -

-I — —
O I I 1 4 5 S ‘7 5 S ID II ISO

$ -Q~~fTH

~~~~~~~~~

O I S 3 I $ S 7 I I I O II I~~~

$ - - - — - ~~~QT1Q~ -

4 -

3 - I
2 — — — — ~~~~~

- -

I — — —p ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
O — —  r16- — - 

I 
- HI

-I — - -

-1 —

O I 2 3 4 $ S 7 I I 10 II ISO
11141 II SOUlS NTIS NOON S 71*111 OF TIC 7,1)4 01110151.

TEll CSISIIISIS
710* ~~~~~ ST T*SIIII XCI S W  VT L

01(00 XCIII?? I ,IT* 0*11) III FIT LOW-I L

SI(L~~~~ SINES INFLOW ISa CII VERIFICATION OF
011 SINES INFLOW 4521 CVI

*51k SINES INFLOW IS? Cf. V ELOC I V
OBSERVAT IONS

1157101P55107)1! —
00011.

PLATE 45



— — -. I !~~.c.L —- -— — —- + ~
3 —- - — —- -— - — -i — t - - -

~~~~~
- — 4 - -t  •~~~~

2 —  -- -  — — -
~~ 

—
~~ 
-~~L-- - .. 

~~~ 
.f

~~~~
. -

I — — —  — —.-., ~~~~ - 4. . - - .4.
0 — -

~~~ 
—

- I — --~~~~~~~~~ -- -- - - .-. - 4 .

~~~~~~~~~ 
-1~ 

. , .4......._.-..4. . 
$

E~EE4~ ±~tJ_~:i. 
-

~~~~~ iTh
P1 1& -QJY~~ ________I — — -- r —. — —- — — -1 — 

i
I t 1

_ ±H~~ i---‘- — --— -
~~~~~~~~~~~~~~~~~

_ t  _

~~
_.1.1 

~
E l ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .

O — — — — — — - — _ .. 
~~~~~~~~~~ 

I I —

- ‘  — .~~~
— .. -— — .. - 4.- ~~~~~~~~~~ 

— +- .t -+-‘;--+ I- - 1 . -~~- — — - .— — --- --—- — -~ 4 -  i - -
~
-----

~
-——-

~~

0 2 3 4  I S  7 0  l I D  H U O

T~~~~~~~~~~~~~~~~~~~
3

~~~~~~~II I I E i~~~~

— —-—  — * — 

~~~ 
z~J

-S — — — —— - ——- —
-I — — — — — — - — —. — — — — — ——— — — — — — —

-S — — — — — — -

0 I 5 3 4 5 0 7 I I IC II I S O
TINS IN 10i15 5(1(5 11005 3 7155311 OF III 717)) 0151015)4.

710*. ~~ 
~~~~~~~~~ 

~~~~ 7.55 FT ~~~~~~ T OO 6451505 000(1
OCt01 10115117 ITOT 15. 101731 31.6 PIT LOW-I  LOW

I C C ~~~~I Slots INFLOW 54 C~ S V E R I F I CA T I O N  iF
011 lIVE S INFLOW 1527 CP5

*515 SlotS INFLOW 4.2 c s  V t 1  V
OBSERVAT IONS

1(0(50 T O T
‘*010111? —
000(1. — — —

PLATE 46



I — — — — — ~~ RF~~f -

a — — -

- I— - ~~~~~~~~ 

O I S I I I S’ S S I O  II I S O

I ~~~~~~~~~~~~~~ - - -

~~O I 2 1 I $ l 7 S S IO  II I S O  

~~~~~~ -

4 -

3 - 
§

2 -

I  -— — -~~~~~ 

.— . 
-~~ ~~~~~ ~~~~- — —  - 

-

3 HI

-4 -

-s
0 I S 3 4 5 5 7 S I ID II ISO

TINt IN ‘010 NTIS SOIl S 11151311 OF TIlE 7,111 01*101*.
TEST (1*111011

110*. ST 71*115 DICk 1.00 II
0(100 0*1111? (15101 1*112 11.5 PIT - L
ISCCSI0* SINES INFLOW ISa CVI V E R I F I C A T I O N  ~FPEE NI *2015 INFLOW 4521 CVI
15.511 11*1 INFLOW IS? CFI

OBSERVATIONS
110150 1STP55707)1! — p4

MINI

PLATE 47

— . --



_______ 
SURF ~~CE$ — 1 1 

—- 

~~~~~
f—  —

1 2  1 4  b S  7 5  l~~~~~~~~~~~II IT O
P110- Q~~

fI h-~

__ — I
HI 

- HI

-I — — - 

-5 — — —

0 I S 3 4 5 I 7 I I ID II I S O

~~~~

3 .f _ . ._ _ _ _ . _...._ _ 
§

I — - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “

o —~~~-~ 
— — — — — — — —

‘
OflThTh 4 T hS 7 I * I 0 it tt O

TI NS IN ‘401*5 5(110 0005 3 7 5411511 0? TIlE 7111) 01010155-
1111 cSI11ITIOIIS

11001 S1*1 ST 71*115 DOCk 2.SI (1 0(01011001
0(155 1*1511? (107* 101151 SI-S PIT I - 1

~~~C 5 5  SINES INFLOW III US V E R I F I C A T I O N  OF
P .~1 0(1 SINES INFLOW 1521 CVI
15(5  SINES 5(LOW 12 CVI

OBS E RVA TIONS
110110 TOTP1010111! IINtL

PLATE 48

_ _ _ _ _  

_  

4



SURFACES 

LI EIH
1

I1HH
~~~~~~~~~~~

Q~f 
P4

I —— — _ _ — -

— --=-.
~~~~~~~~~~~~~~~

-.-.
~~~~~

--—- —---- — -

5

5 — — — — _ — — _ _ _  -
I -

3 - 
§

S — — —— — ; - _ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

T III1 IN N01JSS SF111 NOON S 1*00111 00 1111 7511) 01110151.
1111 CISOITIOWS

71015. ~~~IS ST 7150121$ XCI 2.11 Fl 01050( 7 001
OCt00 0*1111! £ 70701 011151 31 .1 PPT I -

XCC~~~~ SINES INFLOW Ill US VERIFICATION OF
PIE NE 52.15 INFLOW ISIS (15
SLItS SINES INFLOW III Cr5 V I

OBS E RVAT IONS
110(50

F’ 0117 VII —
11011. — — —

PLATE 49



z
I T T  ‘ -r T

L~ ~J
-~ 

I-.
r 

-
4 1

0

0 ~~ O — i .. 1.1.. II.— u
- ~~~~~~~~~~ -. °W N

4
-- -i

~~~ ‘(1S~~~~~~I - Z U l
- o < ~~2- 0

H VLI  01’) £.— - ,..~ — 
00 * 00$- H 3044VW — ~ 

— 
14.

/ 0 V~~S 01’) w( ( 00 • OSS - 0 30)45W - ‘  
~~~ 2

I ’ 4 . 1 <

~ / “L. C~ ‘Ti ‘ Ii Si l  OF.)
— I ( ~~~~~ 

00 + Ot t  - i 30445)4—i

,
, I ~~~~~~~~~~~~~ 

—

,/ I xT~-.- . 
-~~~~~~~~~

I £3 73 4 3  517 01’)
( ‘1 ~~~ 

004  0 1 0 - 3  30P154—1 —

- ‘F.

/ /
T \

\ \ —i~~
‘ 1 ~~~~~~~~~ V IS OAV -j

q 00 + O C S - 5 3 0 4 4 5 ) 4—----1 ~
-
~~~~~~~

I ”) . -

~

I— i r~ ‘?5 ’~ S VII 0!.) ._..~ O

1 1 00+  £51 - I 304458 —.
~ 

~

L / /I ,  UH Hg ~I I

t-. ‘ / / ~~~~~~ IV Sit OAV
0 0 + 5 5 2 - v  70445)4— ’  z

_ JO LU ~~0 ( 0
‘4
LU D O  5

— — 2  I I I

~ 1 ~~~~~~~~~~~~~~~~~~~ I I I I I

.LN7~)W 3 d  I 5 V 3) 4 L 5 N~~ 0O 0107i 7,1OJ.

PLATE 50

_ _ _  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  z
2Iii

I—
•17 

~
U

-
— 14.

