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ABSTRACT 

In  1988, EBA Engineering  Consultants  Ltd.  (EBA) compiled  a  database of 
1288 borehole  logs  completed i n  the Canadian  Beaufort Sea between  1973 and 
1987. This report summarizes work done t o  expand the da tabase  i n  1989 t o  
include 1051 surficial sediment  corehole  logs  completed  between  1982  and 
1988  and 46 borehole  logs  completed i n  1988.  This work was completed on 
c o n t r a c t   t o   S u p p l y  and S e r v i c e s  Canada on behalf  o f  Indian and  Northern 
A f  f a i  rs Canada. 

Amoco Canada  Petroleum  Ltd., Esso Resources Canada Ltd., Gul f Canada 
Resources  Ltd., and the Geological  Survey o f  Canada provided  valuable   data  
f o r  the database  expansion. A1 though  the  database now inc ludes   over  2300 
entries, i t  is not  ye t   comple te .  Some 60 borehole   logs  and 19 surficial 
sediment   corehole  logs from the GSC da tabase  w h i c h  were received  too l a t e  
o r  were incomplete were not  included i n  the database.  A1 so, there a r e  
estimated t o  be several  hundred more shal low  cores  ava i l  a b l e  a t  GSC from 
the 1970  and  1971 M.V. Hudson Surveys which should  be  included i n  future 
a d d i t i o n s   t o  the da tabase .   S ix  shall ow boreholes   logs  and 57 g r a v i t y   c o r e  
1 ogs from Gul f '  s 1988  fie1  d  program were a1 so not   inc luded ,  and should be 
added. 

The p r o j e c t  tasks, de l   i ve rab le s ,  participants and r e p o r t   o r g a n i   r a t i o n   a r e  
1 i s t e d  herein. A1 so discussed  are the data  and  methods of s t anda rd iza t ion  
o f  the logs .  Diskette copies  o f  the database  have been provided  under 
separa te   cover .  For permanent  records, paper copies  o f  t he  logs compiled 
i n  this d a t a b a s e   a l s o  have  been presented sepa ra t e ly .  
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1 .o INTRODUCTION 

In 1988, EBA Engineer ing  Consul tants  Ltd. ( E B A )  compiled a database  of 
1288  borehole  logs  completed i n  the Canadian  Beaufort  Sea between 1973  and 
1987. To expand this da tabase ,   Ind ian  and Nor thern   Affa i r s  Canada (INAC) 
r e t a i n e d  EBA through  Supply  and Services Canada (DSS) to   compi le  a 
da tabase  o f  p r e v i o u s l y   c o l l e c t e d   s u r f i c i a l  sediment data .  In add i t ion ,  
some boreholes  completed i n  1988 have been included. A t o t a l   o f  1051 l ogs  
have been compiled. T h i s  r epor t   p rov ides  a summary of the information 
c o l l e c t e d  and a c t i v i t i e s   u n d e r t a k e n   t o   c o m p l e t e  the con t r ac t .  

The p r o j e c t  was conducted under DSS Contrac t  No. A7134-8-0055/01-ST da ted  
1989 February 1 and au thor ized  by Mr. P. Dixon. Terms o f  reference were 
summarized i n  EBA Proposal No. 0305-P4444 and i n  the Statement  of Work 
appended t o  DSS's Request for   Proposa l .  The p r o j e c t  was a l s o  discussed 
w i t h  Mr. R.J. Gowan (INAC), who was the t echn ica l   au tho r i ty  for the 
p ro jec t .  

2 .o PROJECT OUTLINE 

2.1 OBJECTIVES 

I 
I 
I 
I 

The pr imary   ob jec t ive  of the s tudy was t o  compile, i n  a s tandard ized  
(ESEBase) format ,  a d a t a b a s e   o f   s u r f i c i a l  sediment co re   da t a  from the 
Canadian  Beaufort Sea. The da tabase  i s  intended f o r  use i n  the eva lua t ion  
o f   g r a n u l a r   r e s o u r c e s   f o r   c o n s t r u c t i o n   m a t e r i a l s .  The da tabase   logs ,  
t h e r e f o r e ,  are a c c u r a t e   s t r a t i g r a p h i c  and t e x t u r a l   i n t e r p r e t a t i o n s  o f  the 
o r i  g i  nal s ; however, some d e t a i  1 ed engineer i  ng ( for exampl e, s t r e n g t h ,  
consol   ida t ion ,  etc.)  da ta   has  been omitted.  
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a )  Confirm the a v a i l a b i l i t y   o f   a n d   a c q u i r e   c o p i e s  o f  the s u r f i c i a l  
sediment d a t a  from  Federal  government  departments  and the major 
Beaufort   Sea  petroleum  operators.  

