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Introduction 

" 

I .I. Background 
Granular  resources  are an important  construction  material in the North. 
Historically,  granular  material  has  been  used in the construction of 
roadways,  airfield  runways,  embankments to support  buildings  and 
other  physical  structures,  and in the construction of drilling  pads  and 
temporary  offshore  exploration  structures in the shallow  waters of the 
Beaufort Sea. 

Granular  resources  (gravel) in the Mackenzie  Delta  region of the 
Northwest  Territories  are  limited. Much work  has  been  done  during the 
past  quarter  century to quantify the volumes  and  quality  of the various 
eskers  (long,  narrow  ridge of coarse  gravel  deposited by a stream 
flowing in a decaying  glacial  ice  sheet)  located in the region. 

Historically,  management of granular  resources was the responsibility 
of the Department of Indian  and  Northern Affairs, Canada. As part  of 
the lnuvialuit Land  settlement in 1984, however,  much  of the granular 
resources  in the Mackenzie  Delta  region is now  owned  by  the 
Inuvialuit.  Thus,  management of the resource is now  divided  between 
the Department  and the lnuvialuit  Land  Administration. 
One of the key  variables in managing the resource is the ability  to 
forecast  potential  demands  on  an  ongoing  basis.  Currently,  future 
demands  are  forecast by hand  every  five  years. 

In March 1993, Supply & Services  Canada  awarded  a  contract  to 
NORTH OF 60 ENGINEERING  LTD. to develop  a  computer  model to 
forecast  granular  requirements.  The  model  would be used by both 
Indian and  Northern  Affairs  Canada  and the lnuvialuit Land 
Administration. The model  would  provide benefits beyond  simplifying 
the forecasting  process - more  frequent  and  accurate  forecasting  of 
granular  demands,  a better understanding of potential  impact  that  the 
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demand  may  have  on the resource  and  supporting  infrastructure,  the 
ability to forecast  potential  business  opportunities  and,  ultimately, 
better  management of the resource. 
In March 1996, Supply & Services  Canada  awarded  a  follow-up 
contract to NORTH OF 60 ENGINEERING LTD. to update the model  and  to 
enhance its capabilities to estimate  granular  usage  associated  with 
potential  mining  development  within the Northwest  Territories. 

This  user's  guide  documents  Version 2 of the Granular  Resource 
Forecast  Model  developed  by NORTH OF 60 ENGINEERING LTD., its 
underlying  basis,  and  procedures  and  tips  on  how to use the tool in an 
effective  and  accurate  manner. 

1.2. Forecast Model Overview 
The primary  objective of the initial  project  was to develop  a tool that 
will allow DIAND and the lnuvialuit  Land  Administration to forecast 
granular  resource  requirements  in the Western  Arctic  Region. 

Some of the specific  goals of the project  were that the model: 

provide  a  simple  user  interface, 

operate  under  existing  platforms  (such  as  Microsoft  Excel), 

0 provide a capability  for  sensitivity  analysis, 

generate the necessary  reports,  and 
provide  flexibility to modify  correlations  based on historical  data, 

Generally  speaking,  these  goals  were  achieved. 

Based  on  discussions  with  potential  users  within DlAND and  the ILA, it 
appeared  both  organizations  would  benefit  from  a  model  that  not  only 
forecast  future  requirements,  but  tracked  current  and  historical  usage. 
The  broad  framework  for the model  is  shown in Figure 1. As identified 
above, the model  can  focus  on the past,  present,  and  future.  It  draws 
this  information  from one central data base  that will contain  information 
pertinent to granular  resource  usage. 

The  intent in following  this  approach was to provide  a tool that  would 
help the various  groups  forecast  granular  resource  usage,  as was the 
intent  of the project,  plus  help  in the management  of  current  granular 
usage. 
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Model  Overview 
Figure 1 

The  primary  objective  of  the  current  project  was  to  upgrade  the  model 
to  operate  within  the  recent  releases  of  Microsoft  Excel,  and to 
enhance  the  granular  estimating  capabilities of the  model  to  include 
potential  mining  developments  within  the N W .  These  specific  goals 
have  been  met. 

I .3. Forecast Model Documentation 
The  Granular  Resource  Forecast  Model@  User's  Guide  describes  the 
program  and  its  underlying  basis. It provides  basic  instructions, 
procedures  and  tips  on  how  to use the  tool  in  an  effective  and 
accurate  manner. 
The  user's  guide is intended  for  people  of  all  experience  levels.  The 
information  is  organized  into  six  sections.  This  introduction  gives  an 
overview  of  the  contents  and  conventions.  Section 2 defines  the 
system  requirements  and  provides  instructions  to  install  and  use  the 
Granular  Resource  Forecast  Model?  It also gives  an  overview  of  the 
menu  structure.  Section 3 defines  the  Data  Management  portion  of  the 
program,  Section 4 the  individual  parameters  contained  in  the 
estimating  section  of  the  program,  and  Section 5 the  analysis half of 
the  program.  Section 6 presents  suggested  procedures  for  managing 
the  database  and  performing  forecasts. 
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It is important to understand the terms  and  notation  conventions in this 
user's  guide  before  using the Granular  Resource  Forecast  Modelo. 

I .4. Conventions 

General 
The word  "choose" is used to select a menu button. 

e Bold  type  in the text and procedures  indicates  words  or  characters 

Bulleted (a) lists,  such as this  one,  provide  information,  not 

0 A numbered  list (1121,.,) indicates a procedure  with two or  more 

that  are  typed  or  buttons  that  are  selected. 

procedural  steps. 

sequential  steps. 

Mouse 
You  can  use  either  a  single-button  or  multiple-button  mouse  with 
the Granular  Resource  Forecast  Modelo. 

If you have  a  multi-button  mouse, the Granular  Resource  Forecast 
ModeP assumes  that  you  have  configured the left mouse  button as 
the primary  mouse  button. 
"Point"  means to position  the  mouse  pointer  until the tip  of the 
pointer  rests  on  what  you  want to point to on the screen. For 
example,  "Point to the button Add or Update Data." 

"Click"  means to press  and  immediately  release the mouse  button 
without  moving  the  mouse.  For  example,  "Click  on the button 
named Add or Update  Data." 

"Double-click"  means to click the mouse  button  twice  in  rapid 
succession.  For  example,  "Double-click  on the Microsoft  Excel  icon 
to start  Microsoft  Excel." 

Keyboard 
Key  names  match the names  shown on most  keyboards  and 
appear in small capital  letters.  For  example, the Shift  key  appears 
as SHIFT. 

The RETURN key  and the ENTER key  perform the same  function. 
"Press ENTER" means that you  can  press ENTER or RETURN. 

NORTH OF 60 ENGINEERING Lm. Introduction 0 4 
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The  keypad  refers to the  square  group of numeric  keys  to  the  right 
of the  standard  keyboard  keys.  You  may  use  these  keys  to  enter 
numbers  by  turning  on NUM LOCK. Press NUM LOCK to  turn NUM LOCK 
mode  on  and off. 

1.5. Technical Support 
NORTH OF 60 ENGINEERING LTD. offers  a  variety of support  options  to 
help  get  the  most  from  the  Granular  Resource  Forecast  Modela.  These 
services  include: 

Custom  modifications  to  the  model 

Customized  training 
Technical  support 

If you  encounter  a  problem  or  have  a  question  about  the  application, 
first  look in the  printed  documentation. If you  cannot  find  the  answer, 
phone or fax NORTH OF 60 ENGINEERING LTD. from 8 a.m. to 5 p.m. 
(Mountain  Time)  Monday  through  Friday. 

NORTH OF 60 ENGINEERING LTD. support  services  are  subject  to  North of 
60's prices,  terms,  and  conditions  in  place  at  the  time  the  service  is 
required. 

When  you  call,  you should be at  your  computer  with  the  Granular 
Resource  Forecast  Modela  running. Be prepared  to  give  the  following 
information  which is contained in Appendix B of your  User's  Guide: 

The  version  of  Microsoft Excel you are  using. 

The type of hardware  and  operating  environment  you are using. 

The  exact  wording  of  any  messages  that  appeared  on  your  screen. 

A description of what  happened  and what you  were  doing  when the 
problem  occurred. 

NORTH OF 60 ENGINEERING LTD. can be reached  by  phone, fax or  by 
mail.  The  mailing  address  and  phone  numbers  are: 

D602,500 Eau  Claire Ave. S.W. 
Calgary,  Alberta 
Canada  T2P 3R8 

Phone: (403) 263 - 2121 
Fax: (403) 263 - 2122 

Email: North6O-Engineering@msn.com 
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2. Getting Started 
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2.1. System Requirements 

The  Granular  Resource  Forecast  Modelo  has  been  developed  under 
Microsoft  Excel  which  requires  the  Microsoft  Windows 3.1, or Windows 
95 operating  systems.  To  use  the  model  you  need  the  following 
minimum  hardware: 

An  IBM  compatible  computer  with  an  Intel 386, 486, or  Pentium 
processor. 

A VGA screen  and  graphics  card  compatible  with  Microsoft 
Windows  version 3.1. or  Windows 95 

At  least 4 megabytes (MB) of random-access memory (RAM). 

A hard  disk  with  at  least two megabytes  of  free  space  for  program 
files  and data files. 

A Microsoft Mouse or compatible  pointing  device. 

A Microsoft  Windows-compatible  printer is optional,  but 
recommended. 

The  following software is  required  to  run  the  model: 

MS-DOS  version 3.1 or  later. 

Microsoft  Windows 3.1 or  Windows  for  Workgroups  or  Windows 95. 

