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PREFACE:

The Northern River Basins Study was initiated through the "Canada-Alberta-Northwest Territories Agreement 
Respecting the Peace-Athabasca-Slave River Basin Study, Phase II - Technical Studies" which was signed 
September 27, 1991. The purpose of the Study is to understand and characterize the cumulative effects of 
development on the water and aquatic environment of the Study Area by coordinating with existing programs 
and undertaking appropriate new technical studies.

This publication reports the method and findings of particular work conducted as part of the Northern River 
Basins Study. As such, the work was governed by a specific terms of reference and is expected to contribute 
information about the Study Area within the context of the overall study as described by the Study Final 
Report. This report has been reviewed by the Study Science Advisory Committee in regards to scientific 
content and has been approved by the Study Board of Directors for public release.

It is explicit in the objectives of the Study to report the results of technical work regularly to the public. This 
objective is served by distributing project reports to an extensive network of libraries, agencies, organizations 
and interested individuals and by granting universal permission to reproduce the material.
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A SYNTHESIS OF INFORMATION ON EFFLUENT CHARACTERISTICS OF 
MUNICIPAL AND NON-PULP MILL INDUSTRIAL SOURCES 
IN THE PEACE, ATHABASCA AND SLAVE RIVER BASINS

STUDY PERSPECTIVE

The primary objective of this project was to identify 
the location, treatment technology, and waste 
disposal methods of all licenced municipal and non­
pulp mill effluent dischargers in the Peace,
Athabasca and Slave River basins. This included a 
compilation and synthesis of existing information 
from government and industry sources on the nature 
of liquid effluents from these discharges (i.e., 
nutrients, pathogens, contaminants, etc.), and a 
user's guide and electronic source file in dBASE IV 
for this database. Where sufficient data exist, the 
scope of the discussion incorporated the following:
(1) chemistry, microbiology and ecotoxicology; (2) 
physical nature (timing, duration, quantities, 
loading); (3) Quality Assurance/Quality Control 
(QA/QC); (4) licencing requirements and discussion 
of compliance with requirements; (5) information 
gaps and how gaps could be resolved; and (6) an assessment of the relative importance of various effluents 
with respect to nutrient, contaminant, and microbial loading.

Information for this project was obtained from annual reports and operating licences and includes 16 
continuously discharging municipal sewage treatment plants, and 126 periodically discharging sewage 
treatment plants (only 77 have discharge data). Non-pulp mill industrial effluents include 62 licenced 
discharges such as oil sands plants, coal mines, cement plants, saw mill and wood processing operations. 
When properly designed and operated, secondary treatment of sewage from continuous discharge facilities 
effectively reduced the biochemical oxygen demand (BOD5) and total suspended solids (TSS) in raw sewage, 
but nutrient removal was not as effective. Three of the larger municipalities that discharge sewage 
continuously, often released effluent with a BOD5 exceeding the provincial guideline of 25 mg/L. The lack of 
accurate flow data from some municipal sewage effluents was identified as an important data gap, making 
it difficult to determine the load of other reported parameters such as total nitrogen and phosphorus. A review 
of QA/QC criteria in reporting data and handling sewage effluent samples found a lack or inconsistency in 
quality control measures used in some cases. Most industries in the study area do not discharge effluent into 
rivers. Suncor Inc. is the only industry within the study area required to submit extensive monitoring data. 
Suncor has loading limits for six parameters and toxicity testing requirements, none of which were exceeded 
over the period examined (1988-1993).

This report is one of a series of documents addressing the ecotoxicity of liquid effluents, and is not intended 
to cover all aspects of effluents discharged into the study area, or their impacts on aquatic ecosystems. The 
background information contained in this document will be valuable in the development of a comprehensive 
ecotoxicity strategy and cumulative effects assessment of these northern rivers.

Related Study Questions

2) What is the current state of water 
quality in the Peace, Athabasca and 
Slave River basins, including the Peace- 
Athabasca Delta?

5) Are the substances added to the rivers 
by natural and man-made discharges 
likely to cause deterioration of the water 
quality?





REPORT SUMMARY
The objective o f this report is to compile and synthesize existing information from 
government and industry sources on the nature o f liquid effluents from municipalities and 
non-pulp mill industries in the Northern River Basins Study (NRBS) area. The study area 
includes the Peace, Athabasca, and Slave river basins in Alberta and the Northwest 
Territories.
There are two types o f  sanitary wastewater (sewage) discharges in the NRBS area: 
intermittent discharges and continuous discharges. Intermittent discharges result from waste 
stabilization ponds (lagoon-type processes) where the wastewater from the treatment cells 
(either anaerobic, facultative, or aerobic) are retained in a storage cell until allowed to 
discharge in the spring, fall or both. Intermittent dischargers consist o f hamlets, towns, 
villages, campsites, schools, residential areas, and industries (sanitary wastes). Continuous 
discharges usually result from aerated stabilization basins, and mechanical treatment plants 
utilizing extended-aeration activated sludge, oxidation ditches or rotating biological 
contactors. The effluent may be disinfected prior to discharge. There were a total o f 16 
continuous dischargers in the NRBS area. When properly designed and operated, secondary 
treatment effectively reduces the concentrations o f BOD5 and TSS in the raw sewage, but 
nutrient removal is not as effective. Metals are generally removed in the sludge.
Sewage treatment plants are licensed by Alberta Environmental Protection (AEP). A 
maximum concentration o f five-day biochemical oxygen demand (BOD5) o f 25 mg/L and, 
sometimes, a maximum total suspended solids (TSS) concentration o f  25 mg/L are generally 
set for continuous dischargers according to the treatment method. A range o f residual 
chlorine (>0.5 mg/L and <3.5 mg/L) is required occasionally.
AEP has specific requirements such as the certification o f the operators, the frequency and 
type o f effluent sampling and the methods o f chemical analysis. Effluent from aerated 
stabilization basins is sampled weekly and analyzed for BOD5 and TSS. Effluent from 
mechanical treatment plants must be sampled daily by 24-h composite samplers and analyzed 
daily for BODs and TSS. Flowrate must also be recorded. Some plants also monitor 
chemical oxygen demand (COD), volatile suspended solids (VSS), pH, temperature and 
dissolved oxygen. Only three continuous dischargers measure nutrients and one monitors 
coliform bacteria. In the past, data were submitted to AEP monthly resulting in a 
considerable volume o f  data. The reporting requirements were changed in 1994. Daily 
monitoring must continue, but the data are now kept at each plant and only exceedances or 
violations are reported to AEP.
Statistical summaries o f  flowrate, and the BOD5 and TSS concentrations in periodic and 
continuous discharges in the NRBS are provided herein. Loading could be estimated for 
twelve o f  the sixteen continuous discharges over approximately three years. The flowrate 
information for the majority o f lagoons which discharge once or twice a year is not adequate 
for research purposes. Grab samples o f effluent collected when the effluent is released are 
analyzed for BOD5 and TSS, but a substantial amount o f  data is missing. The relative impact 
o f municipal effluent was compared to the impact o f industrial effluent. In general, loading 
from the larger municipalities (e g. Grande Prairie and Ft. McMurray) is comparable to 
loading from some industries (e.g. CTMP mills).
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Three o f  the larger municipalities that discharge continuously from waste stabilization 
lagoons routinely discharge effluent with a BOD5 exceeding 25 mg/L. Peace River and Ft. 
Smith discharge sewage with a BODs that is greater than 100 mg/L; however, the volume of 
effluent discharged is small in comparison to river discharge at these locations. Ft. 
Chipewyan and three o f  the periodic dischargers (Eaglesham, Peace River airport and 
Valleyview) routinely discharge sewage exceeding a BOD5 o f 25 mg/L. Exceedances also 
occur frequently at Jasper and Slave Lake.
The current purpose o f  the data collection and reporting is to ensure that the wastewater 
treatment facility is operating correctly and meeting its discharge limits. Quality control and 
quality assurance are critical components in determining whether the data are also suitable for 
scientific study and research. This review identified delays in the transportation o f samples 
and the lack o f  formal quality control procedures for data entry. Little evidence o f quality 
control being required in licences or reported routinely at in-house laboratories was found. 
Alberta Environmental Protection (AEP) conducts a quality assurance program; composite 
samples collected by municipalities with continuous discharges are split and half o f  the sample 
is picked up by AEP staff and analyzed approximately one to three times per year. The 
results are compared to data from the municipality. It is recommended that a QA/QC 
program that extends from sample collection to data entry be introduced if effluent data are 
to be used for scientific purposes. In its present state, the database is not adequate for 
research and should be used with caution; however, monitoring may be adequate for 
regulatory purposes.
Monitoring is primarily technology-oriented. The effluent is not monitored for 
environmentally-oriented effects such as toxicity. Unlike industries, municipalities in the 
NRBS area do not have to assess the in-stream effects o f  their effluent, primarily because 
municipal discharges are considered small in comparison to the discharges o f the major rivers 
in the NRBS area. Nevertheless, total loadings from all point sources in the river, including 
municipal sewage treatment plants, are needed to assess cumulative effects in northern rivers.
The non-pulp mill industries in the northern river basin are mainly related to the regional 
natural resources including forests, coal, tar sands, oil, gas and gravel. Most industries do 
not discharge effluent to the northern rivers. The only non-pulp mill industry in the NRBS 
that is required to submit extensive monitoring data is Suncor Inc., which discharges about
35,000 nr/d o f industrial effluent. The operating licence for Suncor Inc. is more extensive 
and precise than municipal effluent licences. There are loading limits for six parameters and 
toxicity testing requirements. The operating licence stipulates quality control steps. 
Statistical summaries o f  data from January 3, 1988 to January 1, 1993 are provided. Suncor 
Inc.’s effluent did not exceed the licensed limits during this period. The results o f  the 96-h 
LCso test showed that the effluent has been consistently non-toxic to rainbow trout.
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1.0 INTRODUCTION
1.1 OBJECTIVE AND SCOPE
1.1.1 Objective
According to the Terms o f Reference o f the contract awarded to SENTAR Consultants Ltd. by the 
Northern River Basins Study (NRBS), the objective o f this project is "to compile and synthesize existing 
information from government and industry sources on the nature o f liquid effluents" ... "from 
municipalities and non-pulp mill industries that are being discharged into the Peace, Athabasca and Slave 
rivers and their major tributaries". (Appendix A: II-1-2)

1.1.2 Scope
The information required to meet the objective was compiled in a geo-referenced electronic database 
(dBase IV format) and supporting user guide submitted to the NRBS as a separate report. A hard copy o f 
this database is appended (Appendix B) as required by the terms o f reference (Appendix A:H-3-c). Data 
on the nature o f the liquid effluents are also appended to this report (Appendices C, D and E).
This synthesis report describes the nature o f liquid effluents from non-pulp mill and municipal sources and 
the impacts, or potential impacts, o f these effluents on the aquatic ecosystems o f the northern rivers. The 
synthesis report includes the following as described in the terms o f reference (Appendix A:H-3-b):
■  "information on the location o f non-pulp mill industry and municipal effluent sources in the Study 

Area relative to pulp mill effluent sources" (including maps at appropriate3 scale!:
■  "a discussion o f the chemistry, ecotoxicology and microbiology o f discharges, including a 

statistical summary o f the parameters discussed";
■  "a discussion o f the physical nature o f liquid effluent discharges (i.e. timing, duration, quantities, 

loading and concentration o f discharges), including a statistical summary o f the parameters 
discussed";

■  "a discussion o f the impacts or potential impacts o f non-pulp mill industry and municipal liquid 
effluent discharges on the aquatic environment";

■  "a discussion o f the Quality Assurance/Quality Control measures imposed on data from various 
sources";

■  "to the extent possible, a discussion o f licencing requirements for non-pulp mill industrial and 
municipal discharges and compliance with these requirements (regulations)";

■  "identification o f information gaps and recommendations as to how information gaps can be 
resolved; and"

The scale was subsequently changed from 1:250,000 to "appropriate" by mutual agreement.
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"an assessment o f the relative importance o f various non-pulp mill industry and municipal liquid 
effluents with respect to contaminant, pathogen (microbe) and nutrient loading in the Study Area".

1 .13  Context
■  Characterization o f effluents from municipal and non-pulp mill sources is one project out o f a total 

o f three. The three projects include: (i) characterization o f municipal and non-pulp mill industrial 
sources, (ii) contaminants in aquatic ecosystems, and (iii) ecotoxicity o f pulp mill effluents. 
Synthesis reports will be produced for all three projects; bibliographies have been compiled and 
annotated for the latter two (ii and iii). Therefore, this synthesis report is one o f a series o f 
documents. As such, it is not intended to cover all aspects o f effluents discharged in the NRBS 
area or their impacts on the aquatic ecosystems. An overall theme o f the three reports is the 
ecotoxicity o f liquids released into the aquatic environment, but this theme is less apparent in the 
present report because the toxicity o f municipal effluents has received less emphasis historically 
than other effluent characteristics such as biochemical oxygen demand (BOD) and total suspended 
solids (TSS).

■  An earlier report entitled R eview  o f  L itera tu re on  C h aracteristics o f  E fflu en t fro m  P u lp  a n d  
P a p e r  M ills  in  N orthern  R iver B asin s o f  A lberta , B .C . a n d  N orthw est T errito ries by McCubbin 
and Folke (1992) is, in a sense, a parallel document to this one. The McCubbin report 
characterizes pulp manufacturing processes, effluent treatment methods and the nature o f the 
effluent.
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1.2 M UNICIPAL AND INDUSTRIAL DEVELOPMENT IN THE NORTHERN RIVER  
BASINS

1.2.1 Study Area
The study area includes the Peace River, the Athabasca River and the Slave River within Alberta and the 
Northwest Territories (Figure 1). The study includes major tributaries to the three rivers; for example, the 
evaluation o f the Peace River will include the Wapiti River and the Smoky River. Also, the Lesser Slave 
River is a major tributary o f the Athabasca River.

1.2.2 Overview
The Athabasca Basin is sparsely populated. The major city is Ft. McMurray (population = 34,7061) and 
the larger towns near the mainstem o f the river include Jasper, Hinton, and Whitecourt. Slave Lake, 
Edson, Lac La Biche and Barrhead are also located in the basin, but not on the mainstem. Only a few 
municipalities continuously discharge effluent directly to the Athabasca River (described in Section 2.3). 
Smaller municipalities are usually serviced by lagoon systems which may be discharged once or twice a 
year, normally in autumn and/or spring. Although there are many sawmills located throughout the basin, 
most do not discharge effluent to the river. Conventional oil and gas development in the basin is extensive. 
Coal mining occurs on the western side o f the Athabasca River Basin. The largest industrial activity is the 

surface mining and extraction o f tar sands. The Suncor and Syncrude mining and extraction facilities are 
located downstream from Fort McMurray, but only the Suncor facility discharges treated process effluent 
to the Athabasca River.

