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INTRODUCTION
In itia ted  in 1975, the Alberta Oil Sands Environmental Research 

Program (AOSERP) was designed to investigate the potential environmental 
effects of the intensive development planned for the Athabasca Oil Sands 
region in northeastern Alberta. In 1980, AOSERP was absorbed by the Research 
Management Division (RMD) of Alberta Environment. The program became one of a 
number of environmental research programs administered by the d iv is ion , but 
has maintained the special status a llo tted  to i t  prior to amalgamation. In 
the years following amalgamation, AOSERP-funded research has expanded to 
address applied solutions to environmental problems arising from o il sands 
developments, rather than inventory, baseline research, and data co llection . 
Attention has also turned to the response of the ecosystem to various in situ 
o il sands extraction and recovery processes which, because of the ir 
anticipated intense development, require e ffective  environmental control 
standards. As a consequence, although research within the original AOSERP 
study area has been ongoing since 1980, the program has also become active in 
other o il sands and heavy o il areas in Alberta, most notably Cold Lake.

This report describes the major research a c t iv it ie s  of AOSERP during 
the 1983/84 fisca l year. The research conducted under the program re flects  
Alberta Environment's in terest in incorporating knowledge about environmental 
problems into sound and informed decision-making about the recovery of 
A lberta 's o il sands reserves. The development of th is vas-: energy resource is 
of great importance. However, such an endeavour must be guided by an 
understanding of how the unavoidable disturbances to the natural environment 
a ffec t its  ecological balance and how potential damage can be mitigated. The 
Department's in terest is  in achieving a balance between e ff ic ie n t  energy 
production and sound environmental management practices.

Through AOSERP, the Research Management Division Funds, manages, and 
reviews sc ie n tif ic  research aimed at determining applied solutions to 
environmental problems associated with development of enenjy resources.
Because divisional personnel function in a flex ib le  matrix management system, 
many areas of expertise can be brought to bear in the planning and designing
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of environmental research projects. D isciplines represented by the division 
include climatology, pedology, biology, ecology, sociology, and hydrology. 
S ta ff members also act as a s c ie n tif ic  resource for various government 
agencies and industries concerned with o il sands development.

Support for AOSERP is  provided by a camp and laboratory at Mildred 
Lake, located north of Fort McMurray. The Mildred Lake f a c i l i t y  is designed 
as a base for environmental research within an area that is  d irectly  affected 
by o il sands development. I t  is  used by both large and small consulting firms 
and private energy companies, as well as by a number of governmental and other 
agencies.

The following report is  divided into four sections, each addressing a 
major research area in which projects were funded under AOSERP. These areas 
are:

1. The environmental effects of atmospheric emissions;
2. The environmental consequences of in situ  extraction technologies
3. The effects of energy production on humans; and
4. Land reclamation.
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ENVIRONMENTAL EFFECTS OF ATMOSPHERIC EMISSIONS
The Acid Deposition Research Program was designed to plan and 

implement research specific  to Alberta that would concisely address the 
following objectives:

1. To characterize sensitive environmental ecosystems and develop 
methodologies to identify  and/or predict measurable short- and 
long-term effects of acid ic or acid ifying  substances on Alberta 
ecosystems;

2. To determine the characteris tics  and quantities of both 
long-range emissions and those generated lo ca lly , and to examine 
the ir effects on the environment;

3. To develop a basis and approach for preventive strategies and 
environmental protection; and

4. To co-ordinate departmental research on acid deposition with 
other private and public agencies in Alberta and the rest of 
Western Canada.

In 1983/84, work on acid ic and acid ifying  substances concentrated on 
characterizing and quantifying the ir ecological e ffec ts . Such research 
continued to be a major a c t iv ity  in the Division. Considerable e ffo rt was 
expended to develop a more thorough understanding of the atmosphere-biosphere 
interface. A newly developed model shows great promise for simulating this 
relationship.

The emission of acid forming substances into the atmosphere and the ir 
deposition and subsequent impact on the ecosystem are of s ign ifican t concern. 
Because the magnitude and in tensity of deposition is  irregu lar and sporadic, 
the response of vegetation to pollution episodes is  dependent upon the 
relationship and timing of the incident and the physiological development of 
the receptor. Specific projects have been geared to the accurate and frequent 
measurements of pollutant concentration occurrences and the ir interface with 
physiological, phenological, and productivity responses in vegetation 
species. Data generated w ill be used to develop a computerized numerical 
model for integrating chronic a ir  pollutant exposures and tree growth 
esponse. A second major in terface, between soil nutrients, microbiological 

processes, and vegetation, is  also being studied.
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Regional surveys to sample and chemically analyse event ra in fa ll and 
the snowpack for total pollutant loadings in the Athabasca Oil Sands region 
were continued. Wet deposition, however, is  only one of two major mechanisms 
in the transfer of pollutants from source to receptor. A ir pollutants 
released into the atmosphere are deposited continuously and cumulatively 
through both dry- and wetfall processes. Methodologies and instrumentation 
technology for measuring dry deposition were developed and implemented in the 
f ie ld .

In conjunction with the aforementioned studies, research to determine 
the transport, dispersion, and transformation rates of oxides of sulphur and 
nitrogen emissions was continued. Such research is  intended to fa c il ita te  the 
investigation of the medium- to long-range transport of acid forming emissions 
from a major emission source in the area.

