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First Nation communities are increasingly assuming control over their own resource 
management, while sometimes lacking the technical and administrative expertise to 
implement professional management plans. The O'Chiese First Nation is such a 
community. While equipped with a professional Forest Management Plan and a forest 
inventory, they lack the capability to utilize these tools. The O'Chiese case is an example 
of the need to develop more user-friendly resource management tools. 

Geographical information systems, or  are computer systems used to store, retrieve, 
and analyze geographically referenced data. Customized application development within

 provides the opportunity to facilitate the interpretation of technically oriented 
documentation, such as Forest Management Plans. This document provides a description 
of the implementation of  technology in the context of forest management on the 
O'Chiese Reserve. 
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INTRODUCTION

 information systems (G.I.S.) are computer systems specifically designed to 
store, retrieve, and analyze selected geographically referenced data. Since its inception in 
the  G.I.S. has broadened in scope from a focus on land inventory to industrial 
analysis and resource management. Large government departments and corporations are 
increasingly turning to G.I.S. technology to enhance and facilitate their day to day 
activities. Forestry Canada currently maintains a large geographical database of forest 
resources within many First Nations in Canada. As G.I.S. technology continues to 
advance and become increasingly accessible to the "average" computer user, its potential 
for use by small communities such as the First Nations, continues to broaden. 

First Nations are increasingly assuming control over their own resource management 
concerns. Often this implies: 
• The utilization of a professionally prepared Forest Management and

Plans, requiring a degree of technical and administrative expertise. Where these
skills are lacking, there is a need to develop more user-friendly resource
management tools; 

• "On demand" access to geographical data, enabling local administrative staff to
identify and analyze species content, volumes, access routes, ecological
landmarks, other resources in oil and gas, minerals, seismic activity, 

• The ability to visually conceptualize local resource inventories, traditional land
uses and occupancy, and activity, enabling the local decision-makers to take
rational steps towards  development of resources; and 

• The ability to maintain and update local databases "on site". 

A  operated and maintained at the First Nation Level, has the potential to assist
 communities with their informational requirements. Further adaptation of a local 

G.I.S. to match the specific requirements of the individual First Nation, through 
customized application development, has the potential to assist local communities in 
meeting the broader set of local resource management processes indicated above. 
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The purpose of this Masters Degree Project is to demonstrate the potential functionality 

of  technology in enhancing resource management practices in the First Nation 
context. Addressing the concerns of the  First Nation, this project uses 
technology to facilitate improved forestry management practices through the 
development of the O'Chiese Resource Management System. The system incorporates a 

digital format of an existing Forest Management Plan, "on site" spatial database, training 

and draft policy formulation. 

In the first chapter, I will describe the context of forestry at O'Chiese First Nation and the 

serious management concerns faced by the community. This chapter also defines the 
project scope and community setting. In the second chapter, I define and discuss issues 
related to working within the  First Nation community organizational context. 

In the third chapter, I discuss and describe G.I.S. technology and Forest Management
 This chapter also explores the uses of G.I.S. in the forest sector for academic 

research, government services and industry. In the fourth chapter, I describe the 
development process undertaken. In the Fifth Chapter, I describe the resource 

management system that I have developed for the O'Chiese First Nation and discuss how 
this application helps the O'Chiese deal with some of their forest management concerns. 
Examples of its practical use are also presented here. In the Sixth chapter, I present an 

assessment of the system and its application and make recommendations for future G.I.S. 
implementation within the First Nation context. Finally, an epilogue is presented at the 
end of this document. 
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CHAPTER 1 

CONTEXT 

Forestry Canada has helped generate Forest Management Plans for many First Nation 
communities across Alberta (See Figure  When complete, these plans essentially 
prescribe a schedule for logging and reforestation; their development ultimately leads to 

land use designations, resource inventories, and other forms of land analysis for the 
relevant communities. The Forest Management Plan is a powerful tool for guiding 
sustainable forestry practices,  First Nation is one community for which a Forest 

Management Plan has been developed. However, in the context of very high demand for 

timber and a general lack of resources to implement the Forest Management Plan, the 
cunent practices of the Band are failing to meet sustainable forest management practices. 

Forestry Practices and Concerns 
At the time of the project's conception, discussions with local Band Members, staff, and 
Chief and Council indicated a rapidly declining forestry base. This is confirmed in 

Forestry Canada's recent review of shipment records held by lumber mills in Alberta and 

British Columbia where they found that lumber harvesting at O'Chiese had exceeded 
approximately five times the annual allowable cut in the 1995/96 logging season

 1996). This means that every year current stocks of timber are being 

depleted. 

The Forest Management Plan guidelines to control timber harvesting were not being 

implemented. This may be attributed to various reasons, such as the lack of forestry

 On-Reserve, the tremendous market demand for timber resources, and the 
need for employment opportunities for Band Members. The failure to apply an existing 

decision-making structure in this context, by the leadership of the community, is also a 

significant contributor to the mismanagement of logging activity On-Reserve. 
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Figure 1:  of Alberta Showing Status of Indian Reserve Forest Inventories
(Source: Forestry Canada 
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According to policy, all decisions made by the leadership of the community are to be 

made in the context of a quorum of four members from the Chief and Council. However, 

in the lucrative area of forestry this policy was not implemented. Here, the individual 
members of the Chief and Council began to assume individual authority to grant timber 

permits to selected Band Members - without consultation with the quorum of Chief and 

Council. In cases where one member of the Council refused, another would be 

approached, until any one member of Council granted the request (Figure 2). Under this 

practice, permit allocations had become a political process having little basis on the 
Forest Management Plan and were in violation of Indian and Northern Affairs Canada's

 Timber Permit Regulations (Appendix  Further, efforts to concentrate 

authority at a group or committee level had not been 

Figure 2: Initial Permit Allocation Procedure 

Logging Permit 
Request, by 
Applicant 

Application Not 
Accepted 

Application 
Accepted @ No. of 

Trees Basis 

Project Objectives and Scope 
The objective of this Masters Degree Project is to facilitate better management of the 

inventory of forest resources for O'Chiese First Nation. While this Masters Degree 

Project does not purport to develop a new or improved Forest Management Plan, it does 
serve to demonstrate the use of  S. technology in the implementation of a Forest 

Management Plan. 

In this project, a resource management system is developed. It consists of: 

• a digital format of the harvesting component of the Forest Management Plan prepared 
by Forestry Canada, which facilitates implementation of the Forest Management Plan 

and provides some flexibility therein; 
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• a resources database which can be updated "on site", enabling the tracking of harvest 

activities and spatial representation of resource inventories; 

• a general geographical database, allowing local decision makers to analyze various 

locational data; and 

• a draft Band Council Resolution which defines the parameters of the resource 

management system and sets out a draft logging policy for the community. 

Training and support was also provided to accomplish effective implementation. 

Characteristics of the Study Area 

Setting 

The  Reserve #203 is located approximately 65 kilometers northwest of the

 of Rocky Mountain House and 30 kilometers north of Highway No.  (Potter 

Consultants, 1993). It spans a distance of approximately  kilometers North and South, 
between the Nordegg and Baptiste Rivers and encompasses approximately 
hectares - approximately 90 percent of which is forested or potentially productive forest 

land. (O'Chiese Long Range Planning Committee, 1986; Silvacom, 1992). The Reserve's 

geographic location within the region and its boundaries are shown in Figures 3 and 4. 

History 

O'Chiese First Nation is a relatively new community. Sources indicate the community is

 (Ojibwa) linguistic stock, originating near the north shore of Lake 
Superior" (O'Chiese Long Range Planning Committee, 1986). Coming West to trap 

beaver for the North West Company in the early  the community of forty families 

first arrived at Rocky Mountain Fort in  The O'Chiese community has resided near
 present location along the Baptiste River since the late  and Indian Reserve

 has only been set aside since  Under the leadership of Chief John 

the Band refused to accept the terms of Treaty 6 until 1950; at this time, a small group of 

twelve families, under the leadership of Chief Andrew Strawberry, accepted entry to 

treaty as Band #  - the balance moved to Entrance, Alberta, where many still reside. 
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While  Members

Population 

Indian and Northern Affairs Canada - Indian Registration System lists  with a 
population of 472 members On-Reserve and an additional 165 members Off-Reserve 
(October  Although this system does not present a distribution of the population by 

age and sex, a compilation of demographics by the Band's Health Department from a 

1993 Band List presents the portrait of a very young population - with 77% at or below 
the age of 35 (See figure 5). As a result of the induction of new members through 
intermarriage and change in government legislation, the natural growth rate cannot be 

calculated from these figures. However, one study conducted by Potter Consultants Ltd. 

found an average annual growth rate of approximately four and one-half percent - or 
about 20-25 persons per year (1993). 

Social & Economic Foundation 
The O'Chiese First Nation offers a rich, but limited, blend of social and economic 
opportunities to its membership. A recently developed modern school and a  wow 
facility represent the aspirations of integrating into the modern economy, while 

maintaining the unique cultural identity of the community. Community services such 

housing allocations, child welfare programs, and counseling services are administered 
through two trailers which house the Band Administration. A neighboring First Nation 
provides office space for the community's health services staff and visiting health care 
professionals. A Band skating arena, baseball diamond, and school gym provide the 
venue for most recreational activities in the community (both baseball and ice hockey are 
very popular sports for the youth in the community). All of the services and facilities 

provided by the Band are at a level comparable to any small community in the province.

 the Reserve is also endowed with a significant land base offering the potential 
for hunting, cattle grazing, timber harvesting, and oil and gas exploration.

 the majority of employed Band  On-Reserve are employed by the 
O'Chiese Band Administration and the O'Chiese School, several are engaged in their 
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 sustainable

was recently awarded an oil and gas exploration contract through the Band. Timber

 has also seasonally employed a proportion of the Band Membership in the 

past; however, as merchantible timber resources continue to be depleted this is unlikely 
to be sustained in the future. 

Figure 5: O'Chiese Membership Age-Sex Distribution

 Group 
0-5 

6-10 
11-15 
16-20 
21-25 
26-30 
31-35 

46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 
95-100 
101-105 
TOTAL 

Male 
32 
41 
25 
28 
31 
32 
19 
13 
10 
12 
5 
2 
2 
2 
3 
3 
3 
0 
1 
0 
1 
265 

Female 
34 
38 
34 
32 
24 
28 
20 
13 
11 
11 
11 
2 
1 
1 
I 

1 
1 
0 
0 
0 
264 

Total 
66 
79 
59 
60 
55 
60 
39 
26 
21 
23 
16 
4 
3 
3 
4 
4 
4 
1 
1 
0 
1 
529 

(Source: O'Chiese Health Department, 1994) 

Summary 

The O'Chiese First Nation is located near the town of Rocky Mountain House, in central 

Alberta, and encompasses a vast land base necessitating the need for planned resource 

management. Forest Management Plans have been developed for many First Nations, of 

which O'Chiese is one. Although it has the potential to guide  forestry 
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practices, at O'Chiese the Forest Management Plan has not been implemented. The

 to apply a systematic method to allocate timber permits, the lack of technical 
resources to interpret the Forest Management Plan, high market demand and high 

unemployment rates are some of the contributing factors for this failure. The purpose of 

this project is to assist the community in implementing the Forest Management Plan 
through the development of a resource management system using  technology, and 
demonstrating its usefulness in resource management at the First Nation level generally 

in the process. 
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CHAPTER 2 

THE FIRST NATION COMMUNITY ORGANIZATION CONTEXT 

Working  within any organizational context requires a general awareness of 
the organization's purpose, organizational structure, and culture (Umstot,  ). 
Similarly, working within the O'Chiese First Nation community organization requires 
some knowledge of the purpose for its existence, its decision-making structure, and 
culture. 

