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1 .o INTRODUCTION 

This  report  summarizes  a p r o j e c t   t o  assemble geotechnical  borehole  data f o r  
the Mackenzi e Val 1 ey region. The purpose was t o   r e v i   t a l   i z e   a v a i  1  ab1  e da ta   f o r  
t e r ra in   eva lua t i on   o f   f u tu re   t ranspor ta t i on   f ac i l i t i es   i n   t h i s   reg ion .  

Phase I consis ted  o f   t rans lat ion of an ex is t ing  computer l i s t i n g  of 
geotechnical  data  from  the Mackenzie Valley.  This  previous  project,  completed 
i n  1976, provided a  coded l i s t i n g  on magnetic  tape o f  data  from more than 
11,000 boreholes. These data  represented a substant ia l   port ion of the 
p i   p e l  i ne  and highway r e l a t e d   f i e l d   d r i  11 i n g  programs conducted between 1970 
and 1975. However, the  data  tape was prepared  before  the  widespread use o f  
personal computers. The object ive of Phase I was to   t rans late  the  data  tape 
i n t o  a PC-based data hand1 i n g  program t h a t  would a1 low ef fect ive  searching and 
analysis of the  data. The commercial l y  avai 1 able  geotechnical  data program, 
ESElog/base, was adopted f o r   t h i s  purpose. 

Phase I 1  o f  the   p ro jec t   inc luded  iden t i f i ca t ion  and addi t ion o f  non- 
propr ietary  data  f rom  the  region  that  was not  previously i n  the database, S ix  
hundred and n i   n e t y - f i v e  new boreholes were prepared i n   t h e  ESElog form and 
added t o   t h e  database dur ing Phase I 1  of   the   p ro jec t .  The  new data  includes 
some o f   t he   s i t e   i nves t i ga t i ons  undertaken for the  construction o f  the Norman 
Wells  Pipeline Project  and the Mackenzie Highway. Deta i l s  on t h e   o r i g i n  of 
these  borehole  logs  are  provided i n  Appendix E, 

This  report  describes  the methodology f o r   t r a n s l a t i o n  and some  comments on 
r e l i a b i l i t y  and use o f   t h e  new ESE Mackenzie Valley database. 
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2.0 METHODOLOGY 

A data  tape  developed by Proudfoot and  Lawrence  and or ig ina l l y   pub l i shed as 
Geological Survey o f  Canada  Open F i l e  Report No. 350 (1976), Mackenzie Val l e y  
Geotechni cal  Data Bank  was provided by the  Geological Survey o f  Canada.  The 
ESC data  tape  contains  geotechnical  information  from 11,600 boreholes 
extracted  from  publ ic  but  unpublished  reports  of  engineering  investigations 
for the Mackenzie Highway, Mackenzie Valley  Pipeline  proposals and various 
smal ler  projects.  A1 1 data  are  derived  from  reports  dating  before 1976, the 
year  the GSC data  tape was prepared. For each borehole  log, up t o   f o r t y  
geol  ogi  cal  hydro1  ogi  cal , morpho1 ogi  cal , cl i mati c and engi  neeri  ng  test 
parameters  are  recorded on the  tape i n  a prescribed  format as discussed i n  
Proudfoot and Lawrence (1976). An excerpt  from th i s   o r i g ina l   repo r t ,  
i den t i f y i ng   t he  parameters  recorded i s  attached as Appendix A, I n  order t o  
t ranslate  the  data on the  tape t o  a format  that  could be read  by ESEbase/log, 
the A S C I I  f i l e   o f   t h e   d a t a   t a p e  was t rans fer red   to   the   hard   d r ive  o f  an IBM 

Personal Computer. All further  data  manipulat ion was car r ied  out on  an MS-DOS 
type  Personal Computer, 

Some of  the  data  records  provided on the  data  tape were not avai   lab le  i n  
commercial version of ESEbase/log. The ESE program was mod i f i ed   t o  i nc 
f i e l d s  such as genetic  descript ion and morphological  description of 
landform. A program was w r i t t e n  t o  read  the GSC data  tape and place i t  i n  

the 
1  ude 
the 

I the 

appropr iate  f ie1 ds f o r  ESEbase/l og. This  procedure was tested and debugged 
using a small segment o f   t h e  database.  Subsequently the   en t i re  GSC data  tape 
was t rans la ted   to   the  ESEbase/log format, and the   resu l t i ng  database was 
tested. 

In i t ia l   tes ts   ind ica ted   tha t   cer ta in   boreho les  were l i s t e d   t w i c e  i n  the 
database, thus  obvious  duplicates were eliminated, The f i e l d s   " C l i e n t "  and 
"Consultant" were reversed f o r  a  number of  boreholes and these were corrected. 
A few records were considered so incomplete  that  they were o f  no value so 
those were eliminated. These ear ly  correct ions  resul ted i n  a t rans lated 
database w i t h  11,449 borehol es . 
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The d i s t r i b u t i o n  o f  boreholes i s  shown i n  a series of 10 maps included i n  
Appendix B. The  maps  show the   d i s t r i bu t i on  o f  a l l  data, as w e l l  as separate 
d i s t r i b u t i o n  for the work o f  various  consultants.  Finally, a more deta i led 
r e l i a b i l i t y  check was undertaken to   es tab l i sh  a measure of  confidence i n   t h e  
data  retrieved  from  the  data  tape.  Thirty-four  borehole  logs from four 
reports,  prepared by  two d i f ferent   consul tants  were  compared with  the  borehole 
logs  obtained  from  the database. The resu l ts  o f  the  re1  iabi  1 i ty checks are 
described i n  Section 5.0. 

3.0  DESCRIPTION OF DATABASE 

The trans1  ated Mackenzi  e  Val 1 ey Database contains 11,449 boreholes  located 
w i th in   the  Mackenzie Valley  extending from the  arct ic  coast  to  Northwestern 
A1 berta. Most o f  the  data was derived from past  projects such  as pipe1  ine 
studies and the  northern  extension o f  the Mackenzie Highway. A general 
overview o f  a1 1 borehole  locations i s  shown i n  Figure B1. The boreholes  are 
more or less  evenly  distr ibuted  along  the Mackenzie Valley  Corridor,  with  the 
exception  of  the very southern  region where information i s  sparse or missing 
a1 together. 