-

z U  I

0 < 0
II VII OAV LU

— OO + O0e-4~ 30)45)4-— ~ ~j IL

2 
0 0~~0 515

• — 00 + 0 5 0 - 0  30115)4— 
0 ~~

I (Li 0

_ _ 0 a-S \~ 
/ 

Ii ~Ti ‘ Ii 411 DAy
00 + 0 7 1 - i  30645)4—

0
I

(3 Z3 ’ I 3  

—

— 2I 0I 0
VI I  OAV 0

(
I

‘F..4 2
0.4

(J0 0 3 9 - 3  30445)4— —

~~~~ 0~~~— .4
.4 I

.4 VI

.4 T~~~~’ I~~ V A S OAS - -jI 00 + O (S-330N5d— 2
2

_ 0 44 j — x— ‘4
4. U\4.
.4

4. 4 !.4
4 . \~~ I ‘ 29 10 VII OAV —

4.
— 4.

•2 00 + LIt -9 30445 )4 —

I III

I’ — ° ~— I I-)

I 

‘ 
I

5 0

~ I -I 
(5 25 IV VII OA V 9.

I oo.c?e v 304455—

- ~~ 0— no 
~~~~ — —
I I —  ~~~LU1 D 0 D

.1I S ~I

‘ I : ’
~~

- 2

I I • C
0 0 0 U U 0 2
• — e ~3 V -, A4

£M3DW 3d V ,V I V L S N MO O  M0~3i 1.101

PLATE 51

- -‘ , -—  - -- -~~~~~~ . ~~~~~- - .



15 — —i— — — ~~~RF~~ F_ — — — — -

15 — —— 4—----- — — — — — — — — _ -
I - =~~~~ — — —

15 — —  _ _ _M  -OE T~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _  -

~~SO —- — — — — — ~~~~~~=
— -

~~~~~ ~~~~~~

!: iiiiiii_ iiii i
~~:: ii ii iii ii ii ii ii

15 
_ flQT~~~ -

15 — — — — — —  -- —

20 — -~~~ - — 7 -

IS— -~~~~~~ 

IS  -

I — — —. —

0 — — —  —

0 I 7 3 4 5 5 7 I I ID II I S O
7201 II 1115153 SF115 000115 15*1511 OF TIlE 71101 01010151.

1117 CISOITIOSO
110* 00001 ST 11*111 SICk 3.00 FT 0(0501 I’0S05 00011
0(100 1*10I71 1701* 1*751 31.5 PIT
(C5100 SINES INFLOW 415 CVI VERIF IC A TION OF

15019 lINES INFLOW In (Fl
Pit NI SINES INFLOW 11105 ccs I N I  V

OBSE RV A T IONS
110110 3151105PSOTOT!1! —

MODEL

PLATE 52



j&LRF AC V15 —— — — — — -

:: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 1 1 O II 12

15 — — — _~~j~-fi~~TH -

110 
- 7 ~~~~~ 

— - =-
~~ 

— 

~~~~~~~~~~
~~2$ — — — — c -

/
20 —

~~~~~~ ~~~~~~~~~ 
-

~~1I — — ~~~~~~ -~~~ — —— -

~~I0

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~I~TI~~~_

~~ —

— 

~~~~ 

-

? 0_ ~~~~~~ —~~~~~~ ~~~,i -

I I  -

ID -

1 -

O -

O I I 7 4 5 S 7 I I 10 II I S O
TINS IN 1401*3 NTIS 0505 5 1011317 OF TIC 7~ 1II 01110151.

TEST CS ITIIM
710* S~~~~ 07 71*111 XCI 3.05 FT L
SCIMI 1*1511! (707* $01111 31.1 PIT
INCINI SIllS INFLOW 415 CVI VERI FiCA TION OF
1501* RIlES INFLOW Ill CVI
PEE 0(1 SINEW INFLOW h ISS CFS

OBSER VATIONS
110110 757

0557007Ff —
MIII

PLATE 53



i~LRF ACE
15 — — — — -

__
MJ~~~-Q~~~~Th __ 

-

— — — — — —- .~~ — — —
~~n ~~~~~~~~~

— —  ——
~~2O -

~~~~~~~~
-j -

~~~~~~~~~ 

-

II ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~I0 -

— — — — — ~~~1Tj Q~ -

15 — —
71 —~~~~~~  

-

20 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

II — - — —  -

ID -

S  -

O -

O I 5 3 4 I 5 7 0 I ID hI ISO
1201 II 1401*3 NTIS 110CN $ 1151311 00 TI( 75111 01010100.

7117 CUI ITI*1S
725*. 551k 57 11501115 XC. 1.01 FT 0(050111 * I~~~505 00011
IC151 1*1517? 1 117* SILlS) SI-S PIT 11151 1

XCCUN*1 SINES INFLOW IN (Fl V ERIF IC A TI ON OF
SLItS SINES INFLOW 425 (VS
Ff1 NE 01111 INFLOW p $$$ SALIN iTY

OBSERV A T IONS
110110

P5S70T!~f 
3151 (05

MXCL

PLATE 54

. . —- —-.-- - — - ---



— — — ____

10 -

21 ‘_ _ 7’_
_ ____• _ -.

20 / ~~~~
_

~
_

~ :~:: c~
’

Is —a-. —

D I ?  1 4 5 S  ‘ 1 1 1 0 11 12 0

~j Q~-Q~~ T H
15 . — — — — -

I 2 ) 4 1 S T  o s l o  ~I I S O

15 
_ _ _ _ _Q T ~~~~_ _ _ _ _

10   ~~~~ —

21 —~~
- — — — — 

~~~~
-   —  — -

20 — — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

IS — — —- — -

IS-

7(01 IN 110US$ SP ItS MOON S 115113(7 OF TIC 71711 011101511.
1111 (1*1711511

‘20* 50001 ST 71*111 XCI 3.0$ VT 140011.

OCt00 0*11117 (751* $01111 SI -I PIT I.

00CC~~~~ SINES INFLOW 415 C~5 VERIF ICAT ION OF
SLOCI SINES INFLOW 42$ CVI
PEE XI SINES INFlOW 11111 IFS

O BS ERVA T iONS
1(0(00 157050707101 — IIMODEL

PLATE 55

— • — — . - -— . — — • • -—-,--••- - -•  _______________



SURFACE 
_____15 — —. —-•- ____ -

15  — —- — — _____ -

21 _ ;
~~~~~~

-
~~7

o — —
~~
-

~~~~
--- -

20 -7- —- —

IS ,-

~~~~-
- - - - - - -- ‘ —IO

~~~~~~~~~~ z:z — —
~~~~~~~~-— .—- -- - - —— -

I — —~ — -

0 -
o I 2 1 $ S S 7 I 5 10 II ISO

15 — — — — — 
IljQ.- Qj~~T H 

— — - — — -

— ~~~ -. __ -

~~~ i iEi i~~~fiiii ii i
~~II —
-

~~IO -

0 I i  3 4  5 1 ’  S I l O  II *7 0 

-

3 0 — —  - ~~~~~~ ~~~~~~

~~~ 
_~~~~~~~~~~~~ _ — —  _~~~~

_ /_  — —  — -

:~~~~~~~~~~~~~~~~~~~~~~~~iiii ii ii:z
J o — —   

- .