Purpose & Organizational Structure 
The O'Chiese First Nation community organization is essentially set up to govern and 

service the Indian Reserve and its membership. Briefly, Indian Reserves are those areas 
specifically allocated to various Indian Groups - appropriately referred to as First Nations

 Appendix 2). The O'Chiese community organization is responsible for 
administering the various municipal services such as public works and housing. The 
organization is also responsible for administering additional services such as community 

health, social services, education programs, and the regulation of industrial interests such 
as land leases, oil royalties, lumber, and tourism (which is coordinated without a specific

 and attended to directly by the Band Manager). The First Nation organization 
in general, and the Chief and Council specifically, are also responsible for negotiating 
treaty rights and land claims issues (See 

O'Chiese First Nation's organizational structure is represented in Figure 6. The Chief and 
Council, are elected in accordance to the Indian  They are generally responsible for 
setting policies and objectives, administrating and regulating community services and

 interests on Band-controlled lands. Members of Council at O'Chiese assume 
portfolio positions (areas of specific interest), where they give direction to the managers 

of the relevant departments and advise the Chief and Council on related policy decisions. 
The  of Band members regarding matters affecting treaties, Band capital, and 
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revenue funds in trust are also responsibilities of the Chief and Council. Their 

jurisdiction also extends to Band members who live outside the Reserve  1992). 

The Band Manager generally oversees the operation of all Band programs in 

effectiveness and budgeting performance.  indicates that  most Bands, 
administrative  are responsible to the Chief and Council through the Band 
Manager, for performance of their job duties. The Band Manager is, in turn, responsible 
to the Chief and Council" (INAC 1992, 67). However, due to the high turnover of Band 
Managers and the lack of clearly defined duties and responsibilities, the roles of the Band 

Manager and Council at  have been overlapping in a manner that is sometimes 

counterproductive. For example, in one instance the Band Manager was given the task of 

contacting a particular timber purchaser, obtaining the relevant information for Chief and
 and negotiating a final selling price for Chief and Council to consider. Within a 

couple of days, several members of the Chief and Council contacted the same company 
without checking with the Band Manager. Unfortunately, this portrayed disorganization 

and bad management. This subsequently resulted in a cancellation of negotiations by the 
company (P.C. Red  1995). 

For over-all increase in effectiveness, appropriate organizational and reporting structures 
need to be established to address overlap and structural deficiencies. However, in the

 of this Masters Degree Project, I could not address these issues at the whole

 level, therefore I chose an approach to manage some of the deficiencies. 
Through the development of a forestry management computer application which 

functions as an expert system in the processing of logging applications, the acceptance 
and rejection of logging proposals becomes somewhat independent of organizational 

inefficiencies (See Chapter 5). The Chief and Council retain ownership and control by 

determining the policies and parameters which govern the decision criteria employed by 

the system. (It is worth noting that due to the efforts of the Chief and Council and 
current Band Manager, considerable progress is underway as O'Chiese First Nation has 
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begun to address organizational inefficiencies by documenting organizational policy and 

reporting procedures.) 

Figure 6:  Chart:  First Nation 

According to the literature, the First Nation community has thrived for thousands of years 

in the North American continent (Brown  etc.). The basis for this 
success has been an enormous capacity for adaptation to, and respect for, the 
environment in which they lived (Brown  Despite the vast differences in individual 

cultures which evolved, The Canadian Indian notes that "all these cultures had in 

common a deep spiritual relationship with the land and the life forms it 
[t]he people maintained a deep spiritual reverence for the spirits of animals, trees and 
rocks" (INAC  5). This relationship of the First Nation Peoples with nature has been 

documented by others who have discussed "tribal law" and "spiritual stewardship"
 1993) and Spiritual Economics (Ghostkeeper, 1993). Further, this relationship 

with the natural environment has fostered a large indigenous knowledge base and in 
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many cases the basis for a "Bush Economy" (See Robinson, et.  1994, and Robinson 

and  1987). 

The membership of O'Chiese First Nation, as discussed in Chapter  are descendants of 
migrants from near the north shore of Lake Superior and are Saulteaux, belonging to the 
broader Ojibwa linguistic stock (Saulteaux is a synonym for Ojibwa, drawing attention to 
their origins in  Ste. Marie)  Native Peoples and Cultures of 

Canada indicates that the "Ojibwa subsistence was based on an annual round of hunting, 
fishing and plant collecting. Men took great pride in their prowess as hunters and devoted 
the winter to hunt for moose, deer, bear and other game" (McMillan 1988, 95). 

Reflecting their ability to adapt to changing environments, the  traveled through 
the year to take advantage of changing opportunities. As the demands of the fur trade 
flourished, the Ojibwa were able to redirect their hunting to beaver and many migrated 

"far to the north and  1988). As indicated in chapter  this is how the 
descendants of the O'Chiese membership began their journey towards Alberta. 

According to Hansen, group unity was central for the hunter-gatherer traditions, "cultural 
dependence upon consensus made deep disagreements intolerable, and when consensus 
was severely threatened, the Band would willingly fracture" (Hansen  4). Further, 

hunter-gatherers tended to stay in small groups, rarely expanding to larger than 400 
people, and were relatively egalitarian in their decision-making processes. This supported 

their nomadic way of life and the carrying capacity of the land (McMillan 1988). The 
relevance of these points is shown in the short history of the O'Chiese community. They 
migrated to the West in the early  then again in  then again in the 
and then split in the  (refer to Chapter 1). However, Hansen notes that with the

 of the "Reserve System" from "meeting places" and "tokens of their 

attachment to the vast lands of their ancestors  to a place where the Indian was to 

reside in perpetuity" no longer allows for this kind of group splitting or migration. 

Moreover, Hansen points out that "most Reserves had comparatively insufficient 
resources to serve the needs of their  hence, the Ojibwa Indians of the past 
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 with resource opportunities  1986, 5).  First Nation relates 

well to these points, also. Possessing a heritage that respects and values nature, one 

would imagine that at the point where their population exceeded the capacity of available 
resources at  the Band would have either split or migrated elsewhere, 
thereby allowing the area to regenerate itself. However, the reality of the present day is

 they are limited to the Reserve land which has been defined for them - it is this that 

perhaps poses the most significant challenge for the management of forest resources (See 
Appendix 3: Context of Forestry At Indian Reserves). 

In this project, lessons from the cultural history of O'Chiese were reflected in meetings 

with the Chief and Council and in  demonstrations at the community level. For 
example, discussions with the Chief and Council often centered on the long-term 
implications of over-logging on the Reserve. These included, negative effects on hunting 

and loss of some economic development opportunities on the Reserve for future 
generations. We also discussed the potential loss of a training ground for a future

 of forestry workers who could export skills learned on Reserve to other 

thus allowing for new opportunities (Forestry Canada, 1989). Chief and Council were 
alwiays receptive to these ideas and acknowledged the need to develop long-term policies 
on forest activities. However, they have yet to complete this process. 

Demonstrations of  at the community level focused on presenting the technology as 
a tool where indigenous knowledge of the land could be applied and enhanced. For 
example, the accuracy of some topographical data was discussed to highlight the value of 
their own knowledge and how it could be used to enhance the system. Also, some of the

 for growth of fruits (such as blue berries) and other plants of interest were presented 
indicating the uses of the technology in cultural activities. The use of G.I.S for these 
purposes attracted the attention of the community members who saw it as a vehicle for 

furthering their own interests. 
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Summary 

In  chapter, I have presented some of the basic information that is required to begin to 

work effectively within O'Chiese First Nation: the  purpose, its structure, 
and culture. The purpose of the O'Chiese First Nation community organization is to 
administer municipal and other services for its membership at the Reserve, regulate 
business functions on Reserve, and to safeguard the general interests of the membership. 
The O'Chiese First Nation is governed by the Chief and Council who are locally elected, 
their primary role is to set the guiding policies and objectives of the organization. The 

Band Manager generally oversees the operation of all Band programs and reports to the 

Chief and Council. Finally, the history of O'Chiese First Nation reflects a hunter-gatherer 
tradition who were not confined to "permanent  and stayed in relatively 

small groups to reflect the carrying capacity of the land. 
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CHAPTER 3 

G.I.S. & FOREST MANAGEMENT 

G.I.S. 
What Is G.I. S. ?

 stands for "geographical information system". Generally, a  is a computer 

system for organizing and analyzing data which has a geographic, or spatial dimension 
(Natural Resources  n.d.). More specifically (Radford 1993, 18) a G.I.S. is a

 management system that facilitates the storage, retrieval, manipulation, 

modeling and analysis of spatial and temporal data and its display in the form of 

tables, and 

The strength of G.I.S. technology lies in its ability to store large volumes of data types in 

and work with, different layers for analysis and modeling, "and to generate new and 

flexible forms of output, such as tailor - made maps and graphics" (ibid). For instance,
 networks, seismic lines, forest cover, base maps, etc. can be stored in 

different layers (see figure 7). Layering allows one to answer questions about 

relationships between different types of data, as  demonstrates in the various case 
studies he presents in Design With Nature  Where McHarg was restricted to maps 

derived from complex and painstaking calculations printed on transparencies for layering 

and photography, G.I.S. facilitates and enhances this process. Analysis which may have 

previously taken much longer to perform, and express, may now be visually summarized 
in a simpler manner. "The analysis of complex, multiple spatial and non-spatial data sets 
in an integrated manner forms the major part of  capabilities" and sets them apart 

from related  systems like computer-aided design and drafting" 
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FIGURE 7:  of Information 

This is an example of layering in  Foresters interested in accessing an aspect of the forest may superimpose the 
seismic lines, and transport network layers on the base map of the Reserve to study potential routes. (Source: 
Resource Management System). Although not presented here, additional  such as hydrography, forest density, 
etc. may also be imported from the database to add more dimensions for evaluation - according to data requirements. 
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Survey of G.I.S. Applications 

G.I.S. technology has been applied to a wide variety of applications. Examples include: 

• Local Government Agencies: G.I.S. is of use in planning and delivering municipal 
services through the recording and analysis of permit applications, land ownership, 

zoning, utility networks, etc.  4); 

• Health Care: Geographical analysis of health records is of use in public health studies, 
as well as in the identification of facilities requirements (Parker 1989, 8); 

• Public Safety: Geographical analysis of city transportation routes is of use to fire 

departments, law enforcement agencies, and ambulance services in the determination 
of optimal routes to reduce critical response times (Parker 1989, 8); 

• Natural Resources and Environment Management: G.I.S. has been found to be very 
useful in all facets of environmental research and management, including: soil erosion 

control planning, contaminated land registers tracking, environmental auditing and 

assessment, as well as forest management (Parker 1989, 8; Cornelius 1992, 53-55; and 
Aranoff 1989,  and 

• Other areas: Marketing, Site Analysis, Mapping, Hazards Mitigation, etc. 

