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NOTICE 

This document is for the private information and benefit only of the client for whom it was prepared and for the 
particular purpose previously advised to Sandwell Engineering Inc. ["Sandwell"]. The contents of this document 
are not to be relied upon or used, in whole or in part, by or for the benefit of others without prior adaptation and 
specific written verification by Sandwell. 

Particular financial and other projections and analysis contained herein, to the extent they are based upon 
assumptions concerning future events and circumstances over which Sandwell has no control, are by their 
nature uncertain and are to be treated accordingly. Sandwell makes no warranties regarding such projections 
and analysis. 
Sandwell and its corporate affiliates and subsidiaries and their respective officers, directors, employees and 
agents assume no responsibility for reliance upon this document or any of its contents by any party other than 
Sandwell's client. 

Copyright to this document is wholly reserved to Sandwell. 
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GEOTECHnical resources ltd. / GOLDER & ASSOCIATES 
CLIENT:  SOHIO PETROLEUM COMPANY et al 
REPORT DATE:  SEPTEMBER, 1985 

Construction, Testing & Monitoring Spray Ice Island (Main Report) (MARS) 

Overview: 

The objectives of the project were as follows: 
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McCLELLAND-EBA, Inc. 
CLIENT:  AMOCO PRODUCTION COMPANY, DENVER 
REPORT DATE:  October, 1985 

Design Basis MARS Spray Ice Island 

C-CORE, The Ice Islands Project (MMS) 15 
142687, 31 October 2003 



 

 

McCLELLAND-EBA, Inc. 
CLIENT:  AMOCO PRODUCTION COMPANY, DENVER 
REPORT DATE:  October, 1985 

Design Basis MARS Spray Ice Island 

C-CORE, The Ice Islands Project (MMS) 16 
142687, 31 October 2003 



 

 

McCLELLAND-EBA, Inc. 
CLIENT:  AMOCO PRODUCTION COMPANY, DENVER 
REPORT DATE:  October, 1985 

Design Basis MARS Spray Ice Island 

 
 
 

C-CORE, The Ice Islands Project (MMS) 17 
142687, 31 October 2003 



 

 

GEOTECHnical resources ltd. 
CLIENT:  CHEVRON U.S.A. Inc. 
REPORT DATE:  November, 1988 

Design Basis Karluk Prospect King Spray Ice Island 

Overview: 
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SANDWELL SWAN WOOSTER INC. / CATCO 
CLIENT:  CHEVRON U.S.A. 
REPORT DATE:  September, 1989 

Karluk ice Island Project Report 

Overview:  
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  November 19, 1974 

Ice Platform for Offshore Drilling Hecla N-52 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  July 9, 1975 

East Drake I-55 Offshore Drilling Ice Platform 

C-CORE, The Ice Islands Project (MMS) 27 
142687, 31 October 2003 



 

 

FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  July 9, 1975 

East Drake I-55 Offshore Drilling Ice Platform 

 
 

C-CORE, The Ice Islands Project (MMS) 28 
142687, 31 October 2003 



 

 

FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  November 23, 1977 

Offshore Drilling Ice Platforms for West-Hi Rig #1 at Drake F-76 and  
Roche Point I-43 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  November 30, 1977 

Drake Point Offshore Pipeline Near Shore Resistance to Ice Scour 

Overview: 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September 4, 1978 

Offshore Drilling Ice Platforms Roche Point O-43 and Cape Grassy I-34 

Overview: 

Operation Schedule: 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September 29, 1978 

Offshore Drilling Ice Platform Drake F-76 
Overview: 

In the winter season of 1977-78 a sea ice platform was constructed at Drake F-76 to 
allow West-Hi Rig #1 to drill and complete a production well.  In the design of the 
platform, parameters were used which were taken from the performance of former 
ice platforms.  This report studies the behaviour of the ice platforms of Drake F-76 
in terms of measurements obtained during the operation of the Rig #1 and the 
results are compared with predicted design data. 

The total depth of the well was approximately 1128 m (3700 ft) and the maximum 
total load applied to the ice platform was about 3800 kips.  Starting on a 1.03 m (3.4 
ft) ice thickness of first-year ice, the ice platform was built up by flooding and 
freezing the surface to a final average thickness of 7.10 m (23.3 ft) at January 26 
1978. 

Construction Operation Dates: 

Start Flooding:  Nov. 14, 1977 
Completed Flooding: Jan. 26, 1978 
Initial Thickness:  3.4 ft. 
Final Thickness:  23.3 ft. 
Start of Rig-Up:  Feb. 4, 1978 
Spud Date:   Mar. 2, 1978 
Release Date:  Apr. 28, 1978 

A first at this site was the collection of high quality strain data at five different levels 
in the ice platform at one station.  This data allowed a strain profile to be calculated 
and very interesting and important observations were made from the results. 

This report presents field data collected, studies platform performance and gives 
future recommendations. 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  August 16, 1979 

Offshore Drilling Ice Platforms W. Hecla P-62, NW Hecla M-25,  
Jackson Bay G-16 & 16A 

Overview:
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September 21, 1979 

Study to Improve Method of Construction of Ice Platform for West-Hi Rig No. 1 

Overview: 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 10, 1979 

Offshore Drilling Ice Platform Hazen Strait F-54 

Overview: 

The drilling Hazen F-54 occurred over the past winter season of 1978-79.  The presence of 
thick multi-year ice through the Hazen area and a concentrated flooding schedule allowed 
for an early completion of the ice platform.  Significant dates of construction and drilling 
follow: 

Start Flooding:  Nov. 19, 1978 
Complete Flooding: Jan. 20, 1979 
Initial Thickness: 2.09 m 
Final Thickness: 6.54 m 
Start of Rig-Up: Jan. 21, 1979 
Spud Date:  Feb. 4, 1979 
Release Date:  May 19, 1979 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 10, 1979 

Offshore Drilling Ice Platform Hazen Strait F-54 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 15, 1979 