0 — — — —  -

O I 5 1 4 1 5 ~ I I IC II I S O
71411 IN I~~15S SF115 110151 1 15515(7 00 TIC TIIII 015201511-

TIlT Ca11IIIOWS 7
125* 11001 St 11*1(1 DCCI 3.01 Fl
OCt00 1*10171 1107*. 11173) III PIT
~~~~~~~~ SINES INFL OW 115 (Fl V E R I F I C A T I O N  OF
15015 SlotS INFlOW 425 CV,
Pf( DEE Silt S INFLOW 11511 CVI

OBSERVATIONS
ITST ION

PLAT E 56

— -—•— ---~~~~~-•-.-
‘
- - - —  —‘- - — • . . - 

‘
~~~- -•—-



15 —f ~~U R F~~ E _ 
— — — —

IC -— — — -

: i t ~~~~~~~IS ~~~~~ 
~~~

- — — —~~ Z — — —

IS 

~ ~ 4 I S T I  1 1 0 11 12 0

3$ — — — — P~j~~~-Q~~~~~ TH 
-

— — — -
• —— - — — -

— — — — — — — .~~~~ . — .

20 ~~~~~~~~~~~~ -.~~~~
— —  — — -v  -

15 — -~~~~~ ~~~~~~  
—_  _ ._ — — _ -

‘- h O -

15 AQT TON -

10 ~~~~~~ —  __ 
-

21 — ~~~~~ — — — — p”-  — — -

— —
20 — — — --  -~~~ 

-
—

~- —

II

*0 -

I 

O -

0 I 2 1 4 S 5 7 S 5 10 II ISO
11111 IN 1115)53 NTIS NOON S 1151311 OF TIlE 15701 01510100-

7137 C1511ITIOIIS I
110* 5*101 ST 151011(1 5*0 3-IS PT 010101 l~~ ICO 110011
0(155 I5LINITY 1 10715 351T31 Il-S PIT

~~~~~~~~ Slot S INFLOW 415 CVI V E R I F I C A T I O N  OF
15011 lISt S INFLOW Ill CFS
PEt DEE lINES INFLOW 1110$ CII SA L INI V

O5 SERV A T IONS
110(00 757PSOTOTYP I —

MCXL

PLATE 51

- ~~~~~~~~~~~~~~ •- - - -  
- —

~~~~ - -



SURFACE

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
20 — —

‘S — — — — M Q ~O~~ T~~~~ — — -

~~Q TT N

11111 IN IIOUS3 NTIS 410011 S 11511511 OF TIlE 7IVN 01110100

710* 551111 
VLSI C~~~ iTP0W3 

3.01 c~ 
01010110101 1100101 ~~~(L

1C100 15I.INIT7 1107* 5*711 I l-S PIT 41155 1 1711

~~~Cl~~~ SI ltS INFLOW IN (IS V E R I F I C A T I O N  OF
SLItS SIltS 001151 $51 IFS
PCI 011 SIlt S INFL OW IISSI CV I

OBSERVATIONS
110100 lITP50107Th

4100(1

PLATE 58



15 — — R~~~_E 
— — — —- — -

:ii ii iI

T

+ii
iii i

~~~~~
EE

~~~~
:

O h  5 3 4 1 5 7 5 5 1 0 11 110

15 —- — — — _ P1I~~-Q~fjH — — — — - 

- 

— — -

20 — __ — — - — 
~,‘- — — — -

t
I1 — — ~~~~~ ~~~~ — — — —.-—

--.~~~ — — — — -

-
~-

~~IO — — —-— -‘  ~~- -
~~~~~~~~~~~~~~~~~~~~~- -  — -

— S  — -—---,— —— - — — -

0 -
O I 2 3 4 1 0 7 0 I ID II IS O

15 _

~~~

_ ~~~~TJQ~~~_ _ _  — -
10 — —  -

‘3 4— ~~~~~~- / —
20 — — - - -.  - -  — ,

_ — — — -

II —   -

ID - -

S -

0 . — -

O I 2 3 4 1 5 7 I 5 10 II It o
1101 IN 1101153 NTIS NOON S T N51SSIT OF 1111 71111 111510155.

TIlT (d64~ J 710411
TII51. 15001 ST 151*1(1 5*1 111 VI OIOSOIT OI* 4115505 MXCI
0(1511 IILINITI 1 101* 1*151 3)5 PIT 41151 INF LOW

XCC51~~ SIll S INFiOW 115 CVI V E R I F I C A T I O N  OF
*5(1 lINES INFLOW 455 Cr3
VEt DEE Slots 00105 1111$ IFS S L I N IT Y

OB SE RV A T IONS
11)1100 1*1PSOTOTYP I — S ION

MIII — — —

PLATE 59



S OR F FIC

~~~~~~ I 5 7 ~~~~~~~~~~~~~~~~I0 Ii I 2 O

IS — — P 1I Q-Q~~~~~ TH 
-—

I3 ~~~~

~: i t ~~iiiiiO I 2 3 4 S S ~~~~~~~~~~ I I I O ll I1 O

TINt IN 1101115 NTIS 41005 5 ISQII3IT OF 101 71111 01110155.

1 10*. 551111 V~~~ 3 0 3  VT OIOSOI?1* 111 105 4100(1

0(100 151.1011? 1101*. 5*7* 1  I l - S  PIT LOW

~~~t515* SIlt ’ INFLOW 410 CVI V E R I F I C A T I O N  OF
155(5 l IVE S INFLOW III CVI
PEE 011 SIlt S INFLOW 110$ CVI .. I I

O BSERV AT IONS
1(0( 00 11110107011Ff

I -_---.- .~~~.-~~- _ _ _

PLATE 60



SURFACE3$ — - —    —   — -— ---- — -

15 — —    —  —- — — — — -

20 — —  — — -  — -

IS — —  -

ID — 
___  

-

5 — — — ~~~~~I ___ ___ 
~~~~~~~~~~ —    -

0 — — —  -

0 I 2 3 4 S S 7 0 I IC Il I S O

15 — — — — _ P1jQ-Q~~fj H — — — — - 

-

~~2S -

0
‘- 20

— — -

~~I1~~~~~~ — — — — — - —— — — . -
~~-- — — -

1 2 3 4  1 5  7 5  1 1 0  II IS C

3$ fiQTjQ~ -

30 -

23 -

~~~~~~~~~~i i i 2 ii 2~~
ID ~~~~~~~~ —~~~~~~~~~~~~— —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I 1 $  7 1 1 1 0  )I  *2 0
11411 IN NOUSS SPIES MOON S 11011311 01 1111 75111 01110250 -

TEST (04101110113 I710*. 151101 II V5101I(S 00(5 ISS FT 010501 0)0)

0(100 1511011? £10151 SILTS) SI - S  PIT
101(5155 SINES INFLOW 415 C’S V E R I F  I C A T  ION OF
155(5 SlotS INFLOW 421 CVI
Pf( Ott SINES INFLOW 11151 CVI

OBSERVATIONS
110100 157050707,01 — 

S ION
410011

L_. 
PLATE ~1

- _-5__— _ -.— - — - -- . - - ———-—- --- -- - . - _ _ _ _ _ _ _ _



1~
— --—-----—--— - -- - -- . - - - --- - - - — .- . -- -- .- - ______

SURFACE
1 5—  — — i r
10 — — —- - -----. — —  --

~~ 
-—- —-- -——~~—~~—- -~~— -

20 — — - — ----

II — — — 
-~~~ ~4 -~~~ 

— — -

IC — --—---—~~~~~~~‘. ~~~~~~~~~~~~~~~~~~~~
‘~ 

~~~~~~
I— — —

O — — _L_  — -

0 I 7 1 4 5 S 7 I I 10 II I S O
T I NS IN I~~)I5 NTIS 41015) 5 11511511 OF TilE TO T ) ?  01510155-

T(31 CONDItIONS
115* SSNDI SI 1*01215 00( 5 3.15 V T  0(01011010) l0)S$00
0(1*1 15111171 £10151 5*75’ I I I  PIT 0155
10CC~~~~ SITE S INFLOW 415 CVI V E R I F I C ~.1’ION OF
*5(5 SINES INFLOW in C VS
PIt 0(1 SITE S INFlOW 11015 (15 S A L I N I T Y

OBS ERVAT IONS
1(0(00 1171P507017P1 — U110011

PLATE 62



SURF RCF

: ii 11111 11111111 IILILI II II I
2 0 —-

20 —

15 
Nj~ -OE T~~~~~_ __  

-

~~3D —  —
— — — — - ,  -~~ .--- -

~:: ~~~~~~~~~—  -z  —  -

15 ~~QT~~~ -

10 -

21 —=-.
~ —~~ 

-

— -
II — —  ___ ___ 

~~~~
— —  -

hO -

1 — — — — — — ~~~~~~~~
— — —— —  

~
_ -

O -

O I 2 3 4 1 5 7 5 5 ID II I S O
1101 II 110111* NTIS NOON S 11115111 OF TNt 71711 1111101011

TIlT (11101110111
710*. lSU0( ST 1*01111 5*1 I-SI VT 010501
01(00 5*IIITI 4 10751 SILTS) Il-I PIT I

~~~C5155 SINES INFLOW IN C’S V E R I F I C A T I O N  OF
155(5 SIltS INFLOW 421 CFS
PCI DII SiNES INFlOW 2)151 IFS I

OBSERVAT IONS
110100 3151050101101 —

MCXL

PLATE 63



- - --

- i

H 1 r h
I L~ i~n-- ~~~~~~~~~~ - - --

~~~~
- - - t  L

_____

IS — 
QTJQ ~ —

~~~~~~~~~ ~~~~~~~~
IS .$~~ — — — — -

IC — ~~~~~~~~~~ ~~~~~~~~~ 
-

~~
— — -.1

— — $ r~Ti ~~~~ 
— — -

- I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
Cl £ 2 3 4 5 6 ~ 5 9 IC I t  £ 2 0