b )  Interpret and   s tandard ize ,  i n  ESEBase format ,  the s t r a t i g r a p h i c ,  
index test (mois ture   conten t ,  Atterberg Limits, grada t ion   ana lyses)  
and  permafrost   data   for   each  log.  

c )  Review and e d i t  the f i nal   logs as requi red. 

d)  Prepare  f loppy d i s k  and paper   copies  o f  the logs.  

e) Prepare  this f i n a l   r e p o r t .  

2.2 METHODOLOGY 

The l i s t i n g  o f  geotechnical   reports   developed for the 1988 c o n t r a c t  was 
redistributed t o  the major  Beaufort   Sea  operators ( Amoco Canada Petroleum 
Company Ltd. (Amoco) , Esso Resources Canada Ltd. (ESSO), and G u l f  Canada 
Resources L td .  ( G u l f )  t o  help identify mis s ing   o r  newly acqui red   da ta ,  and 
t o  confirm  permission  to  use their data .  The Geological  Survey o f  Canada 
(GSC) a1 so provided a database fil e o f  avai l   abl  e data .  The da ta  which has 
been compiled  comprises the fol lowing:  

Amoco: 45 surficial sediment l o g s  
Esso : 460 s u r f i c i a l  sediment logs 
G u l f  : 405 s u r f i c i a l  sediment logs and 50 borehole   logs 
GSC : 91 s u r f i c i a l  sediment logs  
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The GSC database a1 so contained 60 borehole logs which  were not  included 
due t o  time constraints, and 19 addi t iona l  surficial sediment logs which 
were considered t o  contain insufficient data  t o  be included. 

GSC i s  known t o  have an add i t iona l  several hundred logs (Hudson cores) 
A1 though these were obtained in the early 1970's they  were not included 
i n  the database because o f  tlme 1 imitations and because  they would require 
extensive  revision t o  convert from detailed geological logs t o  compatible 
engi neeri ng logs. 

Some 1988 da ta  acquired fo r  G u l f  has not  been included due t o  time 
constraints. These consist of 6 shallow borehole logs and 57 grav i ty  core 
logs.  A listing of reports  identified as containing Beaufort Sea 
surficial sediment da ta  i s  provided i n  Appendix A. Appendix B l i s t s  
reports containing new (1988) Beaufort Sea borehole logs. 

2.3 DELIVERABLES 

Final  del iverabl es required under this contract are 1 isted below: 

a, Surficial sediment database for the Beaufort Sea i n ,  five cop-ies on 
floppy disks and five bound paper copies. 

b. A f inal  report, i n  twenty copies,  describing the work undertaken and 
summarizing significant  aspects o f  the database. 

2.4 DATA PRESENTATION 

In t o t a l ,  1051 logs were included i n  the database. Logs located w i t h i n  
the Isserk (103 logs) and Erksak (137 logs) areas (see Figure 1) have been 
compiled separately i n t o  Volume I o f  the printed  logs for INAC's 
convenience, as these were the major areas of interest I n  INAC's 1988 
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contract. A l l  l ogs  are s t o r e d  on d isk  i n  one  database  called  'beau1989' .  
Using ESEEase, the database can   be   eas i ly  combined w i t h  the database 
compiled i n  1988. 

The p r i n t e d   l o g s  are presented i n  three volumes under the t i t l e  "Beaufort  
Sea Database 1989 Surficial   Sediment  and  Borehole Log Data", as fol lows:  

Volume I - S u r f i c i a l   S e d i m e n t  Logs for the I s se rk  and Erksak Regions  of 
the Beaufort  Sea;  Gulf Canada Resources Ltd. 