Offshore Drilling Ice Platform Whitefish H-63 

Overview: 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 30, 1979 

Drake Point Offshore Pipeline Ice Berm for Near Shore Scour Protection 

On April 23, 1978 Panarctic Oils Ltd. completed its Drake F-76 gas well off the Sabine 
Peninsula of Melville Island in the High Arctic.  Six days later gas flowed to shore by a 
marine flowline and a test program was started to evaluate the performance of the well-
flowline and a test program was started to evaluate the performance of the well-flowline 
combination.  This was the culmination of a two year engineering and construction program 
to demonstrate the feasibility of drilling such a well offshore in the Arctic, of completing it 
with a subsea wellhead and of connecting it to a marine flowline to onshore process 
facilities.  This report is concerned with the design, construction and performance of the 
near-shore flowline protection system developed by FENCO CONSULTANTS LTD. and R.J. 
Brown Associates, to resist potential ice scour of the pipeline. 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  May 9, 1980 

Drake Point Offshore Pipeline Ice Berm for Near Shore Scour Protection  
Monitoring Summer 1979 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 7, 1980 

Offshore Drilling Ice Platform Whitefish H-63A 
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CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 7, 1980 

Offshore Drilling Ice Platform Whitefish H-63A 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  November 11, 1980 

Offshore Drilling Ice Platforms Char G-07 and Balaena D-58 

Overview: 
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CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  June 30, 1981 

Drake Point Offshore Pipeline Ice Berm for Near Shore Scour Protection Monitoring 
Summer 1980 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 1, 1981 

Offshore Drilling Ice Platform Cisco B-66 

Overview: 

The Cisco B-66 wellsite was an area of extremely thick hummocked multi-year ice (up to 12 
m) with pressure ridge in the region.  The presence of the extremely thick and rough multi-
year ice enhanced the performance of the platform while at the same time creating 
unforeseen difficulties in the construction of the platform and especially the airstrip.   

The Rig B loading period was approximately 100 days.  This is a normal load duration for ice 
platforms.  The loading at Cisco B-66 was 1304 tonnes, similar to two previous Rig B 
platforms – Hazen F-54 and Whitefish H-63A. 

The average confined compressive strength for 13 tests done on January 24, 1981 was 21.7 
MPa. 

Ice temperatures during the drilling season showed a very safe stable range through the ice 
platform.  Circulation of water in the moonpool served to keep the area frozen. The 
moonpool refrigeration system using Synflex hose was not as effective as was hoped.  A 
temperature change of only -0.5°C was noted after start-up of the system. 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 5, 1981 

Offshore Drilling Ice Platform Skate B-80 

Overview:   
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 5, 1981 

Offshore Drilling Ice Platform Skate B-80 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 15, 1981 

Offshore Drilling Ice Platform MacLean I-72 

Overview: 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 15, 1981 

Offshore Drilling Ice Platform MacLean I-72 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 15, 1981 

Offshore Drilling Ice Platform MacLean I-72 
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GEOTECHnical RESOURCES LTD. 
CLIENT:  PANARCTIC OILS LTD. ET AL 
REPORT DATE:  September 1982 

Ice Platform Construction Manual Cape Allison C-47, Rig A 

Overview:  

This internal manual outlines procedures for the construction of the ice platforms at the 
Cape Allison C-47 location.  The well will be drilled to about 2100 metres by Rig A. 
 
King Christian Island will be used as a staging base for the ice camp and equipment.  
Logistics are outlined in Items 1-17. 
 
The ice platforms should be construction to the following ice thicknesses: 

Description    First Year Ice  Multi-Year Ice 
Minimum Thickness Rig A  6.2m (20.3 ft)  6.0 m (19.7 ft) 
 
Optimum Thickness Rig A  6.8 m (22.3 ft)  6.6 m (21.6 ft) 
Minimum Thickness Rig 4  5.1 m (16.7 ft)  4.9 m (16.1 ft) 
Optimum Thickness Rig 4  5.6 m (18.4 ft)  5.4 m (17.7 ft) 
 
Flooding procedures, Main Pad Pump Installation, Relief Pad Pump Installation and 
Reporting procedures are identified in the manual. 
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GEOTECHnical RESOURCES LTD. 
CLIENT:  PANARCTIC OILS LTD. ET AL 
REPORT DATE:  September 1982 

Ice Platform Construction Manual N. Buckingham B-69, Rig A 

Overview:  

This internal manual outlines procedures for the construction of the ice platforms at the 
Buckingham B-69 location.  The well will be drilled to about 2500 metres by Rig A. 
 
Graham Island will be used as a staging base for the ice camp and equipment.  Logistics are 
outlined in Items 1-17. 
 
The ice platforms should be construction to the following ice thicknesses: 
 
Description    First Year Ice  Multi-Year Ice 
Rig A with foam*   5.6 m (18.4 ft)  5.6 m (18.4 ft) 
Minimum Thickness Rig A  6.6 m (21.6 ft)  6.4 m (21.0 ft) 
Optimum Thickness Rig A  7.3 m (24.0 ft)  7.1 m (23.3 ft) 
Minimum Thickness Rig 4  5.1 m (16.7 ft)  4.9 m (16.1 ft) 
Optimum Thickness Rig 4  5.6 m (18.4 ft)  5.4 m (17.7 ft) 
 
*To be used only if original ice thickness is less than 3 m. 
 
Flooding procedures, Experimental Flooding Procedures, Pump Installation, and Reporting 
procedures are identified in the manual. 
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GEOTECHnical RESOURCES LTD. 
CLIENT:  PANARCTIC OILS LTD. ET AL 
REPORT DATE:  September 1982 

Ice Platform Construction Manual N. Buckingham L-71, Rig A 

Overview:  

This internal manual outlines procedures for the construction of the ice platforms at the 
North Buckingham J-71 location.  The well will be drilled to about 2800 metres by Rig A. 
 
Graham Island will be used as a staging base for the ice camp and equipment.  Logistics are 
outlined in Items 1-17. 
 