Microsoft  Excel 5.0 or  Excel 7.0. 
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2.2. Installing the Forecast Model 
The  following  instructions  describe  how  to  install  the  Granular 
Resource  Forecast  Model0  on  your  computer.  Although  the  model  is 
not  copy  protected,  Indian  and  Northern  Affairs  Canada,  and  the 
lnuvialuit  Land  Administration  may  make  copies  only  for  business  use. 
For complete  details,  please  read  the  licence  agreement  in  Appendix 
A. 

To  install  the  Granular  Resource  Forecast  Modela: 

1, 

2. 

3. 

4. 

5. 

6. 

Start  Microsoft  Windows  or  Windows 95. If Windows  has  not been 
configured to load  automatically  at  start-up,  type WIN at  the DOS 
prompt. 
Start  File  Manager by double clicking  on  the  file  manager  icon 
which  is  usually  located in the  MAIN group in Windows 3.1, or 
Windows  Explorer  in  Windows  95  which  is  under  the  Program 
Group  on  the  Start  Menu. 
Create a new  directory,  or  folder in Windows 95 terminology  for  the 
program files by  selecting  Create  Directory,  or  New in Windows 95, 
under  the  File  Menu. It is recommended  that  you  create  this 
directory as a subdirectory to your  "Data"  directory. To do this, 
simply  highlight  the "Data" directory  by  clicking on the name. 

Then  select  Create  Directory  which is under  the  File  Menu.  Type  in 
the name GRANULAR and  press ENTER. 

Copy  the files from  the  disk  in  drive A: to  this  new  directory, To do 
this  within  File  Manager,  select  and  click on the  drive A: icon in the 
upper  left-hand  part of the  screen.  This  will  show  the  files  contained 
on  the  disk  in  drive A:.  Highlight all of the  files  on  drive A:  by 
clicking  on  the  first  file  in  the  list,  then  hold  down  the SHIFT key and 
click  on  the  last  file.  All  of  the  files  should be highlighted.  In 
Windows 3.1, select  Copy  under  the  File  menu  and  type in  the  path 
of  the  directory  that  you  just  created.  It  should  be C:\GRANULAR 
or C:\DATA\GRANULAR if you followed  the  recommendation 
above.  After  entering  the  path,  press  the ENTER key.  The  files  will 
be  copied  to  the  new  directory.  Under  Windows 95, simply  drag  the 
selected  files  to  the  new  folder.  This  action  will  copy  the  files  from 
drive A: to  the  hard  drive of your  computer. 

Exit  File  Manager  by  selecting  Exit  under  the  File  Menu  in  Windows 
3.1 , or Close under  the  File  Menu  of  Windows  Explorer. 
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2.3. File Structure of Model 
The  Granular  Resource  Forecast  Modela  has  been  developed as an 
application  within  Microsoft Excel so it requires  Excel to operate.  The 
installation  procedure  outlined in the  previous  section  copied  five  files 
onto  your  hard  drive.  Their  names  and  function  within the application 
are  summarized in Table 1. 

GRANOPEN.XLS 
Workbook to Calculate  Volumes GRANCALC.XLS 

Key  Macros  for  the  Application - Startup  file 

Backup to GRANDATA.XLS I GRANBACK.XLS 
Database  GRANDATA.XLS 

Workbook  used to Analyze  Data GRANANAL.XLS 

Granular  Resource  Forecast  Modela  Files 
Table 1 

1. 

2. 
3. 

4. 

5. 

6.  

7. 

2.4. Starting the Program 
To  run  the  Granular  Resource  Forecast  Model@  application: 

Close  any  unnecessary  applications  that  may be operating  on 
your  computer to maximize  memory  and  system  resources.  This 
is  done  by  selecting  Exit  from  the  File  menu of the  applications . 
Start  Microsoft  Excel  Version 5.0 or later. 

Set  the  default  directory to the  one  that  contains  the  application 
files.  This  is  the  directory  that  you  created in the  previous  section. 

Start  the  application  by  opening  the  GRANOPEN.XLS  file.  To 
open a file,  select  Open  under  the  File  menu.  Click  on  the 
GRANOPEN.XLS file) in the  dialog  box  and  then  press  the ENTER. 

An  introductory  screen,  Figure 2 will  appear,  and  then  the  Licence 
screen,  Figure 3. 

Select  the Continue button if you  accept  the  Licence  terms.  A 
summary of the  licence  can  be  seen  by  selecting  the Licence 
button.  The  entire  licence  is  contained in Appendix  A  of  this guide, 

The Main  menu,  as  shown in Figure 4 will  soon  appear. 

NORTH OF 60 ENGINEERING LTD. 
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Granular Resource Demand Forecast Model@ 

for the Western Arctic Region 

Developed for: 

Indian and  Northern Affairs Canada 

The InuvialuR Land Adminhtration 

Developed by: 

North of 60 Engineering Ltd. 
Calgary, Alberta 

Introductory  Screen 
Figure 2 
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Licence Agreement 
The Granular  Resource Demand Forecast Modem has  been 
developed and  copyrighted by North of 60 Engineering Ltd. 

The  Granular  Resource Demand Forecast  Model@ is licensed to 
Indian  and Northern Affairs Canada  and the lnuvialuit Land 
Administration for their use as defined In the terms of the Licence. 
The specifics of the licence  are  available by selecting the Licence 
button below. 

Selecting the Continue button indicates acceptance of the licence 
temm by the user. 

. . ~ ~ ~ _ _ _ _ _ _ _ _ _ _  ______ 

Licence  Agreement 
Figure 3 
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Granular  Resource Demand Forecast Model 
for the Western Arctic Region 

I 
Background & Instructions: 

Thlm model hag been developed O .Id DIAND and the 
lnuvlalult Land Adminilbrtion In the maMOomont and 
toncaltlng of granular rowurw uwgo in tho Woltsrn 
Arctlc Roglon of tho Northwoa Torritorlor 

To add, updato or chango lnhnatlon ln the Onnular 
Uuge Dabbar ,  click on tho fird bubton. 

To analyze lntomatlon c u m f l y   i n  tho databar, click on 
the r a o n d  button. 

[For heiD and additlonal Inbrmatlon. cllck on the HELP1 

Main Menu 
Figure 4 
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2.5. Program Structure 
.. . 

The  Granular  Resource  Forecast  Modelo  is  a  database  of  historical, 
current  and  future  granular  requirements.  The  application  has  been 
divided  into two major  components. As the  Main  Menu  implies,  the  first 
half  of  the  application  is  devoted to adding  and  maintaining  information 
within  the  database.  The  details  of  the  database  will  be  discussed  in 
the  next  section  of  the  User's  Guide. 

The  second  half of the application  is  devoted  to  analyzing  the 
information  within  the  database,  both  from  historical  and  future 
perspectives.  You  can,  for  example,  compare  actual  granular  usage  to 
historical  forecasts, or usage  by  area,  source  or  quality.  The  analysis 
section  also allows, with  limitations,  users  to  define  their  own  criteria  to 
study  the  data.  The  specifics on data  analysis  and  the  various  reports 
that  are  available  are  presented in Section 5 of  the User's Guide. 
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3. Granular Usage Database 

3A Introduction 
This  section of the  User's  Guide  focuses  on  the  Granular Usage 
Database,  its  makeup  and  procedures  to  maintain  it. 

As a user, you  access  the  database by clicking  on  the Add or Update 
Data  button  (the  top  button)  on the Main  Menu  (Figure 4). The 
program  will  then  present  the  Data  Management  Menu  shown below. 

Granular Resource Demand Forecast Model 
Data Management 

Click on the Appropriate Button 

Data Management  Menu 
Figure 5 
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3.2. Database Fields 
For  those  unfamiliar  with  database  terminology,  a database, or table as 
it is often  referred  to,  is a container  for  data  about  a  particular  subject, 
in  this  case,  granular  resource  usage.  There  are two basic  elements  in 
a  database.  Each  category  of  information  is  called  a field. Thus, a 
telephone  book  has  three  fields:  name,  address,  phone  number.  Each 
set  of  information  is  called a record. For  example,  this  entry  in a phone 
book  constitutes a record: 

Doe,  John 13 Elm Street 555-432 I 
There  are two basic  arrangements  for  tracking  data.  The  telephone 
book is a tabular  database. The  information  is  arranged  in a table  of 
columns  and  rows as outlined in Figure 6. The  granular  usage 
database  is  laid  out  in  this  fashion.  Another  way  to look at the 
infomation within  the  database  is  through forms. The  right  portion of 
Figure 6 shows  each  record  on a separate  form,  much  like a card file 
or Rolodex. The  Granular  Resource  Forecast Modela uses  both tables 
and  forms  to  record  and  view  granular  usage. 

I m 

Diagram  of two Database  Layouts 
Figure 6 

The  granular usage database  contains 22 fields of information  for  each 
record.  These  fields  are  summarized  in  Table 2 and  discussed  in  detail 
below. They are presented  in  the order in  which  they are presented in 
the  table  view  of  the  database. 

NORTH OF 60 ENGINEERING LTD. Granular Usage Database 0 12 
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Record  Number: This is the  number  of  the  record. It is 
automatically  generated  by  the  program. 
Record  numbers  can  change  from  time  to  time, 
if for  example  an  old  record  is  deleted.  It  is 
therefore  not  recommended  that  they  be  used 
to  identify  land  use  or  quarry  permit  numbers. 

Date of Record: This  represents  the  date  the  record  was  first 
entered  or  last  updated. It is entered  by  the 
user. 

Quarry  Permit #: Is  the  quarry  permit  number. 
Land use Permit #: Is the  land  use  permit  number. 

status: This  is  the  status of the  specific  project.  The 
user should enter  one  of  the  following 
depending  on  the  stage  of  development. 