Volume I1 - S u r f i c i a l   S e d i m e n t  Logs f o r  the Beaufort   Sea; Esso Resources 
Canada  Ltd. 

Volume I11 - S u r f i c i a l   S e d i m e n t  and Borehole Logs for the Beaufort   Sea; 
Amoco Canada  Petroleum  Ltd.,  Geological  Survey o f  Canada, 
G u l f  Canada Resources Ltd. 

2.5 PROJECT PARTICIPANTS 

Personnel from EBA'  s Cal g a r y   o f f i c e  were pr imar i ly   involved  i n  this 
project, compiling the logs  and  doing the repor t ing .  EBA Edmonton staff 
a l s o   p a r t i c i p a t e d  by providing reports and f i e l d  da t a ,  and some 1988 
ESEBase 1 ogs. 

Lia ison  w i t h  the Beaufor t   Sea   opera tors  and a t  the Geological  Survey  of 
Canada was conducted by EBA Ca lga ry   s t a f f  . The following  people  should be 

acknowledged  for their assistance: 

o Mr. Kevin Hewi tt - Amoco Canada Petroleum Company Ltd. 
o Mr. Ken Croasdale - Esso Resources Canada Ltd. 
o Mr. Chris Graham - G u l f  Canada Resources  Ltd. 
o Mr. Brian Rogers - G u l f  Canada Resources  Ltd. 
o Mr. Steve  Blasco - Geological  Survey of Canada (Bedford N.S.) 
o Mr. Don Gill espie - Geological  Survey of Canada (Bedford N . S o  
o Mr. Bob Harmes - Geological  Survey o f  Canada (Bedford N.S.) 



0305-34475 Page 5 

3 e 0  DATABASE DESCRIPTION 

The Beaufort  
be expected 
datum, etc., 
o f  the modif 

Sea Database was prepared w i t h  ESEBase, Version 3 .O. As can 
w i t h  so many l o g s ,  the or ig ina l   format ,  numberi ng system, 
are n o t   c o n s i s t e n t .  The fol lowing  sub-sect ions describe some 

i c a t i o n s  required t o  s t anda rd ize  the l o g s   t o  ESEBase format. 

Figure 2 presents a typical   borehole   log,   as   produced by the 
program. 

3.1 COREHOLE OR BOREHOLE NUMBER 

To accommodate s imi l a r   co reho le   o r   bo reho le  numbers from logs   acqui red  i n  
different a r e a s ,  some renaming and renumbering has been done.  This 
renumbering  fol l  ows a simil a r   f o r m a t   t o  the 1988 work,  however, g r a v i t y  
cores and  p i s ton   cores  were al so dist inguished  f rom  boreholes  where 
poss ib l e .  ESEBase a l   l ows   e igh t   cha rac t e r s   fo r  a borehole  name. Some 
examples o f  r e v i s e d   i d e n t i f i c a t i o n   f o r m a t   a r e  as fol lows:  

Area Abbrevi a t i  on Sample Method Corehol e Number 

(Eg.  North  Ukalerk) (Eg. Gravi ty  Core) (Eg. 201) 
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For many coreholes where sample numbers  were two d i g i t s  or  less,  the  year 
of sampl i n g  was  a1 so included. For example: 

Area Abbrevi a t i  on MB 86 GC 72 Corehol e Number 
"" 

(Eg. 1986) (Eg, Gravity Core) 

Table 1 summarizes the  area  abbreviations used for each block i n  the 
database. For blocks  included i n  previous work, the same abbreviation was 
used where possible. Some  new blocks have  been added. 

Gravity  cores from the Ukalerk area were bisected  into North and South as 
the South section i s  considered  to belong to  the Erksak region. Renaming 
consisted of replacing the "UB" prefix w i t h  the appropriate  prefix "NU" or 
"SU" , b u t  the  actual  corehole number remains the same. 

Many coreholes from the GSC database  are  identified by the program name 
rather than a geographic  region name as an identifying  prefix. The 
corehole name format is  otherwise  consistent w i t h  the other renamed 
boreholes  or  coreholes. For instance: 

Year 0 i l l e d  S a t h o d  
(Eg. 1983) (Eg. Piston Core) 
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The original corehol  e  or  borehole numbers ( i  .e. from the  original  logs) 
are  identified i n  the t o p  center block of the  printout logs and i n  
"note - 3" or "xref - 3" of the  database index page, i f  these have  been 
changed. 

