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ABSTRACT

This document describes the scientific aspects of the
joint U, S, -Canadian propagation-loss, signal-to-noisé,
and ocean-chemistry experiments that comprise Phase 3
of NORLANT 72, Experimentdescriptions, data process-
ing and reporting plans, levels of effort, and principal
pcrsonnefare delineated for the studies to be conducted
August-September 1972 in the Labrador Basin and Davis
Strait.
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Canadian Forces Auxiliary Vessel
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Continuous wave
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NORLANT 72 PHASE 3 SCIENTIFIC PLAN
I. GENERAL

(U) This scientific plan includes a description of each experiment to be
conducted during Phase 3 of NORLANT 72 and a data processing and reporting
plan., Levels of effort and the principal investigator for earh experiment are
also delineated.

(i)  Propagation-loss and si>r.al-to-noise experiments will be conducted jointly
by Canadian and U, S. personnel, The Canadian Defense Research Establishment
Atlantic (DREA) will provide CFAV QUEST as one receiving platform and the
Navil Underwater Systems Center (NUSC) will provide USNS SANDS (T-AGOR-6)
as a second platform; Canadian Argus long-range patrol aircraft will deploy SUS
charges along tracks intersecting the two vessels. DREA and NUSC are separately
responsible for analyzing and rcporting data obtained, and the exchange of Canadian-
U. S. data will be arranged through CNO (Op-981).

(U) The ocean-chemistry measurements will be conducted by NUSC with the
assistance of Naval Facilities Engineering Command (NFEC) Code FFPO~1 per-
sonnel; the data obtained will be analyzed and plotted at sea, and a fizal report
will be prepared in New London,

II, SCIENTIFIC ORGANIZATION
(U) The organization for the Phase 3 NORLANT 72 exercise is as follows:

a. Commands
ONR (Code 102-08) — U, S. Program Sponsor
NFEC (Code FPO-1) — Environmental Modeling Planning
DREA — Canadian Program Sponsor

UNO (Cp-981) — Data-Exchange Arrangements

UNCLASSIFIED 1
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b, Scientific Staff

R. L. Martin, NUSC - U, S. Chief Scientist
Dr. H. M. Merklinger, DREA — Canadian Chief Sciertist

K. W. Lackie, USOP — Operations, Logistics, and Oceanographic-Data
Coordinator

J. M. Syck, NUSC — Assistant Oceanographic-Data Coordinator

c. Senior Scientists On Board

R. F, LaPlante, NUSC — SANDS
Dr. H. M. Merklinger, DREA — QUEST

UNCLASSIFIED

i T MW e




CONFIDENTIAL TD 4373

III, EVENT 1 — SHOT PROPAGATION~LOSS AND
SIGNAL-TO-NOISE MEASUREMENTS

OBJECTIVES
(C) The objectives are to

a. Obtain propagation-loss and signal~to-noise measurements between
three sets of two stations cach in the arca between the Labrador Basin and
Baffin Bay. Onc station set covers the deep-water basin of the Labrador Sea,

a second set covers the area from the deep-water basin to the shallow southern
approaches of Davis Strait, and the third set straddles Davis Strait,

b, Obcain azimuthal dircctivity of ambient noise by means of a cross-
dipolc array (CDA) at stations hetween the Labrador Basin and Baffin Bay,

APPROACH

(C) SANDS will maintain positions at the southern end of each track (stations
S2, S3, and S5 shewn in figure 1) with a telemetering acoustic buoy system
(TABS) array of two hydrophones deployed at 300 and 3000 ft and telemetering
acoustic data to the ship via an RF link; QUEST will simuliancously maintain
positions at the northern end of each track (stations Q2, Q3, and Q5) with a
60-fl vertical line array (VLA)deployedat 100 ft depth and a single hydrophone at
400 ft hardwired to the vessel, Canadian Argus aircraft will drop Mk 15 SUSs
at 6 nmi intervals; the SUSs will be set to detonate at 60 ft on the first leg of
cach event and at 380 fv on the sccond (reciprocal track) leg; at rauges between

0 and 20 umi from cach ship shots will be detonsted every 2 nmi, The 25 to 1000
Hz data received will be analyzed 1n 1/3-octave bands for propagation loss as a
function of depth. Track lengths will be 960 =i for the deep-water event, 640
nmi for the approaches to Davis Strait, and 460 nmi for the event through Davis
vtraigl . Supporting bathymetric data and expendable-bathythermograph (XBT)
duta will be obtained for each track,

(C) QUEST will deploy the CDA at staticns Q2 through Q5 before or after each
propagaiion events in order to obtain azimuthal noise-directionasity measure-
ments.