Estimate 

Active 
Inactive 

Closed 

material  is  being  extracted. 
Block: The  land  block  from  which  the  granular 

Source #: The  gravel  source  number  within  the  block. 
Source Location: The  location of the gravel source.  Generally 

speaking,  this  would  be  the UTM co-ordinates 
of  the  source;  however,  latitude  and  longitudes 
or  other  descriptors  are  also  allowed. 

Permit Holder: 

Contractor: 

Low Estimate: 

Mean Estimate: 

The  person  or  company  that  is  requesting  the 
permits.  This  would  generally  be  the  person 
responsible  for  the  payment of royalties  and 
meeting  the  conditions  of  the  permit. 
The person  or  company  actually  undertaking 
the  quarry  operations. In many  cases,  this 
would  be  the  same as the  permit  holder. 

A low  side  estimate of the  amount  of  material 
to be required,  expressed  in  cubic  meters. 

A likely  estimate  of  the  amount of material  to 
be  required,  expressed  in  cubic  meters. 

NORTH OF 60 ENGINEERING LTD. Granular  Usage  Database 14 
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High Estimate: 

Estimated Class: 

Requested Amount: 

Requested Class: 

Actual Amount: 

Actual Class: 

Year of Use: 

Sponsor: 

Sponsor Category: 

Project  Description: 

Project  Location: 

A high  side  estimate of the  amount of material 
to  be  required,  expressed in cubic  meters. 

An  estimate of the  required class of material 
(1-5). The  specific  classes  are  defined  in 
Appendix C of the  User's  Guide. 

The  amount  of  material  requested  at  the  time 
of quarry  permit  application. 

The class of material  requested  at  the  time of 
quarry  permit  application. 
The  actual  amount  of  material  used.  Generally 
speaking  this  would  be  based  on  trip  tickets  or 
an  actual  suwey of the  quarry  site  at  the end of 
the  project. 

The  actual  class  of  the  material  used. 

The  year  that  the  material  was  used.  Initially 
this  would  be  an  estimate,  but  would  change  to 
reflect  actual  year of use. 

The  name of the  individual  company  or 
municipality  that is sponsoring  the  project. 

A descriptive  category for the  sponsor. NORTH 
OF 60 ENGINEERING LTD. recommends  that  a 
limited  number of categories  be  used.  Possible 
examples  are: 
0 Public 

Private 

Defense 
A brief  description of the project. 
The  location of the  project.  Generally  speaking 
this  would  be  the UTM coordinates of the 
source;  however  latitude  and  longitudes  or 
other  descriptors  are also allowed. 

.. 
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3.3. Data Management Menu 
The  data  management  menu  is  shown in  Figure 5.  This  section 
describes  each of the options  contained  on  the  menu. 

Adding, Updating or Deleting Projects 
As the  name  implies,  this  option allows you  to  add,  update  or  delete a 
project.  Clicking  on  the  button  takes  you  to a view  similar  to  Figure 7. 

To access the  Data Form, click  on  the Access Data Form button  in 
the  upper left hand  portion of the  screen.  The  data  form  similar  to 
Figure 8 will appear. 

To Add a Record 
1. Choose  the New Button. 

2. Enter  data  in  the  new  record's fields. Press  TAB  to  move  between 

3. Press  ENTER. 
fields. 

4. Repeat  steps 2 and 3 to add as many  records as you want. 

To Delete a Record 
Note:  Deleted  records  cannot  be  restored. Also note  that  the  first 20 
records of the  database  contain  estimates of base  demand.  They 
should  never  be  deleted. If one or  more is deleted, it  will  corrupt the 
database  and  the  user  will  have to revert  to  the  backup  database,  thus 
losing  any  changes  made  since  the  database  was  last  backed  up. 

To delete a record: 

I) Display the  record  you  want to delete. 

2) Choose the Delete button. 
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Figure 7 

.I Data Form 

I 
Figure 8 
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To  Find a Record 

I) Choose  the Criteria button.  Note  that  the Criteria button  changes 
to the Form button,  which  you  can  choose to return to the  data 
form. 

2) In the  field  name  boxes,  type  the  criteria  you  want to use  for  the 

3) Press  ENTER.  The  first  matching  record  will  be  displayed. 

search. 

I 
I 
I 
I 
I 
I 
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4) Choose  the Find Next  button  or  Find Prev button  to  display 
matching  records. 

To Edit  Records 

I) To  move  between  records,  use  the  scroll  bar,  press  the  UP  or 
DOWN  ARROW  key,  or  choose  the Find Prev or Find Next button. 

2) Edit  each  record you want  to  change.  Press TAB to move between 
fields. To cancel  changes  of  a  record,  choose  the  Restore  button. 

To Return to the  Data Management  Menu 

I) Choose  the Close button  when  you are finished  working in the data 

2) Click  on  the  Return  Button  and  the  Data  Management  View,  Figure 
form.  The  Data  Form  view,  Figure 6, will appear. 

5 will  reappear. 

View Data base 

To  view  the  granular  usage  database in tabular  form,  click  on  the 
upper  right  button  labeled Visw Database. A view  similar  to  Figure 9 
will  appear.  You  may  scroll  through  the  database by using  the  elevator 
bars  at  the  bottom and right  hand  sides  of the screen.  For more 
information  on  the  use of elevator  bars  see  your  Microsoft  Windows 
Manual  or  the  Windows  Tutorial. 
To return  to  the  Data  Management  Menu  click on the  Return button 
located  above  the  database. 
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Granular  Resource  Usage  Database 
Figure 9 

View & Print Records 
To view  and  print  individual  records in the  database,  select  the View 
and  Print  Records button  from  the  Data  Management  Window  (Figure 
5). A record form similar to Figure 10 will  appear. 

To select  a  particular  record: 
I) Click  on  the  light  blue  colored  record  box, 

2) Enter  the  record  number  and  click  on OK or  press  the ENTER key. 

To print a particular  record,  simply  select  the  record as described 
above and then  click  on  the Print Record button. 

To return  to  the  Data  Management  Menu  select  the Return button. 
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Granular Resource Usage  Database 

Date of Record 
Quarry Permit # 
Landuae Permit # 
status 

Block 
Source # 
Source Location 

Permit Holder 
Contractor 

Spomr  
sponaor category 
Project Dereription 
Project Locatlon 

Year of Uae 

Estimate 
Low (ma) 
Ukiey (ma) 
High (mg) 
Ciam 

Requested 
Volume (ma) 
Class 

Actual 
Volume (ma) 
Cia- 

1986 

20,000 
20,000 
20,000 

3 

O 
O 

O' 
O 

Individual  Record  Form 
Figure 10 

Backup Database 
To backup  the  database  select  the Backup Database button  from  the 
Data  Management  Menu.  This will create a copy  of  the  current 
database  under the file  name of GRANBAK.XLS in the  directory  which 
contains  the  program files. It ovetwrites the last  backup  that  was 
previously  created. 

To use  the  backup  database in the  event  that  the  current  one 
becomes corrupted: 

I) Quit the Granular Resource Forecast  Model@. 
2) Select  Open  under the Microsoft  Excel  File  menu. 

3) Highlight  the GRANBAK-XLS file  and  click  on the OK button  or 
press the  Enter  key.  The  backup  database  will  appear  and also a 
dialog box asking if Excel should  update  references to unopened 
documents.  Click  on  the NO button. 

4) Select  File  Save As under  the  Microsoft  Excel  File  menu.  Enter  the 
file name GRANDATAXLS in the  filename  box.  Press  the ENTER 
key  or  click  on  the OK button. A dialog box  will  appear  asking  if 
Excel  should  replace  the  existing GRANDATA.XLS. Click  the OK 
button. 
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5) Select  Close  from  the  File  Menu. 

Estimate  Requirements  for  a Project 
This  component  of  the model allows the  user  to  estimate  the  granular 
requirements  for  an  anticipated  project.  Specific details on  the  use of 
the  granular  estimating tool are  covered in the  next  section. 

Return to the  Main  Menu 
To return  to  the  Main  Menu  click  on  the Return to Main  Menu in the 
lower  right  hand  corner of the  Data  Management  Menu. 

1 
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4. Estimating Granular Requirements 

4-1 Introduction 
This  section  of  the User's Guide  provides  information  to  estimate 
granular  requirements  for a number of common  projects in the  North. 
This segment of the model is accessed by  selecting  the Estimate 
Requirements for a Project  button  from  the Data Management  Menu 
(Figure 5). This will bring  up  the  Project  Estimating Menu shown below 
in  Figure 11. 

. .. 

Granular Resource Demand Forecast Model 
Project Estimating 

Project  Estimating  Module 
Figure 11 
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Granular  resource  requirements  can  be  estimated  for: 
Roads 

Runways 
0 Pads / Building  Foundations 

Staging  Areas 

rn Exploration  Drill  Sites 

Oil  or  Gas  Developments 

I) Pipeline  Right-of-ways 
b Mine  Site  Developments 

In each  case, a number  of  variables  or  parameters  are  used  to  define 
the  geometry  or  development  scenario  under  consideration.  Figure  12 
is  a  representative  view  of  the  Road  parameters.  The  program 
provides  default  assumptions  for  each  of  the  parameters,  but  it  also 
allows  the  user to override  the  assumptions  to  reflect  the  specific 
project  under  consideration.  In  this  case, for example,  the 
embankment  thickness  has  been  decreased  from two meters  to 1.5 
meters,  and  the  length of the  road  has  been  increased from one 
kilometer  to 3.5 km.  Any  changes  are  entered  into  the  override  column 
and these  are  then  automatically  reflected  in  the  Actual  column. 
The  rest of this  section  discusses  the  specific  parameters  within  each 
of  the  above  areas,  their  basis,  and  default  assumptions. 