The broad level of utility enables organizations to implement G.I.S. throughout an 

organization, versus individual departments in isolation (Milton  Beck 
(1993), suggest that for effective implementation of a G.I.S. within an organization three 
tasks need tasks need to be addressed: 

1. Complete evaluation of geographic information needs of the entire organization. Here,
 describes a systematic tabulation of all geographic information 

related tasks within the organization. It is suggested that this task will ensure that 
maximum benefit of expenditures and effort is derived. 

2. Assessment of the financial resources available to an organization. The 

implementation of G.I.S. within an organization can be very costly; this is especially 
the case where complex multi-purpose systems are implemented. In addition to the 
requisite hardware and software requirements, digital mapping and database 
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development costs can become insurmountable for smaller community organizations 

in the first stages of  implementation. For these types of organizations, Cowen 
and  (1991,3) have suggested the plausibility of simpler projects, or 
department-based systems; though recent developments in G.I.S. software do allow a 
significant functionality and flexibility for future expansion to higher level systems

 1995).

 Implementation Management. After an  needs and financial 
commitments are determined, the implementation management task must be 

addressed. This phase should involve a consideration of data, software, hardware, and 
training requirements. Furthermore,  indicates implementation 
should be managed in a manner that allows maximum flexibility for the system's use 

to evolve and he cites three such stages: 

I. Inventory Operations Stage: New technology introduced in an organization is used 
to perform tasks in "old" ways. Here, if applications were previously filled out 
manually, the new technology may initially just serve as a new medium for data 

entry. The O'Chiese Resource Management System provides this function through 

data entry in the digital format of the Forest Management Plan.
 Analysis Stage: New ways of providing the same functions are developed and more 
fully utilize the new technology in the second stage. Here, if application processing 
occurred as a separate and manual process previously, the processing of the 
application might now become instantaneous as the application data is entered. The 
digital format of the Forest Management Plan combines the data entry and 

processing stages, by allowing approvals and rejections upon the entry of data.

 Stage: New approaches are developed that take full advantage of the 
potential of the new technology and meet the information needs, in the third stage. 
Here, perhaps new functions in land analysis, such as studies of topography, 

existing access routes, types of forest cover and oil well activities become realized. 

The O'Chiese Resource Management System provides these functions through the 
general database. 
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Geographic information needs are recognized in a number of areas at the O'Chiese First 
Nation community organization. In addition to forestry, some of the other areas include 
public works, housing and social services. For example, a spatial database showing social 

allowance recipients, their current living conditions and locations, the number of people 
in their homes and their demographics, etc. would be useful for a social worker to review 
prior to a home visit. Although each of these departments may be a candidate for such a 

system in the future, the limitation of financial resources and time did not permit such an
 project. Rather, a "project -specific" G.I.S. development approach was 

undertaken; however through the choice of appropriate software, significant flexibility is 

maintained for future expansion. (See Chapter 4 for details of product development, soft 
and hardware choices, and data  With the training and follow up that has 

been provided, it is hoped that all three of  stages of evolution described above 
may be reached. 

Forest Management 

The harvesting process  has always been the primary management-related  in
 (Brace  During the period of abundant resources and "low-tech" 

harvesting, Brace suggests that forestry management involved simple inventories and fire 
protection. This has changed, with the advent of Forest Management Agreements

 embodying the concepts of sustained yield and multiple use in the mid -
and vast improvements in harvesting and wood processing technologies, combined with 
the resultant resource shortages and conflicting demands placed on resource areas. 
Today, forestry management is more sophisticated, requiring  high tech inventory, 

planning and  processes and regulations (Brace, 

In Alberta, current logging projects on Provincial Crown Lands are required to undergo a 
regimen of processes to meet provincial regulations. These measures are clearly outlined 

in the Alberta Timber Harvest Planning & Operating Ground Rules (Alberta Forestry,
 and governed by the Forest Act. Three broad categories of the processes involved 

include: the development of the Forest Management Plan, the development of the 
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Annual Operating Plan  and Clean-Up and Regeneration. Essentially, these same 

processes are applied - and indeed referred to - by Indian and Northern Affairs Canada
 when it comes to Federal Crown Lands, or Indian Reserves in Alberta (See 

The Forest Management Plan 

The Forest Management Plan for a particular land base provides the framework for 

managing forest resources on a  basis. As indicated in the Woodlot 
Management Guide: For the Prairies, a Forest Management Plan consists of: 

• a description of the forest land base, including forest inventory; 

•  term goals and objectives of the stakeholders; and 

• a description of activities required to achieve stated objectives 

(The Farm Woodlot Association For 

More precisely, Forestry Canada  defines a Forest Management Plan as a 
document which, "states policies and objectives of management; documents factual

 about the forest land base; and provides recommendations concerning 

reforestation, environmental protection, site rehabilitation, forest protection, and timber

 The digital format of the Forest Management  developed in this 
project, contains only the timber harvesting component of the plan. Additional functions 

may be developed in the future. 

The Annual Operating Plan (AOP) 

The Annual Operating Plan is developed each year and precisely outlines that 

planned harvesting activities (See Figure 8). The AOP outlines "the precise area to be
 . and intrusions such as roads and campsites are mapped" (Alberta Forestry,

 These are reviewed by the respective regulating authorities prior to approval of 

logging projects, ensuring  environmental concerns are fully considered" (ibid).
 environmental concerns might include the effects on the ecosystem, watershed, 

fish and wildlife effects, etc. The general database component of the  Resource 
Management System may be used to determine slopes, access routes, and other 
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topographical and land use characteristics. As long as logging occurs on scheduled 
harvesting areas, this process may be relatively straight

 8:  Annual  Plan 

(Source: Alberta Forestry, Lands and Wildlife, n.d.) 

Clean-Up and Regeneration 
With harvesting activities  clean-up and reforestation activities must be 
undertaken by those logging on Provincial Crown lands. These may include: removal of 
access roads, disposal of all refuse and debris, and within two years progressive 
reforestation (Alberta Forestry,  The  Draft Band Council  which 
forms the "backbone" of the resource management  program, states that a 
portion of forestry revenues will be directed towards reforestation efforts (Appendix 4). 
Additionally, in one of the system's databases there is a "status" column for the 
individuals to whom permits are allocated. In this  the Land Manager can 
confirm satisfactory completion of  activities and collection of fees prior to 
approving any new allocations. 

The Use Of G.LS. In The Context of Resource Management And Forestry 
Modern forest management planning requires extensive inventory documentation and 
analysis. The composition of a typical forest inventory for use in Forest Management 
Planning includes the forest inventory,  timber supply, current land use 
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 wildlife habitats, recreation potential, forest ecosites and soils (Brace 

It has already been noted that  is designed to record, manipulate, and analyze 
complex sets of spatially referenced data and display it in graphic and tabular forms. As 
such, G.I.S. has received extensive use in natural resources planning and management. In 
the context of Forestry,  and Price (1986, 263) explain that G.I.S. provides the

 planner and manager with [the] set of tools that are especially useful for solving 
problems associated with multiple-use of land resources."

 and Price provide one illustration of how a G.I.S. may be used in the forest 
industry  From soils, elevation and slope data stored in their G.I.S.

 they used its analysis capabilities to determine forest productivity and soil 
erosion potentials for the Mad River Valley region in Central Vermont, U.S.A. In their 

work, forest productivity was measured as a function of soil and elevation, referred to as 
site index  erosion potential was measured as a function of soils and slope 
(Figure 9). 

Figure 9: Conceptual Model of Procedure 

The procedure consisted of three components. The first of these considered the forest productivity of the 
land, l:he second considered soil erosion potential, and the third considered management opportunities and 
constraints. (Source: Hendrix & Price  265) 

They later used the layering capabilities of G.I.S. by overlaying the resulting data sets of 
Forest Site Productivity (Figure  and Erosion Potential (Figure  to produce a Forest 
Land Suitability model (Figure 12). Sites with very high erosion potential are classified 
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as resource protection because of their sensitivity to surface disruption. Lands that have a 

low erosion potential and high site index are designated as forest production, while those 
with low erosion potential and low site index are considered for trade-off. 

Lands in the multiple-use category are those that could be designated for more than one 

use and require further study. With the overlay of additional layers of elevation, land 
cover, and access roads,  and Price further refined land classed for forest 
production (Figure 13). Only those lands that are currently in forest cover, are below 

2500 feet in elevation, and are within 1 kilometer of existing roads are considered. These 

lands are displayed relative to their distance to existing roads. 
[Text continues on page 28] 
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Figure  Soil Erosion Potential 

HIGH 

Ideal soil conditions for forest production are depicted in areas with very low potential for erosion. (Source: 
Hendrix & Price  269) 
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The above example shows how a  may be used to determine suitable areas for 

forestry production, which is one component of Forest Management Planning. 
Government agencies and industry involved in the Forestry Sector use  for both 

planning and management of data. For example, Forestry Canada is a federal government 
organization charged with the fiduciary responsibility to "promote the sustainable 
development and competitiveness of Canada's forest sector" (Forestry Canada 1992, 1). 
They maintain a large database of Reserve boundaries, legal descriptions of land parcels, 

forest inventories and topographical data, for Crown Lands on Indian Reserves where 

studies have been undertaken. These data are maintained in a central  at the 
regional headquarters in each of the provinces. Forest Management Plans, forest 

inventory data lists, etc. that are published and provided to relevant communities are 
prepared from analysis and print  of these data sources (see Figure 14). 

In the private sector, Alberta-Pacific Forest Industries Inc.  operates a private 
pulp mill in North Eastern Alberta. This company was awarded a large Forest 

Management Area (FMA) by the Alberta Government. As the development of a Pulp Mill 
entails a very large capital investment that is fixed, and is required to be in compliance 
with environmental legislation, the company has to work within certain 

criteria.  AC meets these sustainability criteria by developing long term Forest 

Management Plans and regular Annual Operating Plans (see Alberta Pacific Forest 
Industries Inc., 1994). Applying similar procedures described above,  AC develops its 
Forest Management Plans through analysis of data sets stored in the company's G.I.S. 
The generation of public plans in the form of printed maps and electronic display, 
showing community districts, animal migration patterns, water drainage patterns,

 plans, etc. also serve as a communication tool (See Alberta Pacific Forest 
Industries Inc., 

In this project,  is used primarily as a resource inventory and management tool. The
 Resource Management System contains a digital format of the harvesting

 of the Forest Management Plan which facilitates the control and monitoring 
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of  activity. However, through its general database functions, the system may also 
be used in analysis and planning activities. 