The water quality o f the Peace River is not markedly affected by point-source effluent discharges, due in 
part to its large size relative to discharge from effluent and tributaries. The entire Peace River Basin is 
sparsely populated and largely undeveloped. The largest municipality on the Peace River in Alberta is 
Grande Prairie (population = 28,2712). The Grande Prairie sewage treatment plant discharges to the 
Wapiti River. Grande Cache and Peace River are also located in this drainage basin. Only a few 
municipalities discharge effluent continuously; most have sewage lagoons which discharge once or twice a 
year. The Pouce Coupe River (Shaw et al. 1990) receives treated municipal sewage from the Town o f 
Dawson Creek, British Columbia.

The Slave River Basin is sparsely populated. Ft. Smith (population = 2,4803), located near the 
Alberta:Northwest Territories border is the only municipality that discharges treated sewage to the Slave 
River on a continuous basis. There are no major industries on the Slave River.

1
2 
3

population according to 1991 Census, 
population according to 1991 Census.
IBID
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2.0 SANITARY WASTEWATER TREATMENT
2.1 INTRODUCTION
There are two types o f  sanitary wastewater (sewage) discharges in the NRBS area: intermittent 
discharges, and continuous discharges. Intermittent discharges result from waste stabilization ponds 
(lagoon-type processes) where the wastewater from the treatment cells (either anaerobic, facultative, 
or aerobic) are retained in a storage cell until allowed to discharge in the spring, fall or both. 
Intermittent dischargers consist o f hamlets, towns, villages, campsites, schools, residential areas, and 
industries (sanitary wastes). Continuous discharges usually result from mechanical treatment plants 
utilizing aerated stabilization basins, extended-aeration activated sludge, oxidation ditches or rotating 
biological contactors. The effluent may be disinfected prior to discharge. There were a total o f  16 
continuous dischargers in the NRBS area. Continuous dischargers include the larger towns and 
villages, as well as the Peace River Correctional Centre.
Sewage treatment plants are licenced by Alberta Environmental Protection (AEP). The maximum 
concentrations o f  biochemical oxygen demand (BOD) and, sometimes, total suspended solids (TSS) 
and residual chlorine are generally set according to the treatment method. AEP has specific 
requirements for waste stabilization ponds, aerated stabilization basins and mechanical wastewater 
treatment systems.

2.2 DESCRIPTION OF SANITARY WASTEWATER TREATMENT METHODS
2.2.1 Waste Stabilization Pond
Wastewater treatment (stabilization) lagoons are earthen basins (ponds), open to the sun and air. 
They depend on natural biological, chemical, and physical processes to stabilize the wastewater. 
These processes, which may take place simultaneously, include sedimentation, digestion, oxidation, 
synthesis, photosynthesis, endogenous respiration, gas exchange, aeration, and evaporation (Metcalf 
and Eddy 1995).
There are several basic types o f lagoons including anaerobic, facultative, aerobic, and storage 
lagoons. Most wastewater treatment plants in the northern river basins utilizing lagoons have 
anaerobic, facultative, and storage cells.
Anaerobic Lagoon
Anaerobic lagoons are so heavily loaded with organics that they do not have an aerobic (oxygen 
containing) zone. Only partial stabilization o f the wastewater takes place. Anaerobic lagoons must 
be followed by facultative lagoons, aerobic lagoons or other treatment to complete stabilization o f  
the organic material and provide additional solids removal.
Anaerobic lagoons are typically used as the first step for treatment o f strong organic wastes, or to 
reduce the organic loading and cleaning frequency o f subsequent units. The hydraulic retention time 
recommended by AEP for these lagoons is in the range o f four to eight days (AEP 1988).
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Facultative Lagoon
Facultative lagoons are medium depth lagoons with an aerobic zone overlying an anaerobic zone 
(with some sludge deposits) and a zone between the two where facultative bacteria mainly function. 
Solids in the anaerobic zone undergo fermentation and hydrolysis. The soluble organics and gases 
rise and are oxidized in the aerobic zone. Facultative lagoons are sometimes called oxidation 
lagoons or aerobic-anaerobic lagoons. They are used to treat sanitary wastewater, industrial 
wastewater, or a combination o f  both. Facultative lagoons are often preceded by anaerobic lagoons. 
The hydraulic retention time recommended by Alberta Environment for the facultative cell is a 
minimum o f 60 days (AEP 1988).
Aerobic Lagoon
Aerobic lagoons are shallow lagoons that contain dissolved oxygen throughout their liquid volume at 
all times. There are no anaerobic or facultative zones. Aerobic bacterial oxidation and algal 
photosynthesis are the main biological processes. Aerobic lagoons are best suited to treating soluble 
wastes or wastewater relatively free o f  suspended solids. They are often used to provide additional 
treatment o f  effluents from primary wastewater treatment plants, anaerobic lagoons, and other partial 
treatment processes.
Storage Lagoon
Storage lagoons are lightly loaded, aerobic or facultative lagoons that improve the quality o f the 
effluent from the preceding treatment units by additional oxidation and stabilization. Natural surface 
diffusion from the air provides the necessary oxygen. Typically, a minimum o f twelve months 
storage is required in the storage lagoon before discharge (AEP 1988).

2.2.2 Aerated Stabilization Basin
Lagoons using mechanical devices as the principle sources o f dissolved oxygen are called aerated 
stabilization basins (ASB). Although they use some mechanical equipment, they have significant 
advantages over completely mechanical plants in terms o f capital, operating, and maintenance costs, 
ease o f  operation, and reliability. Completely-mixed aerated lagoons keep all o f the solids in 
suspension and oxygen is provided by air diffusers or mechanical aerators. In partially-mixed aerated 
lagoons, only the upper zone is aerated by the diffusers or mechanical aerators. The lower 
facultative and/or anaerobic zones are relatively undisturbed. Partially mixed aerated lagoons are 
particularly suited to northern climates because they permit the continuation o f aerobic oxidation 
under ice cover to reduce spring odour problems.
Completely-mixed aerated lagoons (commonly referred to as completely-mixed aerated facultative 
lagoons) usually have three cells. The first cell is the completely-mixed aerobic lagoon; the second is 
the partially-mixed facultative lagoon; and the third is the storage lagoon. The completely mixed 
portion usually has a hydraulic retention time o f  approximately two days and has enough aeration to 
maintain all particles in suspension. The facultative cell usually has a hydraulic retention time o f  
approximately 28 days and has enough aeration to maintain the dissolved oxygen at levels between 
2 mg/L and 3 mg/L. Only enough mixing is provided to partially suspend the particulate matter. The 
polishing pond is aerobic or facultative without mechanical aeration. Additional oxidation and 
stabilization are provided in the polishing pond, with a hydraulic retention time o f  at least five days 
(AEP 1988).
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Partially-mixed aerated lagoons (commonly referred to as facultative aerated lagoons) are designed 
to reduce the influent BOD loading while maintaining the dissolved oxygen levels between 2 mg/L 
and 3 mg/L. The solids are only partially suspended; the balance o f the solids are allowed to settle 
and undergo anaerobic decomposition. Facultative aerated lagoons typically consist o f two aerated 
cells. The first cell has a hydraulic retention time o f  at least 30 days and the second polishing cell has 
a hydraulic retention time o f  five days (AEP 1988).

2.2.3 Activated Sludge
The secondary treatment process most commonly used in mechanical sewage treatment plants is 
activated sludge. In this system, the wastewater is aerated by mechanical or diffused-air aerators. 
Natural aerobic microorganisms in the aeration tank metabolize dissolved and colloidal organic 
material in the feed and convert it to cell mass. The cells coagulate naturally to form relatively large 
particles which are separated from the liquid fraction o f the wastewater in a secondary clarifier.
To increase the reaction rate, the bacterial mass that is settled in the secondary clarifier is returned to 
the aeration tank. This increases the concentration o f active microorganisms within the activated 
sludge in the aeration tank. Because the mass o f  solids in the activated sludge tank constantly 
increases due to the returned solids, part o f the settled bacterial mass is wasted from the system, on 
either a continuous or an intermittent basis. This wasted bacterial mass (or sludge) usually requires 
further treatment and disposal.
There are several variations o f the activated sludge process with the main differences being the 
aeration time and the organic loading rate. The organic loading rate, commonly known as the food- 
to-microorganism (F/M) ratio is defined as the mass o f BOD5 in the wastewater feed (in kg/d) per 
unit mass (in kg) o f  microorganisms present in the aeration tank (Metcalf and Eddy 1995).
The activated sludge processes used in the northern river basins are exclusively extended aeration 
processes. They utilize a long aeration time (18 h to 36 h) compared to the conventional activated 
sludge processes. Operation is somewhat simpler, however, because they typically do not include 
primary clarifiers and the relatively long detention time makes operator attention less critical. Part o f  
the sludge in the aeration tank undergoes auto-oxidation, so the quantity o f sludge which has to be 
subsequently treated and disposed is relatively low (Metcalf and Eddy 1995).

2.2.4 Oxidation Ditch
The oxidation ditch is essentially an extended-aeration activated sludge process. It is used in many 
smaller towns in Europe, but is not commonly used for sanitary wastewater treatment in North 
America. It consists o f  a ring-shaped (or horse track shaped) channel o f about 2.0 m deep. A 
mechanical aeration rotor, consisting o f a rotating metal brush or plates, is placed across the ditch. 
The rotation o f  the metal brush (or plates) causes the wastewater to slowly flow in the direction o f  
the brush rotation and also provides the aeration necessary for the biological stabilization o f the 
wastewater. After approximately 24 h, wastewater flows from the ditch into secondary clarifiers 
which remove the activated sludge floe from the wastewater (Metcalf and Eddy 1995).
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2.2.5 Rotating Biological Contactor
The rotating biological contactor (RBC) process, like the activated sludge process, depends on 
aerobic biological processes to convert dissolved and colloidal pollutants to a settleable form. 
However, instead o f the microorganisms being suspended in the liquid, they are allowed to grow on 
the surface o f the solid medium. The medium consists o f  sheets o f high density polyethylene formed 
into disks with a large surface area. The disks are assembled to form a cylindrical drum, which is 
partially submerged in a trough o f  the wastewater and rotated slowly. The biological growth on the 
surface o f  the disks alternatively contacts the wastewater and the air, and dissolved and colloidal 
matter are converted to biomass. Eventually, the film o f microorganisms becomes thick enough to 
slough off into the effluent, and a steady state is achieved. The suspended matter which sloughs off 
the disks is separated from the final effluent in a secondary clarifier. There is no sludge recycle 
(Metcalf and Eddy 1995).
The RBC process is reliable, and capable o f producing a consistently good quality effluent under a 
wide variety o f  conditions. Effluent quality is determined primarily by the type and number o f  units 
selected during the design stage, but can be adjusted within certain limits by changing the pattern of 
the flow within the units in the process chain. Power requirements are lower than those o f the 
activated sludge system.

2.2.6 Effluent Chlorination
Effluent disinfection is becoming increasingly common in Alberta. Although a number o f  
disinfectants are effective (chlorine, ozone, etc.), wastewater treatment facilities in the northern river 
basins utilize chlorine gas as the only disinfectant. Liquid chlorine is stored at the wastewater 
treatment plant in either small bottles or, more likely, large tonne containers. The chlorine is 
converted into a gas by evaporators and fed directly into the wastewater. Gaseous chlorine 
undergoes hydrolysis when it contacts the wastewater. It is readily converted into hypochlorous acid 
which is the main disinfectant (Snoeyink and Jenkins 1980). Disinfection usually takes place in a 
contact chamber with approximately 20 minutes to 30 minutes contact time. The addition o f chlorine 
usually occurs after the secondary treatment and before the effluent is discharged into the receiving 
waterbody.
When chlorine is used, AEP stipulates disinfection requirements in the licence to operate; 
specifically, requirements for minimum and maximum chlorine residuals in the treated effluent (AEP 
1988). The minimum concentration is necessary to achieve a level (unspecified) o f disinfection, 
while the maximum concentration is necessary to minimize the toxic effects on the receiving 
waterbody.

