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1.0

Introduction

As part of the Northern Oil and Gas Action Plan (NOGAP) the Department of Indian
Affairs and Northern Development Canada ( DIAND ) is undertaking to prepare an
inventory of seabed granular resources for the Beaufort Sea.

To support this undertaking, detailed bathymetric data is needed to more accurately define
existing granular resources and to identify locations of potential new sources. Existing
bathymetry maps in the area are intended for navigational purposes and do not show the
level of detail needed for such interpretations.

The purpose of this project was to first acquire existing bathymetric data in digital form
covering the study area. Secondly, the data was to be processed modeled and mapped in
usable form for the purposes of identifying seabed features.

An additional task of providing survey positioning support to a field program was added
to this contract. This task involved providing the positioning with GPS technology
assisting the field program in collecting physical data and samples in the study area.

This study was carried out on behalf of the Department of Indian Affairs and Northern
Development. Mr. Bob Gowan was the scientific officer for the project and terms and
conditions for the contract are outlined on Contract A7134-3-0049/01-ST.
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Background

As part of the NOGAP project A4, DIAND is preparing an inventory of seabed granular
resources for the Beaufort Sea. This is being done in preparation for the eventual
development of offshore hydrocarbon resources. Several granular resource management
blocks have been identified, primarily based on geological, geophysical and geotechnical
data collected by the resource exploration industry and the Geological survey of Canada.
To date, approximately 40 million cubic metres of seabed granular materials has been used
for construction of artificial islands and of supporting berms. Some primary granular
sources ( e.g., Issigak, Isserk and Ukalerk) have been found to consist of low relief seabed
ridges, lying within a relatively narrow range of water depth.

Two previous NOGAP studies investigated the use of digital terrain models developed
from digital hydrographic data. Digital models of the Western Beaufort (Yukon)
continental shelf and the eastern (Erksak) portion of the central Beaufort were used to
identify potential survey target areas and for general geological interpretation. These
projects used digital terrain modelling techniques to generate different visual images that
depicted the sea bottom. The different images included detailed contour plots and 3
dimensional meshed grids viewed in perspective. These grids were particularly useful in
identifying subtle bathymetric features that were not readily apparent on contour plots.

The area examined under this study was the southern Akpak Plateau and adjacent areas of
the Beaufort Sea, NWT. The study would be limited to the area where the Canadian
Hydrographic service could provide digital data.
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Figure 1
Study Area Location
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Data Acquisition

Bathymetric data for this study was obtained from the Canadian Hydrographic Service.
The data was collected on CHS field survey campaigns dating from 1978 to 1989. Except
for an area surrounding Pullen Island, the data was predominately available in digital form.

Digital sounding data from 11 field sheets covered the area and are shown in figure 2.
The data acquired covered an area greater than the area being studied by this project and
is available if the study area needs to be expanded.
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Figure 2
Field Sheet Coverage

The sounding data was extracted from the digital field map sheets maintained by the CHS.
The data set is known as the "clean data set." Soundings in a "clean data set" have been
edited and corrected for tidal fluctuation and variation in the velocity of sound in water.
This data set is not considered to be "Navigational quality" as it may still contain some
erroneous soundings, however the density of data makes it more suitable for detailed
contouring.
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Soundings from the following field sheets were acquired,

Field Number Area of
Sheet of . coverage Scale Comments
Soundings Km?
10143A 150595 1322 1:150000 | Hudson 81 corridor survey
10143B 151410 1360 1:150000 | Hudson 81 corridor survey
W10168 38189 177 1:20000 | Tully 85
W10169 56429 273 1:20000 | Tully 85
W10170 48631 278 1:20000 | Tully 85
W10171 72507 306 1:20000 | Tully 85
W10172 23183 142 1:20000 | Tully 85
W10173 54728 288 1:20000 | Tully 85
W10176 271478 2108 1:100000 | Tully 85
W10184 154547 2367 1:100000 | Tully 88
W10185 125217 2770 1:100000 | Tully 89
Totals = 1146914 11391
Table 1
CHS Digital Data Sets

Sounding line spacing was for the most part 100 metres. Sounding sampling along the line
was approximately 50 to 75 metres. Although during a survey, sounding data is collected
at a rate approaching every 1 to 2 metres along line, the data is then parsed into a more
manageable interval of 50 metres. Soundings were in metres and decimetres for depths
under 31 metres. Depths greater that 31 metres are rounded to the nearest metre.
Soundings are shoal biased in areas where shoals have been examined. This occurred
mostly in the Kugmallit Bay field sheets (1:20000 field sheets).