The ice platforms should be construction to the following ice thicknesses: 
 
Free Flooding    First Year Ice  Multi-Year Ice 
Minimum Thickness Rigs A & C 6.2 m (20.3 ft)  6.0 m (19.7 ft) 
Optimum Thickness Rigs A & C 6.8 m (22.3 ft)  6.6 m (21.6 ft) 
 
High Pressure Spray 
Minimum Thickness Rigs A & C 6.5 m (21.3 ft)  Use free-flooding 
Optimum Thickness Rigs A & C  6.9 m (22.6 ft)  Method 
 
Flooding procedures, Main Pad Pump Installation, Relief Pad Pump Installation and 
Reporting procedures are identified in the manual. 
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GEOTECHnical RESOURCES LTD. 
CLIENT:  PANARCTIC OILS LTD. ET AL 
REPORT DATE:  September 1982 

Ice Platform Construction Manual N. E Drake L-06, Rig B 

Overview:  

This internal manual outlines procedures for the construction of the ice platforms at the N.E. 
Drake L-06 location.  The well will be drilled to about 1300 metres by Rig A. 
 
Drake F-76 will be used as a staging base for the ice camp and equipment.  Logistics are 
outlined in Items 1-17. 
 
The ice platforms should be construction to the following ice thicknesses: 
 
Description    First Year Ice  Multi-Year Ice 
Minimum thickness Rig B  6.2 m (20.3 ft)  5.9 m (19.4 ft) 
Optimum Thickness Rig B  6.8 m (22.3 ft)  6.5 m (21.3 ft) 
Minimum Thickness Rig 4  5.1 m (16.7 ft)  4.9 m (16.1 ft) 
Optimum Thickness Rig 4  5.6 m (18.4 ft)  5.4 m (17.7 ft) 
 
Flooding procedures, Main Pad Pump Installation, Relief Pad Pump Installation and 
Reporting procedures are identified in the manual. 
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FENCO CONSULTANTS LTD. / LAVALIN 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September 15, 1982 

Offshore Drilling Ice Platform Cisco C-42 

Overview: 

 
 

 

C-CORE, The Ice Islands Project (MMS) 73 
142687, 31 October 2003 



 

 

FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September 16, 1982 

Offshore Drilling Ice Platform Cape Mamen F-24 

Overview: 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September 16, 1982 

Offshore Drilling Ice Platform Cape Mamen F-24 
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FENCO CONSULTANTS LTD. / LAVALIN 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September 16, 1982 

Offshore Drilling Ice Platform Sculpin K-08 

Overview:

Introduction: 
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FENCO CONSULTANTS LTD. / LAVALIN 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September 16, 1982 

Offshore Drilling Ice Platform Sculpin K-08 
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FENCO CONSULTANTS LTD. / LAVALIN 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September 16, 1982 

Offshore Drilling Ice Platform Sculpin K-08 
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FENCO CONSULTANTS LTD. / LAVALIN 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September 17, 1982 

Offshore Drilling Ice Platform Whitefish A-26 

Overview:
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FENCO CONSULTANTS LTD. / LAVALIN 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September 17, 1982 

Offshore Drilling Ice Platform Whitefish A-26 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 19, 1983 

Offshore Drilling Ice Platform Cisco K-58 

Overview: 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  October 19, 1983 

Offshore Drilling Ice Platform Cisco K-58 
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  February 3, 1984 (Final) 

Offshore Ice Platform Grenadier A-26 
Overview:
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FENCO CONSULTANTS LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  February 3, 1984 (Final) 

Offshore Ice Platform Grenadier A-26 
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tti GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  June 13, 1984 

Panarctic Proposal for 1984-85 Ice Platforms 

Discussion document – A study of new methods to accelerate freezing of sea water 
in nozzle sprays. 
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tti GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  June 13, 1984 

Panarctic Proposal for 1984-85 Ice Platforms 
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tti GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  June 13, 1984 

Panarctic Proposal for 1984-85 Ice Platforms 
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FMS ENGINEERS / LAVALIN 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  September, 1984 (Final) 

Offshore Drilling Ice Platform Cisco M-22 

Overview: 

The Cisco M-22 well was the third offshore well drilled with Rig C.  The previous two wells 
were Cape Mamen F-24 and Grenadier A-26.  The wellsite for the main pad was located in 
relatively thick multi-year ice.  This provided for a comparatively short construction period 
of approximately 5-1/2 weeks. 

Construction/Drilling Schedule: 

Start Flooding:  Nov. 27, 1983 
Complete Flooding: Jan. 03, 1984 
Initial Thickness: 5.47 m 
Final Thickness: 7.02 m 
Start of Rig-up: Jan. 04, 1984 
Spud Date:  Jan. 22, 1984 
Release Date:  Apr. 12, 1984 

This report presents field data collected, studies platform performance and gives 
recommendations. 
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FENCO CONSULTANTS LTD. / LAVALIN 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  SEPTEMBER, 1984 

Offshore Drilling Ice Platform Skate C-59 

Overview: 
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FENCO CONSULTANTS LTD. / LAVALIN 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  SEPTEMBER, 1984 

Offshore Drilling Ice Platform Skate C-59 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  November 20, 1984 

Offshore Drilling Ice Platform Buckingham O-68 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  November 20, 1984 

Offshore Drilling Ice Platform Buckingham O-68 
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tti GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  December 28, 1984 

Creep and Relaxation Behaviour of Ice Platforms 

Overview: 

A study to optimize platform thickness.  Based on review of historical platform performance, 
existing design thickness specifications for Panarctic’s conventionally flooded ice 
platforms are conservative.  Platform thickness, loading, ninety-day deflection and initial 
freeboard is presented for various platforms used in support of Panarctic’s drilling 
operations from 1979 to 1983.  The ratio of ninety-day deflection to initial freeboard is 
plotted against the ratio of platform thickness provided to the existing minimum required 
thickness.  The data was subjected to a regression analysis. 
 
Based on existing minimum thickness requirements and a review of this data, it indicated 
that the available freeboard at the end of drilling operations, for all these platforms, was in 
excess of 40% of the initial freeboard.  Coupled with the fact that all platforms were in 
primary creep, this showed that existing design thickness specifications would be 
improved. 
 
The statistical evidence supports a case for the reduction of ice thickness below minimum 
requirements presently used.  However the extrapolation of the regression curve below 
h/hmin <1 would have no basis in present design. 
 
In order to establish and quantify the deflection and stress behaviour of conventionally 
flooded ice platforms, in the range h/hmin <1, on an engineered basis, required finding a 
suitable viscoelastic platform model.  The model had to be of sufficient complexity to 
describe the actual behaviour of ice plat forms while not depending on sophisticated and 
costly computer techniques for their solution. 
 