4.2. Roads 
To estimate  the  granular  resource  requirements for a road,  click  on  the 
button  labeled Roads. The  Roadway  Embankment  Screen,  Figure  12 
will  appear.  This  screen  contains  the  key  parameters  necessary  to 
estimate a roadway  embankment  similar  in  design  to  the  cross-section 
shown in  Figure 13. They  are: 

Width of Driving  Surface  The  default  width  is 8 metres. 

Embankment  thickness.  The  default  thickness  is 2 metres. 
Generally  speaking,  this  depth  should  be 
adjusted so as  to  maintain  the  permafrost 
within  the  embankment. 

Slopes This is the  angle  of  the  side  slopes.  It  is  the 
ratio  of  the  horizontal  distance  divided  by 
the  vertical  drop  in  that  distance.  The 
default  slope  is 3 m/m. 
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Granular Resource Demand Forecast  Model 
Roadway Embankment 

Parameter 

Width of Driving Surface 

Embankment Thickness 

SIOP= 

Length 

Terrain Factor 

Material Class 

Calculated Volume 

Unlts 

m 

m 

w 

km 

1 - 5  

1 - 5  

d 

Default Override 

8.0 

2.0 I .5 

3.0 

1 .O 3.5 

2 

3 

41,842 

Actual 

8.0 

1.5 

3.0 

3.5 

2 

3 

99,082 

Roadway Parameters 
Figure 12 

Road Cross-Section 
Figure 13 
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Length 

Terrain  Factor 

Material  Class 

Calculated  Volume 

The  length  of  the  road in kilometres.  The 
default is one  kilometre. 
This  parameter  accounts  for  different 
terrain  conditions. It is defined in greater 
detail  later in the  section. It is  a  number 
which  ranges  from 1 for  flat  terrain  to 5 for 
hilly  terrain.  The  default  value  is 3. 

The  type  of  material  that  is  required.  The 
variaus  classifications  are  defined  in 
Appendix C. The  default  material I 

classification  for  roads  is 3. 

Shows  the  estimated  volume of granular 
material  based  on  the  parameters  and  the 
overrides.  In  this  case  the  actual  volume  is 
99,082 m? If there  were  no  overrides  then 
the  volume  would have been 41,842 m3. 

~ 

4.3. Runways 
The  key  parameters  for  runways  are  shown in Figure 14 and  the 
corresponding  cross-section  geometry for the  runway is shown  in 
Figure 15. 

The  parameters  specific to runways  are: 
Width  of  Landing  Surface  This  is  the  width  of  the  landing surface. The 

default  value  is 50 metres. 

Embankment  Thickness  The  default  value  is two metres;  however 
this  is  generally a function  of  the  permafrost 
conditions  in  the  area. 

Slopes 

Length 

This is the  angle  of  the  side  slopes. It is  the 
ratio  of  the  horizontal  distance  divided  by 
the  vertical  drop in that  distance.  The 
default slope is 3 m/m. 

The  length  of  the  runway in metres.  The 
default  value  is 1000 metres  which  would 
accommodate  STOL  aircraft  similar  to  the 
Twin  Otter. 
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Granular  Resource Demand Forecast Model 
Runway 

Parameter 

Width of Landing Surface 

Embankment TMeknegs 

Length 

Terrain Factor 

Material Class 

Celculatd Volume 

Units 

m 

m 

w 

m 

1 - 5  

1 - 5  

m9 

Default Overrlde Actual 

50.0  50.0 

2.0 2. O 

3.0 3,O 

lo00 lo00 

1 1 

3 3 

166,882 166,882 

Runway Parameters 
Figure 14 
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4.4. Pads / Foundations 
The key parameters for pads or building  foundations are shown in 
Figure 16 and the corresponding  cross-section geometry for the pad is 
shown in  Figure 17. 

Granular Resource Demand Forecast Model 
Pad Foundation 

I 
1 
I 
I 
I 
I 
I 
I 

'I 
I 
1 
t 
I 
1 
I 
II 
I 

,I 
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Parameter 

Width of Pad 

Length of Pad 

Thickness of Pad 

SlQpeS 

Terrain  Factor 

Material Class 

Calculated Volume 

Units Default  Override  Actual 

m 15.0 15.0 

m 15.0 15.0 

m 3. O 3.0 

wv 1 .O 1 .O 

1 - 5  2 2 

1 - 5  3 3 

rlY 1,383 1,383 

Pad  Design Parameters 
Figure 16 

t-" PdW'kh -1 

Pad Cross-section 
Figure 17 
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The  parameters  specific to runways  are: 

Width  of  Pad  This  is  the  surface  width of the  pad.  The 
default  value  is 15 metres. 

Length of Pad This is the  length of the  pad.  The default 
value is 15 metres. 

Thickness  of  Pad  The  default  value  is 3 metres. 

Slopes 

Y 

This is the  angle  of  the  side  slopes.  It  is  the 
ratio  of  the  horizontal  distance  divided by 
the  vertical  drop  in  that  distance.  The 
default  slope  is 1 m/m. 

4.5. Staging Areas 
The  key  parameters  for  staging  areas  are  shown  in  Figure 18. The 
cross-section  geometry  for  staging  areas  is  similar  to  that  for  pads. 

Granular Resource Demand Forecast Model 
Staging Area 

Parameter Units Default Override Actual 

Width of  Pad m 150.0 150.0 

Length of Pad m 150.0 150.0 

Thicknem of Pad m 2.0 2.0 

siopes w 1 .O 1 .O 

Terrain  Factor 1 - 5  2 2 

Werial Class 1 - 5  3 3 

Calculated  Volume Ir? 67,591 67,591 

Staging  Area  Design  Parameters 
Figure 18 
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The  key  parameters  are: 
Width  of  Pad 

Length of Pad 

Pad Thickness 

Slopes 

This  is  the  width  of  the  staging  area.  The 
default  value is 150 metres. 

The  default  value is 150 metres. 

The  default  value is 2 metres. 

This is the  angle  of  the  side  slopes.  It  is  the 
ratio  of  the  horizontal  distance  divided by 
the  vertical  drop  in  that  distance.  The 
default slope is 1 m/m. 

- .. 

4.6. Drill Sites 
The  key  parameters  for  exploration  drilling  site  are  shown  in  Figure 
19. The  plan  view of the  drill  site  is shown  in  Figure 20. 

The  key  parameters  and  the  underlying  assumptions  are: 
Project  Timing 

Drilling  Pad 

Camp  and  Support  Area 

Mud  Sump 

Pad  Thickness 

Exploration drilling is by  default  assumed  to 
take  place  during  the  winter  from  snow 
work  pads. As such,  granular  material 
requirements  are  limited to restoration of 
the  drilling  sump. If a summer  program  is 
proposed,  the  user  should  enter Summer 
as the override. 
This  is  the  area of the  drilling pad. The 
default  value  is O square  metres (ml) for 
winter  operations  and 1,500 m2  for  summer 
operations. 

The  default  value  is  zero  square  metres  for 
winter  operations  and 900 m2 for summer 
sites. 
It is assumed  that a mud  sump  would  be 
excavated  into  the  tundra  and  that a one 
metre  gravel  overlay  would be placed  at the 
end  of the drilling  program to restore  the 
area.  The  default  size of the  mud sump is 
450 m? 
The  default  pad  thickness is 2 metres. 
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Granular  Resource  Demand  Forecast Model 
Drill Site (Exploration) 

Parameter Units Default Override Actual 
Summer I Winter Prwram Winter Winter 

Drilling Pad  Area m2 0.0 0.0 

Camp & Support Area m2 0.0 0.0 

Drilling Sump Area m2 450.0 450. O 

Pad Thickness m 2.0 2.0 

Terrain Factor 1 - 5  2 2 

Material C h  1 - 5  3 3 

Cakulated Volume m" 658 658 

Drill Site Parameters 
Figure 19 

Drill  Site Layout 
Figure 20 
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4.7. Oil or Gas Developments 
The  key  parameters  for  an  oil  or  gas  development  are  shown  in  Figure 
21. A  simplified  but  typical  field  development  plan  is  shown  in  Figure 
22. It assumes  that  the  development  wells  would  be  clustered  and 
drilled  from  a  number  of  pads  within  the  field  boundaries.  The  actual 
number  of  pads  is  calculated  by  the  program.  The  number  is 
dependent  on  the  reservoir  depth  and  the  field  geometry.  The  size of 
the  pads,  also  calculated  by  the  program,  is  a  function  of  the  number 
of wells  per  pad  and the well spacing.  The  development  plan  assumes 
that  roads  would  connect  the  drilling  pads  to  the  production  facilities.  It 
also  assumes  that  a  camp  and  staging  area  would  be  required next to 
the  production  facilities,  and  that  all  gathering  lines  would  be 
supported  above  ground  on  vertical  support  members  (piles). 

The  key  parameters  for  an oil or gas  development  are: 

Product  Type  Oil  or Gas. The  default  is  oil. If a  gas 
development  is  being  considered,  the  user 
should  enter Gas as the  override. 

Recoverable  Reserves  This  is  the  amount of oil or  gas  expressed 
in  millions of cubic  meters  that  will  be 
produced  over  the  life  of  the  field. 

Reservoir  Depth  This  is  the  depth  of  the  reservoir  in  meters. 

Reservoir  Area  This  is  the  surface  area  of  the  reservoir 
expressed  in  square  kilometers. 

Well  Spacing  This  is  the  area,  expressed  in  hectares  that 
each well drains. A default  value of 65 
hectares  is  assumed  for  oil  and 300 
hectares  for  each  gas  well. If the  developer 
provides  the  total  number  of  wells,  the  well 
spacing  can  be  calculated  by  dividing  the 
aerial  extent  of  the  reservoir  by  the  number 
of  wells. 