Figure 14: G.I.S. 

Bighorn Indian
 Map 

inventory 
strata 

Merchantable 
timber 

Schematic showing several G.I.S. - produced map overlays for integrated forest management on the Bighorn 
Reserve. (Source: Forestry Canada 1993, 8) 
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First Nations & G.I.S. 

A 1993 Conference on First Nations &  Information Package notes, "...there is 
growing interest among native  to the benefits of a  "(Enoch Tribal 
Administration  Unfortunately, however, there are only a "few Reserves who 
have pioneered G.I.S.  The major stumbling block to the application

 G.I.S. technology at the Indian Reserve level is the tremendous cost traditionally 
associated with G.I.S. However, this may be partly due to the large scale G.I.S. 

developments being discussed (See Figure  One example is the proposed G.I.S. 

development at Enoch Reserve  central Alberta) which will service virtually all 
aspects of the organization (Enoch Tribal Administration,  Current discussions with 
the Enoch Reserve, however, indicate this large scale G.I.S. project is not going to be

 in the foreseeable future. Still others, such as Siksika First Nation, located 
in Southern Alberta, have implemented a successful system of this magnitude. The 
Siksika G.I.S. (S.I.G.I.S.) is a full featured system which caters to the community's 
resource management, housing and design, and database requirements. The system is 
based on an  platform (as opposed to other software such as  or 
and imports database and design packages from Oracle and  Graham Beck, 
19%)

 Nations with limited access to G.I.S. expertise and funding have also been able to 
benefit from G.I.S. technology. In G.I.S. Capabilities on A Limited Budget, 
describes a system developed by the  Tribal Council in the Northwest 
Territories. Their system utilizes a "flat - file database with geographical interfaces" 

(Kreps  Here a basic drawing program (MacDraw Pro, by Claris Corp.) was
 to scan basic map images showing land parcels, rivers, lakes, etc. These 

geographic layers were then linked to a simple database (File Maker Pro, also by Claris 
Corp.). The resulting system, although "flat-file" based and not able to perform complex 

analysis such as parcel by parcel area calculations, or query searches, meets the 
community's information needs. Kreps notes, "the [system]can make a variety of land-
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based information easily accessible for a fraction of the cost of a full-featured 

(ibid, 64). 

[Text continues on page 
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The proposed Enoch First Nation G.I.S. is an organization-wide  incorporating all data related to 

land use and economic and cultural growth related activities of the Band. (Source: modified and re-drawn 

from Enoch Tribal 
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Like the  Tribal Council system, the O'Chiese Resource Management System 

has been developed with a low budget and offers substantial management and analysis 

functions (see Chapter 5). However, unlike the Gwich'in Tribal Council's system, the 
mapping and relational database functions of the O'Chiese Resource Management 
System are integrated and offer increased analysis capabilities. 

Summary
 stands for geographic information systems. It is a computerized system for 

organizing and analyzing data in a geographic context and has been applied to a wide 
variety of applications, one of which is forestry. Its implementation requires a careful 

analysis of the data requirements of an organization, available financial resources, and 
appropriate hardware, software, and training considerations. 

Forest management is a response to the demand for forest resources and its preservation. 
The Forest Management Plan, is one tool which provides the framework for managing 
forest resources on a  basis. The Annual Operating Plan and Clean - Up and 

Regeneration processes may be construed as project specific components of the Forest 

Management Plan as they relate to the management of harvesting and reforestation
 of a particular project. G.I.S. may be applied to forestry planning and 

management activities. Examples of its application are presented in research, public 

agencies, and private industry. 

In the First Nation context, the application of G.I.S. has been limited mainly due to the 
complexity of projects being considered and their large financial requirements. The 
community may be better able to take advantage of G.I.S. technology by utilizing it for 
lower cost and small scale projects. For example, at O'Chiese  technology is 
brought down to a department level, rather than at an organization level, and is used to 

maintain the forest resource inventory and provide the necessary decision-support on its 
management. 
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CHAPTER 4 

DEVELOPING THE  RESOURCE MANAGEMENT SYSTEM: 

Considerations & Process 

The O'Chiese Resource Management System was developed through a process which 

involved a careful review of the community organization's current method of resource 

allocation and how this could be improved. Considerations of data requirements and 
software and hardware specifications were also undertaken (See Figure 16). 

Figure 16:  At 

Needs  & 
Feasability

Financial Consid.) 

Data Requirements 

Software & Hardware 

Application 
Development 

Needs Analysis & Feasibility 

As discussed in chapter  at the time of the project's conception the process for 

allocation of timber resources was sporadic and disorganized. Band members were able 

to approach individual members of the Council until they were granted the privilege to 
log on the Reserve. The allocation of timber permits had become political, rather than 

administrative. Further, record keeping practices were poor. 
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From this, it was evident that a degree of structure and consistency was required in the 

timber permit allocation process. It was also recognized that individuals living in close 
proximity to one another found it socially difficult to say no to friends and relatives. 
Rather, it was determined that individual permit decisions should be supported by a by a 

set of recorded policies and principles espoused by the community and grounded in the 

Forest Management Plan. It was felt this would lend an additional "cord" of objectivity to 
daily decisions. 

A local  customized for permit tracking and allocation, addresses the concerns of 
permit allocations discussed above. The incorporation of logging constraints in the Forest 

Management Plan, accepted or modified by the Chief and Council, may be programmed 
in  to provide decision-support in the processing of individual logging applications. 

Additionally, the system would facilitate record keeping and development of impact and 
approach studies to aid in harvesting projects. Due to the limitations of financial 
resources and technical expertise in the community, it was recognized that any system 

introduced at O'Chiese should be relatively affordable and "user - friendly". Also due to 

the sensitive nature of the data collected, it is critical that information privacy is 
maintained and that only a limited number of people have access to the system. 

Data Requirements 

As discussed in chapter 3, Forestry Canada maintains all forestry data for communities 
where it sponsors and directs forest management studies. Forestry Canada works very

 to produce the data for these communities in the form of Forest Inventories and 
Forest Management Plans. Unfortunately, however, these forms of data do not provide 

users with the capabilities of updating the information to reflect changes. For those who 

are able to track forest activities in tables and charts, the data does not always enable 
local decision-makers (who are not always experienced in forestry) to make prudent 
policy decisions. On the other hand, geographically referenced digital data is flexible and 

simplified in its representation. Thus one is able to update the database quickly and 
convey information in its geographical context. 
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As the  Resource Management System is based on G.I.S. technology, 

geographically referenced digital data is central to its development. This data was
 from Forestry Canada, resulting in an enormous cost savings of digitizing base 

maps and referencing related inventory and topographical data. This data was then 
formatted, with the assistance of Forestry Canada, and input to the O'Chiese Resource 

Management System. Harvesting schedule and land use data were obtained in "hard 
copy" format and input manually. Forestry Canada's cooperation required support from 
Chief and Council through a Band Council Resolution (See Appendix 5).

 & Hardware Specifications 
Several choices are available in G.I.S. software and it is important that the client's unique 
needs are considered prior to committing to any one package. As has already been 

indicated, the limitations of technical and financial resources at O'Chiese pose specific 
requirements for "ease of use" and  It is equally important that the chosen

 is able to read the required forest inventory and topographical data with
 conversion and formatting complexities. As the main data provider for O'Chiese 

First Nation is Forestry Canada, the  data format -currently used by the 
department should be compatible with the chosen package. Altogether, software 
requirements were as follows: 

• It should be relatively easy to learn and affordable, with the total budget allocated for 
software, hardware, & training: 

•  conventional P.C. based computer hardware should be required to operate the 
product effectively; 

• Powerful developer's tools should be available for the product, to develop customized 
applications, thus accommodating specialized needs and flexibility; and 

• The product should be compatible with a variety of data types, particularly 
(Other data types may come from Excel, D-Base, and other formats.) 

As a result, a G.I.S. product called  was chosen. This is a Windows-based
 and offers  of use and relative  (or compatibility) between 

applications. The software is  priced at below $1,200, and requires a 

conventional personal computer to operate. This software also provides a high degree of 
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 in function enhancements  & Landis 1989,  A comparable 

product,  does offer many of the same advantages; however,  offers 

read only access to data and therefore does not allow for data updates (Levy & Li 

27). The higher end  product, called  starts at around $5000 and is 
"relatively complicated and difficult to learn" (Natural Resources Canada n.d., 12).

 products running on traditional UNIX platforms start at approximately $50,000, 

with a workstation (ibid). Though these products offer added and more powerful analysis 
capabilities, the extra costs of the product and specialized personnel required in its daily 
operation would be highly  for the O'Chiese community. 

The hardware requirements for this system were minimal. A basic personal computer 
system with a 486  processor and 8  a color monitor, and a color printer are 

sufficient. Furthermore, data security considerations were also very easily addressed as 
our product is a stand alone system geared for a single user. System keys and access 

codes limited to only the Forestry Officer fulfill an adequate security function. 

Application Development Process 
The application development process occurred in two distinct phases: 

Phase I: A prototype product was 

Through the combined use of Excel and  a demonstration product was 

developed to gauge the interest of the community and develop and test some basic 
protocols. In this test product, most data entry and queries were conducted in Excel (as 

the database) and then transferred to Maplnfo for spatial analysis (the decision process 
followed was the same as shown in figure  At this stage, forest inventory and land use 
classification data were digitized. Spatial data were computerized. Spatial data defining 
the Reserve boundaries and legal land descriptions were also digitized in Maplnfo (See 

Figures  18). 
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The Excel dialogue provides an opportunity to query permit allocations in different 
logging seasons and for different categories of forest product: deciduous  and 
coniferous (CO). The recommendations to proceed are obtained through the decision
column (2 for no and 1 for yes). The decisions are based on Forest Management 
harvesting guidelines - for logging site, year, and amount logged in that year (See Draft 
Band Council  Appendix 4). 
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Demonstrations were conducted at the O'Chiese First Nation community office and 
presented to the Band Council, staff and interested community members. Efforts were 
made to obtain Band  input on the initial constraints placed on logging activity. 
With the support of Chief and Council, work then proceeded to the second phase of 
application development (the existing Forest Management Plan being the guiding 
document). 
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Phase II: The working application  developed completely 
utilizing  developers tools, supplied by Forestry

 is  customization language and can be used to create specialized 
applications which run on the original Maplnfo program. Utilizing MapBasic software, 
obtained from Forestry  a customized resource management product was 
developed for  First Nation where logging constraints applied in Excel were 
programmed directly in Maplnfo (See Chapter 5). Manually entered data were compared 
and combined with appropriately formatted digital data and entered directly into 
Maplnfo's database (See Table 

Table  Sample of  Data Set
 Maplnfo 2.1  [QSECTES2 Browser] 

Q 

NE024510 

NE034510 

NE044510 

I  I  Township 

t 

1!
20: 
20; 
20; 
10! 