3.2 REFERENCE TO SEA-LEVEL 

To f a c i l i t a t e  searching  capabilities w i t h  respect t o  sea  level or seabed, 
a1 1 corehol  es have  been referenced  to  a seabed a t  zero  metres  elevation. 
To a1 1 ow ESEBase t o  provide seabed profiles,  a negative  water depth was 
entered i n  the  "top/hole"  field of the  database  index page for each 
corehol e 1 og. 

3.3  SAMPLE TYPE 

Table 2 presents a 1 i s t  o f  sample types and corresponding  abbreviations 
used for  the database. For gravity  cores having no recovery where the 
depth o f  penetration i s  unknown, the sample type is  not  described under 
sample data, b u t  only under soil  description. 

3 04 SOIL DESCRIPTION 

The statigraphic  information on the  logs  includes the following components 
where avail ab1 e: 

o principal component (e.g. Clay, Sand, S i l t ,  etc.)  
o Unified Soil  Classification (USC) 
o principal component modifier(s)  (e.g.  silty, some sand, e tc . )  
o par t ic le  shape 
o structure 
o moisture 
o consistency 
o p las t ic i ty  
o colour 
o ground ice  description 
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I t  should be noted t h a t  many gravi ty  
several t r ia ls  a t  the same location 

core entries are the composite o f  

(for instance A, 8 and C), Where 
change i n  soil type does n o t  occur a t  the same depth, an average  depth was 
calculated. However, the actual depth of a particular sample (generally 
the most descriptive sample  was i n p u t )  was plotted. For this reason, 
occasionally the range of a particular  soil sample  does not match exactly 
t o  the soil  description. 

Many gravity core logs gave no ind ica t ion  of the depth o f  penetration. In 
these cases, an arbitrary value o f  O.1m was assigned. 

3.5 SOIL CLASSIFICATION DATA 

Moisture contents, Atterberg Limits, 1 imited grain s i t e  analyses and 
Unified Soil Classification (USC) data  have been included i n  the 
database. 

All moisture contents from original logs have  been included, except where 
several moisture contents were performed on subsamples of a single sample. 
I f  the moisture contents were similar for the subsamples  then only one 
moisture content value was recorded; however, moisture contents which  
varied considerably from one  subsample t o  the next (e.g. sand and clay 
1 ayers w i t h i n  a sample) were incl uded. 

Atterberg Limits and grain size analyses were  used t o  check and provide 
Unified So i l  Classification System (USC) classifications. Strat igraphy 
entered i n  the  'soil  description'  section of  ESELog have USC 

classifications i n  upper and lower case characters. Upper case characters 
(e.9. C L ) ,  imply t h a t  there   is   soi l   tes t  d a t a  t o  confirm  the 
classification, while lower case USC classifications  (e.g. c l )  implies 
t h a t  there is only the logger's  estimate of the USC classification. On 
occasion there i s  soil test  data  which is  insufficient t o  f u l l y  determine 
the classification, for example i f  a grain size  analysis has  been  done b u t  
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s i l t  and clay  contents have not been distinguished. Thus i f  a soil 
description i s  incomplete, for instance for a sand w i t h  a h i g h  fines 
content, i t  woul d be d i  f f  i cul t t o  say  whether the sand should be cl assed 
as "SM" or "SC" . In these cases lower case USC cl assifications are used, 
par t icular ly  i f  the logger made no attempt a t  classification. All USC 

classifications have been entered in  upper case characters i n  the 'Basic 
Soi l  Characteristics Data' f l l e  where test  da ta  i s  available. 

A1 1 ava i l  able gra in  size da ta  has been included i n  the database. The 
'% Fines' field presented i n  the 'Basic Soil  Characteristics Data' f i l e  i s  
the t o t a l  percentage o f  s i l t  and clay ( i  .e. t h a t  passing the No. 200 
sieve) as determined from hydrometer and/or s-leve analysis. The data 
collected for the 'D50' field included i n  the 'Basic Soil  Characteristics 
Data' f i l e ,  is presented i n  micro-metres. All 'D50' data  calculated and 
presented as such were entered i n t o  the database. 'D50' data  not 
previously presented were calculated for the remaining gra in  size 
analyses, except for  the fine-grained soils where  more t h a n  50% passes the 
No. 200 sieve. 