Field  Aspect  Ratio  This  variable  defines  the  general  shape  of 
the  field. It is the  ratio of the  length of the 
field  divided  by  the  width. As shown  in 
Figure 22, an  oval  geometry  has  been 
assumed for the  field  area.  The  default 
value  is 2. If the field  is  long  and  narrow, 
then  the  user  should  increase  this  value. 
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Granular  Resource Demand Forecast Model 
Oil / Gas Development 

Parameter - 
Recoverable Reowves 
Resewolr Depth 
ResEIrvdr Area 
Well Spacing 
FieM Aspect Ratio 
# Drilling Pads 
Plant Area 
Runway  Length 
Roadway Length 
Camp L Staglng Area 
Drilling Pad Area 
EmbankmentThklan#is 
Terrain  Factor 
Material Class 

Units Default Override 
Oil 

M I x l ( r s  30 
m 2750 

kllf 50 
ha 65 

LMI 2 
6 

~ 16875 
m IO00 
km 33.2 
Ir? 12500 
mz 16722 
m 2 

1 - 5  2 
1 - 5  3 

Actual 
O i l  
30 

2750 
50 
65 
2 
6 

16875 
IO00 
33.2 

12500 
16722 

2 
2 
3 

Calculated Volum mp 1,384,561 1,364,561 

Oil and Gas Development  Parameters 
Figure 21 
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# Drilling  Pads 

Plant  Area 

Runway  Length 

Roadway  Length 

Camp & Staging  Area 
Drilling  Pad  Area 

Embankment  Thickness 

The  program  calculates  the  number of well 
pads  required  to  drain  the  reservoir 
properly.  The  number  of  pads  is a function 
of  many  variables,  including  the  size  of  the 
reservoir,  its  shape  and  depth,  the  well 
spacing  and  a  number  of  drilling 
assumptions  which  are  beyond  the  scope 
of this  report.  The  user  should  override  the 
calculated  number if the  developer  defines 
the  actual  number of drilling  pads. 

This  variable is the  surface  area  of a pad 
that  would  support  the  production  facilities. 
The  default  area  is  a  function  of  the  plant 
size. 
The  development  plan  assumes a runway 
is  included.  The  default  length  is 1,000 
metres. If no  runway  is  required  the  user 
should  override  this  value  to  zero. 

The  roadway  length  expressed  in 
kilometres  is a function  of  the  number of 
well pads  and  the  distance  from  the pads to 
the  production  facilities.  The user should 
enter  the  actual  length  of  roadway  if it is 
known.  The  default  width is 8 metres. 
The  default  area  is 12,500 m? 

The  drilling  pad  area  is a function of the 
number  of  wells  per  pad.  The  area  is 
expressed  in  square  metres  (m*). 

This  is  the  average  embankment  thickness 
expressed  in  metres.  The  default is 2 
metres. 
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I 
I 
I 4.8. Pipeline Right-of-ways 

The  key  parameters  for  pipeline  right-of-ways  are  shown in Figure 23 
and  the  corresponding  cross-section  geometry  for  the  pad is shown in 
Figure 24. 

The  key  parameters  and  their  underlying  assumptions are: 
Product  Oil or Gas pipeline.  The  default is oil. 
Line  Size  The  nominal  pipeline  diameter  expressed  in 

millimeters  (mm). 

Length The length of the  line  expressed  in 
kilometers.  The  default  value is 50 km. 

Above End / Buried  Oil  pipelines are assumed  to  be  supported 
above ground, while  gas  lines  are  assumed 
to be buried.  The  overrides  are Buried or 
Above. 

Support  Spacing  The  pile  support  spacing  expressed  in 
meters.  The  default  value  for  elevated  lines 
is 15 m.  Buried  lines  do  not  require  piles. 