The Acid Deposition Research Program w ill provide sc ie n tif ic  
information for reviewing and evaluating A lberta's a ir  quality standards, w ill 
ass ist in current and future planning of industrial development, and w ill 
enable a good understanding of the potential for environmental ac id ifica tion . 
This program w ill thereby establish a basis for sound, long-term environmental 
management. The data collected w ill be used in the development of 
methodologies that w ill identify  and/or predict environmental deterioration 
caused by acid forming emissions.

The Research Management Division played a major role in the planning, 
development, and co-ordination of a major new program in A'berta during 
1983/84, the Alberta Government/Industry Acid Deposition Research Program 
(AGIADRP). This important program is  sponsored and managed on a f i f t y - f i f t y  
basis by government and industry, and has an estimated budget of $8 m illion 
over the next seven years. The planning and development of subsequent phases 
of the departmental Acid Deposition Research Program, managed by the Research 
Management D ivision, w ill be integrated and co-ordinated w th AGIADRP.
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PROJECTS

A ir Quality Data Acquisition
The emission of acid forming substances into the atmosphere and the ir 

deposition and subsequent impact on the ecosystem are of current concern. The 
magnitude and intensity of deposition follows an episodic pattern; however, 
the response of vegetation to pollution is  dependent upon the relationship and 
timing of the episode and the physiological development of the receptor. 
Therefore a ir  quality/atmospheric data must be interfaced with receptor 
response measurements.

To fa c il ita te  the implementation of an ecological monitoring research 
program, an a ir  quality monitoring station was established in the v ic in ity  of 
a permanent sample plot on the Sandalta lease in the Athabasca Oil Sands 
area. The station continuously measures meteorological data and ambient 
concentrations of acid forming gases, and takes integrated measurements of 
wet- and dryfa ll particulate matter. Data generated w ill be used to develop 
numerical models for interfacing a ir  ouality/atmospheric data to plant 
response measurements.

An interim report w ill be available from the Research Management
Division.
Contractor: D.S. Chadder, PROMET Environmental Group Ltd.
Funding: $70 000.00 (Research Management D ivision)

Chemistry of Summer Precip itation  in the Athabasca Oil Sands Area
Atmospheric pollutants are scavenged from the a ir  by ra in fa ll.  

Analysis of this rain provides some indication of the amount and distribution 
of chemical elements and components that are present in the a ir . Projects to 
co llec t and chemically analyse ra in fa ll on an event basis have been ongoing 
since 1976 in the Athabasca Oil Sands area. Emissions from industrial sources 
in th is region are under careful scrutiny. Concern is  that these parameters 
would change in space and time as a result of additional atmospheric emission 
sources. The continued monitoring w ill delineate any possible changes in the 
nature and spatial d istribution of wetfall deposition from these sources.
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Objectives of the study are to:
1. Identify trends in the chemical characteristies of ra in fa ll;
2. Develop the most appropriate and successful sampling and analysis 

techniques for precip itation chemistry; and
3. Provide a data base to quantify changes in the input rate of 

atmospheric trace substances into sensitive ecosystems.
Contractor: D.S. Chadder, PROMET Environmental Group Ltd.

E. Peake, Kananaskis Centre for Environmental Research 
N. Das, Alberta Environmental Centre 

Funding: $56 000.00 (Research Management Division)

Chemistry of Winter Precip itation  in the Athabasca Oil Sand;; Area
As an ongoing project since 1976, the accumulated sinowpack in the 

Athabasca Oil Sands area has been extensively sampled and chemically 
analysed. The principal objectives of the project have been to quantify the 
total ionic and particulate loading of the snowpack and to q u a lita tive ly  
assess the spatial d istribution of pollutant deposition resulting from the 
emissions from industrial sources in the area. This information w ill provide 
the baseline data required to assess the impact of future industrial 
developments in the area. Developmental research work was also implemented 
that would investigate the chemical composition of meltwater and the 
fractionation of ions during snowmelt.
Contractor: D. LaBerge, CHEMEX Labs (Alberta) Ltd.
Funding: $40 000.00 (Research Management Division)

Determination of Dispersion, Pollutant Trajectories, and Precip itation- 
Acidifying Processes through A irc ra ft Measurements

In itia ted  in 1982 as a co-operative e ffo rt between the Alberta 
Research Council and the Research Management D ivision, the project 
investigates the dispersion and transport of sulphur dioxide and oxides of 
nitrogen from point source plumes in the o il sands area near Fort McMurray. 
The chemical transformation and rate of removal of these ac‘ d forming 
emissions by both clouds and precip itation w ill also be investigated. The 
airborne fie ld  measurements w ill provide baseline information for future
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pollutant trend analyses and w ill be v it a l ly  important for tracking 
pol1utant/air mass tra jec to ries  from the emission sources.

An interim report w ill be available from the Research Management
Division.
Contractor: M. English and L. Cheng, Alberta Research Council
Funding: $50 000.00 (Research Management D ivision)

$50 000.00 (Alberta Research Council)

Determination of the Roughness Length in the Athabasca Oil Sands Region
The Gaussian frequency d istribution model developed for the Research 

Management Division provides a reasonable approximation of the ground level 
concentrations (g . l . c . )  of pollutants emitted into the atmospheric boundary 
layer from point sources. Roughness length (ZQ), a measure of how much 
mechanical mixing is generated by wind blowing over a particu la r surface, is a 
key variable in the model. The location and magnitude of the g .l .c .  can 
therefore be altered with s ligh t variations in ZQ.