2.3 RELEASES OF TREATED SANITARY WASTEWATER
2.3.1 Periodic Discharges
AEP supplied information on licenced sanitary discharges into the northern river basins. A summary 
o f the periodic sanitary wastewater treatment facilities for which effluent data (BOD, TSS) are 
available is shown in Table 1. Wastewater treatment facilities without effluent data are summarized 
in Table 2. The numbers on these tables correspond to the numbers on Figure 2 showing the
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location o f  the periodic discharges3 . The information was collected from annual reports and 
operating licences. Periodic discharges come from waste stabilization ponds (lagoons) described 
previously in Section 2.2.1. More lagoons discharge once a year than twice a year (58 versus 29). 
O f the 58 lagoons that discharge once a year, more (50) discharge in the fall. The season o f  
discharge is not known for some o f the discharges in Tables 1 and 2. The mean annual discharges (in 
m3) have been calculated from the data available, but the estimates should be used with caution (see 
also Section 3.2).

for which locations are available.
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TABLE 1:
Periodic Sanitary Wastewater Discharges with Effluent Data in the NRBS Area

No. River Basin Discharge Source Discharge
Period

Mean Annual 
Discharge 

(m3)
Comments**’

1 Athabasca Blue Ridge Spring/Fall 39,000 c2 Athabasca Boyle Fall 80,0003 Athabasca Colinton Spring/Fall 18,0004 Athabasca Entwistle Spring/Fall n5 Athabasca Evansburg Fall 85,0006 Athabasca Ft. Assiniboine Spring 16,000 c7 Athabasca Ft. McKay Spring/Fall 47,000 c8 Athabasca Grassland Spring/Fall 13,0009 Athabasca Gregoire Lake Provincial Park evaporation pond - no discharge10 Athabasca Janvier School Spring n11 Athabasca Mayerthorpe Spring/Fall n12 Athabasca Pibroch Spring 9,100 c13 Athabasca Pine Shadow Estates MHP Fall n14 Athabasca Robb Spring n15 Athabasca Sangudo Spring/Fall i16 Athabasca Swan Hills Spring/Fall 440,000 c17 Athabasca Wandering River Fall 1,300 c18 Athabasca Westlock Spring/Fall i19 Athabasca Westwind Mobile Home Park Fall n20 Athabasca Wildwood Fall n21 Lesser Slave Enilda Fall 15,000 c22 Lesser Slave Faust Spring/Fall 74,000 c23 Lesser Slave Grouard Fall 63,000 c24 Lesser Slave High Prairie Spring/Fall i25 Lesser Slave Joussard Fall 26,000 c26 Peace Atikameg School Fall n27 Peace Bear Canyon Spring n28 Peace Beaverlodge Spring/Fall n29 Peace Berwyn Spring/Fall 96,000 c30 Peace Bezanson Spring 4,400 c31 Peace Bishop Routhier School Fall 1,000 c32 Peace Bluesky Fall n33 Peace Cleardale Spring/Fall 910 c34 Peace Deadwood School00 n
35 Peace Debolt Fall 11,000 c36 Peace Dixonville Fall 15,000 c37 Peace Donnelly Fall n38 Peace Eaglesham Spring/Fall 17,000 c39 Peace Evergreen Park (Grande Prairie) Fall n40 Peace Fairview Spring/Fall 490,000 c41 Peace Falher Fall 170,000 c42 Peace Footner Lake Forestry Site Fall 14,000
43 Peace Ft. Vermillion Spring/Fall i44 Peace Fox Creek Spring/Fall 410,000

(continued)
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TABLE 1: (Concluded)
45 Peace Gift Lake Fall 10,000
46 Peace Girouxville Spring/Fall i
47 Peace Grande Cache Forest Industries Spring n
48 Peace Grande Prairie Airport Fall n
49 Peace Grandview Hutterite Colony Fall n
50 Peace Grimshaw Fall 190,000
51 Peace Guy Fall n
52 Peace High Level Spring/Fall 590,000 c
53 Peace Hines Creek Spring/Fall 180,000 c
54 Peace Hythe Spring/Fall n
55 Peace Jean Cote Fall n
56 Peace La Glace Fall 11,000 c
57 Peace Loon Lake School Spring/Fall 5,000 c
58 Peace McLennan Fall 200,000
59 Peace Nose Creek School00 n
60 Peace Peace River Airport Spring/Fall n
61 Peace Peerless Lake School Fall 1,700 c
62 Peace Queen Elizabeth Provincial Park00 520
63 Peace Ridge Valley Fall 7,600 c
64 Peace Rycroft Fall n
65 Peace Sexsmith Spring/Fall 164,000 c
66 Peace Shell - Peace River Complex Spring 3,000
67 Peace Spirit River Spring/Fall i
68 Peace St. Isadora Fall n
69 Peace Triple L Mobile Home Park Spring/Fall n
70 Peace Trout Lake School Fall n
71 Peace Valleyview Spring/Fall 310,000 c
72 Peace Wanham Fall n
73 Peace Wembley Fall i
74 Peace Whitelaw Fall n
75 Peace Woking Fall 9,000
76 Peace Worsley Spring/Fall n
77 Peace Young's Point Provincial Park Fall n

a. n = flow data were not available
i = flowrate data were inconsistent or questionable
c = flowrate data were present in gallons, and the flowrate shown in Table 1 was obtained through a

conversion from Imperial gallons (assumed) to cubic metres per discharge. In many cases, it was not 
apparent whether the reported flowrate was U.S. or Imperial gallons.

b. Since the information was insufficient to locate the discharges, they are not shown on Figure 2.
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TABLE 2:
Periodic Sanitary Wastewater Discharges without Effluent Data in the NRBS Area

No. River Basin Discharge Source Discharge Period78 Athabasca Niton Junction Fall79 Athabasca Rochester
80 Peace Woodland Creek Band No. 474 Fall81 Peace Watino
82 Peace Tangent
83 Athabasca Smith
84 Athabasca Rochfort Bridge Fall85 Athabasca Plamondon
86 Peace Peoria
87 Athabasca Peers Fall88 Peace Paddle Prairie Metis Fall89 Peace Northstar Fall90 Athabasca Neerlandia91 Peace Nampa
92 Peace Moonshine Lake Provincial Park93 Peace Meewap Work Camp
94 Athabasca Meadovwiew School Fall95 Peace Marie-Reine
96 Athabasca Manola
97 Peace Little Smoky Fall98 Peace Little Buffalo
99 Peace La Crete Fall100 Athabasca Kinuso
101 Athabasca Home Oil Leismer Gas Plant Fall102 Athabasca Grouard Fall103 Athabasca Flatbush104 Athabasca Fawcett105
106

Athabasca East Prairie Metis STLMT Fall
107 Athabasca Cynthia108 Peace Clairmont
109 Athabasca Cherhill Fall110 Athabasca Caslan School
111 Peace Carson-Pegasus Provincial Park112 Athabasca Calling Lake
113 Peace Cadotte Lake School Division 61114 Athabasca Anzac115 Peace Redearth Creek Fall116 Athabasca Wagner117 Peace Thunder Lake Recreation Subdivision118 Peace Sturgeon Heights Community119 Peace Sandy Lake
120 Peace Redearth Creek - AB Forest Services121 Peace Grovedale122 Peace Dr. Mary Jackson (Keg R) School123 Peace Brownvale124 Athabasca Greencourt
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2.3.2 Continuous Discharges
The sanitary wastewater treatment plants that discharge continuously in the NRBS area consist of: 
one oxidation ditch, nine aerated stabilization lagoons, two extended-aeration activated sludge 
plants, one rotating biological contactor plant, and three waste stabilization lagoon systems 
(summarized in Table 3). The locations o f  these facilities are shown in Figure 3. There were a total 
o f sixteen licenced discharges: ten in the Athabasca River Basin, five in the Peace River Basin, and 
one in the Slave River Basin. Information was collected from monthly reports, annual reports, and 
operating licences supplied by AEP.
TABLE 3:Continuous Sanitary Wastewater Discharges in the NRBS Area

No. River
Basin

Discharge Source Treatment Type Flowrate
(m3/d)

Comments00
1 A th ab asca Barrhead A erated Stab ilization  B a sin n
2 A th ab asca E dson A erated Stab ilization  B a sin 3 ,9 0 0 m , c
3 A th ab asca Ft. C h ip ew y an F acultative L agoons n
4 A th ab asca Ft. M cM urray A erated Stab ilization  B a sin 13 ,0 0 0 m
5 A th ab asca Jasper A erated Stab ilization  B a sin 3 ,9 0 0
6 A th ab asca L ac L a B ich e A erated Stab ilization  B a sin 1 ,400 q
7 A th ab asca S lave L ake A erated S tab ilization  B a sin 2 ,7 0 0 m
8 A th ab asca T ow n o f  A th ab asca A erated  S tab ilization  B a sin 9 5 0
9 A th ab asca W abasca A erated Stab ilization  B a sin , 

D isin fection
n

10 A th ab asca W hitecourt E xtended -A eration  A ctiv a ted  S lu d ge 3 ,4 0 0
11 P eace G rande C a ch e E xtended -A eration  A ctiv a ted  S lu d ge 2 ,0 0 0
12 P eace G rande P ra ir ie^ R otating B io lo g ic a l C ontactor 11 ,0 0 0
13 P eace M an n in g A erated Stab ilization  B a sin 4 9 0 m , c
14 P eace P eace R iver  

Correctional Centre
O xid ation  D itch , D is in fec tio n 2 9 0

15 P eace T ow n  o f  P ea ce  R iver A naerobic L agoons n
16 S lave Ft. Sm ith F acultative L agoon s 5 7 0

a. n = flow data were not available
q = flowrate data were inconsistent or questionable
c = flowrate data were present but obtained through a conversion from Imperial gallons (assumed) to m3/d. In

many cases, it was not apparent whether the reported flowrate was in U.S. or Imperial gallons. Equipment 
made in the U.S. may read in U.S. gallons and it is not known if flowrates have been converted to Imperial 
gallons.

m = missing flowrate data
b. Grande Prairie sewage treatment plant effluent is discharged for two weeks followed by no discharge for the next 

two weeks.
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Communities that discharge sanitary wastewater to the Athabasca River Basin include Barrhead, 
Edson, Ft. Chipewyan, Ft. McMurray, Jasper, Lac La Biche, Slave Lake, Town o f Athabasca, 
Wabasca, and Whitecourt. The names o f  the receiving streams are available in Appendix B. The 
largest volume o f  treated sewage entering the Athabasca River is discharged by Ft. McMurray. The 
total daily flow from all continuous dischargers is not known since the flowrate data from Barrhead, 
Ft. Chipewyan and Wabasca are unavailable. Flow data for Lac La Biche was usually provided as 
cubic metres per day; however, the volume appears to be the wrong order o f magnitude. It is likely 
that the volume is actually gallons per day; occasionally, it is reported as gallons per day. The 
assumption has been made that metres per day is incorrect and the flowrate shown in Table 3 is 
based on this assumption. Sewage from Hinton is combined with the Weldwood pulp mill wastes for 
treatment and discharged as one effluent.
Communities that discharge sanitary wastewater to the Peace River Basin include Grande Cache, 
Grand Prairie, Manning, Peace River Correctional Centre, and the Town o f Peace River. The 
Grande Prairie sewage treatment plant effluent is discharged for two weeks followed by no discharge 
for the next two weeks. Similar to above, the total daily flow from all dischargers is not completely 
known since the Town o f  Peace River only reports approximate annual flowrate data. The Town of  
Peace River reported an estimated annual volume o f  213 m3/d flowrate. This flowrate does not 
appear to be consistent with the size o f the town since the Town o f Peace River had a population o f  
6717 in the 1991 Census giving an estimated flowrate o f 2350 m3/d based on 350 L per person per 
day unit contribution (Metcalf and Eddy 1985).
Ft. Smith is the only continuous discharger on the Slave River. Flowrate data are available as 
monthly totals.
Since population centres are often closely tied to the industries that support them, discharges of 
sanitary wastewater often occur in close proximity to industrial wastewater discharges. For example, 
Ft. McMurray is associated with the oil sands development (Figure 4). Slave Lake, Whitecourt, 
Athabasca, Peace River and Grande Prairie are all located near pulp mills (towns and industries 
shown in Figures 4 and 5). This proximity o f municipal and industrial discharges increases the 
potential for cumulative impacts.

2.4 REGULATORY REQUIREMENTS
The discharge o f  treated sewage to rivers in the NRBS area is controlled by AEP through final 
effluent licences. The effluent requirements for municipal sewage treatment plants in Alberta are 
based on a combination o f  technology-based limits and water quality-based limits. Technology-based 
limits for BODs and, in some cases BOD5 plus TSS, tend to govern in the NRBS area. They are 
based on providing a secondary level o f  treatment. In the future, all larger municipalities (design 
wastewater flows greater than 20,000 m3/d) will have to reduce effluent phosphorus concentrations 
below 1.0 mg/L and will have to have effluent disinfection. However, no municipalities in the NRBS 
area fall into this category. None o f  the permits issued to municipal dischargers in the NRBS area 
have monitoring requirements, or limits, for nutrients (including ammonia) or heavy metals. 
Ammonia is only limited if there is a need to do so. Nutrients and heavy metals in the effluent are 
monitored periodically at some o f  the municipalities by Alberta Environment.
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2.4.1 Waste Stabilization Lagoons
AEP has specific requirements pertaining to effluent quality and operation o f  the waste stabilization 
lagoons. The guideline for all waste stabilization lagoons is a BOD 5 o f  less than 25 mg/L (AEP 
1988), but AEP emphasizes proper lagoon design, such as the physical configuration o f the lagoon. 
A properly designed lagoon can achieve a BOD 5 o f approximately 10 mg/L. Waste stabilization 
lagoons in Alberta must have storage cells large enough to be able to store treated wastewater for 
one year. The lagoons must discharge in a specified receiving area and in a specified season.
Day to day operation o f  these facilities must be supervised by a person who holds a Level I 
Wastewater Treatment Plant Operator’s Certificate. This level is the first o f  four levels and only 
requires a minimal amount o f  on-the-job training. The operators are usually made aware o f the 
health risks involved, the sampling procedures, and the analyses required.
AEP will also require BOD 5 and TSS analysis to be completed on a sample o f  the treated wastewater 
upon discharge. A single grab sample is collected by the operator, either before discharge or during 
discharge and sent to a laboratory for analysis. Information supplied by AEP indicates that several 
dischargers perform a considerably greater number o f analyses. These samples are not required in the 
operating licence. However, AEP will periodically request additional samples to be collected and 
analyzed when they are concerned about the effectiveness o f  treatment, or the impact o f certain 
parameters (e.g. phosphorus) on the receiving water. Analysis o f the samples must be done 
according to the latest version o f Standard Methods for the Examination o f Water and Waste Water 
(APHA 1989). Results reported to AEP include BOD 5 , TSS, and total volume discharged.