Borehole  logs  include  the  location and e levat ion  o f   the borehole, name o f  
consultant and c l i e n t  (or owner), d r i l l i n g  method, landform  (genetic 
descript ion), thaw  depth, Uni f ied S o i l  C lass i f i ca t ion  for a l l   s o i l   s t r a t a ,  and 
permafrost  ( ice)  descript ion.  Also  included  are  the  precision  of  location and 
e leva t ion   o f   the  borehole,  together  with a GSC assigned " r e l i a b i l i t y   r a t i n g " .  
Other  factors  are  the  borehole  location  relat ive  to  regional slopes, the 
prox imi ty   o f   s tanding  or   f lowing water, -and poss ib le   f o res t   f i r es  or other 
terrain  disturbances.  Soi 1 test   data such  as density and spec i f i c   g rav i t y  

are  provided whenever they  are  recorded in   the  or ig ina l   borehole  log.  The 
names o f  the  responsible  Project Engineer and the person who compiled  the 
borehole 1 og, which  are commonly recorded on borehole 1 ogs were not  stored on 
the GSC data  tape  thus  this  information i s  not available. More importantly, 
a1 so not  stored on t he   o r i g ina l   da ta   t ape   i s   t he   f i e ld   desc r ip t i on  of soi  1 
which  usual 1 y accompanies the  Uni f ied Soi 1 C1 assi f i c a t i  on. 
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There was no da ta   los t   dur ing   the   t rans la t ion   to  ESElog/base. The modif ied 
ESEbase/l  og  a1 lowed a1 1 data from the  or ig inal   data  tape  to be included i n   t h e  
database. 

Database disks and the   ins ta l  1 a t ion  procedure  are  included as Appendix F. 

4.0 USE OF DATABASE 

The Mackenzie Valley Database has a l l   t h e   c a p a b i l i t i e s  of  the  commercially 
avai 1 able ESEbase/log. Borehole  logs can be  added, edited,  printed, and 
removed w i th  ease. The database can be searched fo r   se ts  o f  borehole  logs by 
locat ion,   consul tant ,   c l ient ,   genet ic category, etc., and any combination o f  
these. A t  the  completion of a  search the  retrieved  boreholes can be stored 
i n  a new database  which can then be used independently. Sumnary graphs,  such 
as an area  plan,  strat igraphic  sect ion,   p last ic i ty  chart ,   moisture  content vs. 
depth  plots, can be prepared  readily. 

The average durat ion of a search of the complete  database  executed on an IBM 
Personal Computer (wi th an  INTEL 80286 processor) i s  approximately  f ifteen 
minutes. Retr iev ing and viewing a specific  borehole can be completed i n  three 
minutes, and preparing a s u m a r y   p l o t   f o r  one hundred boreholes (such as a 
cross-sect ion  or  a p last ic i ty   char t )   takes about ten  minutes. The ESEbase/log 
program was mod i f i ed   t o   f ac i  1 i t a t e  hand1 i n g  a la rge   s ize  database. The 
database  can now be d iv ided  in to  two e n t i r e l y  independant databases, which  can 
be exported  separately,  using a search cond i t ion   to   de f ine   the   d iv is ion .  It 
i s  thus  possible,   for  example, t o   d i v i d e  the Mackenzie Valley Database i n t o  
several smal l e r  databases  according t o  geographic locat ions o f  the  boreholes. 
This w i  11  a1 low  faster  manipulat ion  of   the database, and w i  11  remove some o f  
the  disk-storage problems  encountered with  the  present database. 

Another  modif icat ion  to  the program allows a database from ESEbase/log version 
2.0 t o  be restored and upgraded t o  version 3 . 0 ,  which will lead t o  easier 
inc lus ion  of  previous ESE formatted  data  into  the Mackenzie Valley Database. 
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A par t icu lar ly   usefu l   feature of the new Mackenzie Valley Database i s   t h e  
r e l a t i v e  ease o f   i n te r face   w i th  CAD programs, This   a l lows  prec is ion  p lo t t ing 
o f  borehole 1 ocations on a prepared background map o r   p l o t t i n g  o f  borehole 
1 ocations t o  precise  scale on a transparent  overlay  for use with  Nat ional  
Topographic Series (NTS) Maps.  The d i s t r i b u t i o n  maps included i n  Appendix B 
were prepared by expor t ing  the  resul ts   o f  an  ESEbase search t o  AutoCad Version 
10. I n  t h i s  case, a  background map showing the   a rc t i c  coast,  Mackenrie River 
and ce r ta in  communi t i e s  was prepared i n  AutoCad.  The borehole 1 ocations were 
then  imported and p lo t ted  us ing  the UTM coordinate system. The loca t ion  of 
the r i v e r  and other landscape  features i s  approximate, however, loca t ion  of 
the  boreholes  relat ive t o  t he   g r i d   i s   p rec i se .  The scale and prec is ion   o f  
maps prepared i n   t h i s  manner can be configured t o  s u i t   t h e   s p e c i f i c  need. A 
more complete descr ip t ion   o f   the  techniques  developed a t  EBA fo r   i n te r fac ing  
w i th  AutoCad are  described i n  Appendix D, 

5.0 RELIABILITY CHECKS 

A r e l i a b i l i t y  check o f  the database created  from  the GSC data  tape was 
conducted. A sampling o f  borehole  logs i n  the  Mackentie Val l e y  Database were 
compared w i th   the i r   o r ig ina ls   in   the   consu l tan ts '   repor ts .  Borehole logs from 
four   repor ts   avai lab le from EBA' s 1 i brary were used f o r   t h a t  purpose,  two are 
reports by EBA Engineering  Consultants  Ltd. (EBA) (1973, 1974), two are by 
Ripley,  Klohn and Leonoff International  Ltd. (RKL) (1973, 1974). The nature 
o f  the  data  co l lected  for   the  pro jects   descr ibed  in   the  four   repor ts  i s   q u i t e  
d i f f e ren t .  The reports by RKL and one of   the  repor ts  by EBA (E-666) present 
data from granular borrow  source invest igat ions,  The boreholes  are  therefore 
somewhat 1 imi t e d   i n  depth and detai  1. The other EBA pro jec t  (E-517) was a 
deta i led  geotechnica l   invest igat ion  for   the Mackenzie Highway. Thir ty- four 
representative  boreholes were selected from the  four  reports.  Sixteen from 
the RKL reports, seven from EBA (Granular  Materials) and e l  even from EBA 
(Mackenzie  Highway). 
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Borehole  logs  from  the  consultants'  reports were compared w i th   the  
corresponding  borehole  logs  retrieved  from  the  Mackenrie Val l e y  database p r i o r  
t o  any e d i t i n g   o f   t h e  database. Appendix C contains two or ig inal   borehole 
logs as presented in   the  consul tants   repor t  and the  corresponding  logs as 
retr ieved  f rom  the new ESE Mackenzie Valley database, along  wi th  the ESE 
spreadsheets tha t   s to re  ESElog data. The data  retr ieved  from  the database was 
then compared i tem by i tem t o  the  original  borehole  logs. The informat ion i s  