The purpose of the project is  to increase the r e l ia b i l i t y  of the 
Gaussian model by determining a more representative value for ZQ for the o il 
sands area. The model w ill then be a more powerful tool for re liab ly  
predicting ground level concentrations of pollutants. To fa c il i ta te  th is , the 
project w ill

1.

2.

Contractor:
Funding:

Empirically estimate 1Q from existing minisonde and acoustic 
sounder data collected in the AOSERP area by matching the lower 
portion of the wind p ro file  to the logarithmic law p ro file ; and 
Evaluate the fe a s ib il ity  of using aircraft-derived measurements
to estimate Z . A ircraft-derived Z values w ill beo o
correlated with em pirically derived values to ascertain the 
va lid ity  and r e l ia b i l i t y  of th is technique.
R. Rudolph, INTERA Technologies Ltd.
$44 000.00 (Research Management D ivision)

Dry Deposition of Acid Forming Emissions in Alberta
The measurement of acid forming emissions deposition re lie s  on two 

components: wet- and d ryfa ll accumulation. In Alberta, dry deposition is
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considered to be at least as important as wet deposition; unfortunately, dry 
deposition rates are not well documented. This project, currently being 
conducted in the Athabasca Oil Sands area, w ill continuously measure ambient 
concentrations of sulphur dioxide and co llec t integrated data on the quality 
and quantity of dry- and wetfall particulate matter. This study w ill promote 
the development and fie ld  testing of measurement techniques for the dry 
deposition of sulphur dioxide and the subsequent derivation of dry deposition 
ve lo c ities .

The project is  a specific  component of an integrated research e ffo rt 
to assess the impact of total acid deposition on te rre s tr ia l ecosystems. I t  
w ill provide the information necessary to assess the total deposition 
occurring in the v ic in ity  of an o il sands plant and to define source-receptor 
relationships.

An interim report w ill be available from the Research Management
Division.
Contractor: D.S. Chadder, PROMET Environmental Group Ltd.
Funding: $87 000.00 (Research Management D ivision)

Effects of Deposition of Acid Forming Substances on Nutrient Cycling in a 
Forest Ecosystem

The effects of deposition of acid forming substances on (1) nutrient 
release from decomposing l i t t e r ;  (2) distribution and leaching characteristics 
of key nutrients in the l it te r/ s o il  system; and (3) the uptake of nutrients by 
mycorrhizal and non-mycorrhizal jackpine seedlings w ill be studied.

The f i r s t  annual report is  available from the Research Management
Division.
Contractor: D. Parkinson, University of Calgary
Funding: $40 688.00 (Research Management D ivision)

Effects of Deposition of Acid Forming Substances on Organic Matter 
Decomposition and Microbial A ctiv ity

This study w ill investigate organic matter transformations in the 
l i t t e r  layer of jackpine woodland ecosystems under d ifferen t leve ls of impact 
from acid forming emission substances. Sampling of l i t t e r  f a l l ,  decomposition
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rates, biological a c t iv ity , and total microbial biomass w ill be done. Major 
reactions in carbon (energy) flow are to be measured and correlated with the 
impact of the acid forming substances.

The f i r s t  annual report is  available from the Research Management
Division.
Contractor: D. Parkinson, University of Calgary
Funding: $25 155.00 (Research Management D ivision)

The Effects of Nitrogen Oxides on Native Vegetation, So ils , and Water near a 
Compressor In sta lla tion

The sen s it iv ity  of select natural plant species to injury by low 
concentrations of nitrogen oxide and/or nitrogen aioxide stress was 
determined. Also examined were the effects of nitrogen oxides on the 
a v a ila b ility  of certain plant nutrients in the so il. These studies w ill be 
integrated with the compressor station-ecosystem d istribu tion  inventory for 
Alberta, as well as with information on known emissions of oxides of nitrogen.

A final report w ill be available from the Research Management 
Division late  in 1985.
Contractor: A. Legge, University of Calgary
Funding: $95 000.00 (Research Management D ivision)

$30 000.00 (Standards and Approvals D ivision)

Impacts of A ir Pollutant Mixtures on Forest Vegetation and So ils
The study is designed to use both laboratory and f ie ld  investigations 

to identify  and quantify forest tree responses to single and multiple 
exposures of acid forming pollutants. For the Athabasca Oil Sands area, a 
predictive capab ility  for changes in forest so ils  and vegetation w ill be 
developed. Both current and future rates of pollution deposition are being 
considered.

Annual reports are availab le from the Research Management D ivision. 
Contractor: P. Addison, Canadian Forestry Service
Funding: $30 000.00 (Research Management D ivision)
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Nutrient Redistribution in Jackpine as an Indication of Acid Deposition 
Stress

The fe a s ib il ity  of using non-destructive analytical methods to detect 
changes in tree wood chemistry is  being examined. Tree cores w ill be analysed 
for temporal nutrient changes related to the emissions from oil sands plants 
in the Fort McMurray area.