2.4.2 Aerated Stabilization Basins
Aerated stabilization basins have a discharge limit for BOD 5 o f  25 mg/L based on a monthly average 
(AEP 1988). The licence for the Hamlet o f Wabasca also includes a disinfection requirement. A  
total chlorine residual o f not less than 0.5 mg/L and not more than 3.5 mg/L after 20 minutes contact 
is required. In order to determine the effect o f the chlorination at Wabasca, bacteriological samples 
o f the effluent must be collected during periods o f low total chlorine residual according to the permit. 
However, no data regarding the bacterial quality o f the effluent were supplied by AFP for 
incorporation in this report.
Aerated stabilization lagoons are required to be supervised by a person who holds a Level I 
Wastewater Treatment Plant Operator’s Certificate. Weekly analysis o f  the influent and effluent 
samples from the aerated stabilization lagoon are sufficient for reporting purposes. Influent samples 
must be 24 h composite samples collected either on regular timed intervals, or continuously but 
proportioned by flow. Grab samples o f effluent suffice for laboratory testing purposes. The Hamlet 
o f Wabasca must also provide total chlorine residual results at least five days per week and results 
for the bacteriological quality o f the effluent twice per month. Laboratory testing o f the samples 
must conform to the latest version o f Standard Methods for the Examination o f  Water and Waste 
Water (APHA 1989). All aerated stabilization lagoons must report the total daily influent and 
effluent flows for at least five daily measurements per week; however, Barrhead and Wabasca have 
not reported reliable flowrate data.
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2.4.3 Mechanical Wastewater Treatment Systems
Mechanical wastewater treatment systems include oxidation ditches, extended-aeration activated 
sludge plants, and rotating biological contactors. Mechanical treatment systems have more stringent 
effluent requirements. A maximum limit o f 25 mg/L is required for both BOD 5 and TSS based on 
monthly averages (AEP 1988). The oxidation ditch wastewater treatment plant system has further 
requirements o f a total chlorine residual o f not less than 0.5 mg/L and not more than 3.5 mg/L after 
20 minutes contact. In order to determine the effect o f chlorination, bacteriological samples must be 
collected from the effluent during periods o f low total chlorine residual. The operating licence for 
the oxidation ditch specifies the standard BOD 5 test, whereas operating licences for the extended 
aeration plants and the rotating biological contactor plant specify nitrogen-inhibited BOD 5 tests.
The day-to-day operation o f the oxidation ditch and extended aeration plants must be supervised by a 
person who holds a Level II Wastewater Treatment Plant Operator’s Certificate. The rotating 
biological contactor plant requires that the day-to-day operation o f  this facility must be supervised by 
a person who holds a Level III Wastewater Treatment Plant Operator’s Certificate.
The influent must be sampled daily by 24 h composite samplers; effluent may be sampled as a grab 
sample. Analysis for BOD5, TSS and chlorine residual (for the oxidation ditch system) are to be 
measured on a daily basis, whereas the bacteriological sample for the oxidation ditch system is to be 
collected and analyzed twice per month. Analysis procedures must follow the latest version of 
Standard Methods for the Examination o f Water and Waste Water (APHA 1989). Daily flowrate 
information is required for mechanical wastewater treatment plants.
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3.0 QUANTITY AND QUALITY OF SEWAGE TREATMENT PLANT DATA
3.1 INTRODUCTION
Quality control and quality assurance in the wastewater sample collection, preservation, 
transportation, analysis, and reporting are all critical components in determining whether the data are 
suitable for rigorous scientific study and research. The current purpose o f the data collection and 
reporting is to ensure that the wastewater treatment facility is operating correctly and meeting its 
discharge limits. The data are not intended for research and the existing quality control reflects this.

3.2 QUALITY ASSURANCE AND QUALITY CONTROL PROGRAMS
3.2.1 General Sewage Treatment Plant Requirements
AEP requires certain minimum standards in the day-to-day operation o f the sewage treatment 
facilities. Operators o f  waste stabilization lagoons and aerated stabilization basins are both required 
to have a minimum o f  Level I certification. Operators o f oxidation ditches and extended aeration 
plants must have Level II certification and the operator o f the rotating biological contactor must have 
Level HI certification.
With respect to quality assurance and quality control, the Level I operators have only minimal 
instruction on how to operate the plant and collect samples for analysis. The experience includes 
approximately 1800 hours in a wastewater treatment facility, plus completion o f  the Level I 
Qualification Examination administered by AEP. Level II operators have two years operator 
experience as a Level I, plus completion o f the Level II Qualification Examination. Level III 
operators have approximately one year o f collective plant supervisor experience as a Level II 
operator, plus completion o f the Level III Qualification Examination. The Northern Alberta Institute 
o f Technology offers a two year Water/Wastewater Operator’s Course. Upon completion o f the 
course, the operators automatically progress to Level II operator status. The focus o f  the course is 
on the operation o f these systems rather than laboratory analysis. Laboratory analyses with emphasis 
on common water and wastewater analyses is part o f the curriculum; however, quality control and 
quality assurance are not highlighted. The laboratory course only provides the operators with the 
skills necessary to complete some o f  the basic analysis for the operation o f  the facility and 
subsequent reporting to AEP.
There is no explicit AEP requirement for any level o f quality assurance or quality control. They will 
periodically request duplicate samples sent to a second independent laboratory but this is not done on 
a consistent basis.

3.2.2 Sample Collection Requirements
Effluent samples are collected as grab samples by the operators who run the wastewater treatment 
facility. Alberta Environmental Protection does not require duplicate samples, or blank samples 
when the effluent is collected. As indicated above, AEP will periodically require that a facility collect 
a duplicate sample and have it analyzed at an independent laboratory. It was unusual to find 
evidence (i.e. analytical results) o f quality assurance such as replicates, blanks or spikes in the results 
made available by AEP.
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3.2.3 Sample Preservation and Transportation Requirements
The samples periodically come in containers that are supplied by the treatment plants and are 
questionable in terms o f prior uses, cross contamination and cleanliness. Most o f  the time, however, 
the laboratories will send out clean, unused, and preserved (when necessary) containers to the 
treatment plants prior to sample collection. Samples for BOD 5 , pH, and temperature cannot be 
preserved since this interferes with the analysis. Cooling o f  the sample minimizes the deterioration of  
the BOD 5 samples. Samples collected for in-house analysis would not usually be preserved.
For regulatory purposes, the BOD 5 analysis should be conducted within six hours o f sample 
collection, but never on samples over 24 hours old (APHA 1989). In remote areas o f  northern 
Alberta, it is unlikely that samples can be delivered within six hours. One o f the laboratories 
indicated that it frequently receives BOD 5 samples in approximately 24 hours o f  sampling and then 
conducts the analysis. The commercial laboratory will conduct the analysis on the sample even 
though the sample is older than 24 hours or arrives in a questionable container. The laboratory may 
refuse to conduct the analysis when the sample is known to have deteriorated or advise the client o f  
the sample condition before analysis.

3.2.4 Analytical Laboratories
All periodic dischargers appear to send collected samples to external laboratories for chemical and 
microbiological analysis. Laboratories most frequently listed in the information supplied by Alberta 
Environmental Protection (AEP) were AG AT Laboratories and Western Industrial Laboratories Ltd. 
Other laboratory results came from Chemex Labs Alberta Inc., Northwest Labs, Chemical and 
Geological Laboratories, Inc. and the Alberta Environment Provincial Laboratory.
Some continuous dischargers have in-house laboratories while others use external laboratories. 
Manning, Ft. Chipewyan and the Town o f Peace River all send their samples to external laboratories 
for analysis on a regular basis. Athabasca, Barrhead, and Ft. McMurray have monthly reports, but it 
is not clear whether the analyses were done by external laboratories or by their own staff. Jasper, 
Slave Lake, Grande Prairie, Edson, Wabasca, Lac La Biche, Grande Cache, Whitecourt, and Peace 
River Correctional Centre appear to conduct their own routine wastewater analysis in-house.
3.2.4.1 Commercial Laboratory Requirements Commercial laboratories used for the chemical 
analysis o f wastewater have quality control and quality assurance programs. Once received, the 
samples are stored and analyzed according to the latest version o f  S ta n d a rd  M e th o d s f o r  the  
E xa m in a tion  o f  W ater a n d  W astew ater. Analysis is typically done in large sample batches. AGAT 
Laboratories conducts one replicate from each batch (chosen at random) to demonstrate 
repeatability. They also spike one o f the samples from each batch (chosen at random) and 
periodically check analysis with standard solutions. AGAT Laboratories is accredited with the 
Canadian Association o f Environmental Analytical Laboratories (Standards Council o f  Canada), the 
American Industrial Hygiene Association, the Alberta Water Analysts Committee (AWAC), as well 
as other associations. To be accredited, the laboratory takes part in inter-laboratory testing with 
each o f the organizations. In addition, the Canadian Association o f  Environmental Analytical 
Laboratories requires a laboratory audit. Western Industrial Laboratories Ltd. does the analyses for 
the majority o f  dischargers who send samples to a commercial laboratory. This laboratory conducts 
periodic duplicate analysis on sample batches and periodic standard solution analysis for checks. 
Western Industrial Laboratories Ltd. uses prepared standards from Environmental Resources 
Association to test the accuracy o f their analyses. In addition, Western Industrial Laboratories Ltd.
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is a member o f  AWAC and takes part in annual quality assurance testing for nutrients, major ions, 
trace metals and demand parameters (BOD, COD).
3.2.4.2 Utility-Owned, Operator-Manned Laboratory Requirements The operators o f smaller 
utility-operated laboratories are not usually trained to conduct extensive testing o f  wastewater 
parameters. The laboratories are usually equipped with the basic equipment for temperature, BOD, 
TSS, and possibly several other common analyses. Sampling requiring more complicated analyses 
such as total phosphorus, total and fecal coliforms, phenol, total Kjeldahl nitrogen, etc. are sent to 
independent laboratories for analysis.
There would be quality control inherent in following standard methods, but additional quality control 
and quality assurance programs are not evident in the monthly reports. Since these reports are 
generally first-hand (often copies o f  hand-written observations), it is unlikely that quality assurance 
data (e.g. duplicates) were recorded and then deleted (as might occur in database printouts). As 
indicated above, the regulatory emphasis is to operate the facilities efficiently and to meet the 
regulatory discharge limits. Data collected by the operators need only be adequate for these 
purposes.

3.2.5 Inter-Laboratory Quality Assurance
The analytical laboratories in Alberta have formed the Alberta Water Analysts Committee (AWAC). 
There are about thirty-five members and the majority participate in a round-robin quality assurance 
program. The inter-laboratory testing is done once per year and includes analyses for nutrients, 
major ions, trace metals and demand parameters (BOD, COD, etc.). The results go to an 
independent auditor and a statistician evaluates the data and prepares a report. Problems and 
questions are addressed by a subcommittee o f AW AC, the Validation subcommittee. Certificates o f  
Validation are provided to successful laboratories.
The Canadian Association o f  Environmental Analytical Laboratories, part o f the Standards Council 
o f Canada, includes organic, inorganic and toxicological (D a p h n ia  m a g n a  and rainbow trout) 
analyses in round-robin testing. The results also receive statistical analyses and evaluation. A site 
audit once every two years is also required.
Some Alberta laboratories belong to U.S. associations and more specialized associations (e.g. soils 
testing, microtox users, etc.). The emphasis on quality control and quality assurance varies between 
laboratories.

3.2.6 AEP Quality Assurance
There is no formal requirement for quality assurance in the sewage treatment plant licences; 
however, AEP conducts split sampling in conjunction with the municipal sampling. Composite 
samples collected by municipalities with continuous discharges are split and half o f  the sample is 
picked up by Alberta Environment staff and analyzed. Although the number o f  samples is small, 
generally 1-3 per year (Grande Prairie effluent has been sampled more often), the results o f this 
sampling provide quality assurance data, as well as results for parameters (e.g. nutrients) not 
otherwise included in the analyses done by the sewage treatment plant.
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During winter synoptic surveys, AEP staff take grab samples o f the final effluents o f  the largest 
sewage treatment plants, large industries, as well as instream samples, along the length o f the 
Athabasca River from the headwaters to the mouth. Although the resulting database contains only a 
few results for sewage treatment plant effluents, the samples are analyzed for a wider variety o f  
constituents than reported by the sewage treatment plants. These surveys do not provide quality 
assurance in a formal sense. They could be used to screen for constituents o f the effluent that are not 
routinely monitored, thereby providing some assurance that these constituents are not present in 
harmful concentrations (at least at the time o f sampling).

3.3 QUANTITY AND QUALITY OF DATA AVAILABLE
3.3.1 Continuous Municipal Dischargers
Single grab samples o f  effluent are collected weekly for aerated stabilization basins. The effluent 
from mechanical treatment plants (oxidation ditches, activated sludge and rotating biological 
contactors) must be sampled daily by 24-h composite samples and the samples must be analyzed 
daily for BOD5 and TSS. A daily chlorine residual test and a twice-monthly bacteriological analysis 
was required for the oxidation ditch. Daily flowrate information is required at all continuously 
discharging plants.
In entering the considerable volume o f hardcopy data from the continuous municipal dischargers, 
SENTAR Consultants Ltd. applied certain conventions and made some assumptions. These are as 
follows:
1. Monthly averages o f  flow rate, BOD, TSS, dissolved oxygen, temperature, pH, etc., were 

entered when daily data were available.
2. Averages o f data were rounded up to the next tenth, except temperature, which was rounded 

up to the next whole number, unless the information on file was already averaged.
3. The first day o f  each month was entered in the "date" field as the date o f the monthly average 

(unless the sampling was monthly and the sampling date was available).
4. When field daily data and laboratory test data were both available, field daily data were used.
5. Some fields are not numeric, as the results were often given as "less than" or "greater than" a 

value. These fields were changed to character fields to allow for that symbol.
The type o f effluent data that is available is summarized in Table 4. The number o f  parameters 
measured is very small for all but a few dischargers. The content o f  the database is provided in 
Appendix C.
O f the 16 licensed facilities discharging continuously, the data from four cannot be used for loading 
estimates because o f  questionable or missing flow information. These include Barrhead, Ft. 
Chipewyan, Wabasca and the Town o f  Peace River. Data from Lac La Biche has been used, based 
on the assumption that the reported units are incorrect. Due to the quality control concerns 
described earlier, particularly during sample transportation and data entry, the data would not be 
suitable for scientific research or study. This is mainly because the information was collected and,
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The data may be sufficient for this purpose, although the lack o f accurate discharge data makes this 
doubtful.
The reporting requirements were changed about six months ago. Daily monitoring must continue, 
but the data are now kept at each plant and only exceedances or violations are reported to AFP
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TABLE 4:
Quantity and Quality of Effluent Data Available from Continuous Municipal Dischargers

Description Units Dischargers Providing this Data
All Dischargers All DischargersDate MM/DD/YY

Effluent Discharge Cubic metres per dayRate or Volume Gallons per dayDischarged Megalitres per day Imperial gallonsBiological Oxygen Demand Milligrams per litre
Total Suspended Solids Milligrams per litre
Volatile Suspended Solids Milligrams per litre

Chemical Oxygen Demand Milligrams per litre
PH No units

Temperature Degrees Celsius (°C)

Dissolved Oxygen Milligrams per litre

Nitrite-Nitrate Milligrams per litre (as N)NitrogenAmmonia-Nitrogen Milligrams per litre (as N)Organic Nitrogen Milligrams per litre (as N)Total Phosphorus as Phosphate Milligrams per litre (as P04)
Conductivity Microsiemens per centimetreTotal Alkalinity Milligrams (CaC03> per litrePhenolphthaleinalkalinity Milligrams (CaC03) per litre
Bicarbonate Milligrams per litreCarbonate Milligrams per litreHydroxide Milligrams per litreTotal Hardness Milligrams (CAC03) per litre