Depths in the area surrounding Pullen Island were not available in digital form. Digital
data for this project was manually digitized from field sheet WA10086 .

The digital data sets were acquired directly from the CHS although permission to use the
data had to be obtained from Nautical Data International, Inc. At the beginning of this
study the Canadian Hydrographic Service was developing the infrastructure to support the
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distribution of digital data products. The CHS was entering into an agreement with NDI
granting them the right to license the use of CHS digital products to value added resellers
and to end users. Users wishing to use CHS data were required to enter into a license
agreement with NDI. Challenger entered into this agreement for the purposes of this
study. A copy of the agreement is included in appendix "A".

A print of field sheet WA10086 was obtained from the CHS to provide coverage
surrounding Pullen Island. Permission was sought from the CHS to digitize the field
sheet. Since a relatively small portion of the field sheet was being digitized, the
requirement for a formal licence agreement was waived. An understanding exists that this
data is not to be resold or used for navigational purposes.

Survey Datum and Mapping Plane

All sounding positions are given in Universal Transverse Mercator coordinates (UTM,
zone 8, central meridian = 135°). The survey datum is NAD27.

For the most part sounding launches were positioned with ARGO and could be considered
accurate to 10-15 metres.




4.0  Data Preparation

The process of preparing the data for digital processing involved reformatting the data sets
into a format more suitable for the software being used. The data sets were also parsed to
reduce the size of the files and make them more manageable. All processing was done on
an IBM computable 486 (66 megahertz) desktop computer with a 420-megabyte hard
drive.

The following flow chart outlines the processes followed in preparing the data for
processing.

Acquire Data

Uncompress files
from ZIP format

Parse CHS format
ito Northing,
Easating, Depth

Scan Data Sat for
outiiers and obvious

Large Scale Small Scale
Drawings Drawings

Thin data to sult Sort Data into
drawing scale Smaller Blocks

Figure 3
Data Preparation Flow Chart
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The digital data received from the CHS was compressed into 11 files using PKZIP version
2.04c.

Each file was un-compressed into an ASCII computable text file. Un-compressed the files
expanded into 89 megabytes of data. Each data file consisted of a file header indicating
type of data, source and column headers. Data was formatted in a fixed field format of 80
characters per record.

Display for: SCRATCHSHYDROG: [WOODS.TUL851W10172, Date: 8-DEC-1993 11:56:55
Last editted: B8-DEC-1993 11:23

KEY =m=mzzmx mewex CHARTED POSITION =mmem sznxzx=x DEPTH SOURCE

534929.030  7723020.710 1.1 WA10172
534986.940  7723023.750 1.1 WA10172
534995.070  7723059.320 1.4  WAT0172
534894.490  7723071.510 1.4  WA10172
535195.220 7723083.700 1.2 WA10172
535201.320 7723120.280 1.4  WA10172
535081.430  7723137.550 1.1 WA10172
534902.620  7723147.710 1.6 WA10172
534994.060  7723173.110 1.6 WA10172
Figure 4
Clean Data Set File Structure

These large ASCII text files were then compressed into a more suitable format by
removing the blank spaces used for formatting the data in the file. Comma delimited files
of northing, easting and depth were created. These compressed files amounted to
approximately 29 megabytes of data.

Next the data was screened for zero depths. Although the clean data set was acquired,
some erroneous points still existed and had to be removed.

Conversion from geographic coordinates to a mapping plane coordinate system was not
required. The data set was received in UTM zone 8 coordinates.

Data was further sorted into more manageable sizes for the two series of drawing scales.
To accommodate the larger scale drawings the data was thinned. Sounding lines were
measured at 100 metre intervals with a sounding spacing of between 30 to 50 metres. At
a scale of 1:100000 this would translate to a line spacing of 1mm and a sounding every 0.3
to 0.5mm. To speed up processing time and reduce the size of files required the data was
thinned to a minimum of 250 metres along a sounding line for the small scale drawings.

To accommodate the larger scale drawings the data was sorted into a series of 16 blocks
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covering the study area. Limiting the size of each block was required to keep the size of
the data blocks manageable. The software used to build a Triangulated Irregular Network
was written by SoftDesk. Theoretically the software is capable of handling an unlimited
volume of points, however as a practical matter, these very large files require a large
amount of storage capacity and processing time. To keep the processing time manageable
and generally under 12 hours per sheet the study area was subdivided into the 16 smaller
blocks. This also kept the additional processing files required by the TINing process
under 150megs.