2588 
4281 
5322 
9776 

10347 
6228 
6244 
3567 

4126 
7479 
8799 
5277 
5203 
6615 
4200 
4339 I 

5; 
45; 

10: 
10! 

10; 
10! 

1 
1 
2 
2 
3 
3 
4 
4

 212  -

This list of data identifies the legal descriptions of land parcels on the  Township,
 and Quarter), their land use designations (pass 1 & 2 indicate  for logging at different 

periods of time and pass 10 & 20 identify land designated for agricultural and residential uses), and volumes
 timber in cubic meters per parcel of land (in Conifer  and Deciduous  columns). 

Further, digital data were obtained, appropriately formatted for Maplnfo and utilized to 
enhance the over-all database usefulness. For example, land data defining specific areas 
are correlated with specific types of vegetation - allowing Band members to easily gauge 
areas where different types of growth occurs (See Table 2). These data may be mapped 
out to provide further clarification (See Chapter 5). Demonstrations were again arranged 
for Band Council and interested community members and staff. 
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ĵ SB ^LABRADOR  !"
 [sw [̂

 WILLOW; ;f|
 !MOS"S" !̂

TpV""rs^—"""f||
L L [It
JLABRADC; FEATHER  'M

 !1
rLABRADCrFEATHERMOSS '
rB'o'GBIRtrs'PHAGNUM |ji

fecord»5-14of  •« ,,,rf.J_....,,-,,,,.......,._.:̂ ,:̂ .̂ JlĴ ,.,:J;-.,:. ...-,  ,.,,!HH
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The  data set on the digital database contains information on the areas and perimeters 
of particular parcels of  as well as species dominance in those areas. 

The application which is developed for  reflects the need for a more organized 
method of timber permit allocations, improved record  and improved adherence 
to the Forest Management  as identified in the needs assessment. The data 
requirements of the project were supported by Forestry  which resulted in a 
substantial savings of time and capital. This data included the Forest Management 
forest inventories, topographical  and base map to which the data was linked. 
As the initial needs study identified the need for cost effectiveness and relative ease in 
operation of the  a windows based product costing less than  dollars was 
used. The product was then customized through software provided by Forestry Canada. 



 Description
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database

 permits,

 (1
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CHAPTER 5 

THE PRODUCT & ITS IMPLEMENTATION 
System 

The  Resource Management  functions are based on two components: a

 and a decision-support system. The database component provides access to a 
broad level of land information, such as topography, slope, density of forest cover, etc. 

thus providing for planning and other studies. The digital format of the Forest 
Management Plan, as described previously, is a system which provides decision-support 
in the processing of individual  also providing for permit tracking functions. 

The O'Chiese Resource Management System is operated by a Land Manager. In 
developing and approving permit applications, she turns to the digital format component 
of the system and applies the set of procedures outlined in Figure 19: System Flow Chart. 
As the flow chart shows, the system attempts to give a degree of structure to the permit 

allocation process. 

According to the system, all timber harvesting requests are approved by the designated 

Land Manager on the Reserve  & 2 on System Flow Chart). The designated Land 
Manager checks the resource management system's database to identify suitable logging 
sites, according to inventory and availability (3 on System Flow Chart). When a suitable 

site is agreed upon, the designated Land Manager will review the application in two 

phases: 

A. External Compliance. Review of the application for compliance with forestry policies, 

as outlined by Chief and Council which are external to the system (4 on System Flow 

Chart). For example, where volume, location, and timing issues are considered by the 
program (according to Band Policy and the Forest Management Plan) other items such 

as membership requirements and maximum allocation per person are not included 
and must be taken into consideration by the Land Manager separately. If the Land 



 19: System
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Manager finds compliance with these policies, she proceeds to the next stage (6 on 
System Flow Chart), otherwise she terminates the process (5 on System Flow Chart). 

Figure  Flow Chart 

B. Internal Compliance. Pending external compliance, the Land Manager enters the data 

in the resource management system for the specific applicant, volume, location, and
 The system processes these items simultaneously (7, 8,& 9 on System Flow 

Chart) and where these follow Band Policy, the system accepts the application and the 

data is recorded; where there is  the application is rejected and no record 
is entered. 

The database component of the O'Chiese Resource Management System may be used in 
preparing any relevant logging plans and environmental impact assessments. For 
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example, one can determine transportation corridors, slopes, or density of forest cover 
using the resource management system's database. 

Practical Demonstration 
The  Resource Management System is used in the decision - making process at 
several levels. For example, it directs the Land Manager in evaluating a timber harvesting 
application and designating appropriate sites for logging activity.

 A  Permit 

Consider the following example: 
A potential applicant approaches the Land Manager and expresses interest in obtaining 
logging privileges on the Reserve. In this  the Land Manager can quickly scan the 
resource management system to identify potential sites which are designated for logging: 

Step  She recalls a map image on the system's customized menu.
 2.1

 Permit Analyze  Help

 View 
Tile 

Tool Palette 

Steps 2 & 3: The Land Manager then selects the  Table on the customized Map 
Tables dialogue (Table Qsection lists data by land parcels and contains point, as well as 
spatial data). 



'Map Tables

Map tables:

nono

Cancel

/•'••  - [Qsection
 Anafyi Terminatei

4**

 -
Analyze

Help

 Select...
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none 
none

 Maplnfo 2.1  Map] 
Inventory Permit 

Zoom: 40.0 km 

Steps 3 & 4: After obtaining a general schematic of the Reserve boundaries by land 
parcel, the Land Manager recalls the analyze menu item and selects shade by value for 
Pass data (Pass lists planned land uses). 

Maplnfo 2.1  [Qsection Map] 
Inventory Permit View Terminate 

Select... 
SQL 

Zoom: 40.0 km 



Shade
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Calculate: <? Value
•

*Min *
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Future  ;
Current

 40.0

 5:  left

 land.
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 by Value 

Get  | Qsection

 Sum
 Average 

49 Max *

 ——————
 flanges of values

 values 
•

 Hot

 legend 

Result: The Land Manager receives a visual representation of the land use designations in 
the Reserve boundaries.

 Analyze View  Help 

Qsection by 
Land Designated For Agriculture 
Land  For Housing

 Logging Areas
 Logging Areas 

Zoom:  km 

Step  The Land Manager can use the tool palette, on the  of the Qsection table 
above, to magnify the image at the point of interest and obtain the necessary information 
attached to particular parcels of  This information can then be used to identify a 
potential logging site on the application. 
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 2.1
 Perm*  Terminate Help 

! 

Quarter 

2 
2588 

4 
211 
5 
45 
10 
1 
NE 

The  section represents a parcel of land. The data on the right reveals information about 
pass (land use  tree volume, and land use). This section suggests that parcel

 is available for logging on the second pass and contains a significant volume (in cubic meters) 
of timber resources (Pass 1 & 2 alternate at  year intervals). 

Having identified the parcels of land which are potentially available for  and 
their legal descriptions, the Land Manager recommends parcels of land on which logging 
activity may occur. 

The  Resource Management System is further used in the application processing 
phase. Having selected the potential logging site, the applicant submits the application to 
the Land Manager for further processing. Assuming external compliance, as discussed 
above, the Land Manager proceeds to enter relevant information into the system:

 Entry 

Steps  The Land Manager enters the name and relevant contact information of 
Applicant onto the database by selecting the Permit Holder option on the customized 
menu (assume Applicant is John Doe). 



 yiew lerminate Help

Lnter

FmtN
LastN
Location: O'Chiese Reserve  «X
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analyze

 Permit Holders 

Phone:

 House 

Steps 3& 4: The Land Manager then selects the Add Permit option to and enters land 
parcel identification, type, volume of timber to be  and dates of issue and expiry. 
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 Hew Permit

 of
 of 

Date of 

Holder 

Add Cancel 

The decision-support system then reviews the volume of timber requested for logging and 
either affirms or rejects the volume requested by the applicant (based on 
harvesting parameters programmed into the system. 

10. Ye* 

Decision Phase 

The Quarter Section is not available for this
logging period 
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If the quarter section of land cannot  the volume of timber requested by the
 the logging application will be rejected. If an application is processed and 

volume of timber harvesting is approved, approach and impact decisions have to be 
determined. Here, the general database component of the  Resource 
Management System is useful. For instance, the Land Manager may query and document 
access routes:

 Map 

A spatial representation of the road network within Reserve boundaries.

 2.1  Map] 

Zoom: 

1 

A spatial representation of seismic lines within Reserve boundaries. 
Seismic lines are access roads created during oil and gas activities and may facilitate

 to logging areas - resulting in substantial cost savings, as well as reducing the 
over-all environmental impact of new logging projects. 
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The Land Manager may query and document slopes so that appropriate considerations 
are taken during approach: 

+15* (18)
 (41)
 (5) 

0-5* (20)
 (13) 

2-5* (3) 

Slopes influence the type of logging equipment  for example, slopes greater than 
30% require special precautions  1992). 

The Land Manager may gauge and document the potential volume of coniferous timber 
resources in the Reserve:

 by
 to 13694 (53)
 to 5661 (53)
 to 4172 (53)
 to 2374 (52)

 others 

Volumes of coniferous species in cubic meters. 
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To gauge the variety of vegetation in the Reserve boundaries, she may query a spatial 
representation of the less dominant species in aspects of the Reserve: 

BLUEBERRY 
FEATHER MOSS I

 TEA 
MOSS 
PB 
PL 
REEDGRASS 
SPHAGNUM

 others

 feather moss is seen to be present in several areas  Reserve. 

Implementation 
System implementation at  has involved  draft forestry policy 
formulation for Chief and Council, and the purchase of appropriate hardware to 
complement  software. Informal training began with orientation to  and

 via demonstrations for Chief and Council, staff and interested community 
members at O'Chiese offices (as discussed previously). One Band member particularly 
interested in the system was asked to assist in the demonstrations, study the manuals, and 
introduce the system to interested office staff and community members. He was able to 
call me on problem areas, for assistance while I was away from the Reserve. Formal 

The selection of trainees and location was based on discussions with the Economic 
Development Manager and direction from Chief and Council. Initial discussions with my 
primary  the Economic Development Manager, lead to a decision to train four 
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individuals: two staff members and two Council members. This was to ensure that staff 

turnover and Council changes (who are elected every 2 years) would not jeopardize the 

operation and maintenance of the system; further, this ensures that both staff and Council 
had a clear understanding of the basic principles and operation of the system. 
Unfortunately, however, Council resolved to release only two staff members for training: 
the Economic Development Manager (not a Band Member), and their Accounting Clerk 

(a  Member). The decision to hold training in  was supported by the need 

to avoid interruptions and distractions at the Band Office, the availability of a tribal 
council facility free of charge, and avoidance of additional travel expenses by tying the 

trip to another meeting in 

Formal training which took two working days, basically followed a contingency 
approach, where the trainees were provided with the basic tools they required to start 

using the system. Three basic modules were presented: 
• Familiarization with the windows operating environment; 

• Familiarization with  and 

• Operation of  Resource Management System
 training modules utilized vendor manuals and simulated day to day operations. 