A final report w ill be available from the Research Management 
Division la te  in 1985.
Contractor: A. Legge, University of Calgary
Funding: $40 800.00 (Research Management D ivision)

Protection of the B io tic  Environment
This study evaluated the re la tive  effects of natural and 

anthropogenic (pollutants) factors on forest ecosystems. Morphologic and 
growth responses (past and present) in jackpine and aspen stands throughout 
the Athabasca Oil Sands were studied to determine i f  pollution effects can be 
identified  and quantified. The research was carried out under the auspices of 
an Alberta Oil Sands Technology and Research Authority Professorship.

The final report is  in preparation.
Contractor: C. Pielou, University of Lethbridge
Funding: $38 308.00 (Grant to University of Lethbridge Professorship)

(Research Management D ivision)
$14 100.00 (Research contract) (Research Management Division)

The Response of Vegetation Communities to Aerial Emissions
This project w ill determine structural dynamics in the boreal forest 

in order to compare any natural changes to those induced by aerial emissions. 
Results from th is project w ill be used, in conjunction with findings from 
other studies, to develop sensitive and predictive indicators of effects of 
aerial emissions on forest ecosystems (as an early warning). This study w ill 
involve process-related phenomena and w ill establish the relationship between 
changes occurring in these processes and the structure and function of 
te rre s tr ia l ecosystem. This project has been integrated with other 
te rre s tr ia l studies.
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Annual reports are availab le from the Research Management Division. 
Contractor: G. LaRoi, University of Alberta
Funding: $87 508.50 (Research Management D ivision)
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EFFECTS OF ENERGY PRODUCTION ON HUMANS
During 1983/84, research into the effects of energy production on 

humans focused on the effects of plant closures on resource communities and on 
public involvement in environmental decision-making.

A project that researched the effects of plant closures on a single­
resource community was completed during the year. This project assessed the 
socio-economic impacts of plant closures on the quality of l i f e  of individuals 
and fam ilies and covered a wide range of social and economic indicators.

A comprehensive lite ra tu re  search and a review of current techniques 
for public involvement strategies in water resource management was undertaken 
for the Community A ffa irs  Branch of the Environmental Assessment Division.
This provided background for an evaluation of the public involvement component 
of the Beaver River-Cold Lake Water Management Study. The report primarily 
dealt with data from 1978 to 1983.
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PROJECTS

Effects of Plant Closures: Phase I
An assessment of the socio-economic impacts of plant closures on the 

quality of l i f e  of individuals and fam ilies within the community of Brooks was 
completed. Analysis of the data provided the basis for recommendations 
concerning long- and short-term strategies to reduce the socio-economic 
impacts of future closures.
Contractor: Anna Parkinson Urban Consultants Ltd.
Funding: $34 500.00 (Research Management D ivision)

Population Turnover in Fort McMurray: Phase I I
A questionnaire identifying why people moved from resource towns was 

designed and pre-tested in Phase I .  Implementation of that questionnaire to 
former residents of Fort McMurray w ill identify  why people move from resource 
towns.
Contractor: Thames Group Research
Funding: None in 1983
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PUBLICATIONS

Krahn, H. 1984. Labour market segmentation in Fort McMurray
Alberta Environment, Research Management Division by 
Sociology, University of Alberta. RMD Report OF-71. 
thesis)

Prep, for 
Department of 
329 pp. (Ph.D.
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ENVIRONMENTAL CONSEQUENCES OF IN SITU EXTRACTION TECHNOLOGY
The research emphasis of the aquatic component of AOSERP during 

1S83/84 addressed the potential effects on surface and groundwater resources 
of in situ  o il sands extraction and recovery. There were three major areas of 
investigation:

1. The most extensive research involved a regional assessment of the 
hydrological and hydrochemical characteris ties of the Colo Lake 
Oil Sands deposit, where a steam in jection  p ilo t plant has been 
operated by Esso Resources for several years and a potential 
production fa c i l i t y  is  in the final planning stage.

2. A companion project monitored the location and cause of seismic 
events in the Cold Lake area. The objective of th is project was 
to provide detailed baseline data to monitor the in situ  steam 
injection process and determine i f  i t  was contributing to ground 
deformation and/or movement.

3. The third project identified  the toxic and carcinogenic products 
that are generated by several d ifferen t in s itu  processes.

The objective of each of these projects is  to evaluate the possible 
environmental hazards and human health risks associated with in situ  o il sands 
recovery processes. The synthesis of the results from these studies w ill 
provide the Department with the integrated environmental information necessary 
for making informed management decisions for the safe environmental 
development of o il sands resources by in situ  extraction and recovery 
processes.
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PROJECTS

Analysis of Aquatic Monitoring Data in the Athabasca Oil Sands Area
The objective of th is project was to analyse the relationship between 

water quality and benthic invertebrate data based on samples collected during 
monitoring programs carried out on the Athabasca River. Sp ec ifica lly , this 
task involved the use of m ultivariate s ta tis tic a l analysis to: (1) evaluate 
which few water quality parameters of the many measured would be useful in 
long-term monitoring programs designed to detect municipal and industrial 
impacts; and (2) determine i f  water quality parameters could be used to 
predict the d istribution and abundance of benthic invertebrates at sites 
within the study area.
Contractor: Dr. G. Walder, Sigma Biometrics
Funding: $15 000.00 (Research Management D ivision)