Digitizi

Soundings in the areas surrounding Pullen Island were manually digitized from field sheet
WA10086 . This field sheet was prepared at a scale of 1:100000 with a surveyed line
spacing of approximately 1000 metres. Soundings along a survey line were spaced
approximately every 500 metres. An area covering approximately 573 Km? was digitized.
This amounted to 923 points that had to be digitized. A large digitizing table was used to
preform the task. The area surrounding Pullen Island that was digitized is shown in figure
5.
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Figure 5
Soundings Manually Digitized
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Data Processing

The Digital Terrain Modelling software used to produce the contour maps and mesh grid
plots was written by SoftDesk. This software integrates fully with AUTOCAD and allows
among other things the ability to take randomly spaced point data and prepare a digital
terrain model or surface from which many products may be derived. :

Randomly space point data is used to define a surface. The SofiDesk DTM package
defines each surface as a Triangular Irregular Network (TIN). A Triangular Irregular
Network is a common method of digitally representing three-dimensional surfaces. Points
are connected into triangles that represent planar triangular faces. The points are
connected optimally to make the triangles as nearly equilateral as possible. Since each
vertex of the TIN is a surface point, a TIN honours all the points exactly. The planar
faces of a TIN can subsequently be use to interpolate elevations for volumetric,
isopaching, profiling, elevation analysis, contouring or as a surface to render.

5.0
f W28

26 16.2
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Figure 6
Triangulated Irregular Network
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Two components of a TIN are point data and break lines. Breaklines represent abrupt
discontinuities in the slope of a surface. Surface examples where breaklines may be
applicable are features such as walls and ditches. When defining sea bottom topography
break lines are generally not applicable. Sea bottoms tend to have no abrupt changes in
slope and defining where they may exist is always a technical problem.

Two scales of drawing were prepared for this study. The small scale overview drawings
showing the entire study area were prepared using a TIN developed from as reduced set
of data. This data set was "thinned" so that no two points were closer than 250 metres.

The detailed drawings were derived from all data in each of the sixteen sub blocks in the
study area. A limitation of computing time and disk spaced were the deterrmnmg factors
in deciding the size of the detailed study blocks.
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Data Presentation

Data plots prepared from the digital bathymetry data complied under this study are
contained in Appendix "B". The plots are in 11"x17" format and a list of the plots is
contained in table 2.

g:::;:f Type Description

93-5631-1 Contour One metre contour plan of entire study area.
All-DXB.DWG | Grid Mesh | 250x250m grid mesh of entire study area
KEY DWG Key Plan Key plan for detailed grid mesh drawings
1-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 1
2-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 2
3-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 3
4-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 4
5-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 5
6-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 6
7-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 7
8-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 8
9-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 9
10-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 10
11-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 11
12-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 12
13-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 13
14-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 14
15-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 15
16-DXB.DWG | Grid Mesh | 100x100m grid mesh in perspective - Area 16

Table 2
11"x17" Drawings

Drawings 93-5631-1 and ALL-DXB.DWG were also presented in a D size format and
provided under a separate cover.
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To produce grid plots suitable for detailed examination, larger scale drawings were
prepared. To accommodate this, the study area was broken into 16 subsets. The grids
show on these plots are plotted at an interval of 100 by 100 metres. Figure 7 depicts the
areas covered by each subset.

@00000m E

L E
\ 2

4 3 1
78000C0m N
3 6 8

12 | 11 | 19 9

7780000m N _
13 14 4
e
Figure 7
Grid Mesh Plots Location Plan
Digital Data Sets

The drawings prepared for this study are representative of the general topography of the
study area. Further examination of sea bottom features is possible with use of the digital
data sets provided as part of this study.

Two digital data sets are provided. Both are comma delimited ASCII files with each
record being one sounding in Northing, Easting, Depth order.

Data files on disk have been compressed usmg program PKZIP version 2.04c. Files will
be required to be un-compressed prior to using,

The Bathymetric Data Sets contained in file BEAUFORT.ZIP are the reformatted CHS
clean data sets. The file are organized by CHS field sheets and comprise of all points
received from the CHS. Each record is a comma delimited ASCII record of Northing,
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Easting and depth. Spaces and redundant information has been removed in order to
reduced the file size. Points must be considered to be randomly spaced along sounding
lines.