3.6 GROUND ICE DESCRIPTION AND SAMPLE TEMPERATURE 

The ground ice  description standard used for this database follows the 
guidelines  established by NRC. Ground ice information has been stored i n  
the 'Ground Ice Description' field of the 'Scientific', 'Permafrost' and 
' Rock Data' f i  1 e. Soil sample temperature has been entered i n  the 'Temp' 
field of the 'Scientific', 'Permafrost' and 'Rock Data' f i le .  This field 
i s  presented on the borehole l o g  for logs where temperature data  is 
ava i l  abl e. 

4.0 CLOSURE 

In a total, 1051 corehole and borehole logs from the Beaufort Sea have 
been  summarized i n  a database suitable for interpreting the d i s t r i b u t i o n  
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o f   g ranu la r  resources and r e s t r i c t i o n s  on their development. These logs 
provide a va luable   addi t ion  t o  the database  completed i n  1988. 

In the f u t u r e ,  the 79 GSC l o g s  and the GSC Hudson core da ta  not y e t  
inc luded  i n  the database  should  be  added. A1 so, the 63 shallow boreholes  
and   grav i ty  cores from Gulf '  s 1988 data   should  be included. 

Regular  maintenance of the da tabase  by updat ing  annual ly  w i t h  new borehole 
d a t a  will ensure a re1  iabl  e source of da t a  on Beaufort  Sea g ranu la r  
resources .  

Respec t fu l ly   submi t ted ,  

EBA ENGINEERING  CONSULTANTS LTD. 

Prepared by: Revi ewed by : 

R.I. 01 t h o f ,  P.Eng., N . R .  MacLeod, P.Eng., 
Geotechni cal   Engineer  Project Di rec to r  

PROFESSIONAL ENGlN 
GEOLOGISTS and GEOPHYSICISTS 

RI0:NRM:clc OF THE NORTHWEST TERRITORIES 

EBA ENGINEERING 
CONSULTANTS LTD. 
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TABLE 1 

EXPLORATION BLOCK NAMES AND ABBREVIATIONS 

BLOCK NAME 

Bail l ie  Island 
Herschel  (Borrow) 
I sserk ( Borrow) 
Issigak 
Kugmal 1 it Bay 

Mackenzie Bay 
M i  nuk 
Nipterk - West 
North Ukal erk 
South Tarsi u t  
South Ukal erk 

Nahi d i  k 
(program name used where 
expl oration bl ock not avail able 

in GSC records) 

ABBREVIATION 

BI 
HB 
IB 
IS 
KM 

MB 
MK 
NW 
NU 

ST 
su 

NK 



TABLE 2 
SAMPLE TYPES AND ABBREVIATIONS 

SAMPLE TYPE 

Grab 
Shel by Tube 
Gravity Core 
P i  s ton Core 
No Recovery 

ABBREVIATION 

Grab 
T 
GC 
PC 
NR 



I 

I 

0305-34475 

LIST OF FIGURES 

FIGURE 1 AREA MAP OF THE BEAUFORT SEA 

FIGURE 2 TYPICAL ESEBASE BOREHOLE LOG 



L
"
"
"
"
"
 

EB
A

 E
ngineering C

onsultants L
td. 





0305-34475 

APPENDIX A 
SURFICIAL SEDIMENT COREHOLE LOG 

SOURCE REPORTS 



APPENDIX A 
SURFICIAL SEDIMENT  COREHOLE LOG SOURCE REPORTS 

REPORT TITLE 
CONSULTANT 

NAME OF CONSULTANT I D  NO. 

BEAUFORT SEA PROJECTS FOR AMOCO CANADA PETROLEUM co. LTD. 