11111 IN HOUSS 5) 1(5 NOON S 7151(511 00 TNt 1111? 411110150.

I loll. 15110€ ~ T ‘5101115 00(5 3-lb FT 01050€ TOW N 105005 64001
DCCII ISLINIT? I1O1~~ 3411151 * 1.5 PIt 015*) INFLOW
10)1(11155 SIFfI  INtO)’ 435 CVI V E R I F I C A T I O N  OF
I,. A(. 511(1 INFlOW 420 (VS
‘II 014 SIlt s I w T t 0 5  less t rs SRt INI T~

085C R V A T IONS
SIIflOII

— - I

PLATE 64

~ 

-
~~~~

-
~~~

-
~~~~ -~~~~~~~~~ 

. 
_ _ _



SURF RCF 
— — - -~~~ —- -

3 0 —— -— — -

— 
—~~

-- 
~~~~~~ 

~~~~~~~~~~~

IS — - 

-

3$ — —  ~~~~TJ~~~_ _ __  — -

30

Till 11111111 ii ii iiii ii iii
II ~~~~~~~~~~~~~~

I D—  -~~~ ~~~~~~ — — -~~~~ -
- - 

- — — -
— —

I

0 — — — —  -

0 I 2 3 4 5 S ~ I 1 It II 12 0
TINt IN sOUlS SPIES NOON S ISINSIT OP 111( lIT?’ 01110155.

TIlT C0410ITION5
tilL •S551 SI 7510111$ 00(5 3 5 5  ~t 0(0501101(5 1151505 110011
01100 IILINITI 110151 $51111 Il-S PIT I~~~l0N

10CC~~~~~ SITES INFLOW 450 CF3 VE R IF  IC AT ION OF
155(1 SINES INFLOW 121 CII
PIt 0(1 SINES INFLOW 11153 (Fl ~ I N Y

OBSERV A TION S
1(01110 751 0*.P50101101 — V tMCX L

- - PLATE 65

_ _ _ _- - - - 
—

~~~~~~~~~~~ -
- 

_ -- -_ -__ _ _ _ _ _



_ _  - - - - -~~~~~~~~- - -- ---__

SU~~ F~~-lL1

: II~Ir: J~~J JIII~IHII J_
~

~~~ 
L. 

~~~ ~~~ 
-~H

1~~~*’ ~~~~~~~~~

~~2O _ _

C I  3 4 5 e  7 5 9 1 0  II I 0

IJI II II 1111! I! f 11111 II
- III tILII~IIIII II2JI~TI

‘lIlt IN 4101115 5)1(1 NOON S 11511317 Dl 1111 79111 411510155

11051 
115? C OU0 F 110115 

~~~~ 
01010(10W’) 451005 110011

OCt55 55111111? 10151.. 354.151 31.5 PIt NI I I
10CC~~~~~ SIltS INF L OW III CVI V E R I F I C A T I O N  OF
155(5 SITES IW~~0W 421 CV I T011 0(1 111(5 11111 01. tillS CVI L i i

O B S E R V A T I O N S
PlOT f—  515110’)
MOUR

PLATE 66 



SO

I O-- -- - - —- — --

0 I S  1 4 5 * 7 5  1 1 0 11 12 0

-— — — -—- — — — — —- — ---  —- — -

~~21 — — — — - — —- — —- —-- —- — --- — -

~ il II II IIIIII II II iI JIl Ii ~~ 
:=~~~~~~ 1Eiiii~3$ — — — — — 1~T!Q~’ . -—

50 —-- -  -

2$ -

20  -

IS ~~~ -  —
~~~~

ID —~~~~~~ —

$ — — 
~~~~

- — —=~ ~~~~
— ~~~~~~ . — —— —

0
0 I 2 3 4 S 5 7 S I 10 II I S O

11111 IN 110US$ NTIS NOON ISSIS3IT OF TNt 71741 011101511.
TIST (0110171011$

I lOll. 151101 51 T~~~ III 00(5 3.55 VI  01 I~~~ 1*1105
OCt00 5*111111 1 701* 5*131 11.5 PIt
~~~CU~~ SINES INFLOW 435 (15 V E R I F I C A T I O N  OF
15011 SINES INFLOW 421 (VS
PEt 011 SIll S INFLOW 11015 COS I

O BSE RVA T IONS
1101110

110101 VIE —
MCCII.

PLATE 61



15 — — — ~~~~~~~~~ A L F  
— — — -~

: ~~~~~~~~~~~~~~~~~~
3$ — — — P1I~~-flEfJH 

— — — — -

1.
1 —

— — ------ -- 

~~~~~~~~~~ ~~~~~~~-
— —

0 —
0 I 2 1 4 5 5 7 S 9 hO II 12 0

IS

3° — —-4 -i
11TI111111TIh111111111111

I S— — — — - - - -—- — -—--— — -———-~~~~~~~~~~~~~~~~~~~

ID -~~~ ~~~~~~— — —

11111 I N 110(015 NT (S NOON S TS51ISIT OF TNt 75111 01110155.
Till C000IlIONI ITICS). S~~~E II ‘limItS DCCI I-SI FT

Oct55 551.11111 1 10151 SILTS) Il-S PIT NI

~~ CC005N SIltS INFLOW 450 (VS V E R I F I CA T I O N  OF
15SCS SINES INFLOW 42$ CV S
P(( Ott S ITES INFLOW 111.5 CVI I.

OBSERV AT IONS
110(00 101101PSOT0ITPI —

MCXL

PLATE ~R



10 

0 1 2 3 4 5 O 7 S 1 1 0  II I S O

35 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — —

~~30 — — — — — — — — — — — — --
S

— —  -

0
— —  - 

-

~~I0 — — — —— - - ----— ---— —
~~~~~~~~ -~~~~~~~~~~~~~~~~~~~~~ -~~~~~

-

— — — - — —

— S — —   -.
.-.----- ---.—- - —

•1 — - — - — -- - —
0 — — —  —

0 I 2 3 4 5 S 1 5 9 10 II I S O

15

30 -.

25

20 — - -

lb

hO 

2 3 4  S 5 7 l ~~~~~~~~~~~iO II ii 0
11111 IN 110US$ 511f5 NOON S 1501(311 Dl 1111 75141 01110155.

lIST COI10ITIONS
T ilL S~~~E ST 1510)111 00(1 3-SI FT 010101101111 1*1105 110011
0(100 151111111 1 10151 5*1St 31 -I III 111511 INFLOW
10CCSI~~ SI TES INFLOW 43• IFS VERIF ICA T  ION OF
150(1 SIltS INFLOW 42$ CFS
‘CI 0(1 SINES INFLOW 11111 (VS S A L I N I T Y

OBSERV A TIONS
LICINO

PSOT0ITPE — 
51111011

IlDCt L — —

PLATE 69

~~~~~~~~~~~~~~~~~~~ --- --
~~
-- ---

~~~~~~~ - --



SURFACE
--

__ _

TINt IN ?~~iSS N TIS ‘lOON 3 11541511 01 TNt 79111 01110155-

TIlL 
T tST CONDITIONS 

3.5$ VI  010*0( 7 010 ‘*1101 ‘100(1
OCt55 1*1*11? 1 107* $5l 1S1 II .S OIl 11(1*) I LOW

I 10CC 5MSW SITES INFlOW 435 CVI V E R IF I C A T I O N  OF
I 11.1(5 Si ltS INFLOW 425 CVI
I P11 0(1 SINES INFLOW 111.1 (15 S L I N t  I

OBSER VATIONS
I ICOINO III050107111 — IMCCII ---

L _ _ _  _ _ _ _ _ _ _ _ _ _ _

PLATE 70



II ll IIIhIIIII IITIll 1IIII_
~25 — — — — — —

~—t----{—L 

3$ — — — — — MID- DL~~~
T H 

— ________

~~IO — — —~~ 
~~

— I —Uk

~~zb — —— 

0 I~~~~
: 2 0— ——  —4-H—-f--~I5

~ QT TOM 
______

2$ 
—r

TIM! IN sOUlS 011(1 NOON S 1111151’ 01 TIlE 19TH 01*1010*..