A viscoelastic floating beam model, which with appropriate modifications, was found to be 
representative of the long and short term behaviour of ice platforms.  The model had the 
added advantage of being suitable for programming on a desktop calculator. 
 
This report describes the theoretical development of this model as applied to floating ice 
beams.  The modifications and a development of a design procedure for ice platforms, 
based on the floating beam model, is also described.  The design procedure is then applied 
to the optimum thickness design of Panarctic’s Platforms A, B and C. 
 
Recommendations, based on this design, for future platform thickness specifications are 
also presented for conventionally flooded platforms. 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  December, 1985 

Thermal Analysis Sprayed Ice Platform 

Overview: 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  December, 1985 

Thermal Analysis Sprayed Ice Platform 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  December, 1985 

Thermal Analysis Sprayed Ice Platform 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  December 17, 1985 

Global and Local Deflections Cape Allison C-47 

Overview: 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  December 17, 1985 

Global and Local Deflections Cape Allison C-47 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  December 17, 1985 

Global and Local Deflections Cape Allison C-47 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  March 1986 

Offshore Drilling Ice Platform Project Report Cape Allison C-47 

Overview: 

Table of Contents:- 
1. Introduction 
2. Construction 
3. Ice Platform Performance and Evaluation 
4. Ice Quality 
5. Concentration Analysis of Spraying Chemical Additive 
6. Recommendations and Conclusions 
7. References 
Appendix A Drawings - Platform Design 
Appendix B Drawings - Final Profile 
Appendix C Ice Temperature (Graphs) 
Appendix D Ice Quality (Drawing of Test Locations/Graphs) 
Appendix E Tide and Weather Data (Graphs) 
Appendix F Chemical Additive Data 
Appendix G Drake L-06 Platform Data (separate document) 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  March 1986 

Offshore Drilling Ice Platform Project Report Cape Allison C-47 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  March 1986 

Offshore Drilling Ice Platform Project Report Cape Allison C-47 
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GEOTECHnical RESOURCES LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  April 1986 

N. Buckingham L-71 Offshore Drilling Ice Platform 
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GEOTECHnical RESOURCES LTD. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  April 1986 

N. Buckingham L-71 Offshore Drilling Ice Platform 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  April, 1986 

W. Cornwall N-49 Offshore Drilling Ice Platform 

Overview: 

Table of Contents: 

1. Introduction  
2. Construction  
3. Ice Platform Performance and Evaluation  
4. Ice Quality   
5. Recommendations and Conclusions  
6. References 
Appendix A Platform Layout 
Appendix B Final Profiles 
Appendix C Ice Temperature (Graphs) 
Appendix D Ice Quality  
Appendix E Tide and Weather Data (Graphs) 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  April, 1986 

W. Cornwall N-49 Offshore Drilling Ice Platform 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  April, 1986 

W. Cornwall N-49 Offshore Drilling Ice Platform 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  April, 1986 

W. Cornwall N-49 Offshore Drilling Ice Platform 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  April, 1986 

W. Cornwall N-49 Offshore Drilling Ice Platform 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  May 1986 

Analysis and Design of Floating Spray Ice Platforms 

Overview:
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  May 1986 

Analysis and Design of Floating Spray Ice Platforms 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  May 1986 

Analysis and Design of Floating Spray Ice Platforms 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  May 1986 

Analysis and Design of Floating Spray Ice Platforms 
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GEOTECHnical resources ltd. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  May 1986 

Analysis and Design of Floating Spray Ice Platforms 
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SANDWELL INC. 
CLIENT:  PANARCTIC OILS LTD. 
REPORT DATE:  November 29, 1994 

Drake F-76 Abandonment Floating Ice Platform Design 

Overview: 

To support the equipment spread provided by Panarctic, an ice thickness of 2.7 m was 
required to ensure that initial elastic stresses did not exceed the allowable and that creep 
deflections remained less than the initially available freeboard.  Data from past Panarctic 
ice platforms was also used and also from thinner platforms used in Northern Alberta. 
 
A schedule for construction of the platform was presented as well as a program for 
monitoring quality and progress during construction and performance during the 
abandonment operation 
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FLOATING ICE - OTHER 
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FENCO CONSULTANTS LTD. 
CLIENT:  SUN OIL COMPANY LIMITED 
REPORT DATE:  May 16, 1975 

Ice Platform Construction Resolute Bay NWT November – December 1974 

Overview:
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FENCO CONSULTANTS LTD. 
CLIENT:  SUN OIL COMPANY LIMITED 
REPORT DATE:  May 16, 1975 

Ice Platform Construction Resolute Bay NWT November – December 1974 

Introduction: 
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FENCO CONSULTANTS LTD. 
CLIENT:  SUN OIL COMPANY LIMITED 
REPORT DATE:  May 16, 1975 

Ice Platform Construction Resolute Bay NWT November – December 1974 
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FENCO CONSULTANTS LTD. 
CLIENT:  SUN OIL COMPANY LIMITED 
REPORT DATE:  May 16, 1975 

Ice Platform Construction Resolute Bay NWT November – December 1974 
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FENCO CONSULTANTS LTD. 
CLIENT:  SUN OIL COMPANY LIMITED 
REPORT DATE:  May 16, 1975 

Ice Platform Construction Resolute Bay NWT November – December 1974 
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO PETROLEUM COMPANY/ BP-ALASKA PRODUCTION DIV. 
REPORT DATE:  July 12, 1979 

Reindeer Island Floating Ice Road Preliminary Report Vol. 1 
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO PETROLEUM COMPANY/ BP-ALASKA PRODUCTION DIV. 
REPORT DATE:  July 12, 1979 

Reindeer Island Floating Ice Road Preliminary Report Vol. 1 
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO PETROLEUM COMPANY/BP-ALASKA PRODUCTION DIV. 
REPORT DATE:  September, 1979 

Reindeer Island Floating Ice Road Vol. 3 Field Data Summary 

Overview: 

Completed report contains all raw information from the field.   