Granular Resource Demand Forecast Model 
Pipeline Right of Way 

~~~ 

Parameter Units Default Override Actual 
BiiTGas Oil Oil 

tine S i e  m 400 400 

Length km 50 50 

Above Gnd I Buried Above Abaw 

Support Spacing m 15  15 

Terrain Factor 1 - 5  3 3 

Material Class 1 - 5  3 3 

Calculated Volume Ir? 3,059 3,059 

Pipeline  Right-of-way  Parameters 
Figure 23 
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Steel Pipe Pile - 

Ground Surface 

Pipeline  Configurations 
Figure 24 

A simplified  but  typical  mine  development  plan  is  shown  in  Figure 25. It 
assumes  that  ore  is  mined  from  either  an  open  surface  pit,  or  an 
underground shaft /tunnel system  The  actual  configuration  will  depend 
on the  type of ore body  and its  depth.  Frequently,  the  developer will 
have to remove  and  stockpile  rock  waste  that  has no economic  value 
in order  to  get  to  the ore body. This waste  rock  can in some cases 
replace  some of the  requirements for natural  granular  resources. The 
model  includes a provision  for  using  waste  rock.  The  development 
plan  assumes  that  roads  would  connect  the  mine  site  to  the  ore 
processing  facilities.  It also assumes  that a camp  and  staging  area 
would be required  next to the  production  facilities,  The  development 
plan  assumes  that  tailings  from  the  processed ore are  contained  within 
a dyked  system. It  further  assumes  that  water  diversion  may be 
required  around  the  pit,  waste  rock  area, or the  tailings  area. 
The  corresponding  cross-section  geometry  for  the  various 
embankments  is  shown in  Figure 26 and  the  key  parameters for a 
mine  development  are  shown  in  Figure 27 and 28. 
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Mine Development 
Figure 25 
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Typical Tailings D m  Crore Section 

Diversion Canal 

Embankment Cross Sections 
Figure 26 
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Granular Resource Demand Forecast Model 
Mine Development rn 

Parameter  Units 
Dm w#twes M Tonnes 
Amoclateci  Waste M Tonnes 
Tailing Wa- M Tonnes 
Dally  Prouduction Tonnesld 
InfraabuctUB 
Camp & Staging Area m2 
Plant Area m2 
Talllngs Dams Length m 

Crest Width m 
A q .  Height m 
%Waste R o d  % 

Air Strip Length m 
Wldth m 
%Waste Rock % 

Water Dlvedon Length km 
Canals %Waste Rock % 

Default Overrld Actual 
20 50 50 
50 125 
17 42.5 

3700 9100 

12500 
52oooO 
lo00 

20 
50 
75 

1875 
100 

O 
O 

50 

890000 
IO00 

20 
50 
75 

1875 
100 

O 
O 
50 

Mine  Site  Parameters 
Figure 27 

Granular Resource Demand Forecast Model = Mine Development (Continued) 

Parameter  Units 
Access RoaU Length km 

Width m 
%Waste Rock % 

Mine Haul Length km 
Roads Wfdth m 

%WasteRock % 

Product  Haul Length km 
Roads Width m 

%WasteRock % 

Temin Factor 1 - 5  
Material Clam 1 - 5  
Calculated  Volume ma 

Default  Overrid 
O 

10 
O 

20 

50 

5 

O 

3 
3 

Actual 
O 

10 
O 

20 
O 
50 

5 
O 
O 

3 
3 
O 

Mine  Site  Parameters (Page 2) 
Figure 28 
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The  key  parameters  and  their  underlying  assumptions  are: 
Ore  Reserves This  parameter  represents  the  volume  of 

ore  reserves  to  be  processed  expressed  in 
millions  of  tonnes. 

Associated  Waste  This  parameter  represents  the  volume  of 
waste  material  associated  with  the  ore 
reserve  expressed  in  millions  of  tonnes. 
This  parameter  is a function  of  the  ore 
reserve volume;  however,  the  user is 
cautioned  that  this  volume is very  site 
specific. 

Tailing  Waste 

Daily  Production 

I 

Infrastructure 

This  parameter  represents  the  volume  of 
ore  tailings  expressed  in  millions of tonnes. 
This  parameter  is  a  function  of  the  ore 
reserve  volume;  however,  the  user  is 
cautioned  that  this  volume  is  very  site 
specific. 

This parameter  represents  the  daily  rate of 
ore  processing  expressed  in  millions  of 
tonnes.  This  parameter  is a function  of  the 
ore volume. 

This  parameter  defines  the  level  of 
infrastructure  in  the  area  of  the  mine.  There 
are  three  options;  None,  Some,  and 
Significant. 

1 
e 
8 
m 
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Camp & Staging  Area  This  parameter  is  the  surface  area  of a pad 
that  would  support  a  camp  and  staging 
area.  The size is dependent  on  the  amount 
of  infrastructure  present. 

Plant  Area This  variable is the  surface  area of a pad 
that  would  support  the  production  facilities. 
The  default  area is a function  of  the  plant 
size. 

Tailings  Dams  Length  This  variable  represents  the  length of dams 
required  to  contain  the  tailings,  expressed 
in meters. 

Tailings  Dams  Crest  WidthThis  is  the  width  of  the  top  portion of the 
dam  expressed  in  meters. 
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Tailings Dam Height 

Percent  Waste  Rock 

Airstrip  Length 

Airstrip  Width 

Percent  Waste  Rock 

Water  Diversion  Canals 

Access  Roads 

Mine  Haul Roads 

Product  Haul  Roads 

This is the  average  height of the  tailings 
dam  expressed  in  meters. 
This  is  the  percentage  of  waste  rock  to  be 
used in  the  tailings  dam. 
This  is  the  length  of  the  airstrip  expressed 
in meters.  The  default is a function of 
existing  infrastructure  and  the  daily 
production  rate. 

This  is  the  width  of  the  airstrip  expressed  in 
meters.  The  default  is  a  function of the 
airstrip  length. 

This  is  the  percentage of waste  rock  to  be 
used in  the  tailings dam. 

Two  parameters  are  required,  the  length 
expressed in meters, and the  percentage of 
waste  rock. 

Three  parameters  are  required  to  define 
access  roads  to  the  mine  site.  They  are  the 
length,  expressed  in  kilometers,  the  width 
expressed  in  meters,  and  the  percentage of 
waste  rock  used. 

Three  parameters  are  required to define 
haul  roads  used  to  transport  ore  within  the 
mine  site.  They  are  the  length,  expressed in 
kilometers,  the  width  expressed  in  meters, 
and  the  percentage of waste rock used, 
Three  parameters  are  required  to  define 
haul  roads used to transport  ore  product  to 
market.  They  are  the  length,  expressed  in 
kilometers,  the  width  expressed  in  meters, 
and  the  percentage of waste  rock  used. 

4.10Terrain Factors 
Terrain  Factors  have  been  used  throughout  the  estimating  section  to 
account  for  variable  ground  conditions.  The  user  can  override  the 
default  factors  that  are  built  into  the  program by selecting  the Terrain 
Factors  Button  from the Project  Estimating  Menu  (Figure II). A 
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screen  similar to Figure 29 showing the default  terrain  factors  will 
appear. 

As can be seen  from  the  figure, the terrain  conditions  are  subdivided 
into five  categories  varying  from  Flat  with  an  allowance  of 5 per-cent to 
Rough  terrain  with  a 50 per-cent  allowance.  These  allowances  can be 
adjusted  up or down to account  for the different  terrain types. 

One  other  factor that is used in calculating  granular  requirements is 
the in-place  multiplier.  This  factor is used to account  for  transportation 
losses  and final compaction  within the embankment.  The  default  is 33 
per-cent.  Again this factor can be adjusted to reflect  actual  experience 
in a given  area. 

Granular Resource Demand Forecast Model 
Terrain Factors 

Parameter Unlts Default Override Actual 
Terrain Factors 

Fiat 1 5% 5% 

Gently Rolling 2 10% 10% 

Rolling 3 15% 15% 

Hilly 4 25% 25% 

Rough 5 50% 50% 

in-place  Multiplier 33%  33% 

Terrain  Factors 
Figure 29 

4.11. Adding  Estimates to the Database 
At the top of each of the estimating  screens  are two buttons. 

The Menu button  returns the user to Project  Estimating  Menu  (Figure 
I I) without  adding  the  project to the database. 

Clicking  on the Add Record button accesses the project  input form 
shown in Figure 30 that allows you to add the project to the database. 

" .. -. . 
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The  input  form  allows  the  user  to  add  information  pertinent  to  the 
project.  The  project  description  is  automatically  selected  based  on  the 
estimating  component  being  utilized  by  the  user. If one is estimating a 
runway  project,  then  Runway  will  appear  (as  in  the  example  in  the 
Figure).  The  user  would  then  enter  the  other  pertinent  information.  The 
program  shows  suggested  granular  resource  volumes  that  have  been 
calculated  from  the  default  parameters  and  overrides  for  the  particular 
project.  The  user  can  accept  these  values,  or  change  them  by  entering 
the  changes to the  right  of  the  suggestions.  With  all of the  information 
entered,  you  add  the  project  to  the  database  by  clicking  on  the Add 
Record Button  at  the top of the  Screen. To return  to  the  estimating 
portion  of  the  program, select the Previous Menu button. 

Granular Resource Usage Database 
Add Project to Database 

project Descripton 
Project Locatlon 
Date of W m a b  
Status 
Block 
source 
Source Location 
Permit Holder 
Contractor 
Low Slde Eatitnab 
Moat Llkely Estimate 
High  Side Wrnats 
Estimated Class of Mabrial 
Year Material Is to be used 
Sponaor 
mmory 

mmlddlyr 

Runway 
Tuk 

8/2/94 
tstlmate 

Tuk 
155 

‘t. Cjruben Transport 
Suggrsted 

rn’ 125,161 
ma 166,882 
ma 208,602 
1-5 3 

Year 1995 
Town 

W b 1 6  

Project  input Form 
Figure 30 
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5. Analyzing Granular Usage 

5 1  Introduction 
This  section of the  User's  Guide  describes  the  various  options 
available to the  user to analyze  data  within  the  database. It also covers 
the  available  reporting  options. 

Selecting  the Data Analysis and Graphs button on the  Main  Menu 
(Figure 4) produces  the  Data  Analysis & Graphs  menu  shown  in 
Figure 31. As evident  in  the  figure,  the  analysis  and  reporting is broken 
into two time  frames,  historical  usage  and  future demand. Generally 
speaking,  the  analysis  and  reports  are  the same for  both  time  frames. 

Granular  Resource  Demand  Forecast  Model 
Data Analysis & Graphs 

Historical Demand by: Forecast Demand by: 

Data  Analysis & Graphs  Menu 
Figure 31 
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5.2. Historical Demand 

Records in the  Database 
Selecting  the Records in Database button on the  left  side of Figure 
31  produces  a  subset of the  database  showing  the  historical  granular 
usage.  Figure  32 is an  example  view of historical  use. 

To print a copy of the  database,  simply  select  the Print Records 
button  at  the  top of the  screen. It will  produce  a  report  similar  to  that 
shown as an  example  in  Appendix D - page  62. 

I Historical Granular  Resource Usage I 

Historical Granular Resource  Usage 
Figure 32 

Actual vs. Forecast 
Selecting  the Actual vs. Forecast button  on  the left side of Figure  31 
produces  a  graph  showing  the  historical  granular  usage.  The  graph 
shown  in  Figure 33 plots  estimated  requirements,  requested  amounts 
and  actual  usage.  Over  time,  this  plot  will  tell  whether  initial  estimates 
are  high  or  low. 

To print a copy of the  graph and supporting  data,  simply  select  the 