All Dischargers 
All Dischargers
Ft. Chipewyan Peace RiverManning Peace River Correctional InstitutionFt. McMurray Peace River CorrectionalPeace River InstitutionAthabasca ManningBarrhead Peace RiverEdson Peace River CorrectionalFt. McMurray InstitutionGrande Cache Slave LakeFt. Smith WabascaJasperLac La Biche Whitecourt
Athabasca JasperBarrhead Lac La BicheEdson Slave LakeFt. McMurray WabascaGrande Cache WhitecourtAthabasca Peace River CorrectionalBarrhead InstitutionEdson Slave LakeGrande Cache WabascaJasperLac La Biche Whitecourt
Manning Slave Lake Peace River
Manning Slave LakeManning Slave LakeManning Peace River Peace River Peace River Peace River
Peace River Peace River Peace River Peace River

Slave Lake

(Continued)
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TABLE 4: (Concluded)
Chloride Milligrams per litre Peace RiverChlorine Milligrams per litre Peace River Correctional InstitutionFluoride Milligrams per litre Peace RiverTotal Kjeldahl Nitrogen Milligrams per litre (as N) Peace River
Nitrate-Nitrogen Milligrams per litre (as N) Peace RiverNitrite-Nitrogen Milligrams per litre (as N) Peace RiverSulphate Milligrams per litre Peace RiverPhenol Milligrams per litre Peace RiverCalcium Milligrams per litre Peace RiverMagnesium Milligrams per litre Peace RiverSodium Milligrams per litre Peace RiverPotassium Milligrams per litre Peace RiverAluminum Milligrams per litre Peace RiverCadmium Milligrams per litre Peace RiverChromium Milligrams per litre Peace River
Cobalt Milligrams per litre Peace RiverCopper Milligrams per litre Peace RiverIron Milligrams per litre Peace RiverLead Milligrams per litre Peace RiverManganese Milligrams per litre Peace RiverMolybdenum Milligrams per litre Peace RiverNickel Milligrams per litre Peace RiverSelenium Milligrams per litre Peace RiverVanadium Milligrams per litre Peace RiverZinc Milligrams per litre Peace RiverReactive Silica Dioxide Milligrams per litre Peace River
Oil And Grease Milligrams per litre Peace RiverOdour Number Threshold Odor Number (TON) Peace River
Total Dissolved Solids Milligrams per litre Peace River
Total Solids Milligrams per litre Peace RiverTotal Organic Carbon Milligrams per litre Peace River
Total Inorganic Carbon Milligrams per litre Peace River
Total Carbon Milligrams per litre Peace RiverSurfactants Milligrams per litre Peace RiverCation:Anion Ratio Dimensionless Peace RiverTotal Coliform Number per 100 mL Ft. SmithFecal Coliform Number per 100 mL Ft. Smith
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3.3.2 Periodic Municipal Dischargers
These are municipalities, schools and other facilities which discharge on a periodic basis, usually 
once or twice per year (Appendix D). (Their locations are shown on Figure 2.a ) Grab samples are 
collected when the effluent is released. Therefore, one to two samples per year is the maximum 
amount o f data expected for each discharger. The majority o f chemical analyses done for the 
periodic dischargers were BOD 5 and TSS. There are 124 listed in Tables 1 and 2, but only 67 have 
available effluent data (presented later in Table 7). Data were particularly sketchy for small periodic 
dischargers filed under county or improvement district.
The flowrate information for periodic lagoon discharges is not adequate for research or study 
purposes. The majority o f locations did not measure the flowrate. O f the 77 locations shown in 
Table 1, annual flowrate is only shown for 39 (presented later in Table 7). The flowrate data 
(Appendix Table D .l)  did not appear to be “measured” flowrates in all instances. Some locations 
consecutively reported exactly the same flowrate for several years, suggesting that the measurements 
were lagoon estimates. Others reported a flowrate based upon the design criteria o f  the lagoon (i.e. 
number o f people multiplied by a unit flowrate factor). The flowrate, or volume, is “quantified” in a 
variety o f  units. These range from the expected cubic metres, gallons and megalitres to the length o f  
time the lagoon was pumped at an undisclosed rate, or the amount o f  drawdown in the lagoon. 
These latter two, while not strictly 'volume', are all that was available in the original information and 
are, therefore, preserved (Appendix Table D .l). In general, the flowrate data should not be used to 
estimate loadings (e.g. kg/d o f  BOD).
Nutrient data (generally ammonia, nitrite-nitrate, organic nitrogen and total phosphorus) are available 
for nine periodic dischargers. Four o f these, Berwyn, Mayerthorpe, Sexsmith and Wembley, monitor 
nutrients regularly. Total and fecal coliforms data are only monitored at Grande Prairie airport. 
Gregorie Lake Provincial Park was the only discharger to measure a wide range o f parameters.

Some discharges are not shown because their locations are not recorded in the files.
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4.0 CHARACTERISTICS OF SANITARY WASTEWATER DISCHARGES
4.1 GENERAL CHEMICAL CHARACTERISTICS
The typical constituents found in sanitary wastewater (Table 5) have been summarized by Metcalf 
and Eddy (1985). Raw sewage contains dissolved and suspended solids that are predominantly 
organic and have a high biochemical and chemical oxygen demand, as well as a high concentration o f  
ammonia and nutrients generally. Metals and other toxic compounds may be present if a municipality 
has an industrial sector producing these types o f wastes. They are a concern to wastewater 
treatment operators since all the treatment processes depend on healthy microorganisms. Metals 
tend to be removed in the settleable solids rather than the liquid effluent.
TABLE 5: Typical Composition of Untreated Domestic Wastewater(,)

Constituent
Strong(mg/L)

Concentration^
Medium_____ (mg/L) Weak(mg/L)Solids, total: 1200 720 350Dissolved, total 850 500 250Fixed 525 300 145Volatile 325 200 105Suspended, total 350 220 100Fixed 75 55 20Volatile 275 165 80Settleable Solids (mL/L) 20 10 5Biochemical Oxygen Demand (5-d 20°C) 400 220 110Total Organic Carbon 290 160 80Chemical Oxygen Demand 1000 500 250Nitrogen (total as N) 85 40 20Organic 35 15 8Free Ammonia 50 25 12Nitrites 0 0 0Nitrates 0 0 0Phosphorus (total as P) 15 8 4Organic 5 3 1Inorganic 10 5 3Chlorides<c) 100 50 30Alkalinity (as CaC03)<c> 200 100 50Grease 150 100 50

a. From Metcalf and Eddy 1985
b. All values except settleable solids are expressed in mg/L (mg/L = g/m3)
c. Values should be increased by amount in domestic water supply
Secondary treatment (Table 6) effectively reduces the concentrations o f BOD5 and TSS in the raw 
sewage, but nutrients (as total N  and total P) are not reduced as much. Aerobic processes generally 
result in a decrease in ammonia.
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TABLE 6: Typical Eflluent Quality of Sewage Treatment Processes00
Process BODs(mg/L) TSS(mg/L) Total P(mg/L) Total N (mg/L) Total Coliforms per 100 mL
Primary (including anaerobic lagoons) 
Secondary

7 5  to 150 50 to 110 5 to 7 25  to 45 > 2  x  106

- B io log ica l (M echanical) 10 to 25 10 to 25 3.5 to 6.5 15 to 35 2 x l 0 4 to 2 x l0 5
- A erated Lagoons
- A erobic Lagoons

15 to 30 2 0  to 35 4  to 7 2 0  to 40 2 x l0 3 to 2 x l0 5

- Spring 2 5  to 70 2 0  to 60 3.5 to 7 .0 2 0  to 35 < 2 x l0 3 to 2 x l0 5
-L a te  Fall 10 to 30 10 to 40 2 to 5 5 to 20 2 x l0 : to 2 x l0 4

a. From WQB 1989
The biochemical oxygen demand measured over five days (BODs) is a general measure o f the oxygen 
requirement to biologically stabilize organic matter in the wastewater. It is commonly used to 
determine the resulting oxygen demand o f the effluent and the potential oxygen depletion in the 
receiving waterbodies. Three municipalities also measured the chemical oxygen demand (COD) o f  
the effluent.
The TSS is a measure o f  the total suspended solids in the final effluent from the wastewater 
treatment plants. The TSS determination is used to evaluate the strength o f domestic and industrial 
wastewater and to determine the efficiency o f the wastewater treatment units. The TSS 
determination is subject to considerable error if proper precautions are not taken (Sawyer and 
McCarty 1978). In most municipal wastewater treatment plants, the TSS is comprised mainly o f  
organic material. Lagoons, aerated stabilization basins, and holding ponds often have relatively high 
TSS because o f  high algal growth in the storage ponds. The TSS is often light compared to 
inorganic suspended solids and has a specific gravity that is only slightly greater than water. Four 
municipalities also reported the volatile suspended solids (VSS), a better estimate o f  the organic 
component o f the suspended solids.
Since secondary treatment effectively reduces instream impacts due to oxygen demand, settleable 
solids and ammonia-nitrogen, effluent monitoring and discharge limits have been directed towards 
ensuring the proper operation o f the treatment facilities. The majority o f chemical analyses done by, 
or provided by, the periodic and continuous dischargers were BOD 5 and TSS. Continuous 
dischargers also often reported pH, temperature and dissolved oxygen (Appendix Tables C l . l  to 
C l . 16). The results are summarized in the following sections.

4.1.1 Periodic Discharges
The general chemical characteristics o f  the periodic discharges are included in Table 7. Although 
many o f  the locations had missing information, all but nine locations had some TSS and BOD5 

information.
Note that the flowrate data reported in the information provided by AEP for the periodic dischargers 
are not completely reliable because o f  the missing and estimated flowrates. Therefore, the mass 
loadings for BODj and TSS were not calculated, as it is not possible to obtain an accurate and 
comprehensive estimate o f loading from these sources.
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4.1.2 Continuous Discharges
Table 8  is a statistical summary o f  the general characteristics o f effluent from continuous dischargers 
(Appendix Tables C2.1 to C2.16). Table 9 contains the BOD5 and TSS mean concentrations from 
the continuous dischargers and the mean mass loadings from 1 2  o f  the 16 continuous discharges. 
These were based on a mean flow multiplied by a mean concentration for the three years o f data.
The mean BOD 5  and TSS mass loadings for the individual facilities on the Athabasca River Basin 
range from 14 kg/d to 270 kg/d for BOD5 and 9.5 kg/d to 160 kg/d for TSS. This does not include 
the municipalities with unknown discharge flowrates (Barrhead, Ft. Chipewyan, and Wabasca). The 
mean BOD 5 and TSS mass loading for the locations on the Peace River Basin range from 1.7 kg/d to 
92 kg/d for BOD 5 and 2.1 kg/d to 55 kg/d for TSS. The Town o f  Peace River, which has an 
unknown discharge volume, is not included. The mean BOD 5 and TSS mass loadings (4 kg/d and 
25 kg/d, respectively) from Ft. Smith, the only continuous discharge to the Slave River fall within the 
ranges reported for the other two rivers.
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TABLE 8: Statistical Summary of the General Characteristics of the Effluent from
Continuous Discharges

F low B O D C O D T SS vss P H T em p era tu re D isso lved
O xygen

(m 3/d ) Qag/L) (m g/L ) (m g/L ) (°C ) (m g/L )
A th ab asca
(Jan  1990 -  M a r  1993) 
M ean 950 14.64 10.17 7.21 10.59 7
Standard Error 9 .6 1.66 1.13 0 .0 7 0 .7 7 0
M edian 950 12 9 7.3 11 7
Standard D eviation 60 10.40 7.03 0 .46 4 .7 8 0
M inim um 810 3 4 5.8 2 7
M axim um 1100 41 40 8.1 19 7
Count
B arrh ead

39 39 39 39 39 39

(Jan  1990 -  M a r  1993)
M ean 18.35 26.00 8 .17 8 .27 7.05
Standard Error 1.48 3.27 0 .10 1.22 0.45
M edian 17.00 18.00 8 .10 5 .00 6 .20
Standard D eviation 9 .00 19.91 0 .4 7 7.41 2.75
M inim um 5.00 6 .00 7 .50 1.00 3.60
M axim um 4 2 .0 0 85.00 9 .20 2 1 .0 0 15.40
Count
E dson(,)

37 37 22 37 37

(Jan  1990 -  M a r  1993)
M ean 4 ,0 0 0 13.27 15.24 8.03 9 .54 7.95
Standard Error 310 1.05 1.92 0 .0 7 2 .2 4 0 .29
M edian 3 ,400 12.00 9.00 7 .90 6 .00 8.10
Standard D eviation 1,800 6 .55 11.98 0 .44 14.00 1.79
M inim um 1,600 2 .3 0 2.40 7 .00 0 .2 0 4 .30
M axim um 8,700 33 .5 0 50.20 8.90 81 .20 11.20
Count 34 39 39 39 39 39
F t  C h ip ew yan  
(Jan  1990  -  N ov 1992)
M ean 38 .4 0 46 .20 28 .2 0
Standard Error 12.01 10.27 10.86
M edian 34 .00 48 .00 21 .00
Standard D eviation 2 6 .8 6 22 .97 24 .28
M inim um 8 .00 25 .00 9 .00
M axim um 6 7 .0 0 82.00 68 .00
Count
F t  M cM u rra y (k)
(Jan  1990  -  M a r  1993)

5 5 5

M ean 13,000 2 0 .3 8 61 .77 12.13 8 .07 8 .26
Standard Error 860 0 .79 2 .70 0.60 0 .02 1.29
M edian 14,000 2 0 .0 0 65.00 12.00 8 .10 7 .00
Standard D eviation 3 ,700 4 .95 14.79 3.76 0 .15 8 .07
M inim um 0 11.00 0 .00 5.00 7 .70 -1 .0 0
M axim um 17,000 2 9 .0 0 92.00 21.00 8 .30 2 2 .0 0
Count 18 39 30 39 39 39 (Continued)
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F t  S m ith ®
(J a n  1 9 9 0 - J a n  1993) 
M ean 570 73.08 44.25 7.56
Standard Error 2.7 6.99 8.05 0.11
M ed ian 580 71.00 32.00 7.32
Standard D eviation 16 42.51 55.74 0.79
M inim um 520 16 5 7
M axim um 580 200 392 10
Count
G r a n d e  C a ch e

36 37 48 48
(J a n  1990 - M a r 1993) 
M ean 2,000 3.79 1.13 6.98 10.51 2.21
Standard Error 59 0.15 0.08 0.05 0.49 0.11
M edian 1,900 3.70 1.00 6.80 10.00 2.00
Standard D eviation 370 0.94 0.52 0.33 3.08 0.71Minimum 1,600 2.00 1.00 6.70 6.00 1.30
M axim um 3,200 6.00 4.00 7.80 16.00 3.80
Count
G r a n d e  P ra ir ie