The Grid Data Set contained in the file 200MGRID.ZIP is the interpolated grid data for
the study area. Data points are interpolated on a 200 metre spacing. Each record is a
comma delimited ASCII record of UTM Northing, Easting and depth. Interpolation of the
grid had to be done in four quadrants thus the grids are not evenly interpolated at the same
200 metre spacing throughout the study area.
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Survey Support for Ground Truthing

The initial results of this project were used to identify and delineate potential new granular
resources and to identify potential target areas for additional geophysical surveys and
ground truthing programs. Many features are identified by the subtle changes in seabed
relief. To locate these features in the field for further examination a degree of accuracy in
position is required which is at least as accurate as the system which positioned the
bathymetry data.

As an extension to this contract, Challenger was to provide survey support to a winter
field program. Challenger provided helicopter and ground supported positional surveys to
sub-metre accuracy of geophysical lines and ground truthing sites.

BEAUFORT S EA

Figure 8
Ground Truthing Sites
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Global Positioning System technology was used as the survey tool. Used in a kinematic
mode the system is capable of yielding sub-metre results with a very short period of time.
Utilizing GPS provided a cost-effective means of quickly determining the position of
points to an accuracy of better than one metre.

GPS operating in a point positioning mode is accurate to within 100 metres. In a standard
differential mode accuracy of within 5 metres are achievable. Challenger employed
differential kinematic techniques to achieve sub metre accuracy. The improved accuracy
was realized by employing Trimble 4000SSE receivers. The incremental costs of
employing these receivers were relatively minor and the improvement in accuracy was
great. This improves accuracy will improve the modelling of seabed features and future
studies may be referenced to these sites with a greater degree of certainty.

Mobilization

On March 30, 1994 two Trimble 4000SSE geodetic grade P-Code GPS receivers with a
surveyor were mobilized from Calgary to Inuvik. The surveyor and equipment arrived in
Inuvik at 13:00 hrs. and immediately went on to set up and survey five boreholes in the
Caribou Creek area south of Inuvik.

Caribou Creek Survey

The positions of five boreholes in the Caribou Creek area, 30 Kms. south of Inuvik, were
confirmed with differential GPS. This survey took place on the same day the surveyor and
equipment arrived in Inuvik. A temporary GPS base station was established near Caribou
Creek from a Control monument in Inuvik (CCM-15). From this temporary base station
five boreholes were surveyed. The survey was also tied into NWT survey control point
4009303.
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Coordinates = UTM Zone 8 (CM=135°W)
Caribou Creek Survey Datum = NAD27
Date of Survey = March 30, 1994
Point Number | Northing Easting Elevation Description
1 7553690.5 | 562889.6 | 233 Control Point
101 7553409.6 | 563077.6 474 BH-28
102 7533397.4 | 563071.9 472 NWT Control Point
103 7553553.4 | 563023.8 444 BH-29
104 75535862 | 563104.9 | 42.7 BH-30
105 7554212.3 | 563155.5 44.5 BH-32
106 7554084.8 | 563124.3 449 BH-31
107 7583057.2 | 552780.3 | 235 Control Point (CCM-15)
Table 3
Caribou Creek Survey

Pullen Survey Control

The coordinates of CLS C/14 were determined from control point Pullen-4. An error in
the published elevation of Pullen-4 is suspected. Using the published value of 38.1m ASL
resulted in ice elevations consistently at 8.1 metres elevation. The elevation subsequently
used for Pullen-4 was lowered to 30.0 metres.

Coordinates = UTM Zone 8 (CM=135°W)
Survey Control Datum = NAD27 ‘
Date of Survey = March 31, 1994

Point Northing | Easting | Elevation Description
Number
200 7740670.2 | 522978.2 27.1 CLS Post C/14
300 7740609.3 | 5228913 30.0* Pullen-4 ( Elevation adjusted )
Table 4

Pullen Survey Control
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North of Pullen Island Survey

In an area North of Pullen Island fifteen bore holes were surveyed. Points were surveyed
using kinematic techniques using a base station located on CLS Post C/14. All points were
measured to the ice surface.