categor ized   accord ing   to   f i ve   c r i te r ia  as follows: 

a) correct: an i tem i s  exactly the same i n  the database as i n  the 
or ig inal   borehol  e 1 og; 

b)  wrong:  an i tern i s  present i n   t h e  database, but  recorded 
incorrect ly ;  

c)  missing: an i tem i s  provided in   the   o r ig ina l ,   bu t   omi t ted  i n  the 
database; 

d) not  provided: an i tem i s  not  described i n  the  or ig inal   borehole 

1 og; 
e) not  avai lable:  an i tem i s  standard ESEbase/log input,  but  not 

provided on the GSC tape. 

Table 1 summarizes the  resul ts  o f  the comparison and Appendix C contains  the 
deta i led  resul ts .   In   genera l   the 1 ocation and elevat ion o f  a borehole, the 
depth o f   t he   so i l   s t ra ta ,   t he  GSC symbol , so i l   p roper t ies  and permafrost 
descr ip t ion were a1  1 qu i te  re1 iable,  The GSC coding  format  restr icted  the 
mater ia l   descr ip t ion t o  four  characters. Soi 1s were described with up t o  two 
u n i f i e d   s o i l   c l a s s i f i c a t i o n  symbols and rocks were described with a coded 
abbreviation. Where "sof t"   rocks were described on o r i g i n a l  logs using  both 
descriptions, such  as shale, ML (EBA, E-517, 67683), only  the rock descr ip t ion 
was recorded on the tape. 



TABLE 1 SUMMARY OF RELIABILITP CHECK 

Project Name 
Client 
Consultant 
Genetic  Cate 
Morphologica 
Drilling Met 
Drilling Pur 
Project  Engi 
Compiled By 
Drilling Dat 
Thaw Depth 
Water Level 
Top of Hole 
Soil  Descrip 
Depth 
Completion D 

Moisture Con 
Grain  Size 
Plasticity 
NTS Map No. 
UTM Zone 
UTM Northing 
UTM Easting 
Elevation 
Permafrost D 
Ice  Content 

usc S*Ol 

Correct 

34 
27 
30 

27 
34 

- 

- 
- - 
33 
8 

33 

32 ( 3 3 )  
34 

18(29) 
30 
22 
11 
34 
34 
34 
30 
33 

24 ( 3 0 )  
3 

- 
9(31) 

The numbers in brackets  indicate  cases  that are partially  correct  or  partially wrong. 
Correct t an  item  is  exactly the same in the database as  in the original 
Wrong: an  item is present in the  database, but recorded  incorrectly 

Not Provided an item is not described in the original borehole  log 
Not Availabl an item is standard  ESEbase/log  input, but  not provided on  the tape 

Missing: an item is provided in the  original, but omitted in the database 
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G r a i n   s i z e   d i s t r i b u t i o n s   i n   t h e  database are  determined  from  the  actual  grain 
s ize  plots. The d e f i n i t i o n  of the  soi 1 components (gravel, sand, s i  1 t and 
clay) i n  the database does not  necessari l y  coincide  wi th what was s t a t e d   i n  
the   o r ig ina l   repor t  (EBA E-517). The ice  content  estimates  provided i n   t h e  
database  are  averages o f  the ranges given in   t he   o r i g ina l   repo r t ,  

A s i g n i f i c a n t   l i m i t a t i o n  o f  the GSC data  tape i s   t h a t  it did  not   prov ide  the 
normal so i  1 descr ip t ion   tex t  recorded i n  t h e   f i e l d  by the  logging  technician. 
Therefore  the  soi 1 descr ipt ion reproduced on the  logs i s  simply a statement 
of t he   un i f i ed   so i l   c l ass i f i ca t i on  symbol. 

The genetic  category was stated as i n c o r r e c t   i n  a s i g n i f i c a n t  number o f  cases. 
The genetic  category shown f o r  a borehole i n   t h e  GSC Mackenzie  Val  1 ey Database 
was assigned based on the  (prel imi nary)   sur f ic ia l  geology maps. During 
compi la t ion  o f   the GSC Database no checking was carr ied  out  t o  determine 
whether the  category  taken o f f  the map agreed w i th   the   in fo rmat ion   s to red   in  
the  borehole  log  (personal communication w i th  Mr D.E. Lawrence).  Here the 
genetic  category was indicated as wrong when i t  obviously  contradicted  the 
soi  1 descr ip t ion  in   the  consul tants   repor t  ( ie .  when a so i  1 described as til 1 
in   the   o r ig ina l   consu l tan ts   repor t  was given  the  genetic  category 
g l   a c i o f l   u v i  a1 it was indicated as wrong).  There has been no attempt i n  t h i s  
p r o j e c t   t o   r e l a t e   t h e  borehole  data to   te r ra in   in te rpre ted   f rom  a i   rphotos  

The assigned  borehole  locations appear t o  be reasonably  correct. Some obvious 
er ro rs   t ha t  showed  up dur ing  p lo t t ing  o f   the  data were corrected  during 
database compi 1 at ion.  The locat ion  data a1 so appears  reasonable based on past 
knowledge o f   p ro jec ts  conducted i n   t h e  Mackenzie  Val l e y  (ie: Highway and 
Pipe1 ine  boreholes  fa1 1 on known routes). The rudimentary  test ing used i n  
t h i s   p r o j e c t  cannot ver i fy the  precis ion  wi th which the  borehole  coordinates 
were  chosen. 
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A locat ion  prec is ion code i s  provided on the  data  tape. It i s  assumed t h a t  
many borehole  locations were scaled from 1:250,000 NTS map sheets i n  which 
case the UTM coordinates would be expected t o  be w i th in  100-200 m. It i s  
an t ic ipa ted   tha t  few i f  any, o f  the  boreholes  included i n  the database are 
1 ocated w i  t h  survey  preci  si  on. 