82-07 1982 Off shore Geotechni ca l   S i te   I nves t i ga t i on  
B a i l 1  i e   I s 1  and Gravel  Search, Seaufort Sea 

81-07 1981 Offshore  Geotechnical  Site  Investigation 
South Tars iu t  Borrow Area, Beaufort Sea 

€SA Engineering 0101-3605 

EBA Engineering 8 0101-3210 
McCl e l  1 and Eng . 

BEAUFORT SEA PROJECTS FOR ESSO RESOURCES CANADA LTD. 

83-07 1983 Offshore  Geotechnical S i te   Inves t iga t ion  
Issigak 3orrow Site,  Beaufort Sea 

EBA Engineering 0101-3868 

BEAUFORT SEA PROJECTS FOR GEOLOGICAL SURVEY OF CAMADA 

82- Geological Survey o f  Canada - Computer Database 

84- Marine  Science A t l a s  o f  the  Beaufort Sea - Sediments 1984 
M i  sc. Report* 

No. 38 

* Indicates  reports for which logs are not  included i n  the database 
! N o t  a1 1 logs i n  GSC database have been included i n  EBA database. 
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APPENDIX A 
SVRFICIAL SEDIMENT COREHOLE LOG SOURCE REPORTS 

REPORT TITLE 
CONSULTANT 

NAME OF CONSULTANT I D  NO. 

Beaufort Sea Pro jects   For   Gul f  Canada Resources Ltd. 
~~ ~~ ~~ 

82-09 1982 Offshore Geotechnical   Si te  Invest igat ion,  EBA Engineering 0101-3662 
Herschel Borrow Site,   Beaufort  Sea 

82-09 1982 Offshore  Geotechnical   Si te  Invest igat ion,  EBA Engineering 0101-3658* 
Kr inga l   i k   S i te ,   Beaufor t  Sea 

82-08 1982 Offshore  Geotechnical   Si te  Invest igat ion,  EBA Engl  neeri ng 0101-3659 
Ukalerk !30?~0W Site,  Beaufort Sea 

82-09 1982 Offshore  Geotechnical   Si te  Invest igat ion,  E3A Engineering 0101-3686 
Isserk Borrow Site,  Beaufort Sea 

88- 08 1988 Offshore  Geotechnical   Si te  Invest igat ion,  EBA Engineering 0101-49128* 
Proposed  Pipe1 i n e  Route, Beaufort Sea,  Canada 

88-08 1988 Offshore  Geotechnical   Si te  Invest igat ion,  E8A Engineering 0101-4912C* 
Nerl  erk  Bern B-67, Beaufort Sea,  Canada 

88- 08 Summer 1988 Offshore  Geotechnical   Si te  Invest igat ion EBA Engineering 0101-4912E 
Issigak, Minuk, Akpak Plateau and Nipterk  
Borrow Sites, Beaufort Sea 

* Ind ica tes   repo r t s   f o r  which logs are not included i n  the database 
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APPENDIX B 
BOREHOLE LOG SOURCE REPORTS 
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APPENDIX B 
BOREHOLE LOG SOURCE REPORTS (1988 Data) 

BEAUFORT SEA PROJECTS FOR GULF CANADA RESOURCES LTD. 

DATE 
( Yr/Mo. 1 

REPORT TITLE NAME OF CONSULTANT  CONSULTANT 
ID NU. 

88-04 1988 Offshore  Geotechnical   Si te  Invest igat ion EBA Engi  need ng 0101-4809 
Proposed North P o i n t  Pipe l i ne  Route, Beaufort Sea 

88-08 1988 Offshore  Geotechnical S i t e  I nves t i ga t i on  EBA Engineering 0101-49 12B 
Proposed P ipe l i ne  Route, Beaufort Sea 

88-08 1988 O f f  shore  Geotechnical   Si te  Invest igat ion EBA Engineering 0101-4912C 
Nerlerk Berm B-67, Beaufort Sea,  Canada 

8 8- 08  1988 Offshore  Geotechnical   Si te  Invest igat ion EBA Engi neer i  ng 0101-4912D 
h a u l  igak 0-46 and D-32, Beaufort Sea,  Canada 

88-08 Sumr 1988 Offshore  Geotechnical   Si te  Invest igat ion EBA Engineering 0101-4912E 
Issigak, Minuk, Akpak Plateau and Nipterk Borrow 
Sites,  Beaufort Sea 