International Conference on Oil and Fresh Water: Chemistry, Biology, and 
Techno!ogy

This grant contributed to the organization and presentation of a 
major international conference on o il pollution of fresh water, held on 1984 
October 15-19. The conference brought together experts from the discip lines 
of chemistry, biology, and engineering. By means of invited and contributed 
papers, i t  served as a review of a ll available and current research on o il 
pollution of freshwater systems. Special attention was given to contamination 
resulting from o il s p il ls ,  synthetic crude o il production, and 
industrial/urban runoff.
Contractor: Dr. S.E. Hrudey, University of Alberta
Funding: $10 000.00 (Research Management D ivision) (Grant)

Oil Sands In S itu  Combustion Products
This project was undertaken to identify contaminants in the flu ids 

and gases associated with in situ  fire-flood produced bitumen, and identify 
the possible environmental hazards and human health risks arising from these 
toxic and carcinogenic m aterials.
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Contractor: E. Peake, Kananaskis Centre for Environmental Research,
University of Calgary

Funding: $50 000.00 (Research Management D ivision)
$50 000.00 (Alberta Oil Sands Technology Research Authority)

A Regional Assessment of Hydrogeological and Hydrochemical Conditions in the 
Cold Lake Oil Sands Deposit

This project is an integral part of the Department's e ffo rt to assess 
the extent and quality of groundwater resources in the Cold Lake region to 
protect the resources from contamination by industrial a c t iv ity . At present, 
no technology exists for a quantitative prediction of the potential 
regional-seale effects of lo st process or wastewaters on a pre-existing 
groundwater regime in three dimensions in the presence of high pressure, high 
temperature steam injected in a widely distributed pattern of boreholes. This 
project seeks to establish such a technology through the development of a 
three-dimensional framework of tne hydrostratigraphy, hydrodynamics, and 
hydrochemistry of the Cold Lake Oil Sands area. I t  w ill also identify  the 
processes inherent to both in s itu  recovery and deep waste disposal methods, 
and w ill evaluate the ir possible effects on both local and regional 
groundwater regimes. Recommendations w ill be made for further study aimed at 
the quantification of these potential impacts on both local and regional 
scales.
Contractor: Dr. G. Gabert, Alberta Research Council
Funding: $229 000.00 (Research Management D ivision)

$104 607.00 (Alberta Research Council)
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LAND RECLAMATION
Petroleum extraction from oil sands causes several reclamation 

problems, the most serious being current ta ilin g s  disposal systems. At the 
end of its  25-year l i f e  cycle, a typical o il sands plant producing 15 900 m̂  
(125 000 barrels) per day of synthetic crude o il w ill require a 22 to 31 km1" 
ta iling s  pond. The 360 000 000 m of sludge in the pond w ill remain liquid 
in d e fin ite ly , and must be impounded behind ta ilin g s  sand dykes 55 to 100 m 
high. A cover of grasses, legumes, and shrubs w ill provide erosion 
protection. Since ta ilin g s  sand lacks nutrients and drains excessively 
rapid ly, i t  must be amended with peat and mineral fines to in it ia te  soil 
development. Extensive areas of overburden dumps and f la t  ta ilin g s  sand must 
also be reclaimed to various land uses.

Research into the reclamation requirements of o il sands development 
is aimed at defining techniques whereby a self-sustaining, erosion-free cover 
can be established on ta ilin g s  sand dykes, and ta ilin g s  sands storage and 
overburden dumps can be returned to productive forest. The resulting soil and 
plant community combinations must not only f u l f i l l  these land use 
requirements, but must also sustain themselves without indefin ite  maintenance.

The regulation of surface disturbances in Alberta is  the 
responsib ility of the Land Conservation arid Reclamation Council, which 
oversees reclamation research programs. To ass ist in technical matters 
related to the development and administration of research programs, the 
Council appointed the Reclamation Research Technical Advisory Committee 
(RRTAC), which consists of eight members representing the departments of 
Agriculture, Energy and Natural Resources, and Environment, and the Alberta 
Research Council. The Research Management Division represents Alberta 
Environment on RRTAC and provides project managers and adm inistrative support 
for many of the projects in th is program.

To pool resources and avoid duplication, RRTAC and the industry's 
Oil Sands Industry Environmental Association (OSIEA) have in it ia ted  a jo in t 
Reclamation Research Program for o il sands areas. Three p r io r it ie s  have been 
identified : (1) woody plant research, (2) soil reconstruction, and 
(3) equipment development.
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The Woody Plant Research Program is now underway, and test plots for 
the Soil Reconstruction Research Program have been prepared. Some in it ia l  
work on choice and modification of existing equipment has been done as part of 
the Soil Reconstruction Research Program.
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PROJECTS

Mycorrhizal Development on Severely Disturbed So ils
This study examined the potential of natural inoculum in stored peat 

and developed effective  mycorrhizal associations for o il sands reclamation.
Four reports to be published in 1985 w ill describe the nature and 

rate of micro-organism establishment in mine spoils and the influence of 
various reclamation treatments in creating a stable plant-soil system. 
Contractor: D. Parkinson, University of Calgary
Funding: $86 140.00 (Land Conservation and Reclamation Council-Heritage

Savings Trust Fund)

Oil Sands Tailings Soil Reconstruction
Using the results of a study undertaken to determine the minimum 

physical, chemical, and biological properties of soil required to support 
three vegetation types, a jo in t  government-industry reclamation project was 
in itia ted  to identify  methods of reconstructing so ils  from ta ilin g s  sand, 
peat, and clayey materials that w ill support a self-maintaining woody shrub 
and tree cover. A f la t  ta ilin g s  sand experimental s ite  was constructed on the 
Syncrude Canada Ltd. lease at Fort McMurray.

