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PREFACE

Alberta Environmental Protection prepared this Alberta Water Quality Guideline for the
Protection of Freshwater Aquatic Life, Dissolved Oxygen.  Dissolved oxygen (DO) is necessary
to support all forms of life in water.  DO levels in water vary as a result of natural processes and
human activity.  Problems occur when there is too little DO for aquatic life forms to survive and
thrive.  A DO guideline can be used to assess conditions in a water body, to identify when human
activity has the potential to cause problems for the aquatic ecosystem, and to prevent these
potential problems. 

DO is formed in water primarily through photosynthesis by plants; it can also be transferred to
water from the air, especially through wave action or other turbulence.  DO is removed from
water mainly through chemical and biological reduction.  Reduction occurs when organic matter,
from natural sources or from industrial or municipal wastes, breaks down and consumes DO. 
Reduction also occurs when animals in water respire (breathe) by taking in DO and releasing
carbon dioxide.   

This Guideline identifies the dissolved oxygen levels that are necessary to protect aquatic life in
Alberta.  Alberta Environmental Protection (AEP), industries and municipalities will use the
guideline to assess the potential for impacts of oxygen consuming discharges from industrial and
municipal wastewater treatment plants.  The public can use the guideline as a reference when
assessing the environmental health of their water.

After a brief introduction (Section 1), Section 2 of the document provides background
information on the physical and chemical characteristics of DO and analytical methods.  Sections
3 through 5 describe the acute (severe effects, such as mortality, caused by exposure to very low
levels of DO over short periods) and chronic effects (less severe effects, such as reduced rates of
growth, caused by exposure to long term low levels of DO) of DO levels on fish, amphibians and
invertebrates.  The importance of natural daily (diurnal) fluctations and seasonal variations in DO
levels in water is considered in Sections 6 and 7.  Section 8 presents the process used to
determine the Guideline levels and provides advice on how to apply the numbers in Alberta. 
Other jurisdictions have adopted their own DO guidelines, Section 9 describes these and explains
how and why they differ from the Alberta Guideline.  Section 10 recommends additional studies
that will assist in the refinement of our understanding of the effects of fluctuations in DO on
aquatic biota and Section 11 presents a list of references cited in this guideline document.
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