11051. S~~~( 
Its? CON DIT ION S 

I~ I5 V T 0(O*GVDIIII ?ISSIO* Il00V~
OCt55 551.111111 ( TOT 51. 551151 31.5 017 111110*. -

~~~Cim55 SIllS INFLOW 435 (VS V E R I F I C A T I O P - , OF
155(1 SITES INFLOW 42$ (VS -

PCI Dl) SIltS INFLOW IIISS CVI ~‘ ‘‘v ’ I
O B S E R V A T t O P ~S -

LIDIND 515’ 
-

PSOTO’?PI — 
I 

I
MCXL

PLATE 11



IS —

30 — — — — —~~~ ~~~~~‘- - - N’~~ — — -
—

SI — — — — ~~~ — — — — — .
~~ — -

20 -~~~-- ~~~~~~~ — — — —
IS — _ _  — — — — — — — -
ID - — - - - - _f_ — - — -

O I ~~~~~~ S 1 1 0 1 0 0

— — — — — — -~~~~~~ 
~~~~~~

~~~~ 
~~~~~~~~~~

~ ~~~IIII tII IItIIII fII III II I
~~1C 

0 I 2 $ 4 5 8 7 I 1 1 1 I  I S O

— — — — — ~~~QTJ~~ 1 

30 — — — — —
~~~III I I T I I T I I III~~

II — — —— — — — — — — — — — - 

S — —  — - -—— — ——  — —  — .
0 —  .J

0 I 2 3 4 S I 7 5 9 ID II IS O
TInt IN 110US$ 511(5 NOON S 1155511 Dl TIlE 75711 01110155-

TES T C~~~ ITISi1
115* *1011 ST 1510111$ DCC’) 2-11 FT 010501
OCt00 11115111 110151 IILTI) II.S PIT I. -

.~~~C*~~I SITES INFLOW III CVI V E RIF ICA T ION OF
Pt~ Ott SITES INFLOW 4513 CII
15~~ * SI TEI INFlOW Ill CVI

OBSERVATIONS
LIOCNO I T150101111 —

NODIL

PLATE 72



15    ~~~~~~ — .

30      — - -
~~~~~    

-

25    —.~ - 
-

~ ~~~‘.“l  -

2C —~~~~  
..... ~~~ _~~~,4 —

IS -

hO   -

I -

O — — —- 

O I S 3 4 5 5 7 S I IC II I S O

3$ 

__
~ fl-~~~ TN -

gs D -  

~, ~~~ — _ 

— ‘ -

_ IS -

~~ hD -

1 5 2 0

15 _~~QTJ~~~~ 

3° — — — — __ — = 
~~~~~~ 

— -

-
21 -~~~~~ -~~~~~~~

IS  -

ID — -

I—  — -

0 —  — .
O * 2 3 4 I 5 7 5 I IC II I S O

TInt IN 110US$ NTIS N~~~~S 1500511 N TIlE 75TH 01110155.
TEST (5110171011

11*1. SUSIE ST TOUSlES 00(5 2.50 FT
51100 5*INITV (15151 5*151 51.5 POT -

~~~~~~~~~~~~ SINES INFLOW 51 (15 VERIFICATION OF
‘CE XE SITES INFtOW 402$ CII
S 5(1 SITES INFLOW Ill CII

OBSER VAT IONS
110111 I151107 VIE —

MCXL

PLATE 73



5~ RF ACE3$ — — — ___ — — — .

10 — ~~~~~- — 
~~~T 

~~~~~ ~~~ :-::- — -

:~~~~~~~~~~~~~tii~~~~::~~:~Eiiiii±ii~iii ii :

MjQ -Pf~~TH

~i 1iTiii~i_ t~
~~lO 

1 5 1 1 1 ) 0  II IS O

~~~ T IQ”

111
7 11lE IN sOUl NTIS NOON S ‘1510)11 00 TNt 79TH 01110155-

I IN). 
TIlT CONDiT IONS 

5 55 II 010591 l~~~ I~~~SCS 10011

~~~US $5115111 ‘‘SIlL $51131 31.1 PIT LOW— INFLOW
C~~~~~lITtS INFLOW 151 CII V E R I F I C A T I O N  OF

0t ’ XE SIltS INF LOW 4523 CII
15*1 LiNES 51111 ) IS? (IS

O BSERV A T IONS
L IDIND I5TPSOIOT!Pt — 03.~SISll.

PLATE 74

Th- .~~~~— - —~~~~~~~~~-- - ~~~~~~~—- ---



3 $—  _ _ _ j~RF~~f _ _ _ _  —

10 —_ ,;-= — — — -

71 — ~~~~ ~ = ~~~~~~ 
- — -

20 — — —~ — ~~~~~~ ~~
— 

~~~~~~~~-- 2- -~~II -

ID -

S — — — — — -

0 -
0 I 2 3 4 I S 7 S S ID II ISO

3$ ———
3° — — 

— 
_ -

~~21 — — _ 
~~~

— 7
’__ — — — - — —

C, — .~ — — 
-

— —~~~ —

~~IS  —

~~ ID -

3$ —— ___ ~~~QTiQLi’ -

30 — — — — — — — 
— ~~~~~~ — -

- _}

~~~
—

SO -

IS  -

10  -

I—  

0 —  
0 I 2 I 4 1 S 7 I I 10 II I S O

TIM! IN ‘0013 NTIS MOON S  Tl~~~ IT 50 TIlE 791W IlESIDIUS.
TEll CIUSITIOWS

TilL ST T~~~IIS DCCI III 0? 010001
ICEUS 5*11111 1 15151 5*111 Il -S PIT ION-I I

~~~~~~~~ SITES SWISS 1S4 CII V E R I F I C A T I O N  OF
P55 XI SITES INFLOW 4023 cFS
ttlCS SITES INFLOW IS? CII I

OBSERVRT IONS
110111 151055101111 SIMCIII

PLATE 75



3$ — — — j~~.RF~~~~ F _ — — — .

3° —- — — — .— — — — — — -— -

75 — — — — — — -

— — —: —~ 
—- — — — —

IS

IC - - - -- -- - - - --

MjQ- Q~~~~~T H 

a
— S  — I

O - - -~~~~~~~~~ - -- -
C I i S  4 5 s 7 5 5 I 0  II 1:0

71 , -~~~ — 
— — — — .

S _
O — — — _.___J_ L ___  — 

_1__. I — -

O I 5 3 4 1 $ 7 I S l~ II 1 2 0
TIM! 5 ) 00011 NTIS NOON S 110011? 00 TIlE 79TH 011101111.

TES T (0)101115115
11051 S51 ST 15151115 00(5 790 FT 0(05511010) 101505
OCt00 5*1111’ ( TOTS). 111111 31.5 PIT LOW- INFLOW