Subsequent detai  1 ed p l o t t i n g  o f  cer ta in  boreholes d r i  1 led  a long  the Mackenzie 
Highway have shown tha t  boreholes d r i l l e d   i n   c l o s e   p r o x i m i t y  t o  each other for 
borrow p i t  evaluation, were assigned the same coordinates,  thus  they f a l l  on 
top o f  one another. I n   t h i s   p a r t i c u l a r  case, i t  i s   a n t i c i p a t e d   t h a t  the 
locat ion  prec is ion  is   not   bet ter   than 100 m. 

6.0 CONCLUSIONS AND LIMITATIONS 

The Mackenzie  Val 1 ey database provides a rap id and use fu l   re t r i eva l  method f o r  
some 12,000 boreholes d r i  11  ed i n   t h e  Mackenzie  Val  1 ey. Any prospective  users 
should be aware o f  how i t  evolved and thus, the   l im i ta t ions   inherent  i n  i t s  
use. The 1 im i ted   tes t ing  completed as par t   o f   th is   p ro jec t ,   p rov ides  some 
confidence on in terpretat ion  o f   data  prov ided i n  or ig ina l   repor ts .  The 
question o f  re1   iab i  1 i t y  of data  col lected by many consu l tan ts   fo r  a wide 
v a r i e t y   o f  uses has not been addressed. The database w i  11 be an e f f e c t i v e  
too l  for general t e r r a i n  assessment. Where the  informat ion i s  requ i red   fo r  
design purposes, the  user i s  advised to   consul t   the  or ig ina l   pro ject   repor ts .  
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INTRODUCTION 

Env i ron~acn tn l .  assessment  and geot.echnical investigation have  bccn widcsprcad 
in EIac1:cnzic Val l ey  i n   t h c  p a s t  few y c n r s  especially with  rcgnrd to i n v c s t i g a t i o n  
f o r  p o s s i b l e  rouces for the blackenzie Highway and f o r  gas and oil p i p c l i n c s  
through the   val ley.   Since  construct ion problcms and con t ro l  of environmental 
and engineering concerns are most d i f f i c u l t   i n   p e r m a f r o s t  terrain, a project was 
undertaken t o  assess t he   p re sen t ly  avai lable  da ta  i n  order t o   e s t a b l i s h  t h e  
eng inee r ing   cha rac t e r i s t i c s  of materials and t o  c o r r e l a t e   t h e   c o n t r o l l i n g  
geological ,   engineer ing,  and hydro logica l   fac tors   tha t   in f luence   the   occur rence  
of 'ground ice and permafrost. 

Thc p r i n c i p a l   s o u r c e  of geotcchnica l .da ta  was borehole log5 from unpublished 
reports of   engineer ing  invest igat ions  for   the  proposed highway  and p i p e l i n e s  
as shown i n   T a b l e  1. Geologtcal data were a v a i l a b l e   i n   t h e  form of 
1:125 000 scale s u r f i c i a l  geoloiy maps produced by the Geological  Survey of 
Canada (Table 2) . 
Because of t h e  large,amount of information, more than  11 600 boreholes   with up 
to 40 diffcrear: geological,   hydrological,   morphological,   cl imntfc,   and 
engineer ing test  parameters  recorded  for each, it  was decided at: the i ncep t ion  
of the project to e s t a b l i s h  a da ta  bank t o  permanent ly   s tore  all the   in format ion  
so that it would b e   a v a i l a b l e  for fu ture   ana lys i s .  , 

The primary purpose of t h e   p r o j e c t  was t o  e s t a b l i s h  the properties and t h e i r  
ranges for m r i o u s n a t u r a l  materials under  various  conditions  within  the 
Mackenzie  Valley  and Delta and t o  e s t a b l i s h   t h e  permafrost conditions  and ground 
ice content  so t ha t   eng inee r ing  design and construct ion  could be carried out  
with minimum environmental impact .  Another  objective was t o  assess t he   va r ious  
methods of d r i l l i n g  and  recovery of samples i n  permafros t   t e r ra in-and  t o  assess 
the Lcidtive wriLs of the v a r h u s  f i e l d  and laboratory tests c a r r i c d  C C ~  cn the 
samples. Should   cur ren t   p rac t ice  not prove f r u i t f u l ,   a l t e r n a t e   p r o c e d u r e s  would 
be  suggested.  Thirdly, i n  areas of l i t t l e  information  the  knowledge gained from 
t he  zbove would be used t o  p r e d i c t  t h e  occurrence of ground ice  and thus  
a n t i c i p a t e  some of the  engineering-environmental  problems before they are 
encountered  and  remedial measures are required.  

The data bank is based on d r i l l h o l e  records contained i n  t h e  unpublished reports 
of var ious  geotechnical   consul tants .   Information is  coded along wi th   da t a  on 
var ious  s i t e  c h a r a c t e r i s t i c s ,  Each record contains  a f ive-d ig i t   I -dent i fy ing  
number; a h e a d e r   l i n e  of 78  characters  which  includes 27 variables spec i fy ing  
location, topography,  and  technical  aspects of the d r i l l i n g  site; 18 l i n e s  of 
7 1  characters  i .n  which tip to 30 geotechnical and geologica l  characteristics of 
each   so i l   hor izon   can   be   recorded ,   wi th   the  l a s t  recorded horizon being the 
bottom of t h e  hole ;  and a 74 charac te r  l ine  i n  which o t h e r   p e r t i n e n t  or  explantory 
da ta   can  be recorded. Data records were v e r i f i e d  and amended p r i o r  to being 
incorporated into t h e  data bank. 