Print Usage button  at  the  bottom  right hand side of the  screen.  It  will 
produce a report  similar  to  that  shown as an example in Appendix D - 
page  62. 
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Ymrr 

-Estimated -Ragueated -Actual 

Granular  Resource Usage Graph 
Figure 33 

Usage by Area 
Selecting the Usage by Area button  on the left side  of  Figure 31 
produces  a  cross-tabulation  of the database  showing the historical 
granular  usage  by  area.  Figure 34 is an  example  view  of  resource 
usage  by area. 
For  those  unfamiliar  with  cross-tabulations,  or  pivot  tables  as  they  are 
referred to in Excel they are a subset of the database  representing 
various  categories  within the database. In this  case, the pivot  table  is 
summarizing the usage by year  into the various  areas.  The  table 
shows the years  along  the  side  (row)  and  areas across the top 
(column).  The  need  and  usage  of  this  terminology  will  become  more 
evident. 

To print a copy of the pivot table, select the Print button at the top  left 
hand  side of the screen. It will  produce a report  similar to that  shown 
as an  example in Appendix D - page 62. 

Usage by Source and Quality 
Selecting  the Source & Quality button  on the left side of Figure 31 
produces  a  cross-tabulation of the  database  showing the historical 
granular  usage  by  source  and  class of material.  Figure 35 is a sample 
view of resource  usage by source  and class. In this  pivot  table,  the 

NORTH OF 60 ENGINEERING LTD. Analyzing Granular  Usage 45 



Granular Resources Forecast 
Model User's Guide 

e 
sources  are  listed by page  (each  page  is  one  source)  and  the class of 
material  along  the  top  (column). 

Analysis of Granular Resource Usage 

I 

Granular  Resource  Usage by Area 
Figure 34 

Analysis of Granular Resource Usage 

. . .  ." - . - - -  

Usage by Source & Class 
Figure 35 
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To print  a  copy  of  the  pivot  table,  select  the  Print  button  at  the  top  left 
hand  side  of  the  screen.  An  example  report  is  shown  in  Appendix  D - 
page 62. 

User Defined Analysis 
Selecting  the User Defined Analysis button  from  the  data  analysis 
and  graphs  menu  (Figure 31) allows  the  user  to  define  your  own  pivot 
table  report.  The  default  pivot  table,  as  shown in Figure 36, plots 
usage by  year along the  side  (column)  and  project  category along the 
top  (row).To  modify  the  Pivot  table: 

I) Select  the  Pivot  Wizard Button. 
2) A Dialog  Box  will  appear  allowing  you  to  modify ROW, COLUMN 
DATA  and  PAGE  areas of the  Pivot  Table. 

3) To change a category  you  must first remove the field by  selecting 
the  field  and  dragging it out  of  the  designated  area. 
4) Then  add a new  category  from  the  list  by  selecting it with  the  mouse 
(by  clicking  once)  and  then  dragging it to the  appropriate  area. 

5) Select  the Finish button  to  return and calculate  the  new  pivot  table. 
The  calculation  process  may  take some time,  depending on the  speed 
of your  computer. 

To print  the  pivot  table  click  on  the Print button. 

Analysis of Granular Resource Usage 

User  Defined  Pivot  table 
Figure 36 

~~ 
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5.3. Forecast Demand 

Records in the Database 
Selecting  the Records in Database  button  on  the  right  side of Data 
Analysis & Graphs  Menu  (Figure 31) produces  a  subset of the 
database  showing estimated volumes of granular  usage  for  the  future. 
Figure 37 is an example view of future  use. 

To print a copy of the  database, simply select  the Print  Records 
button  at  the  top  of  the  screen. It will  produce a report similar to  that 
shown  as  an  example in Appendix D - page 62. 

IGranular Resource Project  Forecast 
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Granular  Resource  Forecast 
Figure 37 

. . . "" 

Forecast Requirements 
Selecting  the Forecast Requirements button  on  the left side of Figure 
31 produces  a  graph  that  forecasts  granular  usage. The graph,  shown 
in Figure 38 plots  low,  mean  and  high  estimates  for the current  year 
and  the  next 20 years. 
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To print a copy  of  the  graph  and  supporting  data,  simply  select  the 
Print Requirements button  at  the  bottom  of  the  screen. It will  produce 
a  report  similar to that  shown as an  example in Appendix D - page 62. 

200 

E 
1 SO 

Forecast Gmnular Requirements (ma) 

Forecast  Granular  Resource  Requirements 
Figure 38 

Forecast by Area 
Selecting  the Forecast by Area button  produces a pivot  table  of  future 
requirements  by  area  similar  to  the  historical  one  shown in Figure 33. 
Refer to page 44 for additional  information. 

Forecast by Source and Quality 
Selecting  the Source & Quality button  produces  a  pivot  table of future 
requirements  by  source and quality.  The  pivot table is similar to  the 
historical  view  shown in Figure 35. 

User Defined Analysis 
Selecting  the User Definad Analysis allows  custom  pivot  tables  to 
analyze  future  requirements.  The  procedures  for  this  function  are 
identical  to the Historical User Defined  Analysis.  Refer to page 47 for 
specific  instructions. 
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Statistical Analysis (Crystal Ball) 
Selecting  the Statistical Analysis (Crystal Ball) button  allows  the 
user to perform  a  statistical  analysis of forecast  usage for the current 
year  or  any  other  year in the  next 20. This  portion  of  the  program 
requires  a  special  add-in  program  for  Microsoft  Excel  called  Crystal 
Ball developed  by  Decisioneering  Inc., of Denver  Colorado. If this 
program is available a screen  similar  to  Figure 39 will  appear. 

Granular Resource Requirements By Year 

Year of Analysis 

1 I 
Granular  Resource  Requirements by Year 

Figure 39 

The  first  step in performing  an  analysis  is  to  select  the  appropriate 
year.  This  is  done by clicking on the Select Year button shown  in 
Figure 39. This  will allow the  user  to  select  from a list of years. All 
projects  for  the  specified year will  appear.  The next step is  to  run 
Crystal  Ball  by  selecting  the Run Crystal Ball button.  This  action  will 
produce  a  screen  like  that  shown in Figure 40. 

To  run a Crystal  Ball  simulation: 

I) Click  on  the Set Preferences Button  and  enter  the  appropriate 
simulation  variables.  Keep the number  of  trials  to  a  reasonable  value 
(less  than 500) to  limit  the  time  required  to  run  the  simulation.  Crystal 
Ball  simulations take considerable  time. 

2) Press  the Reset Button  to  reset  Crystal Ball. This  is  only  necessary 
if you have  already  run  a  simulation. 

3) Press  the Run Simulation button  to  start  a  simulation.  You  can 
stop a simulation  during  execution  by  selecting  Run  Stop  from  the 
menu  on  the  simulation  results  dialog box. A probability  distribution 
chart  or  frequency  chart, as it is also referred  to,  will be dreated.  Figure 
41 is a typical  example. 

NORTH OF 60 ENGINEERING LTD. Analyzing Granular Usage 50 



Granular Resources Forecast 
Model User's Guide 

The  reader  should  refer to Chapter 1 of the  Crystal  Ball  manual for 
instructions  on  the  interpretation of the  analysis. 
To  return  to the Data  Analysis  and  Graphs  Menu  (Figure 31) select  the 
Return button  shown  in  Figure  41  and  again  the Return Button shown 
in  Figure 39. 

Figure  40 
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Crystal  Ball  Frequency  Chart 
Figure  41 
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6. Using the Granular Forecast Model 

6.1. Historical Records 
NORTH OF 60 ENGINEERING LTD. recommends  that  the  users  of  the 
model  enter  historical  data if the  information  for  past  projects  is 
available.  Entering  this  information  into  the  database will help  to: 

identify  the  variability of demand  over  time, 

identify  base  levels of demand, 
identify  trends  in  estimating, if estimated,  requested  and  actual 
volumes  are  known, 

identify  volume  requirements  for  typical  projects, 

identify  historical  usage  by  area, 

identify  volumes  and  the  class of materials  that  have  been  removed 
from  existing  sources  thus  providing  the  capability  to estimate 
remaining  volumes in the  various  pits,  and 
better  manage  the  remaining  resources  for future development. 

6.2. Day to Day Use 
The Granular  Resource  Forecast  Model  has  been  designed  to  be a 
working  tool  to  help  Indian  and  Northern  Affairs  Canada, and  the 
lnuvialuit  Land  Administration  manage  granular  resources. To be 
effective,  it  should be used  on  a  day  to  day  basis.  The  following  are 
some ideas  on  how  the  model  might  be  applied  to  the  every  day 
management  of  granular  resources. 
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Historical Records 
The  first  step  is  to  enter  historical  records  for  past  projects as 
discussed  above. 

Ongoing Projects 
Enter  any  ongoing  projects  to  bring  the  database  up  to  date. 

Near Term  Projects 
Enter  any  potential  near  term  projects  whenever  they  are  proposed. 
The  important  variables  to  capture  are: 

project  location, 
0 the  nature  of  the  project, 

project  category, 

estimated  volumes of material, 

a possible  source,  and 

year  of use. 
Remember,  a  proposed  project  can  always be deleted if it  is  canceled. 
If new or additional  information  regarding a potential  project  becomes 
available,  then  the  specific  project  can  be  updated  within  the 
database. 

Long Term Projects 
Enter  potential  long-term  projects i.e.  those  that  are  five  to  ten  years in 
the  future.  Again  the key variables  to  identify  are: 

project  location, 

the  nature of the  project, 
project  category, 

estimated  volumes  of  material,  and 

year of use. 

Active  Projects 
When a project  becomes  active,  edit  the  project  to  enter  the  quarry 
and land  use  permit  numbers  and  update  any  other  fields,  if 
necessary.  Once  a  project becomes active  though, do not  modify  the 
estimated  volumes.  Comparing  estimated  to  requested  and  actual 
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volumes  will  provide a valuable  historical  perspective  that  could  help  in 
future  forecasts. 

Completed Project 
When a project  is  completed,  change  the  status  to  Completed  and 
enter  actual  amount  of  material  used. 

~ . 

6.3 Short Term Planning 
It is recommend  that a short  term  plan  be  prepared  at  least  once a 
year.  This  plan  would  focus  on  the  next  five  years  and  specifically  the 
upcoming  year.  Potential  elements of the  plan  would  include: 

upcoming  projects  in the next  year and demand  requirements  by 
area,  gravel  source  and  quality. If there are many  projects,  it  might 
be  worth  while  to  perform a Crystal  Ball  analysis to assess the 
variability  in  potential  demand, 

identification  of  potential  projects for the  next  five  years  and  their 
requirements  by  area, 

a  financial  forecast  of  revenue  from  permits  and  royalties, and 

a revised  management  plan  for the  upcoming  year  that  would 