Training also involved a discussion of staff concerns with respect to time management 

and resulted in a recommendation to Band Council that a full time Land Manager be 
retained for logging seasons. A customized manual was later prepared as a reference and 

orientation for new staff (See Appendix 6). 

Due to various reasons, I have not yet been able to organize a forest policy workshop 
with the Chief and Council. However, I have prepared a draft Band Council Resolution 

and submitted it to the Chief and Council (See Appendix 4). At the time of submission, it
 generally acknowledged that a forestry policy workshop would be necessary, and 

that the process would be undertaken prior to the development of an official Band 
Council Resolution. As a grant has recently been provided by Indian and Northern 
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 to develop a Land Use Plan, it is likely that this workshop will take place in the 
near 

Hardware purchases by the community include a personal computer and color ink jet 
printer. The computer is configured with a 486-based processor at 66MHz and math co-

processor, with 8 megabytes of memory and a super VGA color monitor with 800 x 600 

maximum pixel resolution. 
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CHAPTER 6 

EVALUATION & RECOMMENDATIONS 

In conclusion, this project has served to demonstrate that  is potentially a very 

valuable tool in the context of resource management at the First Nation community level. 

(In no way does this project provide forestry advice or a new Forest Management Plan.) 

At  G.I.S. was used to develop a digital format of an existing Forest 

Management Plan to facilitate adherence to harvesting regulations and to provide an 
extensive inventory of land resources. The system was useful here and in various other 

ways, including: 

• Providing the community on-site access to data which was previously only available 
through special request to federal agencies; 

• Providing the community with the tools and the training to facilitate the 

implementation of modem technology; 

• Inspiring community members to take interest in their resource base; and 

• Allowing the community to initiate their own land analysis processes, as apposed to 
having external consultants controlling the process. 

Along with the development of these competencies, also came increased credibility for 

the organization and the resultant increase in successful grant applications to various 
public funding agencies in resource-based initiatives. 

Despite all of the opportunities for enhanced forestry practices that are presented through 

G.I.S. at O'Chiese, there is significant room for improvement in a number of areas. First, 

the Band clearly needs to evaluate their own objectives of resource development and
 in order to arrive at a set of resource policies they can follow - at the 

community level. The O'Chiese Resource Management System, developed in this 

project, may then be updated to better meet the community's own aspirations in resource 

development and conservation. 
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Second, training provided in this project may be further enhanced through the 

involvement of a broader range of community members. It was indicated earlier in this 

project that formal training was provided only to two staff members, this was due in part 

to the increased costs of accommodating the staff in  - where the training took 

place. In the future, greater emphasis should be placed on utilization of local facilities to 
allow for a broader range of participants from the community - although for reasons 

discussed earlier, these facilities should be away from the busy environment of the Band 
Office. Additionally, training of computer literate staff should be emphasized. Often, 

staff in the Finance Department are already familiar with a broad range of computer
 and even if forestry is not their area of responsibility they can provide valuable 

support to the Land Manager. 

Third, it is evident that alternate economic development opportunities need to be sought 

out at the community level. For example, a band store, a restaurant, a bottle-depot, etc. 

would serve to increase local employment opportunities, while reducing pressure on 

forestry. This process would also aid the community in reducing the  of money 
to neighboring communities. Strategic partnerships should also be developed with the 

private industry and educational institutions to enhance access to 

opportunities and to advance the general skill level of community members - enhancing
 On and Off-Reserve. 

Finally, in the process of this project the pivotal nature of the relationship between the 

Band Council and the consultant was realized. For example, in various instances reliance 
on staff for communicating messages to and from the Chief and Council proved 

unreliable and very time consuming. On the other hand, direct communication with the 

leadership resulted in the necessary required direction much more quickly with the 

appropriate input. (It is important for the consultant to realize her capacity as advisor 

only, and not a decision-maker. The Chief and Council have a wealth of information, are 
very aware of the needs of the community, and are capable decision-makers.) 

Notwithstanding the relationship of the consultant with the Band Council, the potential 



project

 a

56 

for a two year turnover of Chief and Council does pose a significant impediment to

 completion. For this reason, it is recommended that the Chief and Council 

elections take place on a rotating cycle where different members come up for re-election 

on  rotating basis so that a degree of continuity may be available through the course of 
any project. Also a longer term, perhaps four years (as apposed to two years), may 

provide members of the Chief and Council a reasonable time period to aquire and 

implement the necessary experiences and skills of their respective positions. 
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EPILOGUE 

The task of developing the  Resources Management System was undertaken as 
a Masters Degree Project in January of  By the end of that year, I had the system 

working and ready to be put in place. However, as a result of a change in leadership of 

the Band at this time, the project was delayed and not implemented until June of 1995. 
Hardware purchases, staff training, and demonstrations occurred at this time. Between 

January and February of  participated in workshops hosted by Forestry Canada on 

resources management - presenting my work with the O'Chiese Band. In December of
 the system was successfully tested for the first time in a proposal to launch a pilot 

logging project. Currently, the system is in place and is being used in various small scale
 which are discussed below. 

Numerous benefits have resulted from the development of the O'Chiese Resource 

Management System at the present and these are expected to continue at least over the 

next twenty years in the life of the Band. 

1  Years Following Project Completion 
Immediately after completion of the project, the Band approached Indian and Northern 

Affairs Canada regarding a pilot project initiative pertaining to a Band controlled logging 

program. Although all such requests had been refused because of a ban on logging 
activity, upon presentation of the O'Chiese Resource Management System along with a 

logging plan and an impact assessment prepared with the aid of the system the request 

was  The system was already held to represent a more responsible and 
controlled approach to future logging On-Reserve. The system was also recently used in 

contract negotiations with an oil & gas company - as it was also seen to add to the 

geological data required by the company. 



3-5

5-20

 stock,

 G.I.S.,

58 

At present, the system is being used to prepare impact assessment and approach studies 

for small scale deciduous species projects. It is likely that this use will continue in the 

foreseeable future, as the more valuable coniferous stock is already severely depleted.

 Years Following Project Completion 
As the O'Chiese Resource Management System matures, it is anticipated that new uses 
of the system will evolve. Some of these are already in progress as the Band looks to 

significant reforestation On-Reserve. The system was recently referenced in a successful 

grant application for a reforestation project scheduled to be undertaken early next year. 

Here, the system will be used to assess reforestation potential, access routing, and 

progress. The tracking of private interest activities On-Reserve (ie. oil and gas 

companies) is also anticipated to evolve from the system. This may be paired with global 

positioning and satellite imaging technologies.

 Years Following Project Completion 

As the Band becomes more organized in its housing and capital projects activities, it is 
likely that the O'Chiese Resource Management System will be employed in tracking the 
housing stock and capital project activities. For example, housing  infrastructure, 

and occupancy data may be stored in the geographical database and used for various 

analysis and planning activities. Through the employment of satellite imaging and global 

positioning systems it may also be possible to monitor the activities of servicing staff and 
contractors. 

Through incorporation of a local  the O'Chiese First Nation has placed itself in a 
leadership position in the First Nation context. With the use and evolution of the system, 

the community may play a consultative and advisory role to other First Nations. Through 

my consulting practice, I hope to contribute towards the system's practical application at 

the Reserve. 
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 Micheal, Lands Officer, Department of Indian and Northern Affairs 
Edmonton, Alberta 

Scheelar  former Economic Development  O'Chiese First Nation, Rocky 
Mountain House, Alberta 

Strawberry Alfred, former Band Councilor,  First Nation, Rocky Mountain 
House, Alberta 

Strawberry Alice, Current Chief, O'Chiese First Nation, Rocky Mountain House, Alberta

 Ernie, Current Band Manager, O'Chiese First Nation, Rocky Mountain
House, Alberta 



ENDNOTES

1  O'Chiese
1995/1996
2INAC

3

4

 Indian and Northern Affairs Canada suspended Logging privileges at  during a portion of the
 logging season.

 (1992) indicates that the Indian Act allows for first Nations to appoint their Chief and Councils 
through other means than elections, when grounded in the specific cultural tradition.
 In the automated permit approval system, the software is not programmed to assess individual harvesting 

quotas, as these are currently not determined.
 From demonstrations at the community level one key lesson learned was to keep training in the context, 

and open to the community because enthusiastic members have a positive effect on staff. However, it is 
important to hold sessions away from the Band office due to steady distractions. 
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APPENDIX  INAC Timber Permit Allocation Process 



TIMBER PERMIT
ON-RESERVE LOGGING

INAC .
 information, the  used  Affairs

 issue  the

d)

 Fans  Coancfl Resolution (BCR)
 Land Management Officer

 reserve,

 issued.

2. Spedes  (usually  cut

 land  place,
 reserve, particularly quarter sections,  subdivisions.

 clarify location.

4. Compliance  plan,
reserve,  clear-cutting  agricultural purposes.

5.  buyer, stumpage  wffl
collect,  mffl  logs.

(.  purchasing  If
one.

 permit,  tennis required.
 date,  Indian  Regulations,

 hi  following  issue.

 Trust  pre-
 form,  conditions.

 Permit  sent
 System.

Timber Permit Allocation Process

 ALBERTA REGION 
For your  following procedure is  by Indian and Northern 
Canada to  a Timber Permit for on-reserve logging in  Alberta Region. 

a) 

b) 

c) 

The Band  a Band  to INAC Alberta Regional
Office and mails the original to the attention of the
designated for that  providing the following information: 

1. Name of the Band to whom the permit should be

 and quantities  tonnes) of timber to be 

3. Description of  area where logging is to take  either for the 
whole  or legal  Attach 
a plan if necessary to

 with a forestry management  if the Band has one for the
 or  for

 Name and address of  fee per tonne which the Band
 name and location of  receiving the

 Refer to and attach a copy of a  agreement  the band has 

7. Expiry date of  especially if a short  Otherwise 
the expiry  according to the  Timber  wffl be April 
30th  the year next  the year of 

The Land Management Officer ensures that an Environmental Assessment and
Review Process report and screening decision is filed for the project 

The Director, Lands and  Services Issues a Timber Permit on the 
printed  with attached applicable terms and  A copy is faxed to 
the Band and the original 

A copy of the  and accompanying original BCR are  to Ottawa for 
entry into the Indian Lands Registry 

(Source: INAC 1995) 



 2:

66 

APPENDIX  First Nation Peoples Defined 



 Native  Canada,

 Inuit,  (McMillan

 (ibid.).

 ...

 uncontested
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According to  Peoples and Cultures of  Canada's constitution specifies 

three categories of "aboriginal peoples": Indian,  and Metis  1988, 1). 
Indian is the most heterogeneous category, encompassing a wide range of cultures and 
languages across Canada. This group is further divided between those recognized by the 
federal government ("status Indians"), and those denied that recognition  The 

Inuit, on the other hand, share a more homogenous culture and a "single language across 
the Canadian Arctic" (ibid. 2). They have a separate origin from the general category of 
"Indians" and are more closely related to "other Arctic Mongoloids  from Siberia" 

(ibid. 1). In contrast to the Indians and the Inuit, the Metis emerged after the arrival of 

Europeans to the North American Continent. The term is now broadly used to "designate 
anyone of mixed Indian-European heritage", although this is not  (see ibid. 