1. Ice Thicknesses from Stakes 
2. Ice Thicknesses from Profiles 
3. Ice Thicknesses from Borehole Jack Tests 
4. Borehole Jack Tests 
5. Prudhoe Bay Weather Data 
6. Reindeer Island Weather Data 
7. Ice Temperatures 
8. Tides 

 

 

C-CORE, The Ice Islands Project (MMS) 124 
142687, 31 October 2003 



 

 

FENCO CONSULTANTS LTD. 
CLIENT:  GULF CANADA RESOURCES INC. 
REPORT DATE:  1981 

Pack Ice/ Rubble Field Interaction Study – Issungnak 1980 

Overview:

Introduction:
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FENCO CONSULTANTS LTD. 
CLIENT:  GULF CANADA RESOURCES INC. 
REPORT DATE:  1981 

Pack Ice/ Rubble Field Interaction Study – Issungnak 1980 
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO CONSTRUCTION COMPANY 
REPORT DATE:  October 13, 1981 

Offshore – Ice Road System Sag Delta and Challenge Island 
Overview:
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO CONSTRUCTION COMPANY 
REPORT DATE:  November-December, 1981 

Sag Delta Ice Road System Nov/Dec 1981 

Overview: 

Various pictures showing Dale Payne pump tests (August-September, 1981) and the Sag 
Delta Ice Road System.  (No narrative) 
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO CONSTRUCTION COMPANY 
REPORT DATE:  November-December, 1981 

Sag Delta Ice Road System Nov/Dec 1981 
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO CONSTRUCTION COMPANY 
REPORT DATE:  November-December, 1981 

Sag Delta Ice Road System Nov/Dec 1981 
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO CONSTRUCTION COMPANY 
REPORT DATE:  November-December, 1981 

Sag Delta Ice Road System Nov/Dec 1981 
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FENCO CONSULTANTS LTD. 
CLIENT:  TRI OCEAN ENGINEERING 
REPORT DATE:  December 31, 1981 

Rea Point Dock Design Criteria (Draft) 

Overview: 

Expected ice forces on the dock have been tabulated and a preliminary dynamic analysis of 
a free standing sheet pile cell conducted to examine the possibility of using time average 
rather than peak ice crushing forces.   

Ice pile-ups, downdrag and uplift loads and direction of loading as well as forces driving the 
ice sheet are discussed.  The maximum wave height, although not discussed in the draft, 
has been checked.  Since the shoal area is deeper than originally thought the maximum 
wave height should probably be increased to 3.8 or 4 m form the 3.2 originally presented in 
the Feasibility and Budget Cost Estimate report. 
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO CONSTRUCTION COMPANY 
REPORT DATE:  July 16, 1982 

Sag Delta Offshore Ice Road System 

Overview: 
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FENCO CONSULTANTS LTD./ LAVALIN 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  September 8, 1982 

Seal Island Floating Ice Road Report on Construction and Monitoring 
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FENCO CONSULTANTS LTD. 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  December 1981 to April 1982 

Seal Island Ice Road and Gravel Island Construction Dec 1981 – Apr 1982 

Overview: 

This report contains various photographs of Seal Island’s Ice Road and Gravel Island. 

 

 

CATCO Rolligon R85 Flooding Unit 
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FENCO CONSULTANTS LTD. 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  December 1981 to April 1982 

Seal Island Ice Road and Gravel Island Construction Dec 1981 – Apr 1982 

 

GSL Pump Hole Drain Water 

 

Section of Flooded Ice Road 
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FENCO CONSULTANTS LTD. 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  December 1981 to April 1982 

Seal Island Ice Road and Gravel Island Construction Dec 1981 – Apr 1982 

 

Fenco Road Survey 

 

Ice Profiling with electric drill 
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FENCO CONSULTANTS LTD. 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  December 1981 to April 1982 

Seal Island Ice Road and Gravel Island Construction Dec 1981 – Apr 1982 

 

 

 

Deflection measurements with level and rod 
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FENCO CONSULTANTS LTD. 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  December 1981 to April 1982 

Seal Island Ice Road and Gravel Island Construction Dec 1981 – Apr 1982 

 

Ice coring and sampling for salinity measurements 

 

Dynamic deflection gauge installed over an ice hole 
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FENCO CONSULTANTS LTD. 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  December 1981 to April 1982 

Seal Island Ice Road and Gravel Island Construction Dec 1981 – Apr 1982 

 

Edge of flooded ice and designated island location 

 

Widening of the ice hole with a Ditchwitch cutting machine (equipped for buoyancy tanks in 
case of break-in) 
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FENCO CONSULTANTS LTD. 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  December 1981 to April 1982 

Seal Island Ice Road and Gravel Island Construction Dec 1981 – Apr 1982 

 

Gravel is pushed into ice hole using dozers 

 

Backhoes catch cut ice blocks out of the water 
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FENCO CONSULTANTS LTD. 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  December 1981 to April 1982 

Seal Island Ice Road and Gravel Island Construction Dec 1981 – Apr 1982 

 

Ice blocks loaded on end dump trucks 

 

After surfacing of the gravel, trucks drive onto the new island to unload 
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FENCO CONSULTANTS LTD. 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  December 1981 to April 1982 

Seal Island Ice Road and Gravel Island Construction Dec 1981 – Apr 1982 

 

Typical Euclid B70 Gravel Truck 

 

Typical Belly Dump Gravel Truck 
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FENCO CONSULTANTS LTD. 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  December 1981 to April 1982 

Seal Island Ice Road and Gravel Island Construction Dec 1981 – Apr 1982 

 

Road Maintenance (grader followed by a snow blower) 

 

Gravel Pit for Seal Island Construction 
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FENCO CONSULTANTS LTD. 
CLIENT:  SHELL OIL COMPANY, ALASKA OPERATIONS 
REPORT DATE:  December 1981 to April 1982 

Seal Island Ice Road and Gravel Island Construction Dec 1981 – Apr 1982 

 

Loading Gravel Trucks at Pit Site 

 
 

C-CORE, The Ice Islands Project (MMS) 145 
142687, 31 October 2003 



 

 

FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO CONSTRUCTION COMPANY 
REPORT DATE:  June 22, 1983 

Thetis Island Ice Road Volume 2 Construction and Monitoring Report 
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO CONSTRUCTION COMPANY 
REPORT DATE:  June 22, 1983 