39 39 39 39 39 39
(J a n  1990 - M a r 1993) 
M ean 11,000 8.60 5.06
Standard Error 380 0.61 0.65
M edian 10,000 7.60 3.90
Standard D eviation 2,400 3.81 4.03
M inim um 8,100 3.30 1.10
M axim um 21,000 19.70 20.70
Count 39 39 39
J a sp e r
(J a n  199 0  - M a r 1993) 
M ean 3,900 23.32 34.38 7.67 9.38 8.60
Standard Error 270 3.46 9.77 0.06 1.61 0.91
M edian 3,700 20.00 19.50 7.70 9.00 8.20
Standard D eviation 980 11.46 35.21 0.21 5.80 2.72
M inim um 2,100 10.10 11.90 7.30 3.00 4.40
M axim um 5,600 45.50 135.90 8.10 19.00 11.70
Count
L a c  L a  B ich e®

13 11 13 13 13 9
(J a n  1990 - M a r 1993) 
M ean 1,400 24.81 17.38 8.05 12.05 9.41
Standard Error 78 2.13 2.67 0.05 1.24 0.36
M edian 1,600 20.20 12.00 8.1 10 9.8
Standard D eviation 460 13.11 16.45 0.32 7.55 2.19
M inim um 490 7.00 4.10 7.4 3 0
M axim um 2,200 62.10 77.90 8.7 25 12.8
Count 35 38 38 37 37 37
M a n n in g ®
(J a n  1990  - M a r 1993) 
M ean 490 19.55 18.17 13.13 7.53
Standard Error 14 1.36 1.29 1.11 0.04
M edian 490 18.00 18.20 13.00 7.60
Standard D eviation 69 7.57 7.19 5.45 0.19
M inim um 380 8.20 7.60 5.00 7.20
M axim um 400 51.40 32.60 27.30 7.80
Count 24 31 31 24 24

(Continued)
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TABLE 8: (Concluded)
P ea c e  R iv er
(Ju l 1992 -  Sep 1992)
M ean 120.66 142.93 181.14
Standard Error 13.09 32.86 57.71
M edian 116 137 128
Standard D eviation 34.63 86.93 152.69
M inim um 74.2 9.5 66
M axim um 170 255 496
Count
P ea c e  R iv er  
C o rrection a l C en tre

7 7 7

(Jan  199 0  -  M a r  1993) 
M ean 290 6 .00 3 2 .4 6 7.31 7 .10 6.61 7 .96
Standard Error 21 0 .47 3.01 0 .60 0 .59 0.03 0 .17
M edian 320 5 .50 2 8 .9 0 6 .40 6 .50 6 .60 8.20
Standard D eviation 130 2 .93 14.14 3 .77 3.66 0.18 1.08
M inim um 24 2 .00 16.80 2 .20 0 .00 6 .10 5.40
M axim um 510 15.00 6 8 .0 0 19.20 17.20 6.90 9.80
Count 
S lave L ak e

37 39 22 39 39 39 39

(Jan  1990 -  M a r  1993) 
M ean 2 ,7 0 0 15.73 22.10 7 .47 9.22 5.91
Standard Error 38 1.47 3.21 0 .04 1.07 0 .49
M edian 2 ,7 0 0 12.90 17.80 7 .50 7 .00 7.15
Standard D eviation 190 8 .80 19.29 0.21 6 .39 2 .97
M inim um 2 ,3 0 0 5.70 4 .1 0 7.00 0 .00 0 .30
M axim um 3,100 38.00 96.60 8.00 22 .0 0 11.00
Count
W a b a sca

25 36 36 36 36 36

(Jan  199 0  -  M a r  1993) 
M ean 6.04 15.96 7.81 8.63 7.39
Standard Error 0.51 3.04 0 .04 1.03 0.22
M edian 5.10 12.25 7 .80 8 .40 6.95
Standard D eviation 3.60 21 .46 0 .29 7 .25 1.53
M inim um 2.40 0.01 7 .20 0 .00 5.20
M axim um 20.9 0 119.40 8.80 23 .0 0 10.80
Count
W h iteco u rt

49 50 50 50 50

(Jan  199 0  -  M a r  1993) 
M ean 3 ,400 9.79 6 .37 7 .28 13.71 3.31
Standard Error 37 1.01 0 .38 0.01 0 .44 0.11
M edian 3 ,400 7 .20 6 .00 7.30 13.00 3.20
Standard D eviation 2 3 0 6 .33 2 .40 0 .06 2 .72 0 .68
M inim um 3,000 2 .60 3.40 7 .20 10.00 2.40
M axim um 4 ,0 0 0 21 .6 0 16.10 7.40 19.00 4 .90
Count 39 39 39 39 39 39

a. Volumes were reported in gallons. Conversion to m3 assumes that gallons are imperial gallons.b. Units were usually, but not always, reported as cubic metres per day. Table 8 assumes that the units are incorrect and should be gallons per day because this agrees with the theoretical flowrate and with occasional entries from the plant showing gal./d at the same flowrate. Conversion assumes that gallons are imperial gallons.
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TABLE 9: Average Flow, BOD5 and TSS for Continuous Discharges
N o. R iv er

B a sin
D isch a rg e  Sou rce F low rate

(m 3/d )
B O D*

(m g/L )
B O D  L oad

(k g/d )
T SS

(m g/L )
T S S  L oad

(k g/d )
1 Athabasca Barrhead n/a 18 26
2 Athabasca Edson 4 ,0 0 0 13 52 15 60
3 Athabasca Ft. Chipewyan n/a 38 46
4 Athabasca Ft. M cMurray 13,000 20 270 12 160
5 Athabasca Jasper 3 ,900 23 92 34 130
6 Athabasca Lac La B iche l,4 0 0 (q ) 25 35 17 24
7 Athabasca S lave Lake 2 ,7 0 0 16 43 22 59
8 Athabasca T ow n o f  Athabasca 950 15 14 10 9.5
9 Athabasca W abasca n/a 6 16

10 Athabasca W hitecourt 3 ,400 10 34 6 .4 21
11 P eace Grande Cache 2 ,0 0 0 3.8 7 .7 1.1 2.2
12 P eace Grande Prairie 11,000 8.8 92 5.1 56
13 Peace M anning 4 9 0 20 9.5 18 8.8
14 P eace P eace R iver Correctional

Centre 290 6 1.7 7.3 2.1
15 P eace T ow n o f  P eace R iver n/a 120 143
16 S lave Ft. Sm ith 570 73 42 44 25

n/a = data not available or inconsistent (q) = data questionable

4.2 NUTRIENT CHARACTERISTICS
Data on nutrients discharged from the municipalities are available from Manning, the Town o f  Peace 
River, and Slave Lake (Appendix Tables C 2 .ll, C2.12 and C2.14). Although nutrient analysis is not 
required in the licence to operate for these facilities, data were included in the information provided 
by AEP. The average ammonia, organic nitrogen and total phosphorus concentrations in the effluent 
from Manning, Peace River and Slave Lake are shown in Table 10.
TABLE 10:
Average Concentrations and Loadings of Nutrients from the Manning, Peace River and Slave Lake Sewage Treatment Plants, 1990 to 1993

A m m on ia_____________________ O rgan ic  N itro g en _________________ T ota l P h osp h oru s
C o n cen tratio n L oading C on cen tration L oading C o n cen tratio n L oad in g

M anning 2 0 9.8 11 5.4 15 7.4
P eace R iver 9.4 - 10 - 13 -

S lav e  Lake 17 46 6 .9 19 9.6 26

The Town o f  Peace River measures total Kjeldahl nitrogen rather than organic nitrogen. The 
average for TKN is the measure o f  both ammonia and organic nitrogen. This gives a calculated 
average organic nitrogen concentration o f 10 mg/L as N. The flowrate for Peace River is 
questionable and loadings have not been calculated.
Untreated domestic sewage contains from 12 mg/L to 50 mg/L o f ammonia and the typical 
concentration o f  ammonia in sewage o f medium concentration is 25 mg/L (Metcalf and Eddy 1985).
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Ammonia represents about two-thirds o f  the typical total nitrogen^ concentration o f  about 40 mg/L 
(range o f total nitrogen = 20-85 mg/L). Following secondary treatment from mechanical plants, 
aerated lagoons and spring-discharging aerobic lagoons, the concentration o f total nitrogen is 
typically 15 mg/L to 40 mg/L (WQB 1989). The three effluents that are monitored (Table 10) have 
mean total nitrogen concentrations o f  about 30 mg/L and lie within this range. Although the other 
effluents have not been analyzed for nitrogen, it is reasonable to expect that they will usually fall 
within this range.
Untreated domestic sewage contains from 4 mg/L (as P) to 15 mg/L (as P) o f total phosphorus and 
the typical concentration o f  total phosphorus in sewage o f medium concentration is 8 mg/L (as P) 
(Metcalf and Eddy 1985). Following secondary treatment, the total phosphorus concentration o f the 
effluent would be typically 3.5 mg/L (as P) to 7 mg/L (as P) (WQB 1989). Expressed as phosphate, 
this range would be 10.7 mg/L (as P 0 4) to 21.4 mg/L (as P 0 4). The total phosphorus concentrations 
o f effluents that have been monitored (Table 10) fall within the lower end o f this range.
When AEP conducts synoptic surveys and analyses split samples, it includes nutrients in the 
parameters that are analyzed. Data from these sources were summarized in Tables 2.4.2 and 2.4.4 in 
the Synthesis Report on Nutrient Loading prepared by SENTAR Consultants Ltd. (1993) for NRBS.

4.3 MICROBIAL CHARACTERISTICS
Information regarding the microbial characteristics o f the treated effluent discharged from the 
intermittent and continuous dischargers is very limited. The municipalities that have microbial 
information include Fox Creek, Grande Prairie Airport, Gregorie Lake (Appendix Table D .l) , and 
Ft. Smith (Appendix Table C l.6). The information available was limited to total and fecal coliform 
test results. Total and fecal coliforms are used by many regulatory agencies as indicators o f  the 
presence o f  sanitary pollution (Krenkel and Novotny 1980). However, the total microbial loading to 
the river from wastewater treatment facilities is significantly greater and much more diverse than 
indicated by total and fecal coliform counts.
The microbial concentrations from the periodic dischargers appear suspect. These include Fox 
Creek, Grande Prairie Airport, and Gregorie Lake. The concentrations o f  fecal coliforms ranged 
from 5 to 70 CFU^ /100 mL and total coliforms ranged from 40 to 170 CFU/100 mL, unusually low  
values for lagoon discharges without disinfection. These values are more typical o f raw surface 
water used as a potable water source before treatment (Helmer 1992). Values that are more typical 
for lagoons range from approximately 100,000 to 500,000 CFU/100 mL (Prosko 1962).
The values from Ft. Smith have a mean total and fecal coliform count o f  870,000 CFU/100 mL and
230,000 CFU/100 mL, respectively. These are typical total and fecal coliform counts observed from 
wastewater treatment facilities (Prosko 1962).

4.4 TOXICOLOGICAL CHARACTERISTICS
Ammonia is commonly present in sewage treatment plant effluent. Ammonia, particularly in its un­
ionized form, is toxic to fish and aquatic life at very low concentrations (WPCF 1983). This toxicity 
increases significantly at higher receiving water pH (>8.0) and temperature (>15°C) values.

Total nitrogen contains ammonia nitrogen, organic nitrogen and nitrite-nitrate nitrogen. 
CFU = colony forming units
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Ammonia nitrogen concentrations reported by Manning, Peace River and Slave Lake are appended 
(Appendix Tables C l.11, C l .12 and C l. 14). Only Slave Lake measured ammonia, pH and 
temperatures. All three parameters are needed to determine the toxicity. Although total ammonia 
nitrogen is in the range that could be toxic, very little un-ionized ammonia (0.3% - 1.5%) will be 
present at the mean pH o f about 7.5 (assuming a temperature range o f 0°C to 23 °C) (Thomann and 
Mueller 1987).
Average total chlorine residual concentrations have been measured at the Peace River Correctional 
Centre and reported to AEP (Appendix Table C2.13). N o other chlorine residual information is in 
the database.
Other parameters measured at the Town o f Peace River include toxic metals, sulphides, and phenols. 
The average concentration o f cadmium, chromium, cobalt, lead, molybdenum, nickel, selenium and 
vanadium were all consistently less than the detection limits. Following sewage treatment, metals are 
more likely to be present in the sewage sludge than in the liquid effluent. There were trace amounts 
o f  copper, manganese, and zinc (Appendix Table C2.12). The average iron concentration was
0.73 mg/L. The mass loading could not be calculated from any o f these parameters due to a lack o f  
flowrate data.
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5.0 NON-PULP MILL INDUSTRIAL EFFLUENT TREATMENT
5.1 BRIEF SURVEY OF NON-PULP MILL INDUSTRIES IN THE NRBS AREA
The non-pulp mill industries in the northern river basins are related to the regional natural resources 
including forests, coal, tar sands, oil, gas and gravel. Table 11 summarizes all o f  the licensed 
industrial discharges listed by AEP and contained in the source file (Appendix B). They represent 
the licences issued in the study area up to February 1994. The category “industrial” is used loosely 
to include a variety o f  licences. The locations on Figure 6 are keyed to this table by number. The 
only non-pulp mill industry on this list that is required to submit extensive monitoring data is Suncor 
Inc. The other industries shown here, although licensed at some time, are apparently not discharging 
effluent o f  a quantity or quality requiring monitoring.
Logging is the dominant land use activity in the watershed. The scope o f this report does not include 
pulp mills, but other industries use forest resources. There are many sawmills located throughout the 
basin (Hamilton et al. 1985); however, most do not discharge effluent to the river. Zeidler Forest 
Industries Ltd., a wood plant (location shown in Figure 6), discharges effluent once a year from a 
lagoon which contains sewage and water from log washing. Blue Ridge Lumber (1981), a wood 
processing plant at Whitecourt (Figure 6), discharges only a small quantity o f  effluent (Appendix 
Table E.2).
Coal mining is located in the western region o f the Athabasca River basin. Stanley (1987) listed four 
active coal mines. Two o f  these, Cardinal River (Luscar) and Gregg River (Manalta) are located in 
the McCleod River Basin. Coal Valley (Luscar-Sterco) is in the Pembina River basin. Obed 
Mountain (Obed) is located near the Athabasca River downstream o f Hinton. Coal mines do not 
discharge process wastewaters to surface waters; however, they receive a letter o f permission to 
discharge some o f  the supernatant from the tailings ponds from time to time (Ian Mackenzie pers. 
comm.). The surface runoff is released to surface waters and may contain high concentrations o f  
nitrates from explosives (Ian Mackenzie pers. comm.). Three coal mines, Luscar Stereo (1977) Ltd., 
Cardinal River Coal and Smokey River Coal, are listed in Table 11.
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TABLE 11:
Industrial Sites Other than Gas Plants with Licensed Discharges in the NRBS Area

No. In d u str ia l S ite No. In d u str ia l S ite No. In d u str ia l S ite
1 Inland C em ent Ltd. 22 Chem -Security (A lberta) Ltd. 43 Carbovan Inc.
2 Luscar Stereo (1 9 7 7 ) Ltd. 23 Stel-M ar Concrete Ltd. 44 Suncor Inc. O il Sands Group
3 Cardinal R iver Coal 24 Albert Stewart 45 Chevron Canada Resources
4 H inton H eavy Haulers 1978 Ltd. 25 Canadian Crude Separators Ltd. 4 6 Husky O il Operations Ltd.
5 B ritish  Colum bia Forest 

Products Ltd.
26 Mirror Landing Sand & Gravel 47 OSLO A lberta Ltd.