290). All three categories of "aboriginal peoples" may be referred to as "First Nations." 
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APPENDIX 3: Context of Forestry At Indian Reserves 



 1985

O'Chiese

 1995).

 (ibid.).
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Context Of Forestry At Indian Reserves 
A 1989 federal government publication states "the forests located on Indian reserves are 
generally in poor condition due to over cutting, insufficient regeneration, and stand 

depletion" (Forestry Canada 1989, 10). Over the past several years, significant efforts 

have been made to alter the state of forestry in Indian lands through programs such as: 

• The Forest Management Program of Indian Lands between  - 1990; and 
• The Canada -Alberta Partnership Agreement In Forestry. 

Although government documents such as Enhancing the Forest of Indian Land suggest 

these programs have had some impact in some communities, my experience with
 suggests others have not benefited greatly. It would appear that where 

independently contracted parties have been retained by Forestry Canada to develop Forest 

Management Plans with limited community involvement and where forestry training 

consists of one or two day seminars annually, success has been quite limited. This is 
especially the case in the current context of high demand for timber resources. The 

O'Chiese and Stoney First Nations are two examples of communities who have almost 

completely disregarded prescribed Forest Management Plans. Logging in these 
communities has been temporarily suspended (Mike Piche, personal comment:  On 
the other hand, where significant community awareness campaigns were conducted, local 

members were recruited and trained in forest management, planning, and silviculture 
operations such as conversion cutting, site preparation and planting have experienced 
some degree of success (Forestry Canada, 1989). These initiatives have also often 
resulted in additional employment opportunities for the bands involved, outside their 

Reserve boundaries 
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APPENDIX 4: Initiating Band Council Resolution 



Indian aid Nenhom Mtarei
AHiirj ConidJ ei  No'0 Canaan

 RESOLUTION
RtSOLUTlOf  CON8EIL  BANDE

ei  N" «»4T-J*

 M«  *»-»«<•• «u OJU \
iC'f TM« >v£Kd> T'fyn ,vj- gurus cmi-h' -Capiu>  R»wj«-. whishfv*- u tht COM. mail teptv m »a mio ui.o'ii I»QJ«»I »o ««ocfts«jf l-
JOT* L«« Moa -oa Inai W f.«ri VnrKi1' "ctB1 •  OL "He'tnu" Won It ou Co.ytrt pir««f« cinj louui  ro«cMic-« r:nn«-. aj o«i sic.. •

Le esnM'i d* H cards irdisn^

D'Stnc:

O ' C

Region

ticee

Provine*
Pi act
Norr  I'erflroi: O'Chie'SC I.R.

1 Dt!e 121
 0«,  JS_-

 A019
Mcntr  Uoit VM>  Amto

Currgi: Cactal  a,-.:-.
So';» ce  lai

Corjm^
;  ————— —

C'Jrtrt S»venue  e-^t
 de d« revenu« ,

Commlttsd

 HER6BV
OEC:nE. PAR LtS PRESENTES:

WHEREAS: «it  onvened meeting  jibove not«d
th«  Ind  rasolv«d .'•-

 W&l^l b« granted eiccena  in focmat ion
 natural r« lources  O'Chies* Reserve *203

 thic
Pour cam banot  quotu ̂  e«t

Mfr^

CouncH Members
Membra du Corwwil.

{t;oa-«iCOf  Cc-tw^r)

 DEPARTMENTAL  ONL

•v»a e'src'̂ iir."
j,̂ ,..̂

HQd'«--HCOO-——WM.

'  Hfesemte Ayiyiini
 Cux<>.awt  Moc.u*

s  ..
SS? :̂" •"•••- |D"'

0« App^orc, -.. :.-

Gmad';

 .
 flu 

BAND C( UNCIU
 DE  DE

 No. -

774 
-  go 

\

 er •
 *  m

 Southern

 Band

 Alberta

 at 

| -

#203 
01  94

 - -

 9s
 car

 ———

 3k 
So 

DO  RESOLVE:

 a duly  held on the  date
 Chief  Council 

Anil  to 
on  located on 

A quorum lor  Band
 la 

THREE

 -

OR  USE  -
9  -

. . 



 5:

72 

APPENDIX  Draft Band Council Resolution 



 O'Chiese

1.

 -1998
 2013.

 9,119.7
 16,319.2

 18,398.5

 documentation,

Draft BCR 
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Whereas 

Whereas 

approach 

Whereas 

The  First Nation sees its forest resources as a means to a degree 
of economic security in the present and in the future, as well as a valuable 
asset to the natural environment; and 

There currently exists, via a local geographical information system and a 
community driven digital Forest Management Plan, an innovative 

to long-term strategic management and use of local resources; and 

The O'Chiese First Nation has the experience and expertise to see the 
possibilities for advancement and improvement in this area through the 
implementation of a new approach to resource allocation; 

Therefore be it resolved that

 All logging activity will be restricted to availability standards and procedures as 
outlined in the digital Forest Management Plan: 

• timber allocation will be based on a pass system, with pass one being available for 
permit allocation between 1994  and 2004 - 2008; and pass two being available 
for timber permit allocation between 1999 - 2003 and 2009 -

• pass 1 conifer permit limits will be  cubic meters per year and pass one 
deciduous permit limits will be  cubic meters per year; pass two conifer 
limits will be 6,623 cubic meters per year and pass two deciduous permit limits will 
be  cubic meters per year. 

• all permits allocated will expire within the nearest pass end date, as indicated on 
permit  ie. October 1998 or October 2008 or October 2003 or October 
2013. 

2. One staff member will be assigned to manage all forestry activity, as per newly 
developed resource management system and Band approved digital Forest Management 
Plan. He and one other staff member will be fully trained to update and manage the 
application, while other Band staff will be familiarized with the system. 



 ^to  of
 efforts

stumpage,

 sustainable
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3.  amount  _________ will be charged per cubic meter logged, strictly 
towards replanting and other silviculture  by O'Chiese - prior to any permits being 
granted. Other fees to be assessed include,

 royalties and clean up deposit. The designated Forest Manager will be paid 
fully out of these funds, with any surpluses going towards general Band funds. 

4. This BCR will remain in place for a minimum of 5 terms of Chief and Council, as an 
example of our determination to promote more  development. 



75 

APPENDIX 6: USERS GUIDE AND DATABASE DESIGN 
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 O'Chiese  (To
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Version 

The  Resource Management System  be used in 
conjunction with the Map Info Users Guide and Reference 
Manual)
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welcome  O'Chiese  (ORMS).

 "Where

 manual,

U S E R  S G U I D  E & D A T A B A S  E D E S I G  N 

WELCOME
 to the  Resource Management System  This 

product has been developed to assist you, the O'Chiese Forest Manager, 
in responding to logging requests, record keeping, and general land 
analysis. 

This manual introduces you to ORMS and gets you up and running quickly. It shows 
you the database design and its restrictions, how to do the most common tasks, 
provides you with tips, and points you to some of the exciting possibilities of the 
product. 

If you want to explore this product in more depth or learn some of the more 
technical aspects of the product, the first topic in this section,  To Find The 
Information You Need," points you to other sources of information. 

Where To Find The Information You Need 
The ORMS has been developed using Map/Info as the development tool. Therefore, 
for any information not found in this  Map/Info reference materials should 
be consulted. These include a Map/Info Users Guide, Reference Manual, and the 
Help function on the Map/Info menu. 

For information about Help, see The Basics, "Getting Started." 

System Requirements 
Efficient operation of the ORMS requires the following minimum hardware and 
software configurations: 

Hardware 

1. A standard personal computer with a 486 - 66 MHz Processor, a math 
coprocessor, 8 megabytes of RAM, and minimum 500MB Hard Disk; 

2. High resolution, Non - interlaced color monitor; and 

3. Color Printer 



 Map/Info

Software 

1. D.O.S. 5.1 or later & Windows 3.1 or later 

2.  2.1 for Windows or later 

3. O'Chiese Resource Management System 

4. O'Chiese Land Resources Data Set 



 quick,  instructions  running.

 "hands
training"

Getting

 program,

 3.X

THE BASICS 

This section gives you  simple  to get you up and 
You will also learn the purpose and function of the specific menu items. 
(This manual should be used in conjunction with practical  on

 and the Map/Info Users Guide).

 Started 
To start ORMS you need to be within the Windows operating environment and 
running the Map/Info program. Once you are running the Map/Info  you 
can start the ORMS. This section will guide you through the appropriate sequence of 
events; however, if you require further assistance please refer to appropriate Windows 
and Map/Info Users Manuals. 

Starting Windows 

If your computer is not already on, turn it on now. Windows 95 will start 
automatically on your computer. (If you are still using Windows  series, then type 
win at the c:\ prompt to start Windows.) 

Once you have Windows 95 open, you will see a screen that looks something like the 
following illustration: 



 highlight
 3.X

 aplnfo
F«e £dit fynatyzo Jable

 program,

 O*Chiese

 point,
 program.

 prog5.mbx  O'Chinsta

Starting Map/Info 

Select the START button and move the cursor to  PROGRAMS, then select 
Map/Info. (If using Windows  series, double click the Map/Info icon on the 
Windows interface.) 

With Map/Info open, you will see a screen that looks something like the following 
illustration: 

M  2. I 

The Map/Info  itself, maybe quite useful in general data analysis and gaining 
an overview of the Reserve's resource inventory. This program has the typical menu 
items including FILE, which contains file management functions; EDIT, which 
contains the typical file editing functions such as COPY and PASTE; ANALYZE, 
which contains analysis functions such as SHADE BY VALUE and SELECT; 
TABLE, which contains database maintenance and development functions such as 
IMPORT and MODIFY STRUCTURE; STYLE, which contains presentation 
functions such as FONT and TEXT STYLE; WINDOW, which contains functions 
controlling what appears on your screen such as MAP and GRAPH; and HELP, 
which contains basic on-line help functions. 

Some of these functions will be discussed further, as we discuss the ORMS. However, 
the Map/Info Users Guide is an excellent source for those who want a more detailed 
explanation. 

Starting The  Resource management System 

Your efforts thus far have brought you to the original Map/Info program. This is the 
program upon which the ORMS is developed. From mis  opening the ORMS is 
as simple as opening a file in any  You are now directed to select FILE, 
double click RUN and chose  from the  directory. 



 ORMS

Maplnfo
 Permit fpieAyze View Jerminate (Help

WHE3

 program.

activity.  inventory

 system.