North og Pullen Island . gm'_‘__“tg;;gfl“ Zone 8 (CM=135"W)
urvey Date of Survey = March 31, 1994
Point Northing | Easting | Elevation Description
Number
301 7746098.6 | 524298.4 -0.1 BH-2
302 77515078 | 537165.4 0.1 BH-7
303 77515374 | 535938.2 0.1 BH-6
304 7751507.6 | 534082.7 0.0 BH-8
305 7750910.7 | 533631.4 0.0 BH-9
306 7750899.2 | 5341648 | 0.0 BH-10
307 7750906.0 | 534679.3 0.0 BH-11
308 7749873.9 | 536489.3 0.0 BH-12
309 77498584 | 535654.7 0.0 BH-13
310 77498833 | 534913.2 0.0 BH-14
311 77498568 | 534276.7 0.1 BH-15
312 7749496.9 | 5348327 0.0 BH-5
313 7746653.3 | 535344.9 0.0 BH-4
314 7746466.5 | 534579.8 0.1 BH-3
315 7745632.1 | 522548.7 0.0 BH-1
Table 5
North of Pullen Island Survey
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Line MR-2 Survey

Five boreholes and 3 points along a seismic line were surveyed alone line MR-2. The GPS
base station at CLS C/14 was used as a coordinate reference.

-19 -

Lilsllt: rl\‘il;'z g:?:g:n:ﬁil) IZJ;I’M Zone 8 (CM=135°W)
Date of Survey = March 31, 1994
Point Northing | Easting | Elevation Description
Number
401 7722379.4 | 5311814 18.0 BH-23
402 7732701.8 | 529470.0 0.0 BH-19
403 7732575.0 | 529347.7 0.2 BH-18
404 7732509.4 | 529272.4 0.3 BH-17
405 77324238 | 529201.3 05 BH-16
406 7732104.6 | 529131.8 12.0 MR-2-E
407 7732245.0 | 529007.7 27 MR-2-C
408 7732450.5 | 528752.0 242 MR-2-W
Table 6
Line MR-2 Survey
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7.6  Hansen Harbour Survey

The points surveyed in Hansen Harbour were surveyed kinematically for a base station
located on point 401 ( BH-23 on line MR-2 ),

Hans;: ‘3:;"0“" ggf:ﬂﬁip IZJ;I‘M Zone 8 (CM=135°W)
Date of Survey = March 31, 1994
Point Northing | Easting | Elevation Description
Number ‘

501 77255178 | 528538.8 9.8 HH-1(W)

502 7725704.8 | 528863.0 230 HH-2

503 7725830.0 | 529104.2 93 HH-3

504 7725932.6 | 529300.6 13.8 HH-4

505 7725995.0 | 529442.3 152 HH-5

506 77260015 | 529643.9 26.8 HH-6

507 7726086.5‘ 529804.8 21.0 HH-7

508 7726110.9 | 529995.6 87 HH-8

509 7726101.5 | 5301604 13.7 HH-S

510 77261169 | 530222.7 11.9 HH-10

511 7726160.9 | 530314.9 14.4 HH-11

512 7726148.6 | 530525.0 19.5 HH-12

513 7726151.4 | 5305479 17.9 HH-13

514 7726156.5 | 530599.7 21.0 HH-14

515 7726194.3 | 530745.6 143 BH-24

516 7726269.6 | 530844.9 6.0 HH-15

517 7726331.2 | 5311249 10.1 BH-25

518 7726354.3 | 5311923 10.3 HH-16(E)

519 7726285.8 | 5313584 55 HH-17

520 77260516 | 531681.1 0.2 HH-18 ( End of Line )

Table 7

Hansen Harbour Survey
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The points surveyed in Wallace Bay were surveyed kinematically for a base station located

on point 401 ( BH-23 on line MR-2 ).

W asl::‘ rc: c?ay g:g::l}_—a:;[) 1217TM Z.one 8 (CM=135°W)
Date of Survey = April 1, 1994
Point Northing | Easting | Elevation Description
Number
601 7722263.5 | 5317182 16.5 WB-SOUTH
602 7723186.4 | 5325278 204 WB-1
603 7723132.6 | 532459.5 12.5 WB-2
604 7723017.1 | 532307.6 237 BH-21
605 7723136.1 | 5321454 248 BH-20
606 7723073.1 | 531976.0 153 WB-3
607 7722988.0 | 531705.5 234 BH-22
608 7722961.0 | 531517.3 180 WB-4
609 7722867.4 | 531455.5 174 WB-5 (Top of Slope)
610 7722733.6 | 5312864 6.9 WB-6
611 7722551.9 | 531212.7 204 WB-7
612 77224479 | 5311830 17.3 WB-8 ( End of Line )
Table 8

Wallace Bay Survey
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7.8  Hansen Harbour - North Bay Survey

The following points surveyed between Hansen Bay and North Bay were surveyed
kinematically for a base station located on point 401 ( BH-23 on line MR-2 ).