1 

~1 
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r m  

. . The complctencss and accuracy of t h c  data s t o r e d   f o r  any d r i l l h o l c  is dependent 
on t h e  q u a l i t y  of t h e  o r i g i n a l  record. I n  general., t h e  c a p a c i t y  of t h c  data 
bank is far in excess of the amount of in format ion   cur ren t ly  availnblc.  Actual 
valucs are used for most v a r i a b l e s ,  w i t h  o n l y  limited use being made of coding 
or grouping so chat   the   accuracy  of t h e   i n f o r m a t i o n   i n   t h e  data bank depends  
almost entirely on t h e  quality of   the  input   data .  

Since t h e  number of data bank records i.s l a r g e ,  as is t h e  data bank i tsel f ,  
COBOL programing  language was used to create, v a l i d a t e ,  and assess t h e  data 
bank. FORTRAN language would not have been s u i t a b l e  for making retrievals 
from  or quer i e s  of Data Bank; however, i t s  present  file s t r u c t u r e  can b e  
handled i n  the COBOL programming language o r  onc of t h e  many f i l e  management 
systems  supported  by  the various computer  centres  where  subsets of p e r t i n e n t  
ir.formation  can  be  generated  and  analyzed by e x i s t i n g  programs w r i t t e n  i n  
any language. The borehole records with in  each NTS map-area are arranged i n  
o rdc r  of ascending UThl zcne descending UTM northing., ascending UTM easting, 
and  ascending DATA-NO of the borehole record.   This method of sorting orders 
t h e   r e c o r d s  from t h e  upper l e f t  hand corner t o  the   lower   r igh t  hand corner 
of a map-sheet, 

TAPE SPECIFICATIONS 

The t a p e  w a s  c r e a t e d  on a CDC CYBER 70 MODEL 74 computer  operating  under the 
SCOPE 3 . 4  Operating Systems, with RECORD W A G E R .  The rape is a 9-track 
unlabel led  Stranger   tape,   recorded at-1600 b p i .  The coded d a t a  on t h e   t a p e  
arc recorded i n  EBCDIC. 

TAPE SmUCTlJRE 

The complete f i l e  d e s c r i p t i o n   f o r  t h i s  t a p e  is: 

File Organization (FO) - Sequential 
Block Type (BT) .- R (a fixed number of whole records  per  block) 
Record Type (RT) - F ( f ixed   length   records)  
F i e l d  (records) Length (FL) - 1430 characters 
Number of Records per Slock (RB) - 3 records per block 
Maximum Block Length (MBL) - 4290 cha rac t e r s  

c *- RECORD STRUCTUZ 

The Mackenzie Valley  Geotechnical Data Bank present ly   conta ins  information from 
approximately 11 600 boreholes  (data  records). .   These  data  records  each contain 
1430 cha rac t e r s ,  of which 78 c h a r a c t e r s  make up a.HEADER-RECORD, 74 c h a r a c t e r s  ' 

HORIZON-RECORDS each  containing 7 1  characters .  

The processing of t h i s  Data Bank has been accomplished  using  custom COBOL 
programming as t h e  f i l e  s i z e  is moderately large and t h e  retrieval r e q u e s t s  
unique, The following COBOL f i l e  desc r ip t ion  is t h e  record  duplication  used 
f o r  t h e  Mackenzie Val ley  Data Bank. 

, are included in a COPPENT-RECORD, and 1278 cha rac t e r s  are broken up i n t o  18 



FD DATA-FILE 
LABLE RECORD IS OMITTED DATA RECORD I S  DATA-REC. 

01 DATA-RLC 
0 3  H+UILR-RECORD 

OS DATA-NO 
05 NTS-MAP. 

07 MAP-NO 
07 MAP-LETTER 
07 MAP-NO-2 
07 NAP-LETTER-2 

05 Unl .  
07 ZONE 
07 EAST 
07 + NORTH 

05 REFERENCE 
05 MONTH 
05 YEhR 
05 1ETHOD 
05 PURPOSE 
05 RELIABILITY 
05 LOC-PREC 
05 ELEVATION 
05 ELEV-PREC 
05 TLYT-MOD 
05 GENETIC 
05 MORPH 
05 ANGLE 
05 TXNGTH-A 
05 LEKGTII--Z 
05 ORIEhTATION 
05 NEAR-WATER 
05 LAND-ZONE 
05 BURN 
05 CLEAR 
05 TEMP-ZONE 
05 THAW-DEPTH 
05 LEVIZ-NO 

03 COmENT-RECORD 

PIC 9(5). 

. PIC 9 ( 3 ) .  
PIC X ( 1 )  t 
PIC 9 (2) 
PIC X ( 1 ) .  

PIC 9(2). 
PIC 3 ( 6 ) .  
PIC 9 (7) 
PIC X ( 9 ) *  
PIC 9 ( 2 ) .  
PIC 9(2) .  
PIC 9 ( 2 ) .  
PIC 9 ( 2 ) .  
PIC 9(1). 
PIC 9(1) 9 

PIC X ( 4 )  
PIC 9(1). 

* PIC X ( 1 )  
+ PIC X ( 1 ) .  

PIC X(].) 
PIC 9 (1). 

' PIC 9(1,). 
PIC 9(1). 
PIC 9 ( 2 )  
PIC 9(1). 
PIC X ( 2 ) .  
PIC X ( 2 ) .  
PIC X ( 2 ) .  
PIC XU). 
PIC X ( 3 )  
PIC 9 ( 3 ) .  
P I C  X(74). 

-. . 

. .  

03 HORIZON-RECORD OCCURS 18 TIMES. 
05 S-D PIC X ( 4 )  
05 -SMP-DEPTH PIC 9(3)V9 
05 H-D PIC X ( 4 )  
OS HO2IZ-DEPTH PIC 9 (3)VS 
05 MATERIAL PIC X ( 4 ) .  
05 GRAIN-SIZE. 

07 GRAVEL PIC X ( 2 ) .  
07 SAND-TOTAL PIC X ( 2 ) .  
07 SILT PIC X(2) 
07 CLAY PIC X ( 2 ) .  
07 ORGANIC PIC X ( 2 ) .  

07 MAX-SIZE PIC X(2) .  
07 NO-4 PIC X ( 2 ) .  
07 NO-10 PIC X(2) .  
07 KO-40 PIC X ( 2 ) .  

OS SAND. 

JUSTIFIED RIGHT. 

OCCURS 4 TIMES. 