6 A . G erling Ranching Ltd. 2 7 W eldwood o f  Canada Ltd. 48 Aostra
7 Ledcor Industries Ltd. 28 Zeidler Forest Industries Ltd. 49 Syncrude Canada Ltd.
8 G eneral Gravel S ales Ltd. 29 Shell-P eace R iver In-Situ 50 Everall Construction Ltd.
9 G rizzly G old  and Gravel 30 Northern A lberta N itrogen Ltd. 51 Procor Sulphur Services Inc.
10 D en n is M cG inn H old ings Ltd. 31 Isaac Farms 52 S h ell Canada Products Ltd.
11 E.L.P. Construction Services 32 Stel-M ar Concrete Ltd. 53 Shell Canada Ltd.
12 B lu e  R idge Lumber 33 Canadian Crude Separators Ltd. 54 P eace R iver In-Situ Plant (S h e ll)
13 T iger C alcium  Inc. 34 Am oco Canada Petroleum  Co. 

Ltd.
R io A lto  Exploration Ltd.

55 B uiza Resources Ltd.

14 Ed Schulte 35 56 V illage o f  Nam pa
15 Alberta N ew sprint C om pany 36 Am oco Canada Petroleum  Co. 

Ltd.
North P eace A sphalt Ltd.

57 Fim rite O ilfie ld  Services Ltd.

16 M illar W estern Industries Ltd. 37 58 Sm okey R iver Coal
17 P ow er R esource D evelopm ent 

Corp.
38 Pensionfund Energy R esources 59 Border Paving Ltd.

18 N ational S ilica tes Ltd. 39 Am oco Canada Petroleum  Co. 
Ltd.
Alberta Inc.

60 Canadian Forest Products Ltd.

19 Suncor Inc. 40 61 Superior Rock Products Ltd.
2 0 H om aid Industries Ltd. 41 Everall Construction Ltd. 62 H igh L evel Forest Products Ltd.
21 Surestart A u to E lectric 42 E sso R esources Canada Ltd.

Note: See Figure 6 for locations.
Gravel and sand washing is a minor water use in the NRBS area. The Alberta Environment 
Industrial Listing includes twelve gravel washing enterprises in the Athabasca River basin and one in 
the Peace River basin. These enterprises do not generally discharge effluent, although four are listed 
in Table 11.
There are many gas plants in the basins. None o f  the plants discharge process wastewater. A  third 
to a half o f the gas plants may have ponds to contain surface runoff; the remainder may allow surface 
runoff (Ian Mackenzie pers. comm.). Gas plants listed in the source file are summarized in Table 12 
which is keyed by number to Figure 7 showing the location o f  plants with licensed effluent discharge. 
The runoff would be innocuous except for elevated sulphates at plants with sulphur blocks. A few 
plants may have sanitary sewage lagoons which discharge in the spring and/or fall. No data on 
effluent quality are available for gas plants.

13-069-31-04/NRBS
Effluent Characterization

5.2



B
R

IT
IS

H
 C

O
L

U
M

B
IA

01
0

1
»o

OTHER THAN GAS PLANTS, 
DISCHARGES WITHIN THE 
NORTHERN RIVER BASINS 
STUDY AREA

S
A

S
K

A
T

C
H

E
W

A
N



C
O

L
U

M
B

IA

Figure 7
LOCATION OF GAS PLANTS 
WITH LICENSED DISCHARGES

I WITHIN THE NORTHERN RIVER
i  BASINS STUDY AREAI•O



TABLE 12:
Gas Plants with Licensed Discharges in the NRBS Area

N a G a s P la n t No. G as P la n t No. G as P la n t
1 A m oco Canada Petroleum  Co. 

Ltd.
14 M obil O il Canada 27 N orth Canadian O ils  Ltd.

2 Petro-Canada R esources & Petro  
Canada Inc.

15 N orw est O il & G as Corp. 28 Calcrude O ils Ltd.

3 Chevron Canada R esources Ltd. 16 Norcen Energy R esources Ltd. 29 U lster Petroleum  Ltd.
4 Imperial O il R esources Ltd. 17 Canada N orthw est Energy Ltd. 30 O lym pia Energy Ventures Ltd.
5 Canadian Natural Resources 

Ltd.
18 M organ Hydrocarbons Inc. 31 R ig el O il &  G as Ltd.

6 G u lf Canada R esources Ltd. 19 H om e O il Company Ltd. 32 S o lex  Energy Corp.
7 T alism an E nergy Inc. 20 Husky O il Operations Ltd. 33 Pan Canadian Petroleum  Ltd.
8 Suncor Inc. 21 Canterra Energy Ltd. 34 E sso  R esources Canada Ltd.
9 Canadian O ccidental Petroleum 22 Chauvco Resources Ltd. 35 Inverness P etroleum  Ltd.
10 M LC O il and G as Ltd. 23 Shell Canada Ltd. 36 P em bina R esources Ltd.
11 R enaissance Energy Ltd. 24 CGGS Canadian G as Gathering 

System s
37 P alom a Petroleum  Ltd.

12 Environm ental T echn ologies  
Inc.
Enron O il Canada Ltd.

25 Unocal Canada Ltd.

13 26 Paramount R esources Ltd.

Note: See Figure 7 for locations.
Water from flowing, abandoned oil wells may also effect surface water quality in the Peace River 
Basin. One such well, Peace River Oils #1 (Figure 5), was sampled during the 1988-89 synoptic 
surveys. The Peace River Oils #1 flowing well discharged about 0.04 nr/s to the Peace River 
(Alberta Environment 1989); routine monitoring data are not available.
Two oil sand refineries, Syncrude Canada Ltd. and Suncor Inc., are located near Ft. McMurray. 
Other tar sand operations listed by Alberta Environment, such as Shell Canada Ltd. at Peace River 
and Amoco Canada Petroleum Company Ltd. at Britnell, have no industrial discharge. Syncrude 
Canada Ltd. has complete recycle o f industrial effluent so it has no industrial effluent that discharges 
into the Athabasca River Basin. Syncrude Canada Ltd. discharges mine depressurization and runoff 
water to the Athabasca River via Poplar Creek. Syncrude Canada Ltd. also has a small treated 
sanitary sewage discharge. The Suncor Inc.’s oil sands project has a continuous discharge to the 
Athabasca River. Suncor Inc.’s discharge is the only non-pulp mill industrial effluent discharged in 
substantial volumes to rivers in the NRBS area. The description o f this facility is included in more 
detail in the following sections.

5.2 SUNCOR INC.
5.2.1 Wastewater Treatment System
The industrial wastewater system at Suncor Inc. is comprised o f  various subsystems which differ in 
the manner the wastewater is collected, characteristics o f the wastewater, the treatment o f the 
wastewater and the route by which the wastewater arrives at the treatment ponds. The oily 
wastewater is treated using an oil separator. This waste stream is combined with other waste 
streams (including ash sluicing, coke quenching/cutting, and clean wastewater) in treatment ponds 
before discharge.
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5.2.2 Conditions of the Effluent Licence
The operating licence for Suncor is very precise and descriptive in comparison to the municipal 
wastewater operating licences. The net release o f contaminants contained in the effluent discharged 
from the outfall weir to the Athabasca River has to comply with the limits indicated in Table 13.
TABLE 13:
Industrial Wastewater Discharge Limits Contained in Suncor Inc.’s Operating Licence

P a ra m e te r U n its M axim u m  M o n th ly  L oad P ea k  D a ily  L oad 1

CO D (kg/d) 1200 3000
Phenols (kg/d) 2 .0 5.0
Sulfide (kg/d) 3 .8 7.0
Am m onia (kg-N /d) 2 5 .0 70.0
O& G (kg/d) 150 .0 300 .0
T SS (kg/d) 1000.0 1500.0
A cute L ethality T est U sin g % >  50%  survival in  100%  effluent sam ple at a ll tim es
R ainbow  Trout

_ES____________________ (pH  U nits) 6 .0  to 9.5

To determine compliance with the water contaminant and parameter limits set out above:
a) samples must be composite samples for TSS, oil and grease (O&G), and COD; and grab 

samples for phenols, sulphide, and ammonia;
b) recording o f  pH must be continuous, and
c) the net release o f water contaminants will be based on the difference between the 

concentrations o f  water contaminants contained in the effluent and those contained in the 
Athabasca River (determined from the analysis o f a grab sample collected from the plant river 
water intake within a forty-eight hour period from which a sample o f liquid effluent was 
obtained from the effluent discharge).

The effluent discharged from the mine drainage systems to the Athabasca River must comply with
the water contaminant and parameter limits shown in Table 14.

TABLE 14:
Mine Drainage Discharge Limits Contained in Suncor Inc.’s Operating Licence

P a ra m e te r U n its L im its
C O D (m g/L) 200 .0
T SS (m g/L) 100.0
O& G (m g/L) 10.0

_________________ EH_______________________ (pH  units) 6 .0  to 9.5

The flow and pH o f the effluent must be monitored continuously. The samples o f TSS, COD, and 
O&G must be composite samples; grab samples are sufficient for sulphide, ammonia, heavy metals 
and the 48-h acute lethality test using D a p h n ia  m agna. Either grab or composite samples are 
acceptable for the 96-h multiple-concentration acute lethality test using rainbow trout
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((O ncorhynch us m yk iss). Monitoring requirements for the pH, COD, O&G and TSS o f the mine 
drainage systems are grab samples.
The operating license stipulates several quality control steps in the reporting mechanisms. These 
include:
a. exact place and time o f  sample collection;
b. the type o f  sample;
c. person(s) who performed the sample collection;
d. the dates when the analysis were performed;
e. the laboratory and person(s) who performed the analysis;
f. the analytical techniques, procedures, or methods used; and
g. the results o f  the analysis.
In the event that acute lethality (i.e. less than 50% survival) is observed in the 100% test sample o f  
liquid effluent, Suncor must immediately have another grab sample o f the liquid effluent taken and 
submitted for the acute lethality analysis. Additionally, the sampling frequency must be increased to 
at least once per week, until three consecutive tests demonstrate greater than 50% survival in 100% 
final effluent. The operating licence indicates specific analysis guidelines for the acute lethality tests 
(AEP 1990a; 1990b; APHA 1989).

5.2.3 Licensed Release of Treated Effluent
The mean volume discharged daily from Suncor into the Athabasca River Basin is 35,000 m3/d. The 
range spanned from 0 m3/d to 66,000 m3/d. The flow o f 0 m3/d (Appendix Table E. 1) may occur at a 
scheduled plant maintenance and shutdown period or it may be a blank (i.e. data not available) which 
became a zero in the dBase IV file. Information contained within the appended database shows 
approximately daily observations for the flowrate from January 1, 1988 to January 1, 1993, the date 
this data was retrieved (Appendix Table E. 1).

5.2.4 Quality and Quantity of Data Available
The quality o f data from Suncor Inc. is improving substantially with time. However, quality control 
was not a priority when some o f the data presented here were collected. The majority o f the 
analyses are done in-house. The laboratory is a member o f AW AC and analyses samples for round- 
robin testing. They do not include blanks or spiked samples in their in-house testing, but duplicate 
samples are analyzed occasionally.
The quantity o f  the data submitted to AEP in hard copy from industrial dischargers such as Suncor 
Inc. is enormous (monthly and annual reports, etc.). Since they have not yet checked for entry 
errors, AEP is unwilling to release the information to the public in electronic format. Some o f the 
information provided by AEP to SENTAR Consultants Ltd. displayed this entry problem. The data 
was felt to be correct but with a the negative sign attached to the front o f  several o f the readings.
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The parameters with several negative values include TSS, O&G, phenol, ammonia, COD, and 
arsenic. The negative sign was removed from the data before statistical summaries were done. The 
balance o f  the data do not have these inconsistencies.
The quantity o f  data for the TSS, O&G, pH, phenol, sulphide, threshold odor number (TON), 
ammonia, COD, and flowrate is considerable (Table 15). For the five year period between January 
1, 1988 and January 1, 1993, there was a minimum o f 13 samples (for the bioassay) and a maximum 
o f  1459 readings (for the flowrate).

TABLE 15:
Summary Statistics for Industrial Effluent from Suncor Inc.

P a r a m e te r U n its N u m b er M ean M ed ian St. Dev. St. E rror M in .k M ax.
Flow rate m 3/d 1,459 34 ,997 33 ,312 11,346 297 0 66 ,245
96-h  L C »  B ioassay % 13 100 100 0 0 100 100
Amm onia* kg/d-N 237 2.4 0 6.1 0 .40 0.0 4 5 .0
C hem ical O xygen  
Demand*

kg/d 470 273 146 337 16.60 0 241 7

O il &  Grease* kg/d 699 46.1 36.3 36.2 1.47 0.0 197.7
Phenol* kg/d 704 0.11 0 .08 0 .12 0.01 0 .00 0 .8 7
Total Suspended Solids* kg/d 703 96.1 0 193.8 7 .3 7 0 1,299
A rsen ic’ kg/d 15 0.01 0 0 .04 0.01 0 .0 0 0. 17
Sulphide kg/d 236 0 .06 0 0.31 0 .02 0 .0 0 3 .97
PH pH units 691 8 .07 8.1 0.33 0.01 5 .80 9 .20
T hreshold Odor N um ber T O N 201 8.5 4 13.6 0 .96 0 128
T otal O rganic Carbon „ . g g £ — 62 8.4 8.15 3.6 0 .46 0.0 24 .5
a. data with negative signs reversed to positive.
b. The zeros in this column could be: zero, less than detection which has not been entered as <0._kg/d, or blank

(i.e. data not available).
The quantity o f  the metal analysis in the database is limited. The molybdenum (Mo), nickel (Ni), 
selenium (Se), vanadium (V), zing (Zn), cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), 
iron (Fe), lead (Pb), manganese (Mn), and mercury (Hg) have only 10 grab samples from the past 
five years. Arsenic (As) has 15 samples and silver has nine samples for the same time period.