Fifty-four plots, 22 m wide and 44 m long, were created. Treatments 
included: (1) three organic carbon leve ls provided by mixing peat into the
ta iling s  sand; (2) three leve ls of clay provided by mixing fine-textured 
overburden into the ta iling s  sand; and (3) two mixing depths.

Baseline soil data have been collected and 10 tree and shrub species 
were planted in the fa ll of 1984.
Contractor: H. Martens, Hardy Associates (1978) Ltd.
Funding: $108 106.00 (Land Conservation and Reclamation Council-Heritage

Savings Trust Fund)
$108 106.00 (Syncrude Canada Ltd ., Suncor In c ., and the Oil 
Sands Industry Environmental Association)
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International Inventory of F e r t i l i t y  Analysis for Peat So ils
Peat f e r t i l i t y  is  a poorly understood subject that has received 

minimal investigation in North America. Under the auspices of the 
International Peat Society, an RMD sc ien tis t has compiled an international 
inventory of peat analysis methods used by research institu tes  where more 
relevant research has been carried out. The inventory w ill be used to help 
develop standard international methodology for peat analysis.
Funding: None in 1983/84

Reclamation Research Review
International reclamation lite ra tu re  is  being collected by RMD sta ff 

and compiled in a bibliography. A computer program has been developed to 
allow users to search the bibliography. The data base is  kept on a SPIRES 
f i le  at the University of Alberta. An additional 800 references were added to 
the computer data base in 1583/84.

Divisional s ta ff prepared a synthesis of lite ra tu re  referenced in the 
bibliography. This report was published in March 1984, and provides direction 
for further research in the province.
Funding: $17 500.00 (Land Conservation and Reclamation Council-Heritage

Savings Trust Fund)
15 341.00 (Research Management Division)

*
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Alberta Land Conservation and Reclamation Council by Research 
Management Division. Report No. RRTAC 84-1. 2 vols. 1549 pp.
(Available from Queen's P r in te r.)
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two mine spoils in Alberta, Canada, on vesicular-arbuscular 
mycorrhizal development of slender wheatgrass: a 4-year study. 
Canadian Journal of Botany 61:788-803.
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1. AOSERP F irs t  Annual Report, 1975

2. Walleye and Goldeye Fisheries Investigations in the Peace-Athabasca 
Delta - 1975

3. Structure of a Traditional Baseline Data System

4. A Prelim inary Vegetation Survey of the AOSERP Study Area

5. The Evaluation of Wastewaters from an Oil Sand Extraction Plant

6. Housing for the North. The Stackwall System Construction Report - 
Mildred Lake Tank and Pump House

7. A Synopsis of the Physical and Biological Limnology and Fishery Programs 
within the Alberta Oil Sands Area

8. The Impact of Saline Waters upon Freshwater Biota. A Literature Review 
and Bibliography

9. A Prelim inary Investigation into the Magnitude of Fog Occurrence and 
Associated Problems in the Oil Sands Area

10. Development of a Research Design Related to Archaeological Studies in 
the Athabasca Oil Sands Area

11. L ife  Cycles of Some Common Aquatic Insects of the Athabasca River,
Alberta

12. Very High Solution Meteorological S a te llite  Study of Oil Sands Weather:
A F e a s ib ility  Study

13. Plume Dispersion Measurements from an Oil Sands Extraction Plant, March 
1976

14. (No report published)

15. A Climatology of Low-Level A ir Trajectories in the Alberta Oil Sands Area

16. The F e a s ib ility  of a Weather Radar near Fort McMurray, Alberta

17. A Survey of Baseline Levels of Contaminants in Aquatic Biota of the 
AOSERP Study Area

18 Interim Compilation of Stream Gauging Data to December 1976 for AOSERP

19. Calculations of Annual Averaged Sulphur Dioxide Concentrations at Ground 
Level in the AOSERP Study Area

CUMULATIVE LIST OF AOSERP PUBLICATIONS TITLES
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20. Characterization of Organic Constituents in Waters and Wastewaters of 
the Athabasca Oil Sands Mining Area