*.~~ t51SU 5ITIS INFlOW 54 (25 VERIF ICATION OF
PSI XI SIltS INFLOW 4573 CII
15~~I SITES INFLOW 152 (VS SRI NI Y

O BSERVATIONS
110111 I IPOSTS! VIE — 52 

ON

PLATE 76



3$ — — — _,
~

_ -

30 — — — —~~~— — — .-~~~ — — — -

75 — — — _~~~~
_  — -  ~~~~~~~~~~~~~~ — -

SO — — ,
~~~~ ~~~~~~~~ — 

_~~~~~~~~~

ID -

I -

0 -

3 $ —  

7 I 4 I S 0 I ~~~~~~~~~~~I)~~~~~ p o  

— — — __ — -

~~~~~~ — — — 7’ — — — — — 1.~

— — — .—~

t: ~
—
~-- ___ ___ —~~~

~~II  
-

~~IO -

0 * 2  3 4 $ 5 1 1 1 1 0  II 57 D

3$ ~~~~~~~T TOP ~ -

— — — — — — — — -
~~~~~ - - 

- 

TV

IS

10

I

O -

0 I 1 3 4 1 I 1 S I ID II I S O
TIM! IN NOUSS NTIS NOON S 7SOWSII 00 TIlE 79TH M!SIOIIN-

TEST CINOIIIONS
1101. S~~~~ ST TOUSlES DOtS 7.50 FT DIOSIITS0) 101105 N01L
51100 5*15117 (757* 5*71) 31 .5 PIT LOW -I NF LOW
W01C~~~~ SINES INFLOW III CVI VERIFIC A TION OF
PE,T CII SINES INFLOW 4025 CII
1 5 5 9  5101* INFLOW lu lls SAL IN IT Y

OBSER VA T IONS
110111 ITPMCTSIVII ST ION

PLATE 71

- -------~~---- --- ..- —--  --



II 

O~~~~~ lTh ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
35 — — —— — ~.LD~Q~..!~!t__ — — — -

I 2~~~~~~~~~~ 4 5 1 7 1 0 1 0  II I S O

— ~~~~~~~ TJQ~1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
T IM! IN 110US$ NTIS NOON S 11511117 Dl TIlE 79TH 01110155.

I IlL S~~~~ 
Till CS10iIl05$ 

7.55 VI CloSet 1510) .01005 15511
01155 $5111171 TOT51 1*131 31.1 PIT 10W-INFL OW
W~~~~~~~ SITES INFLOW 54 CII V ERIF IC AT ION OF
PIt 011 SITES INFLOW 4~~3 CVI
1551 SITES INFLOW SA L I N I T Y

OBSERVATIONS
LIO1NO 75!

110101111 CI59011

PLATE 78

- - -  _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _



3$ — .  — —.. -~~~~— i V .~~~~_ — — — -

10 — -

71 — —- — —
70 ___4

~
— —

~ ~~~II _ — — 
-

~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

0

~~~~~~
_ __ _ _  _~~~fl-Q~f.TH 

-

1~~~~  
-

-
~~~ - 

•‘
__

7’ 
— 

11

~”~z: —

:~~~ 
—~~~~~~~~~~~~~ — ---- ~~~~~~~~~~~~~~~~  S~ç ;_  -

hS — — —— — — — — -
10

I 2 1 4  1 1 7 1 0 1 0  II 1 70

3$ ~~~~~~~~~~~~~~~~~~~~~~ — .

I S 3 4 1  1 1  I I  10 11 17 D

‘tIlE IN 1101*1 NTIS 110OW I 1151(311 50 TIlE 79TH 15110155.
1551 CSNFIIISII$

11951. S51i01 ST 1510)115 5*5 5.50 FT ~~~~~~ 10)0)

~~~00 1*15117 (15751 $51151 51.5 02? 1 - S.

~~~~~~~~ SITES INFLOW Ill CII VERIFICATION OF
‘CI Ott SIltS INFLOW 4$?) CII
I 5(5 SIltS INFLOW II? CII

OBSERVAT IONS
(111110

P55701751 —-
SCOt t.

PLATE 19



I- —- - ---
~~~~~~~~~

-------
~~~

- - - - - - - -
~~~~~~~~

--
~~~~~
-- -

~~~~~

SURF AC

Pij~ -D1~ TI1

35 — — — — J9Tjfl~5 _____  — —

TIM! IN 110101$ NTIS NOON S 1*511111 DI lIt 79111 15110155,

7101. 
~~~~~ ~~~~~~~~~~~~~~ 

5 5 5  FT SICSCE T OI0) 10*101 NOOIL
51555 I*.INIT7 ( T OT* 3*T5l Il - S PIT LOW- INFLOW

~~~~~~~~ SINES INFLOW 54 CVI V E R I F I C A T I O N  OF
P55 XI SITE S INFLOW 4113 CII
15511 SINES INFLOW 142 CII S,iL N T Y

OBSERVA TIONS
LI0INO

PO0T OY VII — I -

PLATE 80

--- -9---.-- ~~~~~~---- .



3$ —   ~~~~ RF.9~~
F 

-

30 — — — -—-  -

21 — — —  -

SO

II ~— — —   — __
~~~ ~

__ _
~  I

ID — ~~~~~~~~~~~~~~~  —c-- 

5

0 -
0 I 2 3 4 5 S 7 I I 10 II I S O

35 —— _ _ _ M J Q - O~~~T~ -.

~~SC — — — -  

a — - — — -

0 1 1 3 4  S S J S  9 ID II I? 0

TT P1

IS 

O~~~~~ I 44~~STh ThTh IC II I S O
T Ilt IN 110101$ NTIS NOON’S T SUNSIT 00 1111 79TH ISSIOI55.

TIll (0110111011
11151 S~~~~ II 1510)111 DOtS 7-Il VT
0(505 0115171 (15151 1*151 31.1 PIT -

10CC~~~ W SINES INFLOW 114 CII VERIF IC A T ION OF
PU 011 SIlts INFLOW 4511 (IS
1551* SINES INFLOW IS? CII L

O BSERV A TI ONS
(ESINO lIST OWP10101151 — IIMCCL

PLATE $1



3$ — — —- — ~~~~ R~~~~~~
F 

— — — -

D I t  3 4  5 5 7 0 l I D  II 2 0

3$ — —  _ _ _f l~~ -Q~~T i  

— .

~~S5 -

a

0 I ?  1 4  5 5 1 9  *0 ~ *2 0

:i T!11i1111111: ; : L::~~~~:~~~:ii iiii iitii ii :

lit IN 1101*5 NTIS NION I 11511011 50 TIlE 79TH M!1I0155.
71ST CCISI 110111 1TIlL 01191 ST T~~~ IlS 00(5 5 5 5

51251 1*15111 S lITS). $51T51 Il-S P21 -

10C~~~~~ 51115 INFLOW 114 CII V E R I r IC A T  ION OF
PEt 5~t SITES INFLOW 4511 (15
155(1 ‘INES INFLOW 52 (11 SRL U.~I TY

OBS ERVATIONS
5.10150 SIlTPSCTO7Y11 — IS151011

PLATE 82



3 $_ _

30 — _ — — —- — — — — — — — -

IS  — — —- — -

TO — — -

IS — 
~~~~~~~~~~~ 

_

~~~

..

- - - - - - — — —

10 — 
-
~~~~~~ = — _ — _  —

1 — _ -

0 —  — -
O I 1 3 4 I 1 7 I I IC II l i D

3$ — — — — _~~~~~~~~~-Of.f ~T~~~~~~~~ — — — — -  

— 
. —

3$ — _ ~IP~ iQ~ 
30 -

71 ~~~~~~ . -

0 1 1 3 4 1 6 7 1  1 1 0 11 12 0

TIlt IN 500*3 NTIS NOON’S 15511511 00 TIlE 79TH 5(S 10155.
TEST ($110171055

1101). I~~~1 SF T~~~lEI 5*1 5.55 FT 91~~~~ T~~~ 10~~C MCCL
OCt00 5*11111 lISTS). 011111 11.5 PIT LOW NF155

1C~~~~~SITtS INFLOW 114 (11 V E R I F I C A T I O N  OF
“1 XI SINES INFLOW 45?, CII
15~~* SINES INFLOW 5 2( 2 5  SALINIT Y

OBSER V A T IONS
119150

P50101751 — lIST ION

PLATE 83

-
~~~~ --~~~

— . -- -.—- _---—
~ 

- - - ---- -- - -



SUR~~~

I!
O~ IESE~E~~S~~~

3$ — — _

I1

I~ E~~EE~~~~ 1
— — _ ~~~~~QT LQ~

i _ —

3 0— — —- -  

—L
20

TIM! IN 10*1 NTIS NOON 1 TS~~~ IT Dl TIlE 19111 15110155.
TIll C~~~ lTI51IS

1155. I~~~~ SI V~~~ lCI DUCK 7.11 VI OIOS01T DI0) 101101 110011
51(05 I*INITI 1707* 5*TS I  $1.1 PIT LOW - LOW
d5(,.~~~~ SIltS INFLOW 104 IFS V E R I F I C A T I O N  OF
PCI XI SITES INFLOW 4027 (15
1551* SINES INF l OW IS? CVI SALIN ITY

O BSE RVA T IONS
5.19150

*10707151 —
MCCL - - -

PLATE 84



3$ — — — —  -

1 0— —— — —— -   -

21 -

SO -

IS — — —  ~~- ~~~~~~ ~~~~~
.

ID — ____ —
~~~~    —  —~

S — — — — -_ 
~~— 

O -
0 I S 3 4 I S ~7 S I IC II I S O

35 — —  _ __ PUQ.~OW P1 -

g30 

-

20 — — — —1— — — - -—-

IS — — — —J~ 
.-

~~~ ~~~

— — 

~~~~

- __ — -

~~~

-

~~~~~

-

~EEEE 
7 5 1 1 6  II I S O

3$ ~~~T1Qb .. — _

30 -

SI -

70 —~~ ~~~~~~ ~~~~~

T IM! IN 10*1 NTIS NOON S T~~~iIT OF 1110 791W 15510100.
TEST C5110ITI~~~IllS). S~~~t ST V~~~ II1 DCII S.S9 FT 0105511059 101901 NOX L