Hansen I-Iagl::::r - North Bay gggiﬁa;:;;ng Zone 8 (CM=135"W)
« Date of Survey = April 1, 1994
Point Northing | Easting | Elevation Description

Number

701 | 7725850.2 | 531236.9 53 HH-S-EM-34

702 7726030.4 | 5312124 0.0 HH-NORTHBAY

703 7725630.5 | 531284.5 204 HH-P1

704 7725687.9 | 5313909 229 BH-26

705 7725713.0 | 5314382 23.8 HH-P2

706 7725730.8 | 531507.9 230 HH-P3

707 7725820.3 | 531607.1 7.1 HH-P4

708 7725865.5 | 5316452 10.7 HH-P5

709 7725955.2 | 531680.7 45 HH-P6 (End of Line)

Table 9

Hansen Harbour - North Bay Survey
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7.9  Line 4B1 Survey

The following points surveyed on line 4B1 were surveyed kinematically for a base station
located on point 801 ( End of line on line 4B1). This point was derived from point 401 (

BH-23 on line MR-2 ).
Lsi': :;‘;1 g:tc::;c:la:sAD 1217TM Z'one 8 (CM=135°W)
Date of Survey = April 1, 1994
Point Northing | Easting | Elevation Description
Number
801 7705549.0 | 539469.6 12.2 | 4Bl (End of Line)
802 7703635.3 | 538643.3 11.7 4B1-1 (EAST-BOL)
804 7704050.7 | 5382320 228 BH-27
805 7704133.2 | 5381255 15.6 4B1-3(Shot on Ice)
806 7704203.4 | 538016.6 19.8 4B1-4
807 7704205.8 | 537905.8 21.1 4B1-5
808 7704348.1 | 538104.2 19.8 4B1-6
809 7704453.3 | 538175.3 21.1 4B1-7 (Aborted BH)
810 7704619.4 | 5383684 12.7 4B1-8
811 7704800.0 | 538483.2 13.3 4B1-9
812 77049409 | 538631.4 12.7 4B1-10 (Top of Slope) |
813 T704986.7 | 538674.5 78 4B1-11 ‘
814 7705095.9 | 538838.8 7.1 4B1-12 (Shot on Ice)
815 7705178.0 | 538943.6 78 4B1-13 (Toe of Slope)
816 7705200.7 | 538963.7 12.2 4B1-14
817 7705218.5 | 5391189 13.1 4B1-15
818 7705291.2 | 539265.3 10.2 4B1-16

Table 10
Line 4B1 Survey
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A series of six drawings showing the points surveyed during the field program were
prepared. Table 11 lists the drawings prepared.

Drawing Description

Number
93-5631-2 Borehole Location Plan - Line 4B1 survey
93-5631-3 Borehole Location Plan - Wallace Bay survey
93-5631-4 Borehole Location Plan - Hansen Harbour survey
93-5631-5 Borehole Location Plan - Line MR2 survey
93-5631-6 Borehole Location Plan - North of Pullen Island survey
93-5631-7 Borehole Location Plan - Caribou Creek survey

Table 11
Field Survey Plans

These drawings with the Mylar original were delivered under a separate cover.
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Recommendations

The data plots presented as part of this report are intended as a general overview of sea
bottom topography of the study area. It is intended that these plots be used to identify the
existence and general location of sea bottom bathymetric anomalies. Further examination
and mapping of each anomaly will be required. Other features may become apparent when
the model is viewed from a different angle.

In its' entirety, the data sets used for this study are very large. Examination of features
identified from the plots in this report should be made on smaller subsets of the larger
database. Database programs such as dBase or FoxPro can be used to extract rectangular
blocks of data from the complete set. Desktop GIS software such as MaplInfo or InFocus
will allow searches of data within more complicated polygons.

Two data sets have been provided with this report. The CHS clean data set is the most
dense and will yield the most accurate representation on the feature being mapped. Using
data extracted from this data set will require contouring and gridding software capable of
processing randomly spaced data points. Many such packages now exist for the PC
environment. One such package is QuickSurf available from Schreiber Instruments,

Grid data interpolated at a 200 metre spacing in file 200MGRID.TXT can be used with
mapping software not capable of processing randomly spaced data. Depth values have

been interpolated from the CHS clean data set and some reduction in resolution can be

expected.