Thetis Island Ice Road Volume 2 Construction and Monitoring Report 
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO CONSTRUCTION COMPANY 
REPORT DATE:  June 22, 1983 

Thetis Island Ice Road Volume 2 Construction and Monitoring Report 
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FENCO CONSULTANTS LTD. 
CLIENT:  SOHIO CONSTRUCTION COMPANY 
REPORT DATE:  June 22, 1983 

Thetis Island Ice Road Volume 2 Construction and Monitoring Report 
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tti GEOTECHnical resources ltd. 
CLIENT:  SOHIO PETROLEUM COMPANY, DALLAS, TX 
REPORT DATE:  AUGUST, 1984 

SSDC Bow Rubble Generator Ice Island Construction 

Overview: 
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tti GEOTECHnical resources ltd. 
CLIENT:  SOHIO PETROLEUM COMPANY, DALLAS, TX 
REPORT DATE:  AUGUST, 1984 

SSDC Bow Rubble Generator Ice Island Construction 

 
Site Location 

 
Design Philosophy 
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tti GEOTECHnical resources ltd. 
CLIENT:  SOHIO PETROLEUM COMPANY, DALLAS, TX 
REPORT DATE:  AUGUST, 1984 

SSDC Bow Rubble Generator Ice Island Construction 

Schedule of Events 

 
Recommendations: 
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tti GEOTECHnical resources ltd. 
CLIENT:  SOHIO PETROLEUM COMPANY, DALLAS, TX 
REPORT DATE:  AUGUST, 1984 

SSDC Bow Rubble Generator Ice Island Construction 

 
 

C-CORE, The Ice Islands Project (MMS) 153 
142687, 31 October 2003 



 

 

tti GEOTECHnical resources ltd. / Golder & Associates 
CLIENT:  SOHIO PETROLEUM COMPANY, Dallas, TX 
REPORT DATE:  April, 1985 

Spray Ice Island Preliminary Data Package 

Overview: 

The object of the project was to obtain more information regarding techniques of 
spraying using high pressure pumps and also to provide data and analysis required 
by industry for the design and construction of working grounded spray ice structures.
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tti GEOTECHnical resources ltd. / Golder & Associates 
CLIENT:  SOHIO PETROLEUM COMPANY, Dallas, TX 
REPORT DATE:  April, 1985 

Spray Ice Island Preliminary Data Package 
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GEOTECHnical resources ltd. / GOLDER & ASSOCIATES 
CLIENT:  SOHIO PETROLEUM COMPANY et al. 
REPORT DATE:  September, 1985 

Construction, Testing & Monitoring Spray Ice Island (Appendices) 

Overview: 

Report includes raw data on Ice Build-Up Data, Weather Data, Spray Patterns, Details of 
Field Equipment, Diary of Field Program, Laboratory Test Results (Natural Samples), Cone 
Penetration Tests, Pressuremeter Tests, Flatjack and Borehole Jack Tests, Tabulated Slope 
Indicator, Sondex and Thermistor Data. 
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GEOTECHnical resources ltd. 
CLIENT:  BP CANADA INC. 
REPORT DATE:  February 4, 1986 

Marguerite Lake Ice Platforms Detailed Design Report 

C-CORE, The Ice Islands Project (MMS) 157 
142687, 31 October 2003 



 

 

GEOTECHnical resources ltd. 
CLIENT:  BP CANADA INC. 
REPORT DATE:  February 4, 1986 

Marguerite Lake Ice Platforms Detailed Design Report 
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GEOTECHnical resources ltd. 
CLIENT:  BP CANADA INC. 
REPORT DATE:  February 4, 1986 

Marguerite Lake Ice Platforms Detailed Design Report 
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GEOTECHnical resources ltd. 
CLIENT:  BP CANADA INC. 
REPORT DATE:  February 4, 1986 

Marguerite Lake Ice Platforms Detailed Design Report 
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GEOTECHnical resources ltd. 
CLIENT:  BP CANADA INC. 
REPORT DATE:  February 4, 1986 

Marguerite Lake Ice Platforms Detailed Design Report 
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GEOTECHnical resources ltd. 
CLIENT:  B.P. CANADA INC. 
REPORT DATE:  April, 1986 

Marguerite Lake Ice Platforms Final Report 

Overview: 
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GEOTECHnical resources ltd. 
CLIENT:  B.P. CANADA INC. 
REPORT DATE:  April, 1986 

Marguerite Lake Ice Platforms Final Report 
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GEOTECHnical resources ltd. 
CLIENT:  B.P. CANADA INC. 
REPORT DATE:  April, 1986 

Marguerite Lake Ice Platforms Final Report 
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GEOTECHnical resources ltd. 
CLIENT:  B.P. CANADA INC. 
REPORT DATE:  April, 1986 

Marguerite Lake Ice Platforms Final Report 
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GEOTECHnical resources ltd. 
CLIENT:  B.P. CANADA INC. 
REPORT DATE:  April, 1986 

Marguerite Lake Ice Platforms Final Report 
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GEOTECHnical resources ltd. 
CLIENT:  B.P. CANADA INC. 
REPORT DATE:  April, 1986 

Marguerite Lake Ice Platforms Final Report 
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GEOTECHnical resources ltd. 
CLIENT:  B.P. CANADA INC. 
REPORT DATE:  April, 1986 

Marguerite Lake Ice Platforms Final Report 
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Sandwell Inc. 
CLIENT:  ARCO Alaska Inc. 
REPORT DATE:  March 7, 1996 

Warthog Ice Structure – Final Design Report 

Overview: 