21. AOSERP Second Annual Report, 1976-77

22. AOSERP Interim Report Covering the Period April 1975 to November 1978

23. Acute Lethality  of Mine Depressurization Water to Trout-Perch and 
Rainbow Trout: Volume I

24. A ir System Winter F ie ld  Study in the AOSERP Study Area, February 1977

25. Review of Pollutant Transformation Processes Relevant to the Alberta Oil 
Sands Area

26. Interim Report on an Intensive Study of the Fish Fauna of the Muskeg 
River Watershed of Northeastern Alberta

27. Meteorology and A ir Quality Winter F ie ld  Study in the AOSERP Study Area, 
March 1976

28. Interim Report on a So ils  Inventory in the Athabasca Oil Sands Area

29. An Inventory System for Atmospheric Emissions in the AOSERP Study Area

30. Ambient A ir Quality in the AOSERP Study Area

31. Ecological Habitat Mapping of the AOSERP Study Area: Phase I

32. AOSERP Third Annual Report, 1977-78

33. Relationships Between Habitats, Forages, and Carrying Capacity of Moose
Range in Northern Alberta. Part 1: Moose Preferences for Habitat
Strata and Forages

34. Heavy Metals in Bottom Sediments of the Mainstem Athabasca River 
Upstream of Fort McMurray: Volume I

35. The Effects of Sedimentation on the Aquatic Biota

36. Fa ll Fisheries Investigations in the Athabasca and Clearwater Rivers 
Upstream of Fort McMurray: Volume I

37. Community Studies: Fort McMurray, Anzac, and Fort MacKay

38. Techniques for the Control of Small Mammal Damage to Plants: A Review

39. The Climatology of the AOSERP Study Area
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40. Mixing Characteristics of the Athabasca River below Fort McMurray - 
Winter Conditions

41. Acute and Chronic Toxicity of Vanadium to Fish

42. Analysis of Fur Production Records for Registered Traplines in the 
AOSERP Study Area, 1970-1975

43. A Socio-Economic Evaluation of the Recreational Use of Fish and W ild life  
Resources in Alberta, with Particu lar Reference to the AOSERP Study 
Area. Volume I:  Summary and Conclusions

44. Interim Report on Symptomology and Threshold Levels of A ir Pollutant 
Injury to Vegetation, 1975 to 1978

45. Interim Report on Physiology and Mechanisms of Air-Borne Pollutant 
Injury to Vegetation, 1975 to 1978

46. Interim Report on Ecological Benchmarking and Biomonitoring for 
Detection of Air-Borne Pollutant Effects on Vegetation and So ils , 1975 
to 1978

47. A V is ib i l i t y  Bias Model for Aerial Surveys of Moose in the AOSERP Study 
Area

48. Interim Report on a Hydrogeological Investigation of the Muskeg River 
Basin, Alberta

49. The Ecology of Macrobenthic Invertebrate Communities in Harley Creek, 
Northeastern Alberta

50. Literature Review on Pollution Deposition Processes

51. Interim Compilation of 1976 Suspended Sediment Data for the AOSERP Study 
Area

52. Plume Dispersion Measurements from an Oil Sands Extraction Plant, June 
1977

53. Baseline States of Organic Constituents in the Athabasca River System 
Upstream of Fort McMurray

54. A Preliminary Study of Chemical and Microbial Characteristics of the 
Athabasca River in the Athabasca Oil Sands Area of Northeastern Alberta

55. Microbial Populations in the Athabasca River

56. The Acute Toxicity of Saline Groundwater and of Vanadium to Fish and 
Aquatic Invertebrates
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57. Ecological Habitat Mapping of the AOSERP Study Area (supplement).
Phase 1

58. Interim Report on Ecological Studies on the Lower Trophic Levels of 
Muskeg Rivers within the AOSERP Study Area

59. Semi-Aquatic Mammals: Annotated Bibliography

60. Synthesis of Surface Water Hydrology

61. An Intensive Study of the Fish Fauna of the Steepbank River Watershed of 
Northeastern Alberta

62. Amphibians and Reptiles in the AOSERP Study Area

63. Analysis of AOSERP Plume Sigma Data

64. A Review and Assessment of the Baseline Data Relevant to the Impacts of 
Oil Sands Development on Large Mammals in the AOSERP Study Area

65. A Review and Assessment of the Baseline Data Relevant to the Impacts of 
Oil Sands Development on Black Bears in the AOSERP Study Area

66. An Assessment of the Models LIRAQ and ADPIC for Application to the 
Alberta Oil Sands Area

67. Aquatic Biological Investigations of the Muskeg River Watershed

68. A ir System Summer Field  Study in the AOSERP Study Area, June 1977

69. Native Employment Patterns in A lberta 's Athabasca Oil Sands Region

70. An Interim Report on the Insectivorous Animals in the AOSERP Study Area

71. Lake A cid ification  Potential in the AOSERP Study Area

72. The Ecology of Five Major Species of Small Mammals in the AOSERP Study 
Area: A Review

73. D istribution, Abundance, and Habitat Associations of Beavers, Muskrats, 
Mink, and River Otters in the AOSERP Study Area, Northeastern Alberta

74. A ir Quality Modelling and User Needs

75. Interim Report on a Comparative Study of Benthic Algal Primary 
Productivity in the AOSERP Study Area

76. An Intensive Study of the Fish Fauna of the Muskeg River Watershed of 
Northeastern Alberta
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77. Overview of Local Economic Development in the Athabasca Oil Sands Region 
Since 1976

78. Habitat Relationships and Management of Terrestria l Birds in 
Northeastern Alberta

79. The Multiple Toxicity of Vanadium, Nickel, and Phenol to Fish

80. History of the Athabasca Oil Sands Region, 1890 to 1960s. Volume I:  
Socio-Economic Development; Volume I I :  Oral History