The digital data acquired for this study should be archived in a GIS for use in future
studies. Considerable effort has been made to obtain the data from the CHS and this
should not go to waste. The data compiled in previous studies should also formulate part
of the GIS. This bathymetric data is a suitable base for future engineering studies.
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Conclusion

Accurate knowledge of sea bottom topography is fundamental in analyzing granular
resource potential in offshore areas. Topography serves as a background for studies of
the sub-bottom and assists in identifying subtle trends or rises in the seafloor.

Accurate representation of sea bottom topography is dependent on bathymetric surveys.
The Canadian Hydrographic Service has surveyed most navigable Canadian waters. These
surveys were intended to identify hazards to navigation but the bathymetric data sets
collected are useful for geological and engineering purposes. Quality bathymetric data in
digital form, derived from Canadian Hydrographic Service surveys can now be obtained
from Nautical Data International. This will simplify the process of acquiring future data
sets.

With the emergence of desk top software capable of generating and displaying digital
terrain data the acquisition and preparation of the digital data sets will continue to be
useful. The ASCII format of the data sets will allow the data to be integrated easily into
other application software.

The graphical products presented in this report are intended as an overview of the study
area. The digital data set allows the user the ability to examine features in detail and
generate graphical images suited for the particular study undertaken.




End User Licence Agreement
Non-Navigation Uses

THIS AGREEMENT, made in duplicate
BETWEEN

Nautical Data International, Inc.
Bally Rou Place, 280 Torbay Road
P.O. Box 127

8t. John's, NF

A1C BH5

hereinafter referred to as "The Licensor”

AND
Challenger Surveys and Services Lid.
190, 7330 Fisher St. S. E.
Calgary, Alberta
T2H 2H8

hereinafter referred to as "The Licensee”

WHEREAS:

The Licenses is interested in obtaining digital bathymetric data from Canadian Hydrographic
Service (hereinafter referred to as "CHS") field sheets 10168, 10169, 10170, 10171, 10172,
10173, 10176, 10184, 10185 and 10143 (hereinafter referred to as "The Product"), for the
production of a digital terrain model to serve as a base map to delimit potential target
areas for granular raterial as a part of a study on behalf of Indian and Northern Affairs
‘(hereinafter referred to as "The Purpose”),

AND WHEREAS:
The Licensor has been authorized by CHS to grant rights and licences for the use of data from
CHS products,

NOW THEREFORE It is agreed as follows:

1. The Licensor grants The Licensee a non-exclusive, non-assignable right, hereinafter referred
to as "The Licence" to use The Product only for The Purpose.

2. Inconsideration of The Licence, The Licensees agrees to pay The Licensor, upon recaipt of
The Product, a fee of $1000 Canadian dollars plus $50 handling charges and applicable
taxes.

3. The Licensee will not use The Product for navigation.

4. The Licensee will not copy or transfer The Product in whole or in part except for The Purpose.

" If The Licensee transfers The Product to a third party for The Purpose, then The Licensee will

Inform NDI of the transfer and will inform the recsiving party on the restriction on the use of
The Product as per this licence.

——t OO AN SHA_0Jd £C08 _9AR 2195 ni:el  £6/%2/21




5. The Licence does not confer any interest in The Product to The Licensee, nor does it confer
permission to sell, license, lease, assign, or patent any interest in the Product.

6. The Licensee will hot include The Product in whole or in part in any commercial product
without the express written consent of The Licensor.

7. The copyright in The Product remains with the CHS in right of her Majesty, the Queen.

8. The Licensor does not warrant or guarantee the accuracy, completeness or currency of The
Product.

9. This agreement is valid for a period of one year and may be renewed by written request from
The Licensee.

10. This Agreement constitutes the entire agreement between The Licensor and The Licenses.

This Agreement has been executed by The Licensor and The Licensee through their duly
authorized representatives.

LICENSOR: NAUTICAL DATA INTERNATIONAL, INC. —
—— . .
Per; &\nm_. Ly Title: l aggd 4 \_,;g; cly- Ceo

Date; —:Ig.lm‘t:\l L.’ A4

f

LICENSEE: CHALLENGER SURVEYS AND SERVICES LTD.

Per; 44%) QAMA— TitleProject Manager

Date: December. 29, 1993
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