This report details the design of a grounded ice island for exploration drilling at ARCO Alaska, Inc.'s 
Warthog site located in the shallow water of Camden Bay, approximately 100 km east of Prudhoe 
Bay, Alaska.  It will be constructed using ice spraying techniques during the December / January time 
frame.  ARCO Alaska, Inc. contracted Sandwell to design an island which will be capable of resisting 
the horizontal ice loads from ice sheet movements and be capable of supporting the required vertical 
rig loads. 
A number of design geometries were investigated and a circular plan geometry was chosen as being 
the most efficient when ice forces, required ice volumes and vertical build-ups were considered. 
The general approach for the design was to select the horizontal dimensions of the structure to satisfy 
the undrained silt shear requirements.  Once the overall horizontal dimensions of the structure were 
selected, the freeboard was then chosen to satisfy the sand friction criteria.  A factor of safety of 1.5 
has been incorporated in the design. The final geometry was then used to calculate the volumes of 
spray ice required and the build up times. 
The overall advantage of a segmented design, which includes a moat, is that during the construction 
of the berm in the second stage, spraying can be done down-wind away from the rig from within the 
moat.  For a design not incorporating a moat, spraying would always be performed from the outside 
perimeter towards the centre, thereby possibly resulting in a larger amount of overspray onto the rig. 
The critical design aspects are seabed contact area (dictated by the undrained shear strength of the 
silt), maximum ice interaction width (determining lateral ice forces), and surcharge weight or volume 
(determining the sand resistance).  The distribution of the surcharge weight among the various parts 
of the structure can be selected based upon their constructability.  This also provides flexibility in the 
construction process since the total weight of ice is the important factor rather than its precise 
placement.  Thus, the overall structure design is an idealized geometry and considerable deviations 
are possible while maintaining overall stability.  During construction, the final detailed shape will not 
likely match the design geometry. 

Basic Design Parameters 
Mean Water depth  12 (ft) 
Water density  64 (lb/cu ft) 
Spray ice specific gravity   0.62 
Spray ice density  38.7 (lb/cu ft) 
Design, global ice thickness   6.5 (ft) 
Design ice pressure 200 (psi) 
Initial ice thickness   2.0 (ft) 
Factored, undrained silt shear strength 200 (lb/sq ft) 
Sand friction angle  30 (deg) 
Factor of safety   1.5 
Minimum drill pad radius 300 (ft) 
Underwater berm slope   4:1 
Above water berm slope   2:1 
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Sandwell Engineering Inc. 
CLIENT:  Phillips Alaska Inc. 
REPORT DATE:  September 29, 2000 

McCovey Ice Island – Island Design Report 

Overview: 

Phillips Alaska, Inc. and its partners intend to construct a grounded sprayed ice island at the 
McCovey prospect in 36 ft of water approximately 4.5 miles northeast of Reindeer Island and to drill 
an exploratory well from that island during the winter of 2000/2001.  Reindeer Island is 
approximately 7.5 statute miles northeast of West Dock at Prudhoe Bay Alaska.   
 
Sandwell Engineering Inc. had been retained to design the island and to provide site engineering, 
quality control during construction and monitoring during drilling.  This document addresses the 
design and principal construction methodology of the island as well as the quality control and 
monitoring procedure.  
 
The island must be capable of resisting the lateral ice forces and which can be constructed early 
enough in the winter to allow the rig to be mobilized on-site and safely drill the well and be de-
mobilized by early May 2001.  The design: 
• 
• 
• 

• 

• 

• 

assesses the risks to the island and the ice supply road from ice movement, 
derives the shear resistance of the island and the lateral ice loads, 
describes in detail the dimensions and material composition of a spray ice island capable of 
resisting the lateral ice forces and of supporting the drilling rig, 
assesses the pumping equipment required to construct the island using past island experience 
and a computer model, 
outlines a general construction and spraying procedure and assesses the feasibility of 
establishing and maintaining an ice access/supply road, and 
outlines the plans for QC during construction and monitoring during drilling, activities key to 
ensuring the safety of the wells and the operation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Sandwell Engineering Inc. 
CLIENT:  Phillips Alaska Inc. 
REPORT DATE:  September 29, 2000 

McCovey Ice Island – Island Design Report 
Project Time Line and Effects of Ice Movement 

Date Ph Major Tasks Effect of Ice 
Movement less 

than 20’ 

Effect of Ice 
Movement 
20’ to 200’ 

Effect of Ice 
Movement greater 

than 200’ 

11
/2

4 
to

  
12

/1
 

Ice Road to 
Reindeer Isl. 

Minor repairs 
to road or re-
routing of road. 

Repairs to or re-
routing of road. 

May have to re-
establish road once 
ice re-forms. 

12
/1

 to
 1

2/
20

 

Ice Road 
Reindeer to 
McCovey & 
site 
preparation 

Repairs to or re-
routing of road. 
No effect on 
island. 

Repairs to or re-
routing of road. 

Loss of ice road & 
island site for 
offshore movement 
>2000’ 
Or, formation of 
extensive ice rubble 
at or near island site 
to our advantage. 

12
/2

0 
to

  0
1/

15
 

P
re

 G
ro

un
di

ng
 

Spraying prior 
to grounding 

Repairs to or re-
routing of road.  
If leads occur at 
island pump 
moves delayed. 

Repairs to or re-
routing of road If 
lead occurs at 
island pump 
moves delayed or 
access denied. 
Possibility of 
damage to island 
or island being 
displaced from 
original location.  

Loss of ice cover & 
road for movement 
>2000’  
Island may be 
displaced too far and 
lost.             
Extensive rubble may 
form at or near site to 
advantage with 
extreme movement. 

01
/1

5 
to

  0
2/

01
 Spraying post 

grounding 
Repairs to or re-
routing of road. 
If lead occurs at 
island pump 
moved delayed. 

Repairs to or re-
routing of road.     
If lead occurs at 
island pump 
moves delayed.   
Ice rubbling at 
island perimeter 

Ice rubbling at island 
perimeter.              
Loss of ice cover & 
road for movement > 
2000’ 

02
/0

1 
to

 
02

/0
7 P

os
t G

ro
un

di
ng

 

Island 
Verification 
Transport of 
rig  to island. 

Possible delay 
in rig move. 
Minor ice 
rubbling at 
island 

Repairs to or re-
routing of road. 
Likely delay in rig 
move. Ice rubbling 
at island perimeter.

Movements unlikely 

02
/0

7 
to

 
05

/0
1 

D
ril

lin
g 

Drilling and 
testing 

Repairs to road. 
Minor ice 
rubbling at 
island 

Repairs to or re-
routing of road. Ice 
rubbling at island 
perimeter. 