Finally, with the  open, you will see a screen that looks something like the 
following illustration:

 2.1 
Inventory 

The ORMS has been developed using the Map/Info  While the program has 
many of its functions in common with Map/Info, several new features are added to 
assist you in implementing the Forest Management Plan and keeping track of logging

 The ORMS menu items include INVENTORY, which contains 
tracking functions; PERMIT, which contains the permit recording and tracking 
functions; ANALYZE, which contains analysis functions such as SHADE BY 
VALUE and SELECT; VIEW, which contains the functions controlling what 
appears on your screen such as MAP and GRAPH; TERMINATE, which contains 
the exit function; and HELP, which may be further developed to accommodate an 
on-line help function for the 



•RICTIONS
 ORMS

 Lotalloc,

Holdemum Permits_held First_name Last_name location

Permitsjheld

First_name

Last_name  (16

 Y=Yes

DATABASE DESIGN AND 

The  has been developed via the linkage relationship between four 
separate tables including: Holder,  Permit, and Qsectes2. These 
tables and their fields are defined below. The restrictions on each field are 
also presented. 

TABLE NAME: HOLDER 

Status Phone 

This table records the basic information about the permit holder and is referenced in 
other tables. 

FIELDS: 

Holdemum Unique holder number identifying the individual holder (number)

 Number of permits held by the particular individual (number)

 First Name of individual/company to whom permit is issued (16 
characters)

 Second Name of individual/company to whom permit is issued 
characters) 

Location Contact Information (48 characters) 

Status The status of individual's land reclamation & reforestation programs 
(1 character,  & N=No - Future Enhancement) 

Phone Contact information (12 characters) 



Permit# Qsection Holdernum Amt_dec Expiry_date

Permit#

QSection

Amt_dec

 (10

Expiry_date

TABLE NAME: PERMIT 

Amt_con Issue_date 

This table records the basic information about individual permits. 

FIELDS

 The permit number, recorded in ascending order (number)

 The legal description of the particular parcel of land concerned: 
quarter, section, township, and range (8 characters) 

Holdernum Unique holder number identifying the individual holder (number) 

Amt_con The amount of coniferous species in cubic meters (number)

 The amount of deciduous species in cubic meters (number) 

Issue_date The issue date of permit  characters)

 The expiry date of permit (10 characters) 



 LOTALLOC

Limit_con Limit_decid Tot_decid

 ORMS.

 (ie. 1994/1995) (10

 logging,

Limit_con

Limit_decid

Tot_decid

TABLE NAME: 

Season Pass Tot_con 

This table functions as the reference point for the 

FIELDS 

Season The particular logging season involved  characters) 

Pass Pass signals when a particular parcel of land is avaikble for  if 
it is (number)

 The logging limit for conifer species in a given logging season, in 
cubic meters (number) 

Tot_con The total amount of conifer species allocated through permits in a 
given logging season, in cubic meters (number)

 The logging limit for deciduous species in a given logging season, in 
cubic meters (number)

 The total amount of deciduous species allocated through permits in a 
given logging season, in cubic meters (number) 



 OSECTES2

Qsection Conifer_Original Deciduous_Origina Legal_id

QSection

Conif_Orig

Decid_Orig

Legal_id

TABLE NAME: 

Pass 
1 

Legal 

Meridian Township Range Section Quarter 

This table provides the geographical context to the data. The tracking of forest 
inventory at particular parcels of land is also conducted in this table. 

FIELDS 

Pass 

The legal description for a particular parcel of land: quarter, section, 
township, and range (8 characters) 

The availability of a particular parcel of land for logging at a particular 
time (number)

 The total amount of conifer species remaining on a parcel of land, in 
cubic meters (number)

 The total amount of deciduous species remaining on a parcel of land, 
in cubic meters (number) 

Legal Future considerations (number)

 Future considerations (number) 

Meridian Part of the legal description for a parcel of land (number) 

Township Part of the legal description for a parcel of land (number) 

Range Part of the legal description for a parcel of land (number) 

Section Part of the legal description for a parcel of land (number) 

Quarter Part of the legal description for a parcel of land (2 characters) 



You,  Manager,  ORMS

 program,

 example;

 context,

 logging:

 1:  system's
Mdplnfo

 Analyze
Browse..

Î M^̂ ^̂ H

Close

Cascade

 Qsection  customized
 (Table  point,

 ______
—————————Txl[

 |g| Inventory Permit  View
tJetp

:Md[' Tables

MapJttbtet:

Maplnfo  {Qsection

PRACTICAL APPLICATION
 as the Forest  may use the  in formulating permit 

applications and application processing. You may also use the general 
database functions provided in the Map/Info  itself, to query the 
various additional land data that may be required for impact and approach 

studies. Examples of day to day tasks are provided below. 

Formulating A Logging Permit Application 

Consider the following 
A potential applicant approaches you, the Forest Manager, and expresses interest 
in obtaining logging privileges on the Reserve. In this  you can quickly 
scan the resource management system to identify potential sites which are 
designated for 

Step  You recall a map image on the  customized menu.
 2.1 

Inventory Permit Terminate Help

 View 
Tile 

Tool Palette 

Steps 2 & 3: You then selects the  Table on the  Map Tables 
dialogue  Qsection lists data by land parcels and contains  as well as 
spatial data). 

•  Analyze  Terminate
 2.1 -  Map] 

Caned 



View

 Select,..

 jayen Qsection
 horn

Calculate: ^

ftf '—————

 by: ——————
<•" Ranges of
C
• graduated symbols

 fiot

Custonhze...!

(7 £how

Steps 3 & 4: After obtaining a general schematic of the Reserve boundaries by 
land parcel, you recall the analyze menu item and selects shade by value for Pass 
data (Pass lists planned land uses).

 Terminate 
Select... 
SQL 

Shade 
Get value  iable:

 Value 
Sum 

Shade
 values

 individual values 

C  density

 legend 

Result: You receive a visual representation of the land use designations in the 
Reserve boundaries. 
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Inventory  Analy2e view

 by

 Designated
Futuie

 of  Qsection

Maplnfo
 Perm!  View  Help

Qsection:
Pass:

ConiferJDtiginar:
Deciduous_0ikjinat

Legal.:
LegaLict
Meridian:

Range:
Section:
Quarter

 reveals

suggests  NE012510

 Permit  Terminate Help 

Qsection  Pass 
Land Designated For Agriculture
Land  For Housing

 Logging Areas
Current Logging Areas 

9 

Step 5: You can use the tool palette, on the left  the  table above, to 
magnify the image at the point of interest and obtain the necessary information 
attached to particular parcels of land. This information can then be used to 
identify a potential logging site on the application.

 2.1 
Inventory  Analyze  Terminate 

Township: 

Table: Qsection 

The cross-hatched section represents a parcel of land. The data on the right 
information about pass (land use designation, location, tree volume, and land use). This section

 that parcel  is available for logging on the second pass and contains a 
significant volume (in cubic meters) of timber resources (Pass 1 & 2 alternate at 5 year 
intervals). 
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 logging,

 1&2:
 customized

Analyze  Terminate

fcnter  p

first Name:

•*•» 1

 1

Q"CHe*«  KX

(403)888-22221

 1

Having identified the parcels of land which are potentially available for 
and their legal descriptions, you may now recommend parcels of land on which 

; activity may occur. 

Application Processing 

As the Forest Manager, you may also use the ORMS in processing the application. 
Assume that having selected the potential logging site, the applicant submits the 
application to you for processing. In this case, after ensuring the application is in 
compliance with the policies stipulated by Chief and Council, you proceed to 
enter relevant information into the system: 

Steps  You enter the name and relevant contact information of Applicant 
onto the database by selecting the Permit Holder option on the  menu 
(assume Applicant is John Doe).

 View  Help

 Permit Holders 

Last Name: 

Location: 

Phone: 

John J 
Doe

 Reserve House  | 

Cancel 

Steps 3& 4: You then select the Add Permit option and enter land parcel 
identification, type, volume of timber to be logged, and dates of issue and expiry. 
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Analyze yjew  (jap

Qsectionc
AiBount  Coniferous:
AjMunt  Deciduous:

HE 014510

 U«ue(MM/DD/YYYY)j01/01/1936

 Date(MM/DD/YYYY) 01/01/1996

Add

 sustainable

 die applicant,

 this

 Terminate 
Add Permit Holder

 of
 of 

500 

Date of 

Expiry 

Holder: John Doc 

1 

The automated timber harvesting system then reviews the volume of timber requested 
for logging and either affirms or rejects the volume requested by the applicant (based 
on  harvesting parameters programmed into the system and the volume of 
permits already issued). If the particular parcel of land cannot produce/yield the 
volume of timber requested by  the logging application will be rejected 
and the following screen results: 

Maplnfo 

The Quarter Section is not available for 
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 hand, if

 Analysis

 useful  ORMS
 program,

 illustrated

file £dit  lable Style Window Map Help

ii.  of Seizmic

 &n«lyz« labte §tyle Wndow

On the other  accepted, the data will simply be recorded onto the database and 
you can proceed to issue the permit 

General Land 

From time to time, you as the Forest Manager, may be asked to comment on 
access routes and general land conditions on potential logging sites. In these cases, 
you will find the Map/Info Program quite  Exit the  by pointing to 
TERMINATE and selecting EXIT. As you now view the Map/Info 
you observe the menu system  previously. As appropriate instructions 
may be found in the Map/Info Users Guide in the office, you are directed to this 
source for step by step instructions; however, some examples of the analysis 
functions which may be carried out by you include: 

i. Documentation of Access Routes

 Analyze

 Documentation  Lines 

Edit  Map Help 
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iii.
ECOSIItMap

0-2*
0-30%
0-5*

15-60*

 Documentation of Slopes Found on the Various Aspects of the Reserve 

+15* (18)
 (41)
 (5)

 (20)
 (13) 

2-5* (3) 



E
 1994/1995  1999/2000).

 Silvicultural

TROUBLE SHOOTING 
TIPS 

ssentially there are two areas where a "system crash" may occur. These 
are at the times of date entry in the INVENTORY and PERMIT 
tables. While entering data referring to a logging season, as found in 
the INVENTORY table, please enter the logging seasons of interest 

(ie.  to  On the other hand, while entering dates of issue 
and expiry in the PERMIT table please enter data in the following order: 
MM/DD/Year. As the system has had to cope with the year 2000, all year entries 
require the full four digits. 

If you encounter any additional trouble, please call the developer @ (403) 908-
6067. 

FUTURE 
ENHANCEMENTS 

There are several areas where this product may be developed further to 
enhance its usefulness to you, the Forest Manager. Some of these 
potential developments include: 

• Frame Management capabilities, to enable you to visually track changes in 
inventory on a year to year basis; 

• Graphing capabilities, to enable you to increase your analysis and presentation 
capabilities; 

•  activity tracking capabilities, to enable you to manage reforestation 
activities; 

• Networking capabilities, to integrate the system with other department 
personnel such as Finance; 

• Error logging & Data Maintenance & Automatic Back-up capabilities, to 
ensure accurate and current data; and 

• Security, to ensure only authorized personnel have access to the system 
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