CONFIDENTIAL 3
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DATA PROCESSING PLAN

(C) All shots of each event at each station will be processed through analog
1/3-octave frequency bands centered at 25, 50, 100, 290, 400, and 1006 Hz,
digitized, squared and integrated, noise corrected, and reduced to propagation-
loss and S/N values. A total of 144 propagation-loss versus range curves and

36 S/N versus depth curves will be generated and analyzed. Propagation model~
ing for each parameter set (track, source depth, receiver depth, and frequency)
will be requested from the Fleet Numerical Weather Central (FNWC) through the
LRAPP office, The directional ambient-noise data will be similarly analyzed to
vield one curve per station of relative level versus azimuth,

DATA REPORTING PLAN

(U) A preliminary report of 1/3-octave analysis of propagation loss, noise,
and S/N will be completed for the SANDS data by 1 November 1972. This repori
will contain 72 propagation-loss curves, the 36 S/N curves, track bathymetric
data, and supporting environmental observations, A similar report for data
collected on QUJEST will be available 1 January 1973,

(U) The final NUSC report will be completed by February 1973 and wili contain
the FNWC modeling results for QUEST and SANDS data,

DATA PROCESSING, ANALYSIS, AND REPORTING

EFFORT (SANDS DATA,

(U) 1/3~octave processing of all shots . . . . . . . . 3 man-months
Preliminary data analysis and reporting . . . . . . 1 man-month

Final report and analysis , e + « « « . 2 man-months

PRINCIPAL INVESTIGATORS

(U) The principal investigators for this event are R, F. LaPlante, NUSC,
and Dr. H, M. Merklinger, DREA.
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IV, EVENT 2 — OCEAN-CHEMISTRY MEASUREMENTS
OBJECTIVE

(U) The objective is to measure the vertical profiles of temperature, corduc-
tivity, salinity, sound velocity, dissolved oxygen, and pH at site M-2 in the
Labrador Sea. The data will be considered represcutative of the summer con-
ditions and utilized for the design of structures that could be placed in the area.
The data will permit calculation of corrosion potentials of materials as a func-
tion of depth.

DESCRIPTION OIF EXPERIMENT

(U) Measurements will be conducted at three stations within 50 nmi of site
M-2 (shown in figurc 1), At each station a Plessey conductivity-temperature-
depth/sound-velocity (CTD/SV) system wiil be used to obtain a continucus pro-
file of conductivity, temperature, and sound velocity as functions nf depth down
to the maximum capability of the instrument (about 3000 m). A 12-bottle rosette
sampler will be used in conjunction with the CTD/SV to obtain water samples
for shipboard determination of dissolved oxygen and pH, The sample interval
will be such that 12 equally spaced samples will be taken. Samples from the
maximum depth of the CTD/SV to the bottom (approximately 4000 m) will be
obtained by using five Nansen bottles at equally spaced intervals to slightly
overlap the rosette-sampler profile. Oxygen values will be determined by the
Winkler method.

DATA ANALYSIS PLAN

(U)  The output of the CTD/SV will be recorded by two methods — on a graphic
recorder that provides a real-time profile and performunce monitoring during
lowering, and on a tape recorder that will store digital information for later
analysis ashore, The digital data will be printed and plotted with the computer

at NUSC/NL. Salinity will be calculated from CTD/SV information and plotted.
Dissolved oxygen and pH information will be hand plotted as the data are obtained.
Nansen-cast data will be used to calculate sound velocity, and this information will
supplement the CTD/SV data to yield a composite profile from the surface to the
bottom,

DATA REPORTING PLAN

(U) A final report consisting of a short narrative, computer data outputs,
and the profiles will be submitted within one month of completion of the cruise.
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DATA-PROCESSING, ANALYSIS, AND REPORTING EFFORT

(U) Data-acquisition and analysis atsea. . . . . ., . . . 3 man-weeks

Data-analysis and reporting ashore . . . . ., . . . . 2 man-weeks
PRINCIPAL INVESTIGATOR

(U) The principal investigator for this event is J, M. Syck, NUSC,
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Annex A
ENVIRONMENTAL DATA PLAN

(U) All environmental data will be forwarded to the Oceanographic Data Co-
ordinator vy 30 September 1972, by hand or by mailing to U. S. Naval Oceano-
graphic Off’ :2 (Code 7005}, Washington, D. C. 20390. Data such as AXBT, XBT,
bathymetry, :ound-velocimeter, and STD records will be machine digitiz.d,
processed, verified, and coded on punched cards or magnetic tape for final plotting.
These data can aiso be maode available in a format suitable for input to propagation-
loss prediction modeling programs. It is anticipated that this effort will be completed
by 31 December 1972.

(U) The Oceanographic Data Coordinator will review, as promptly as possible
after the exercise, the ship and aircraft environmental data obtained for complete -
ness and adequacy for project objectives.

(U) Plots of environmental data made during or after the experiment will have the
following formats:

XBT, AXBT, and other data shallower than 1000 m depth will be plotted to
the following scales: sound velocity on the abscissa to a scale of 20 m/sec per in.;
depth on the ordinate to a scale {left hand) of 100 m per in. for a totai scale length
of 10 in. (1000 m); the right-hand ordinate scale will be labeled to show each
200 ft.

Composite displays showing each plot of sound velocity versus depth (for a
given location) at a position along the abscissa that indicates the time at which it
was taken will have a time scale of 10 hr per in. along the abscissa.

Preliminary bathymetric-prefile diagrams are required to have a horizontal
scale of 20 nmi per in. reading from west to east and a vertical scale of either
500 fathoms per in. or 1000 m per in.
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