Movements unlikely 
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Sandwell Engineering Inc. 
CLIENT:  Phillips Alaska Inc. 
REPORT DATE:  September 29, 2000 

McCovey Ice Island – Island Design Report 

05
/0

1 
to

 
05

/1
5 

 Transport of 
rig etc. to 
shore. Site 
decommission
-ing 

Possible delay 
in rig move. 
Minor ice 
rubbling at 
island. 

Repairs to or re-
routing of road. 
Likely delay in rig 
move. Ice rubbling 
at island perimeter.

Movements unlikely. 
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SPRAY ICE RESEARCH 
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FENCO CONSULTANTS LTD. 
CLIENT:  APOA (Elf Oil Exploration and Production Canada Ltd.) 
REPORT DATE:  November 27, 1973 

Beaufort Sea Summer Ice Testing Project 

Overview: 
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FENCO CONSULTANTS LTD. 
CLIENT:  APOA (Elf Oil Exploration and Production Canada Ltd.) 
REPORT DATE:  November 27, 1973 

Beaufort Sea Summer Ice Testing Project 
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FENCO CONSULTANTS LTD. 
CLIENT:  TOTAL EASTCAN EXPLORATION LTD. 
(Operator for Labrador Group) 
REPORT DATE:  August 30, 1977 

1977 Winter Field Ice Survey Offshore Labrador 

Overview: 

This report contains results of the Ice Survey conducted offshore Labrador in February, 
March , April and May, 1977.  What follows are tests and observations: 
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FENCO CONSULTANTS LTD. 
CLIENT:  TOTAL EASTCAN EXPLORATION LTD. 
(Operator for Labrador Group) 
REPORT DATE:  August 30, 1977 

1977 Winter Field Ice Survey Offshore Labrador 

C-CORE, The Ice Islands Project (MMS) 177 
142687, 31 October 2003 



 

 

FENCO CONSULTANTS LTD. 
CLIENT:  TOTAL EASTCAN EXPLORATION LTD. 
(Operator for Labrador Group) 
REPORT DATE:  August 30, 1977 

1977 Winter Field Ice Survey Offshore Labrador 
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FENCO CONSULTANTS LTD. 
CLIENT:  TOTAL EASTCAN EXPLORATION LTD. 
(Operator for Labrador Group) 
REPORT DATE:  June 8, 1978 

1978 Winter Field Ice Survey Offshore Labrador 

Overview: 

This report contains results of the Ice Survey conducted offshore Labrador in January and 
February, 1978.  Flight lines were flow perpendicular to the coastline at the following 
outboard headings: 
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FENCO CONSULTANTS LTD. 
CLIENT:  TOTAL EASTCAN EXPLORATION LTD. 
(Operator for Labrador Group) 
REPORT DATE:  June 8, 1978 

1978 Winter Field Ice Survey Offshore Labrador 
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FENCO CONSULTANTS LTD. 
CLIENT:  TOTAL EASTCAN EXPLORATION LTD. 
(Operator for Labrador Group) 
REPORT DATE:  June 8, 1978 

1978 Winter Field Ice Survey Offshore Labrador 
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FENCO CONSULTANTS LTD. 
CLIENT:  TOTAL EASTCAN EXPLORATION LTD. 
(OPERATOR FOR THE LABRADOR GROUP) 
REPORT DATE:  September 29, 1978 

Multi-Year Ice Floe Population Offshore Labrador 1978 

Overview:

Introduction: 
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FENCO CONSULTANTS LTD. 
CLIENT:  TOTAL EASTCAN EXPLORATION LTD. 
(OPERATOR FOR THE LABRADOR GROUP) 
REPORT DATE:  September 29, 1978 

Multi-Year Ice Floe Population Offshore Labrador 1978 
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FENCO CONSULTANTS LTD. 
CLIENT:  WORLD OCEAN SYSTEM 
REPORT DATE:  June 16, 1980 

Basic Study of Offshore Structures in Ice Affected Waters 

Overview: 

The two main objectives of this study are: 
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FENCO CONSULTANTS LTD. 
CLIENT:  INTERNAL USE ONLY 
REPORT DATE:  October 1980 

Monitoring On Ice Platform Construction Manual 

Overview: 

A manual giving important information concerning travelling, preparing the ice pad for 
flooding, installation of the Moonpool, Flooding, Thermistor Banks, Borehole Jack Tests, 
Flaking Tests, Strain Gauges, Installation of tide recorder, Installation of Float recorder, 
Measurements of Deflection and Floating Ice sheets.   
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FENCO CONSULTANTS LTD. 
CLIENT:  DOME PETROLEUM LTD. 
REPORT DATE:  January 5, 1982 

Ice Data Beaufort Sea, August and October 1981 

Overview: 

 
Introduction: 
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FENCO CONSULTANTS LTD. 
CLIENT:  DOME PETROLEUM LTD. 
REPORT DATE:  January 5, 1982 

Ice Data Beaufort Sea, August and October 1981 
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FENCO CONSULTANTS LTD. 
CLIENT:  Department of Supply and Services 
REPORT DATE:  August 30, 1984 

Evaluation of Medof Ice Load Sensor in the Arctic Environment 

Overview: 
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FENCO CONSULTANTS LTD. 
CLIENT:  Department of Supply and Services 
REPORT DATE:  August 30, 1984 

Evaluation of Medof Ice Load Sensor in the Arctic Environment 
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FENCO CONSULTANTS LTD. 
CLIENT:  Department of Supply and Services 
REPORT DATE:  August 30, 1984 

Evaluation of Medof Ice Load Sensor in the Arctic Environment 
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FENCO CONSULTANTS LTD. 
CLIENT:  Department of Supply and Services 
REPORT DATE:  August 30, 1984 

Evaluation of Medof Ice Load Sensor in the Arctic Environment 
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FENCO CONSULTANTS LTD./LAVALIN 
CLIENT:  TRANSPORT CANADA , TRANSPORT DEVELOPMENT CENTRE 
REPORT DATE:  September, 1984 

Arctic Marine Design and Construction Handbook – Volumes I and II 
Overview:
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FENCO CONSULTANTS LTD./LAVALIN 
CLIENT:  TRANSPORT CANADA , TRANSPORT DEVELOPMENT CENTRE 
REPORT DATE:  September, 1984 

Arctic Marine Design and Construction Handbook – Volumes I and II 
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