01100 1*11111 ( 10751 5*15) II -S PIT LOU-INFLOW
.‘15C~~~~~ SINES lNFL OW ISS C?1 V E RI F ICA TION OF
Pt’ XI SITES INFLOW 4513 CII
15I~! SITES INFLOW 52(11 SAL NIT Y

OBSERVATIONS
510110

*10191111 — 1102105
‘51011

PLATE 85

~~ —~~
-
~~~~~

- -- —-— 
~~ 

- .— .— .- - —.____________________________



SURF ~~~ L— — __ __

i
_
~

__ 
- — - —— — 

T~~~~~~~~ 
-

1 2 34 1 S , S t I O II IS O

SI — — — — __ ~~ LQ. Q~~~~~Ttt~~_ — — -

~~tO ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ 
__ — —— —— — — — — -

S

3$ — _  — _ — ~~~~~QTjQ~1_  — — — — -

II — — ~~~-s — = - -

T Ilt IN WNJ53 NIIS 11005 3 75911111 50 TIlE 79111 M!S 10105
III? (0)15JTIOIS

TI CS). 50)111 51 7*0)115 001K 5.10 11 S1OSDITOI0) 101905 MCCL
0(105 15115111 lT ~ 751 1*151 31.1 PIT LO~~~WLOU
101(0)01 SITE S INFLOW 54 IfS V E R I F I CA T I O N  OF
011 CU *11(1 INFLOW 4121 CII
0151* SITES INFLOW Ill CII SA L I NIT Y

O BSERVAT IONS
LISINO I IPISTOl TOE — 

I R ION
M0IL

P L A T E  86



1
SU~FRCF

‘
S l T h~~~~~ S~~~~~~~~~~~S~~~~~S 7ThTh~~~~~~~~~~ $ITh,

35 — — — — ~~~~~~~ -I~~~TH 

I

S lThTh I I I l l  15 I

35 — — — _  — ~~9TJ~~ — — — -
1 1—  -

I S—  -

T O—  
— 

~~
— ,z— — —

II .—~ —  — -~~~~- ~~~~~~ — — — — I

- - -~~~ - -
Is —  

I—  
U I I I 4 1 0 7 I I IS II III

TIM! IS 500011 N TIS D O O W I  ~~~~~I T 50 1110 ‘PITT 5(119155.
TEST ~~~~IlI _ _

1101. ~~~~~ ST 0*11) COtS 5.11 II
5*ISI~~ 

( 1*751 5*T$l SI- S P17
~~~-~~~~~SI~~~~INFT.OW 154 071 VERI F ICATIO N OF

*1 SITES INFLON 5*) 07$
01~~% SINEI INFLOW IX (25 ~ L 7

OBSERVATIONS
11

— 
IIL

_________________________________________________ — 

PLATE 81



— 

T~~~~~1~~~ 

~~~~~~ RFRC’ — —
30

2 1— — - ’ - - —  — 
~~~~~~~

- -
~~~~

‘ - -
11

I S— — -- --— — --- - -—— - - -~~--4-~

— — — — — -~~~~ ~~~~~~ -~~~ 
~~~~~~~~~

---- 
f - 1

~~~~~~ —— — — i- ~ 
—

O I ? ~~~~~~~~~~~4 1 S 7 S I 0 H U 0

3$ — — —— ~~~-QL~ T~j~~ -— — — — -

~~
3C — — — —— - - --.— — —--  --- --— — — .

— -— — ——-- -‘— ---— —-- — — — — —
0

~: ~~~~~~~~~~~~~~~~i~~i:

S I —— — — —

~~~~~~~~~~~~~

0 , 5 3 4
TIlt II 110101$ NICK 11101$ 11*1111 50 TIlE 79TH 110510155.

lIST CUIOITIOW$
1101. S~~~1 57 101 11 00(0 1.91 07 91 010)
0(155 5S1. IClTV 1 10151 $51151 Il-I PIT L 5.

10(10)01 11115 INFLOW 154 CI! V E R I F I C A T I O N  OF
PCI 011 SITES INFl OW IS?) CII
*511 11*11 INFLOW IS? CII

OBSERV A T IONS
LISIM INTl

*15151111 o

PL A T E 88



3$ — — -  — — — j~j R~~~f_  — — — —

1 0— — — — .
IS —  — .

t o— —  

IS — — 
10 ___ — — — — — - - . ~~ — — — —

-~~~~~ — —
S —— -

0 — —  
O I S I 4 5 S ~ U 9 II II I S O

3$ _ _ _. _~~iQ.-2L~ TH 

gb — — — — — — - 

~~S1 -

0
‘ SO - -

— — — — —  - __ — -

~~ lO ~~~~~~ -—

3$ — — — ~~~~~~~ TJQ~I_ — — -

: : t E = ~~~~~ E~1—  

0 —  -

O I 1 1 4 $ S 7 U 5 10 II I S O
Tilt IN 1101*5 NTIS POOl S 1151111 OP TIlE 70111 M!SIOIOW-

1157 ($551111111
1*0111 SSMI ST 10)0)115 SOCK 2.90 FT 910101 701 59*105 MIl L

~~~M 1*11111 1 11751 051111 lI-I PIT L - I
NSCt~MI SITES INFLOW 04 (11 VERIFICATION OF
PEE X~ SITES INFLOW 4513 CIS
115(5 S’TE S INFLOW IS? CII SAL IN 7

OBSERVATIONS
519150 151P50751701 — H55011.

PLATE 89



~QRF Aç.ç

C I t  3 4  I S  7 S S I C  II
N -D~~~~TH

0 I 2 3 4 $ S 7 J I I O U IS O

— — i— —  — — jQTjQj~ _ ..~~ — — — -
1 0—

~~~~~~~~~~~~~~~~~~~~~~~~TIlt IN 10*9 NTIS NOON ! 15111111 01 1110 7STN 5(110155.
1151 C~~~~ITI01I 

7.99 V T  1(159110)11 501105 MUlL
51150 5* lIllY (15151 5*lSl 31.5 PIT LOS INFLOW
110 * SITEI IWLOW 114 (11 VERIFICA T ION OF

PIE ~t I SITE’ INFL OW ‘12$ CII
0151’ SITES INFLOW IS? CII SAL IN! I

OBSER VRI IONS
LIOCM

055101151 —
MIII. -- -  I

PLATE 90



35 _ 1 ~~~~~~ L F ~ QF

3$ — — —
2$

~:j, ~= L:J~~t1~J:
35 — — — — —- H__ — — — — - 

-

~~SI -

0I_
So —  -

_ IS —  -

~~IO _ -~~~~~~ = ~~~- -..  
__‘

~~~~~~

—
— ~~~~~~~~~~~~~~ ~~~~~  -

0 -
0 I I I 4 5 $ ‘I S S II II I S O

3$ ~~~~~Q TJ.Q~I 

SO -

51 -

20 -

TIM! IN WSJSI SP ItS 5505’! 110)511? OF TIlE 79711 5(510150-
tEll CMII7IIIS)

h UlL 55E ST ‘01111 lICK 1-CO IT IlUl91 1111 101015 111011.

OCt .’ 5*11111! (TOtS). 151111 lI -S POT -

10C017* SITEI INFLOW 154 (21 V E R I F I C A T I O N  OF
PU III SITES INFLOW 4013 CII
0101 S.NEI INFLOW IS? CII

OBSERVATIONS
119150 1 7P01151701 — 4MIlL

PLATE 91 



=:~
—

~~~~~~“

_ _  _ _  

0

~~~~~~~~~~ 
-

a:
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ z

LL~~~~~~~~~
W

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~ ~ 0
— t  

- _~t1 
- ‘  - z

- _ _ _ _  01-I _ _ _ _ _

_ _ _ _

U ~~~

a:
Ui

r~~~ ~~~~~~~~~~~~ 
-

- 

>

- 4
:- : 

_ _ _ _ _

LL _ _ _

~~~ 
r’:~~~::: ç:~~~~~~~:: TT ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_________________________________________ N— 1 -  1
- - ‘~‘ ‘ - - —-—r—~~~~~~~~~~~~ ________________ _____

I-

IF I ~~~~~~~ -~~~~TiI~ii
F-~~~ ±‘~~~~ E H iTI~IIiETI ‘~1~— 

‘~ ‘VI OJ .LOI 01 3~~~j $fl5 ‘O l L Y W  f r L I N I 1 Y*

PLATE 92

‘
-

~

- - - - - . -

-~



0

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
z

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — a :
I i  ‘ I — X I~J

•

~~~~~

_ _ _ _ _ _  _ _ _ _  
~~~~LLJ~~~~J 

~~~~~~~~~~~~
I ‘ I

_ _ _ _  _ _ _ _ _ _ _ _ _ _ _  
O Z-~‘:‘

~~~~~~~ . 