81. Species D istribution and Habitat Relationships of Waterfowl in 
Northeastern Alberta

82. Breeding Distribution and Behaviour of the White Pelican in the 
Athabasca Oil Sands Area

83. The D istribution, Foraging Behaviour and A llied  A c t iv it ie s  of the White 
Pelican in the Athabasca Oil Sands Area

84. Investigations of the Spring Spawning Fish Populations in the Athabasca 
and Clearwater Rivers Upstream from Fort McMurray: Volume I

85. An Intensive Surface Water Quality Study of the Muskeg River Watershed. 
Volume I :  Water Chemistry

86. An Observational Study of Fog in the AOSERP Study Area

87. Hydrogeological Investigation of the Muskeg River Basin, Alberta

88. Ecological Studies of the Aquatic Invertebrates of the AOSERP Study Area 
of Northeastern Alberta

89. Fishery Resources of the Athabasca River Downstream of Fort McMurray, 
Alberta: Volume I

90. A Wintertime Investigation of the Deposition of Pollutants around an 
Isolated Power Plant in Northern Alberta

91. Characterization of Stored Peat in the Alberta Oil Sands Area

92. Fisheries and Habitat Investigations of Tributary Streams in the 
Southern Portion of the AOSERP Study Area: Volume I

93. Fisheries and Aquatic Habitat Investigations in the Mackay River 
Watershed of Northeastern Alberta

94. A Fisheries and Water Quality Survey of Ten Lakes in the Richardson 
Tower Area, Northeastern Alberta. Volume I :  Methodology, Summary, and 
Discussion
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95. Evaluation of the Effects of Convection on Plume Behaviour in the AOSERP 
Study Area

96. Service Delivery in the Athabasca Oil Sands Region since 1961

97. Differences in the Composition of So ils  under Open and Canopy Conditions 
at Two Sites Close-In to the Great Canadian Oil Sands Operation, Fort 
McMurray, Alberta

98. Baseline Condition of Jack Pine Biomonitoring Plots in the Athabasca Oil 
Sands Area: 1976-1977

99. Synecology and Autecology of Boreal Forest Vegetation in the AOSERP 
Study Area

100. Baseline Inventory of Aquatic Macrophyte Species Distributions in the 
AOSERP Study Area

101. Woodland Caribou Population Dynamics in Northeastern Alberta

102. Wolf Population Dynamics and Prey Relationships in Northeastern Alberta

103. Analysis of the Leisure Delivery System 1972-1979, with Projections for 
Future Servicing Requirements

104. Review of Requirements for A ir Quality Simulation Models

105. Approaches to the Design of a Biomonitoring Program Using Arthropods as 
Bioindicators for the AOSERP Study Area

106. Meteorological Factors Affecting Ambient SO2 Concentrations near an 
Oil Sands Extraction Plant

107. Small Mammal Populations of Northeastern Alberta. Volume I:  Populations 
in Natural Habitats

108. Small Mammal Populations of Northeastern Alberta. Volume I I :
Populations in Reclamation Areas

109. Symptomology and Threshold Levels of A ir Po llutant Injury to Vegetation, 
1979-1980

110. Physiology and Mechanisms of Airborne Pollutant In jury to Vegetation, 
1979-1980

111. Ecological Benchmarking and Biomonitoring for Detection of Airborne 
Pollutant Effects of Vegetation and So ils

112. A Study of Human Adjustment in Fort McMurray. Volume I:  F ie ld  Study and 
Results
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113. A Laboratory Study of Long-Term Effects of Mine Depressurization 
Groundwater on Fish and Invertebrates

114. Aquatic Biophysical Inventory of Major Tributaries in the AOSERP Study 
Area. Volume I:  Summary Report

115. Report on an Ecological Survey of Terrestria l Insect Communities in the 
AOSERP Study Area

116. An Assessment of Benthic Secondary Production in the Muskeg River of 
Northeastern Alberta

117. Development of a Chemically Reactive Plume Model for Application in the 
AOSERP Study Area

118. Alberta Oil Sands Environmental Research Program, 1975-1980. A Summary 
Report

119. Airshed Management System for the Alberta Oil Sands Area. Volume I:  A 
Gaussian Frequency D istribution Model

120. Airshed Management System for the Alberta Oil Sands Area. Volume I I :  
Meteorological Data

121. The Metabolism of Selected Organic Compounas by Microorganisms in the 
Athabasca River

122. Soil Inventory of the AOSERP Study Area

123. C irculation of Water and Sediment in the Athabasca Delta Area, 1981

124. Airshed Management System for the Alberta Oil Sands. Volume I I I :  
Validation and Sen s it iv ity  Studies

125. The 1981 Snowpack Survey in the AOSERP Study Area

126. Modelling Topographic Effects on Winds in the Alberta Oil Sands Area

127. Alberta Oil Sands Environmental Research Program Annual Report for the 
Fiscal Year 1981/82

128. A Comparative Study of Benthic Algal Primary Productivity in the AOSERP 
Study Area

129. Athabasca Oil Sands Precip itation  Chemistry Studies: 1976-1979 and 1981

130. Climatological Analysis of Recent Data from the Athabasca Oil Sands Area

131. Annual Report 1982/83. Alberta Oil Sands Environmental Research Program