OCCURS 4 TIMES. 

JUSTIFIED RIGHT. 

JUSTIFXED RIGHT. 
REDEFINES S-D. 
JUSTIPIED RIGIIT. 
REDEFINES H-D . 

. .  



05 
05 
05, 
05 
05 
05 

05 
05 

os 
05 
05 
05 

95 '  

07 NO-200 
MOISTURE-CONT 
LIQUID-LIMIT 
PLASTIC-LIMIT 
INDEX-OF-PUS 
SATURATION 
DENSITY. 
07 N A T U W  
07 DRY 
07 FROZEN 
SPECIFIC-GRAV 
PROCTOR-COMPACTION. 
07 MAX-DENSITY 
07 OPT-MOISTURE 
PENETRATION 
PERMAFROST 
PERCENT-ICE 
EXCESS-MOISTURE 
SABPLE-METHOD 

PIC X ( 2 ) .  
PIC X ( 3 ) .  
PIC X(3) .  
PIC X(3 ) .  
PIC X(2) .  
PIC X(2) .  

PIC 9 ( 3 ) .  
PIC 9(3) * 
PIC 9 ( 3 ) .  
PIC 9 (l)V9 (2). 

PIC 9 ( 3 ) .  
PIC 9 ( 2 ) .  
PIC 9(2) .  
PIC X ( 3 ) .  
PIC X(2) JUSTIFIED RIGHT.' 
PIC X(2) JUSTIFIED RIGiIT. 
PIC 9(1). 



Consuitant/Agency 
Area of Gcotechnical 

Expert ise  Purpose 
Year of 

Pub l i ca t ion  

Dept. of Public ldorks P o r t  Sinpson t o  Macken2.k Crossing 

Acres Consulting Services  Mackenzie Crossing to H:. Gaudet 
(for DPV) I (Niles 346 - 450) 
Undemood NcClellan Assoc. *' M t .  Gaudcr t o  Big Smith Creek 

Oiiles 295 - 3 4 3 . 6 )  

(for DPM) 

R.M. Eardy L Associates  
( f o r  DPW) 

Brooker & Associates 
(for DX{) 
Pemcan "72" ( fo r  DIAND) 

Ripley Klohn & Leonoff 
(for DIPLND) 

Geological Survey of Canada 

Ripley Xlo'nn & Leonoff ( f o r  
Canadian) (IS691 

Ripley Klohn & Leonof f 
(for Yackenzie Valley 
Pipeline Research L t d . )  
(1970) 
Northwest Project Study Group 
(done by Hardy and  Assoc.) 

(Miles 450 - 545) 

1 Big Smith Creek t o  Bosxorth Creek 
(Miles 545 - 632) 

Bosworth Creek t o  Hare Indian River 
(Miles 632 - 724) 

For t  Simpson t o  Fort Good Hope 
(up to 10 mties sway frm prop:. 
highway alignment) 

Tuktoyaktuk f en insu la ,  =chards 
Island Mackenzie River Delta, south 
t o  For t  McPhcrson and Arctic Red 
River 

Norman Hells a r e a  

Mackenzie Valley Pipeline Route 
(Prudhoe Bay t o  Alta border) 
(both routes) 

Ihckenzie Valley Pipeline route  
(krudhoe Bay t o  Alta border) 
(50th routes) 

Canor Road, Norman Wells 

Mackenzie Highway 
geotecn   inves t iga t ion  

Mackenzie Highway 
geotech investigation 

Hackenzfe Highway 
geotech  invest igat ion 

Mackenzie Highway 
geotech investigation 

Mackenzie Highway 
geotech   inves t iga t ion  

Granular  Resources 
Inventory 

1972, 1973 

14 7 3  

19 73 

19 73 

19 73 

19 73 

Granular Resources 
Inventory 

Permafrost regression study 

Pipel ine i n v e s t i g a t i o n  
( t e r r a in   cond i t ions )  

Pipel ine investigation 
( ( t e r r a i n  conditions) 

Permafrost regression study 

1973 

- .  
19 73 
19 70 

19 71 

1971, 1972 



m - am m - A rea o p eotec n~ n cal m , m  - m - - myem ,------* 
consultant/Agency Expertise . Purpose Publ ica t ibn  

Gas Arctic System Study Group Northern Cmada Power Conmission Terrain and permafrost 19 72 t 

route Inuvik t o  Parsons Lalcc, investigation. Boles 
N.W.T. drilled f o r  a power line. 

DE? . 

DPN 

Derrpster Highway, 
Mile 330 - 365 
Mackenzie Highway, 
Mile 931 - 964 

Blackwell and Watson Hanna River t o  Tuktoyaktuk 
(for Mackenzie Valley 
Pipeline Research) 

Alberta Gas Trunk Lines Norman Wells, Fort 
(by Templeton Engineering) Simpson, N.W.T. 

S o i  1 survey 1 9  72 

S o i l  survey 19 72 

Regional reconnaissance- 19 72 
. level  subsurface information 
f o r  a warm-of1 pipeline 
f e a s i b i l i t y  study 

Pemafrost regression 19 70 



DATA BANK UP-DATA 19 75 

Area of Geotechnical Year of w 

Consultant/Agency Expertise Purpose Pub l i ca t ion  

DPW Fort Good Hope to  Deapster Mackenzie Highway 19 75 
and Mackenzie Highway Junction geotechnical 

(925 - 936) fnves tigation 

GSC Various sites Ground ice   var iabi l i ty  
(Kurfurst and Heginbottom) , 
CAGSL by Fort Simpson Frost effects * 1975 

l9 75 

NESCL a& Hardy 

CAGSL by . 
NESCL and  Hardy 

Gulf 

DPW 

DPW 

CAGSL (by NESCL) 

CAGSL by 'NESCL and Hardy 
. .  

Sunoco ( fo r  Arctic 
Geotechnical Group) 

CAGSL (by NESCL) 

Major River  crossings 
along pipeline route 

Parsons Lake 

Major River crossings 
Mackenzie Highway, 
Mile 725 - 936 

Xackenzie Highway, 
Mile 902 - 936 
Travaillant Lake 

Mackenzie Delta 

Beaufort Sea 

CAGSL: Canadian Artic Gas Studies Ltd. 
NESCL: Northern Engineering Services Company Ltd .  