~~

‘ 

z <
_ _ _ _ _ _ _ _ _ _ _ _ _ _  01-

t~’ ”  ~~~~~~~~~~~~ “ ‘  ~~~~~~~~~~~~~~~~~~~~~~~~~
I~ I I —

a:
>

I I I I
~~‘ - - - . ‘. -~ I,

I I
I I-

I 1

ET~~~ I t ‘
~~~~1~~~~~~~~~~~ 

‘ ‘ ‘I ’

I

:~ ‘:
I I I

a
____________________________________________________________ 0
__________________________________ N II I  1 I ‘

~

r~~~~~~~:. .:

F :~~~ : $ : ~ . : .~ :..~ Y
~~

’ : . ’ F ’ : ’~ ~~: ::: Y~~~

r : :~~ ~~~~~~~~~~~~~~~~~~~~~ .~~~~~~~~~
:‘‘: :~~ :. :.f~~~~~~~~~~~~~~~ :T-

~~ N04. .LOS 0~ 13Y~W15 OIAYN AAIHI~ Yt

PLATE 93



_ _  z
I ‘-T’- ’~. 

-r ~~ ‘ J~~ ’ . - —

~~~ 0

¶ 

~~~~~

-r

~~~~~~~~~~ d!!fl
I 

~~~~~~~~~~~~~~~~~~~~~ 
:

‘ -I I ~
— -

~:r!~: ~ !—~ ~~

‘<

~~

f UT

- 
‘

- -- -~ - - ‘ - 
-

1 
L - - - - .

~ 
—- t~~

•”+-
~ 

--— - - +
~ 

- ‘ - - - ‘
. 

,

H ~ ~~ _ _ _ _  ~~~~~~~~~~~0 0
LId J’ LWIIT’VS - ,~~ 

•
~~LUI •1YS

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~ 
_ _  

L - - - -  

~~~~~~~H : i . - ,-~~~~~~ --
I

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~

_ _ _- ~ -o -___

PLATE 94



- f —  
~~~~~~~~~~~~~~~~~~~ ~~~~~ ;~~~~~~~~~~~~~~~~~~.

i~
.

I <I U
- 

1 1  t I~~~~~. 
- —

~~~ t 1/ .~~ 
X~I 1

- -~~- - -~~~ 1- ~~~~ 
— 

- I
~1\. ~

— -
~
-- - •  

~; H- - - -‘ . ~~~~

4 I. UT —H -- — 1 T ~~~I’ 
— 

~
. 

~, H

~~~~ H
194 A1,I,1VS £dd ALNflYS

H
_ _  

‘1± ~4 _

— - . - 

_
~ - — ~- - - - - —

~~~~~~I
~~~ :i~~~~LL: ~~~~~ 1~

- - -
~~~ 

-
~
---- —- --

~~~~~~~ 
‘ J-—T-—4 --—i- \— 1\.

/ 
___

— — — -+- t t~~~~

_ _
~~~~~~

-4 t— ~~- 0  ~~~~

— ——_- —.-- 4 ~~ . T~ 8

~~~~~~~~ ~~~

i~ IIIIIII1L TL 
-— 

~ 
~k III

________________ ________ _ a ~~~~~ ~
~ C O  A A 2 N O

cJ~ ~~ 
Ldd lldflYS

PLATE 95

- ~~~~~~~~~~~~~ - --‘----- ~---- - — - ——



- -~~~~~~~~ - 1 1 ¶ 
- - - -

~
I I I J

I- ‘ - H + - 
ji~ ~~~~~~~~~~~~~~~~~~~~

-
~ 

. M/~-1 — +  
~
--  

~~~~~~~ 
~~~~~~~~~~I --I -

H
— - -+ ¶ (_

~~ 
I -_

~~ -~--4 —f- -
~ 

- I > ~‘I

t -
~~~~~~~~

+ -
~~ I i~~c ’  0

I -- ‘ + “i. - ~~~~ 

~~~~~~~
k~
-

~~~ ; . , .  :~
- 

. 

-)

9 ,~ • 1

-

~~~ 
. - 

~~~~~~ - H -  - -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- - -  ~~~~~~~~ (I)

- ~- ? ~~~ 
— — -  + ,_> - .- .

~~ ~-~
.

*— ‘--- -1- ‘- 
~
‘-

‘ •
~

- ~~~~
__

~_\~~~~~~~~~I ----.- - - 4 - - ~
I

+ 

~1) ~~~~ - 
I ~~~~~ -
I T ~

4,dd IJJN~ TYS

~~~~~~~~~~~~~~~~~~~~~~~~~~

t1 
- - .- —1- t1~

-
~ ~~~~~~~~~

- - — ‘  r ~~ 
-

i -

~ 

- - - -

~~~~~~~~~~~~~~~~~~~~~~~

- - 

~~~~~ F— — — -
_

-

~~~~~

-

~~~~~
.
~~~~~~

--—

~~~~ ~~ ~~
- - - ‘

- - - - - --~~~~~~~~~~~~~ ~~

- - ‘- h-— -t -- -. ~~~~~~~~~~~
- -~~~~~--•-- . ~~~ 

.
~~~~~~~~~~~i. 

~~~~~

A H *~7~~ Y~~)5IO Idd ~ i01I~~VS

PLATE 96 

~~~~~~~~ -- - - - --~~~~~-~~~~ .  - . . -_ _ _ _



—

A

/ /
/ oJ I ‘ L~ ;�~!3~’ t1’~’ ,/SEE DETAIL A-V~~~~~~~ 

L~
44 ’ I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I

GGEORGETOWN ~.t / \~ 
X-~~~

\
~~~~~~

~~~~~~~~~~ -
~~~~

/ L~~~~~
_ _J
A

“ t’~~ \ ~ orsns ~~~~~~~~~~~~
I ‘\ 18— ’ ‘\‘~~~-

& T - ”%~~~~~~

M U D

\ 
\
\~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ lINT

) SAND ISLAA~I 3
/ GEORG(TOW P4 HARIOS

/ LOCATION OF SHOALING
/ TEST SECTIONS

SCALtS IN FIll

4000 0 4000 1000 2 000
P50101151 I — — - _______ - -—— .- to t s
~~~II.

PLATE 97



/  ~~~~~~~~~~~~~~~~
‘
\

~ r ~ 
-

1-h )

LOCATION OF
GILSONITE INJECTION LINE FOR

SHOALING VERIFICATION

PLATE 98



In accordance with letter from DAEN-RDC, DAEN-ASI dated
22 July 1977 , Subject : Facsimile Catalog Cards for
Laboratory Technical Publications , a facsimile catalog
card in Library of Congress MARC format is reproduced
below .

Trawle , Michael J
Georgetown Harbor, South Carolina; Report 1: Hydraulic ,

salinity, and shoaling verification / by Michael J. Trawle.
Vicksburg, Miss. : U. S. Waterways Experiment Station;
Springfield , Va. : available from National Technical In-
formation Service, 1978.

27 , 
~
146J p ,  98 leaves of plates : ill. ; 27 cm.

(Miscellaneous paper — U. S~ Army Engineer Waterways Ex-
periment Station ; H—78—6, Report 1)
Prepared for U. S. Army Engineer District , Chavlest,~n,

Charleston, South Carolina.

1. Current velocity. 2. Georgetown Harbor. 3. Hydraulic
models. 4 Navigation channels. 5. Salinity. 6. Shoaling.
7. Tides. I. United States. Army. Corps of Engineers.
Charleston District. II. Series: United States. Waterways
Experiment Station , Vlcksburg, Miss. Miscellaneous paper
H—78—6 , Report 1.
TA7 W34m no.11—78—6 Report 1