identify  important  issues. 

6.4 Long Term Planning 
The long tern plan  should also be  updated  on a yearly  basis.  This  plan 
would  focus  on  the  longer  term  i.e.  the  next 20 years,  in 5 year 
increments.  Since the short term plan  discussed  above  covers  the  first 
five  years,  the  long  term  plan  would  focus on the  following 15 years. 
The level of  detail  would  be  considerably  less  than  the  short  term  view. 
The  purpose  of  the  plan is to look at  potential  economic  trends and the 
impact  that  they  might  have on the area and in particular  granular 
resources. 
The  plan  would  identify  potential  projects  that  could  take place. These 
include  but  are  not  limited  to,  oil  and  gas  developments,  mining  activity 
and  major  public  works.  The  key  parameters to capture  are: 

the  nature  of  the  project, 

NORTH OF 60 ENGINEERING LTD. Using the Granular  Forecast Model 0 54 



Granular Resources Forecast 
Model  User's  Guide 

project  location, 

project  category, 

estimated  volumes  of  material,  and 

year of use. 

From a reporting  standpoint it is suggested  that  requirements be 
grouped  into five year periods.  The  important points-to focus  on  are: 

the  potential  magnitude  of  the  requirements, 
the  impact  on  overall  resources by area,  and 

0 the  impact  on  short  term  plans -- for  example, if these  projects  were 
to take  place in the  time  frame  specified,  would  you  alter your 
current  practices  regarding  your  short  term  management  plan? 
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Appendix A - Program Licence 

The  Granular  Resource  Forecast  Model Q is copyrighted by NORTH OF 
60 ENGINEERING LTD. and  licensed  to  the  Department  of  Indian  and 
Northern  Affairs  and  the  lnuvialuit  Land  Administration  pursuant  to  the 
general  conditions  set  out  in  DSS-MAS 9224, 04-92, Research  and 
Development. Users of this  model  may  not  make  any  use  of  Software 
that is not  expressly  provided  for  in  the  general  conditions. 

NORTH OF 60 ENGINEERING LTD. shall,  for a period  of 90 days from the 
date of delivery,  replace  any  diskette  on  which  the  Software is supplied 
which is defective  in  material or workmanship  under  normal use. 
NORTH OF 60 ENGINEERING LTD. does  not  make  any  representations 
regarding  the  use,  or  the  results  of  use,  of  the Software or 
Documentation  in  terms  of  correctness  or  otherwise.  The  entire  risk as 
to  the  results  and performance of the  model is assumed by the  user. 
NORTH OF 60 ENGINEERING LTD. specifically  disclaims all other 
warranties,  expressed  or  implied,  including  but  not  limited to any 
implied  term,  condition,  representation  or  warranty of merchantability 
or  fitness  for  a  particular  purpose, that the  model  will  meet  your 
requirements,  that  the  operation  of  the  model  will be uninterrupted or 
error  free,  or  that  our  maintenance  will  remedy any error, deficiency or 
other  bug  encountered. 

Information in this  Model  is  subject to change  without  notice  and does 
not  represent a commitment  on  the part of  NORTH OF 60 ENGINEERING 
LTO. 
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Appendix B = Hardware I Software 
Configuration 

Hardware 

Computer CPU 

Hard Drive Capacity 

Memory 

I Monitor I I 
I Printer I I 
1 Mouse I I 

Software 

Operating  System 

Windows  Version 

Excel Version 

Crystal Ball Version 
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Appendix C = Granular Material Types 

CLASS 

I 

2 

3 

4 

5 

MATERIAL DESCRIPTION 

Excellent  quality  material  consisting of clean,  well- 
graded,  structurally-sound  sand  and  gravel  suitable for 
use as high-quality  (e.g.  runway or roof) surfacing 
materials,  or as asphalt  or  concrete  aggregate,  with a 
minimum  of  processing. 

Good  quality  material  generally  consisting of well- 
graded  sands  and  gravels  with  limited  quantities of silt. 
This material will provide  good  quality  base  and 
surface  coarse  aggregates or structure-supporting fill. 
Production  of  concrete  aggregates  may  be  possible 
with  extensive  processing,  except  where  deleterious 
materials are present. 

Fair  quality  material  consisting  generally of poorly- 
graded sands and  gravels  with or without  substantial 
silt  content. This material  will  provide  fair  quality 
general fill for roads, flexible foundation  pads,  or 
staging  areas. 

Poor quality  material  consisting  of  silty,  poorly-graded, 
fine  grained  sand,  with  minor  gravel. May also  contain 
weak  particles  and  deleterious  materials  and  are 
considered  suitable  only  for  marginal,  general  (non 
structural)  fills. 

Bedrock  of  fair  to  good  quality,  felsenmeer  or  talus. 
Potentially  excellent  sources of construction  material, 
ranging from general fill to concrete  aggregate or 
building  stone if quarried  and  processed. Also includes 
erosion  control  materials  such as rip-rap  or  armour 
stone. 
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Appendix D = Selected Reports 

Historical  Records 

Actual vs. Forecast Usage 

Usage by Area 

Usage by Source & Quality 

Forecast Demand 

Forecast Requirements 

I 
I 
I 
I 
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ARITHMETIC AND GEOMETRY 655 

i ,: . ' OROMBTMCAL MENSUFUTIONS . 
angle ie formed by two lines which meet. 

A right angle is one  formed by two lincs which meet st an 
angle of 90 degreee. 

fj A polygon irr a plane aurfacc? bounded by straight lines. 
1 A quadrilateral is a polygon bounded by four sides and hav- 

A parallelogram ie a quadrilateral whose opposib sides are 

A rectangle is a parallelogram having right angles. 
, A rquare is B rectangle whose four sides arc cqual. 
' A triangle is a surface having threc sides and three angles. 

A right-angled triangle hae one right angle. Thc side op- 
' paeite the right angle ia the hypotenuse. 
' An i805C&S triangle haa two of ite sides equal. 
' An equilateral triangle has all sides and all angles equal. 
t A circle ia 8 plane aurface bouuded by a curved line each 

point of which ia equidistant with every otlrcr poiw 
thereof from an interior point known as the center, 

ing four angles. 

parallel. 

! 
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26;571.60 
27,007.20 
21.442.80 

-OD FOR REDUCING SQUARE FEET TO ACRES 

Rule.-Multiply the number of square feet by .000023, or 
multiply by 29and point off rsix places. 

Bxumpk.-How many ncrw in 130,650 square Icet? 

130,gso 
. m 3  
392040 

281860 

8.005640 

- 
- 

M-4,5w1)130,6(3 
130,880 

The reason why dividing by 43,560 is the ssmc n5 multiplying by 
MKx)23 is that dividiq by a number is the Same as rnultiplyiug by 
ita miprocal : 

. . .  
* 1 +. 03,580 .oooO23 (the reciprocol of 43,680). 

7 .  

' #  
LOTS PER ACRE 

Thh trrble shows'the nuinbar of lots that can be ohtaincd pcr acre, 
uaing the following dimcnsiona aa avcragl-sized lots. Alowauco has 
been mads €or the lots in  front 011 a SO-foot strect, with cross streets 
every 800 feet for the amaller lots and incrcming  proportinuatcly up to 
2,ooO foot for tho largeat. 

Number 
of Lofa 

per A m  
8.23 
7.07 
6-80 
0.11 
6.25 
4.74 
4.14 
8.48 

Size of 
Lob 

60 x 200 
70 X 175 
70 X 200 
80x200 
80 X 240 
100 x 250 
loo x a00 

Number 
of Lolg 

per A m  
3.10 
3.00 
2.07 
2.35 
1.90 
1.54 
1.31 

VARIATIONS XN TKE V A U  

Appraimrs may, accaaionally, be intcrcstcd in tlw Spanish mca8u.m 
ment, known 88 the vara, used in many Culiforaiu nnd Tuxas land title 

' dprcriptions, and which variee in usa in diffcmnt Stutes and couutria 
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Tho towdhip lin& running north and south are called 
Range Linea, and are numbcrcd east and west from a prin- 
cipal meridian. The townships are numbered north and 
wuth from an established Base Line or standard parallcl. 

! The diagram at the right reprcsente a section of land and 
ita eubdivisions, described as follows: 

A is the north half of the section, and contains 320 acres. 
B is the southwest quarter of the section, nnd contains 

C is tha west half of the southeast quarter, and contains 

D is the northeast quarter of the southeast quarter, and 

I 

160 acrea. 

80 acres. 

containa 40 acres. 
I 

i LAND MEAS- 

I ' The following tabla will assiet appraisers and others in 
! making Bn accurate estimate of the wuount of lnnd  in dif- 

ferent fields: 
10 roda by 16 roda.. . . . , . .1 acre 40 ydu. by 121 y&.. . , . . , . l  acre 
8 rods by 20 roda.. . . . , , .I acre 220 feet by 108 feet..  . . , , . l  acre 
6 rods by 32 rods.. . . . . . .1 acre 110 fcet by 306 feet.. . , . , . I  ncre 
4 rocln by 40 rods.. . . . . . .1 acre 60 fcet by î26 feet.. . . , . . I  acre 
6 y&. by 068 yds,. a .. , . . I  acre 120 feet by 3[33 fect..  . . . , . I  acre 

10 y&, by 484 y&.. . *. , .1 acre 300 feet by 145.2 k t . .  . . .1 acre 
20 yds. by 242 y&.. . . , . . l  acre 400 fcct by 1OY.O feet . . . , .1 acre 

CONTENTS OB REELDS AND LOTS 

220 fcgt by IsS fcet of land equals 1 acre. 
440 feet by 99 fcet of land cquals 1 m e .  
110 fect by 306 feet of Iund cquals 1 acre. 
80 fect try 226 fcet of land cqunls 1 acre. 

120 tect by 363 fcct of Inntl cqurrlv 1 acre. 
240 feet by 181) feet of land cqunla 1 acre. 
200 feet by :081*n fout of land rguda 4 acre. 
100 feet by 14Wgfcet of land cquals ncrc. 

There are. 12 city lota, 25 X 100 feet, in nn ncrcrwi_th the 
atreot cut through; lrt#&city lots, 26 X 100 feet, in an acre 
without the street cut through. - 

Pigutt 6 2  Area and Dist 
) (I square n i < : 

1 

! 
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i 
i t 

X. 

)rtb and south w e .  called 
and west from a prin- 

& numbered north and 
ine or standard parallel. 
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SURE 

t appraisers and others in 
the amount , a l  land in dif- 

10 y&. by 121' y&.. , . . . . .1 acm 
!O f e d  by 198 feet. *. , , . .1 acre 
IO feet by 396 feet.. *. . . .1 acre 
?fi  feet by 126 feet. * ,  . . . .1 L C T ~  
:Ofeetby363feet.......l acre 
H) feet by 1453 feet . . , . .1 atm 
MI feet by 108.9 feet . . *. .1 acre 

, z  

. .  

)S AND LOTS 
hnd equals 1 acre. 
land equale 1 acre. 
land equals 1 acre. 

' land equnla 1 acre. 
' land cpuala 1 acre. 
land equala 1 a m .  
land equals + a m .  
&d equals + m e .  

100 feet, in an acre with the 
I&, 25 X 100 feet, in an acre 
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Figure 62. Arta and Distances of a Full Section of Land. 
. ' (1 rquare mile or 640 Acres). 
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A section is &40 a r c s .  
A tamhip  is  36 seatione, each I squre mile. ~ 

Shcsts, Rcatlrfi rab, Bpan, CuMt la dtr or articlar.. ..... ,1 dosen 3 inches. ............... . l  pnlm 

24 rheatr paper, ......... . l  quire 9 ilwhca. .......... . I  Biblo spnn 
q-., .............. . l  ream 18 inch@*., .............. . I  C U h t  

2 -8.. ............. . I  bundle 28.8 iuchcs. ........ . l  Diblo cubit .............. ....... 
Printsr'r token., .250 sheets G foot. 1 f=tI"m 
S bundlm. . l  bale 2% foct.,  . l  militury mw ...... ................ 

Dcgrccl 
60 w n d r . .  ........... .1 minute 
00 minuter. ............ . I  dcgfae 
90 dcgraer.. .............. . 1  &I- 
90 degreen.. ......... .1 qunilrnnt 360 reo8.. .............. t circle 
00 &a,. .............. .1 dcRW 
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