Geotechnical 

Granular materials ' 

Geotechnical 

Geotechnical 

Geotechnical, for  route 
and compressor sites 

' . Geotechnical, crossing 
Delta alteration 

Geotechnical 

Frost e f fec t s  

19 75 

19 75 

19 75 

19 75 

.19 7.5 a .  

19 75 

19 75 
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BOREHOLE DISTRIBUTION MAPS 
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Table C.1, EBA Engineering R e p o r t  E-517, Mackenzie Highway Geotechnical Investigation 

Project  Name 
Client 
Consultant 
Genetic Category 
Morphological Modi 
Drilling Method 
Drilling Purpose 
Project  Engineer 
Compiled By ... 
Drilling  Date 
Thaw Depth 
Water Level 
Top  of Hole 
Soil Description 
Depth 
Completion  Depth 

Moisture  Content 
Grain Size 
Plasticity 
NTS Map No. 
UTM Zone 
Vrm Northing 
UTM Easting 
Elevation 
Permafrost  Descrip 
Ice Content 

usc Symbol 

632Bl 638C2 648C1 65952 664B5 67633  683C3 695B8 
na 
C 
C 
C 

nP 
C 
C 
na 
na 

nP 
nP 

C 

C 
C 
C 
C 
C 
C 
C 

*P 
C 
C 
C 
C 

C 
C 

nP 

na 
C 
C 
W 

*l? 
C 

C 

na 
na 

nP 
nP 

c/w 

C 

C 

C 
C 
c 
C 
C 
m 
C 
C 
C 
C 
C 
C 

*P 

na 
C 
C 
C 

nP 
C 
C 
na 
na 

nP 
nP 

C 

C 

C 

C 
C 
C 
C 
C 

nP 
C 
C 
C 
C 
C 
C 

nP 

na 
C 
C 
C 

*P 
C 
C 
na 
na 

nP 
nP 

c/w 

C 

C 

C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 

c/w 
nP 

na 
C 
C 
W 

nP 
C 
C 
na 
na 

nP 
*P 

C 

C 
w 
C 

c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c/w 
nP 

na 
C 
C 

nP 
nP 
C 

C 

na 
na 

*P 
*P 

C 

C 
W 
C 
C 
c/w 
m 
C 
C 
C 
C 
C 
W 
C 
C 
C 

na 
C 
C 
C 

nP 
C 
C 
na 
na 

nP 
*P 

c/w 

C 

C 

C 
C 

c/w 

nP 
C 

C 

c 
C 
C 
C 
C 
c 
C 

na 
C 
C 
W 

nP 
C 
C 
na 
na 

nP 
nP 

c/w 
c /w 

C 

C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 

Legend: c: Correct, np: Not  Provided, 

705133 
na 
C 
c 
C 

nP 
W 

C 

na 
na 

*P 
nP 

c/w 

C 

C 

C 
C 
C 
C 

nP 
C 
C 
C 
C 

C 
C 
C 

*P 

718B9 
na 
C 
C 
C 

nP 
C 
C 
na 
na 

*P 
nP 

C/W 

C 

C 

C 
C 
C 
C 

nP 
C 
C 
C 
C 
C 
C 

C 

nP 

W: Wrong, m: Missing, na: Not Available 

722C8 
na 
C 
C 
C 

*P 
C 
c 
na 
na 

nP 
*P 

c /w 

W 

C 

C 
C 
W 

C 

nP 
C 
C 
C 
C 
c 
C 
C 

nP 



m m  

T a b l e  C-2 ,  R i p l e y ,  Klohn and Leonoff, Granular Materials Inventory 

Project  Name 
Client 
Consultant 
Genetic  Category 
Morphological Modi 
Drilling Method 
Drilling  Purpose 
Project  Engineer 
Compiled By . . +  

Drilling  Date 
Thaw Depth 
Water Level 
Top Of Hole 
Soil  Description 
Depth 
Completion Depth 

Moisture  Content 
Grain Size 
Plasticity 
NTS Map No. 
UTM Zone 
UTM Northing 
UTM Easting 
Elevation 
Permafrost  Descrip 
Ice Content 

USC Symbol 

1-28 
na 
C 
C 

C 

nP 
nP 

na 
na 

C 

C 
C 

nP 

c/w 
C 

C 

C 

nP 

nP 
nP 

C 

C 
C 

C 
C 
C 
C 
m 

2-126 
na 
C 

C 

C 

*P 
nP 

na 
na 

C 

C 

C 

nP 

c/w 
C 

C 
C 
*P 
C 

C 

*P 
C 

C 

C 

C 

C 

C /m 
m 

3-187 
na 
C 

C 

C 

nP 
*P 

na 
na 

c 

C 
C 

nP 

w/m 
C 

W 

c 
nP 
*P 
*P 
m 
C 
C 
C 
C 
C 

w/m 
m 

Legend: c: Correct, np: Not  Provided, w: 

4-67 
na 
C 

C 

C 

nP 
nP 

na 
na 
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Wrong, mt Missing, na: Not Available 



Table C.3, Ripley, Klohn and Leunoff,  Granular Materials Inventory 

Project  Name 
Client 
Consultant 
Genetic  Category 
Morphological Modi 
Drilling  Method 
Drilling  Purpose 
Project  Engineer 
Compiled By ... 
Drilling Date 
Thaw Depth 
Water Level 
Top of Hole 
Soil  Description 
Depth 
Completion Depth 
USC Symbol 
Moisture Content 
Grain Size 
Plasticity 
NTS Map No. 
UTM Zone 
UTM  Northing 
UTM Easting 
Elevation 
Permafrost  Descrip 
Ice Content 

Legend: e: Correct, 

T-115- 
na 
C 
C 
C 
nP 
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na 
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nP 
nP 
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C 

C 
C 
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C 
C 
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nP 
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C 
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nP 
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nP 

C 

C 

C 

c 
C 

C 
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C 
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C 
C 

nP 
C 
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C 
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C 

nP 
C 
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C 
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w: Wrong, mr Missing, nat N o t  Available 
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Project Name 
Client 
Consultant 
Genetic  Category 
Morphological  Modi 
Drilling Method 
Drilling  Purpose 
Project  Engineer 
Compiled By . .* 
Drilling Date 
Thaw Depth 
Water  Level 
Top of Hole 
Soil  Description 
Depth 
Completion  Depth 

Moisture Content 
Grain Size 
Plasticity 

UTM Zone 
UTM Northing 
UTI4 Easting 
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Permafrost Descrip 
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EBA Engineering Cotisultants Ltd. 
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TEST HOLE LOGS 

SOURCE No. 554 

554 - 6 
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20.0 

0' 

9.0' 
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ICE - clear  
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organic, very  high ice 
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o f  small crystals and lenses. 

SAND - some s i l t ,  t race  gravel ,  
conta ins s i 1 t y  sandstone 
fragments t o  4l' 

SANDSTONE - sof t  
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APPENDIX D 

INTERFACE WITH AUTOCAD 

I n t e r f a c e  Between ESEBase and Autocad 

1 .o ESEBase 

A search i s  made i n  ESEBase for the  desi  red  boreholes. A f i l e   i s  exported 
speci f y i  ng Easti  ng then  Northing, ESEBase e x p o r t e d   f i l e s  a1 ways have the 
Borehole Name as t h e   f i r s t   r e c o r d  so, i n  fact,  the  exported f i l e  will be 
Borehole Name, X, Y. 

2.0 UTILITY 

ESE2ACAD i s  a r a t h e r   p r i m i t i v e  program w r i t t e n   a t  EBA f o r   t h e  purpose of 
moving ESEBase exported f i  l e s   t o  AutoCad. Because o f   i t s   r e l a t i v e   u s e r  
h o s t i l i t y ,  i t  has no t  been released  by ESE Software. 

ESE2ACAD reads  the BH, X, Y f i l e  from ESEBase and t rans la tes  i t  t o  t h e   S c r i p t  
format  which can  be i n te rp re ted  by AutoCad. ESE2CAD provides  several  options 
i nc lud ing  C i  r c l  e or Dot, Symbol Layer  (user  specified) , Diameter, and Text 
size,  angle,  Text  Layer  (user  specified). 

AUTOCAD 

I n  AutoCad, the SCRIPT f i l e  may be invoked i n  a new or i n  an ex i sd t i ng  
drawing.  Overlays for NTS maps can be prepared by first running  Scr ip t  i n  a 
new derawi ng, then  adding  the  gr id 1 ines nad labels.  The small maps inc luded 
i n  t h i s   r e p o r t  were created  by  running  Scr ipt   into an ex is t ing  sketch.  
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APPENDIX E 
BOREHOLE LO6S ADDED TO THE WCKENZIE VALLEY DATAEASE 

Six  hundred  and  ni nety-fi ve  new borehole logs were  added t o  the Mackenzie 
Val ley Database These 1 ogs were extracted from site  investigation reports 
prepared by various  engineering  consultants and Pub1 i c  Works  Canada.  The 
requirements for  inclusion i n  the Mackenzie  Val ley Database were that  the 
information  contained in  the  reports i s  in the public domain  and that  the 
boreholes are  located along the Mackenzie  Val ley. A1 1 borehole  logs from the 
fol lowing reports were included  in  the  database. 

Hardy Associates (1978) Ltd *, 1982. Norman We1 1 s pi  pel ine project 1982 
dri 11 i ng program data report . Report prepared for  Interprovincial Pipe Line 
(NW) Ltd. 

Hardy Associates (1978) Ltd., 1982. Norman  We1 1 s p i  pel ine project. Report 
on investigations  for  evaluation of slopes. Report prepared for 
Interprovincial Pipe Line (NW) Ltd. (224 borehole logs from the two reports) 

Templeton Consultants Limited, 1971. Data report on preliminary soils and 
terrain  investigation program Mi 1 e 100 t o  Mi l e  520 of proposed pipe1 i ne route 
(Appendices I to  VI). Report prepared for  the A1 berta Gas Trunk Line Company 
Ltd. Gas Arctic  Project. (249 borehole logs) 

EBA Engineering Ltd,, 1972. Terrain  Investigations proposed Arctic Gas 
p i  pel i ne routes. Richards  Is1 and Lateral s and  Lower  Mackenzie A1 ternati ves 
Vol 11-IV. Prepared for  Gas Arctic/Northwest Project Study Group. (95 
borehole 1 ogs) 

Only boreholes related  to  granular borrow source invest 
from the following  report . 

igations were inc 1 uded 
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Pub1 i c Works Canada, Western  Region, 1981. Report  geotechni cal invest igat ion 
M i l e  970 (km 0) t o  M i l e  1058 (km 143) Inuvik t o  Tuktuyaktuk,  Mackenzie Highway 
Combined data 1976 t o  1980. 
Vol I : a1 1 boreholes from appendix 0 
Vol 11: boreholes from 1-1 t o  18-3 i n  Appendix 0 
(127 borehole  logs) 
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APPENDIX F 
DATABASE DISKS AND INSTALLATION PROCEDURE 

Mount Ins ta l l   D i ske t te   i n   D r i ve  A: (then  type) 

A: (enter) 
A: FB (enter) 

The Fastback  main menu will appear on the screen,  Press the   r i gh t  arrow key 
to   ge t  t o  the  restore  option. 

The defaul t   set t ings  are  to   restore  to   Dr ive C: . I f  another  drive i s  required 

h igh l igh t   the  Hard Disk  sub-option  (Cursor keys and Enter) and enter  the 
appropriate  Drive l e t t e r  (e.9. D o r  F o r  G etc) . You w i  11 need a t   l e a s t  25 
Mbytes on your destination  drive. 

From the  restore  opt ion  h ighl ight  "START RESTORE" and press  Enter. The 
restore submenu will now appear on the screen. 

Mount t h e   f i r s t  backup disk i n  Drive A: and use the   r i gh t  arrow key t o  get t o  
the s tar t   res to re   op t ion  (on the  restore submenu). Press  Enter and the 
restore process w i  11 begin. 

The box on the bottom left  corner wi 11 request subsequent diskettes as 
requi  red. 

When done Press "esc" t o  get  out of restore menu and use the   ex i t   op t ion  of 
the main menu. 

ESEBase can be run from the  directory/esebase on your  hard  disk. 

e.g. C: 
CD/esebase 
esebase 
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