5.2.5 General Characteristics of the Treated Effluent
The wastewater characteristics o f  the Suncor industrial effluent are entirely dependent upon the 
process operation, process upset conditions, mechanical failures, and other aspects that are common 
to industrial facilities. The summary statistics for the general characteristics o f the Suncor Inc. 
effluent monitored from January 1, 1988 to January 1, 1993 are provided in Table 15.

5.2.6 Metals in the Treated Effluent
The summary statistics for trace metals in the Suncor Inc. effluent are provided in Table 16. The 
concentrations o f  metals are generally low. Cadmium, chromium, cobalt, lead, selenium and silver 
have a mean concentration o f  0.00 mg/L (Table 16). These values (taken from the database) do not 
include “<“ signs and do not indicate the detection limit. It is likely that many values should have
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been reported as non-detectable rather than zero. The mean iron concentration o f  4.25 mg/L is 
skewed by the maximum o f 38 mg/L which may be questionable.

TABLE 16:
Summary Statistics for Metals in Industrial Effluent from Suncor Inc.

M etal U n its N u m b er M ean M ed ian SL Dev. S t  E rro r M in. M ax.
Cadmium m g/L 10 0 .00 0 .00 0 .00 0.01 0 .00 0.01
Chromium m g/L 10 0 .00 0 .00 0 .00 0.001 0 .00 0.01
Cobalt m g/L 10 0 .00 0 .00 0 .00 0 .00 0 .00 0 .00
Copper m g/L 10 0.01 0.01 0 .02 0.01 0 .00 0 .06
Iron m g/L 10 4 .25 0 .47 11.86 3.75 0 .03 38.00
Lead m g/L 10 0 .00 0 .00 0 .00 0 .00 0 .00 0.01
M anganese m g/L 10 0.05 0 .05 0 .02 0.01 0 .03 0 .08
Mercury m g/L 10 0.01 0 .00 0 .03 0.01 0 .00 0 .10
M olybdenum m g/L 10 0.15 0 .10 0 .1 7 0 .05 0.01 0 .60
N ick el m g/L 10 0.03 0 .02 0 .03 0.01 0 .00 0 .09
Selenium m g/L 10 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .00
Silver m g/L 9 0.00 0 .00 0 .0 0 0 .0 0 0 .00 0.01
Vanadium m g/L 10 0.11 0 .09 0 .0 7 0 .02 0.01 0 .24
Zinc m g/L 10 0.01 0.01 0.01 0 .00 0 .00 0 .03

The contaminant loading o f the most frequently reported metals (Table 17) were calculated for each 
day that a sample was collected and analyzed for these metals. The values were obtained by 
multiplying the measured concentration by the flowrate on each o f  the days shown (Table 17).

TABLE 17:
Selected Mass Loading of Metals from Suncor Inc.

Date Flow(m3/d) Iron
(kg/d) Manganese(kg/d) Molybdenum(kg/d) Nickel(kg/d) Vanadium(kg/d)01/01/90 25741 11.33 1.80 1.29 0.26 4.1207/01/90 30283 33.01 1.82 5.75 0.61 4.5410/01/90 55267 17.13 3.32 2.76 0.55 2.7601/01/91 27350 13.40 1.37 0.27 0.2701/07/91 41166 3.7004/01/91 32649 1241 0.98 3.59 0.65 7.8407/01/91 55740 54.07 4.46 4.46 0.00 4.4610/01/91 43154 18.12 2.16 8.63 0.86 6.0403/01/92 26971 0.81 1.08 16.18 1.08 2.4306/01/92 52049 27.07 2.08 2.60 0.52 3.1208/01/92 39936 7.59 1.60 5.59 1.60 3.20Mean 39119 142.34 2.07 5.11 0.98 3.88Standard Deviation 11447 386.32 1.07 4.57 1.05 2.07Number 11 10 10 10 10 10
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5.2.7 Nutrients in the Treated Effluent
The only nutrient that is routinely monitored by Suncor is ammonia nitrogen (Table 15). There is a 
long period o f  record for ammonia nitrogen data beginning in 1973. Suncor does a more complete 
scan o f  the constituents in the effluent once annually (Bob Martel pers. comm.). The nutrient data 
(Table 18) were summarized from Table 2.3.2 in SENTAR (1993).
Noton and Shaw (1989) calculated mass loading values for total phosphorus based on the results o f 
synoptic surveys in the winters o f 1988 and 1989 and mass loadings o f  total nitrogen for two 
synoptic surveys in the winter o f 1989. Table 19 taken from SENTAR (1993) added the results o f  
more recent synoptic surveys to the values from Noton and Shaw (1989).

TABLE 18:
Nutrient Data from Suncor Inc.’s Annual Effluent Monitoring

D a te
(D /M /Y )

S a m p le
T yp e

T ota l
K jeld a h l
N itro gen

(m g/L )

D isso lved
N itr ite -
N itra te

N itro gen
(mĝ L)

D isso lved
N itr ite

N itro gen

(m g/L )

A m m on ia
N itro gen

(mg/L)

D isso lved
N itro gen

(m g/L )

T otal
D isso lved

P h osp h oru s

(m g/L )

T otal
P h osp h oru s

(m g/L )
06/03/91 Grab 1.48 0 .1 7 0 0 .024 0 .1 8 0 1.650 0 .106 0 .168
25 /0 2 /9 2 Grab 0 .50 0 .172 0 .020 0 .0 2 0 0 .672 0 .140 0 .2 0 0
11/03/93 Grab 1.03 0 .9 7 7 0.043 0.290* 2 .0 0 7 0.133 0 .1 7 8
27/11/91 C om posite 0 .85 1.090 0 .2 5 7 0.175* 2 .0 0 0 N A N A
2 8 /0 4 /92 C om posite 0.91 0 .686 0.072 0.025* 1.866 N A N A
0 1 /1 0 /92 C om posite 1.18 N A N A 0.500* N A N A 0.171

a. These results are dissolved ammonia nitrogen whereas the other 1991 and 1992 results were total ammonia 
nitrogen.

NA = not available
TABLE 19:
Mass Loading of Total Phosphorus and Total Nitrogen
from the Suncor Inc. Effluent Measured During Synoptic Surveys*

Date(D/M/Y) Discharge(m3/s) Total Nitrogen (mg/L) Total Nitrogen Loading (kg/d)
TotalPhosphorus(mg/L)

TotalPhosphorusLoading(kg/d)15/03/88 0.3 0.932 24.2 0.254 6.609/02/89 0.289 0.91 22.7 0.174 4.308/03/89 1.01b 21.0 0.235 4.914/03/90 0.303 0.97 25.406/03/91 0.372 1.65 53.0 0.168 5.425/02/92 0.280 0.672 16.3 0.2 4.8
a. Data from Alberta Environment
b. Calculated by Noton and Shaw 1989
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5.2.8 Toxicity
Suncor Inc. is required to monitor the effluent for toxicity using two tests: the rainbow trout and 
D a p h n ia  m agn a  (an invertebrate) acute lethality tests. The results o f  the rainbow trout test indicate 
that the effluent is not acutely toxic since there has been 100% survival in the thirteen tests included 
in Table 15. Results o f  the D a p h n ia  m agn a  tests are not included in the database. Although 
monitoring o f D a p h n ia  m a g n a  was required earlier, Suncor Inc. began doing this bioassay in 1994. 
Data showing that the effluent is non-toxic will be publicly available in March 1995 as part o f an 
application by Suncor Inc. to Alberta Environmental Protection.

13-089-31-04/NRBS
Effluent Characterizabon

5 .9



SECTION 6.0
DISCUSSION OF IMPACTS 

ON THE AQUATIC ENVIRONMENT



6.0 DISCUSSION OF IMPACTS ON THE AQUATIC ENVIRONMENT
The combined factors of:
1. a weak effluent data set;
2. lack o f in-stream impact monitoring data; and
3. technology-based, rather than environmentally-based licence requirements;
severely constrain a discussion o f  impacts o f these discharges on the aquatic environment. The 
following sections are therefore limited to relating loading to generally-known impacts and to licence 
limits. Potential impacts are discussed in the absence o f actual measurements.

6.1 RELATIVE IMPORTANCE OF IMPACTS
✓

The most common potential instream impacts resulting from treated sewage discharge are: reduced 
concentrations o f  dissolved oxygen due to the oxygen demand o f this organic waste; deposition o f  
solids on the streambed; increased growth o f algae and aquatic plants due to increased nutrients; and 
toxicity to fish or invertebrates due to toxic concentrations o f  ammonia and chlorine. Solids 
deposited in the receiving stream may result in an accumulation o f septic sludge and loss o f  aquatic 
habitat (Thomann and Mueller 1987; Krenkel and Novotny 1980).
The objectives for BOD or TSS in the A lb e r ta  A m b ien t S u rface W ater Q u a lity  In terim  G u id e lin es  
(AEP 1993) require further information about the receiving stream. The allowable BOD is 
dependent on the assimilative capacity o f  the receiving water. The BOD must not exceed a limit 
which would create a dissolved oxygen content o f less than 5 mg/L. Suspended solids are not to be 
increased by more than 10 mg/L over the background value. The impact o f  each sewage treatment 
plant on water quality and aquatic habitat would have to be considered on an individual basis.
Secondary treatment o f  sewage, which is required in Alberta, effectively removes BOD and TSS to 
the concentrations outlined in Section 2.4. Whether potential impacts become actual impacts 
depends on the capacity o f the receiving stream to assimilate the effluent and the sensitivity o f the 
aquatic ecosystem (Thomann and Mueller 1987). Stream characteristics such as discharge volume 
and velocity, minimum instream dissolved oxygen concentrations, habitat type (e.g. type o f  substrate, 
vegetation), presence o f sensitive species and other factors will determine the magnitude, if any, o f  
the impact. Monitoring o f environmental effects is not required in sewage treatment plant licenses; 
therefore, instream data are not routinely available. If the sewage treatment plant effluent constitutes 
a substantial part o f  the receiving streamflow, instream studies would be required before plant 
upgrading would be permitted. Instream studies have been required in Alberta, but not in the NRBS 
area.
Since all major industrial and municipal dischargers have secondary treatment o f  the effluent, the 
relative importance o f  BOD and TSS loading from municipal discharges compared to industrial 
discharges depends primarily on the volume o f discharge. SENTAR (1993) showed daily discharges 
o f  approximately 60,000 to 112,000 m3/d for kraft pulp mills and approximately 4,000 to
16,000 m3/d for CTMP mills. The mean Suncor Inc. flowrate is approximately 35,000 m3/d. 
Therefore, the discharge from the largest municipal continuous sewage treatment plant (Table 8) is
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comparable to the discharge from CTMP pulp mills, but less than discharge from kraft mills and 
Suncor Inc.
Nitrogen and phosphorus have been identified as two o f the most important elements controlling the 
growth o f algae and aquatic plants in surface waters. The addition o f treated sewage to nutrient- 
limited waters may cause eutrophication. Nuisance growth o f algae or aquatic plants may result in 
oxygen depletion in the receiving water, as well as odour problems (WPCF 1983). The data from 
the synoptic surveys and the split sampling reviewed in SENTAR (1993), although limited, indicate 
the importance o f  treated municipal sewage as a point source o f nutrients. Municipal sewage 
treatment plants generally have concentrations o f  nutrients in their effluent that are as high, or higher, 
than the concentration o f nutrients in pulp mill effluents (SENTAR 1993). The concentration o f  
ammonia in many municipal effluents (Athabasca, Ft. McMurray, Slave Lake, Peace River) is an 
order o f  magnitude higher than the concentration in pulp mill effluents (SENTAR 1993). Nutrient 
loadings from periodic and some continuous municipal effluents are considerably less than those from 
pulp mills because the volume discharged is less. Nevertheless, Grande Prairie and Ft. McMurray 
sewage effluent loads are within the range o f  nutrient loads from pulp mills (SENTAR 1993).
If oil and grease are not removed before discharge o f the waste, it can interfere with biological life in 
the surface waters and create unsightly floating matter and films. These components tend to coat 
surfaces and interfere with biological processes. Phenols and sulphides will cause taste and odour to 
water and fish at relatively low concentrations. Taste and odour o f the water from phenols will be 
especially enhanced when the water is chlorinated (Sawyer and McCarty 1978). Phenols also exhibit 
toxicity at relatively low concentrations. These parameters are not routinely measured by 
municipalities, but loading limits for these parameters are contained in the Suncor Inc. licence. 
Phenol and sulphide loads were well below effluent limits. Oil and grease limits were also met.
Trace quantities o f  many metals, such as nickel (Ni), manganese (Mn), lead (Pb), chromium (Cr), 
cadmium (Cd), zinc (Zn), copper (Cu), iron (Fe), mercury (Hg) are important constituents o f  most 
waters. Some o f  these metals are necessary for growth o f biological life. Nevertheless, the presence 
o f these metals in excessive quantities may interfere with beneficial uses o f  the water because o f their 
toxicity (Metcalf and Eddy 1985). The concentration o f metals is not usually monitored in sewage 
treatment plant effluents since metals tend to be removed with the sewage solids. Data are available 
for the Peace River sewage treatment plant effluent and Suncor Inc. effluent (Table 20). A number 
o f  parameters including copper, iron, manganese, mercury, mercury, selenium and zinc have 
exceeded the Alberta guidelines on one or more occasions; however, the guidelines apply to ambient 
water quality and not effluent quality. When the effluent was mixed in the receiving stream, the 
guideline concentrations may have been achieved, but this is not monitored. As pointed out earlier, 
Peace River effluent is atypical; the BOD 5 data indicate that the treatment method is not as effective 
as the sewage treatment at other municipalities in the NRBS area. Although data on metals are not 
available for effluents from the other sewage treatment plants, their effluent quality is likely to be 
better. Wastewater treatment plant sludge residuals would be required to be licensed before 
discharge into rivers in Alberta. None o f  the communities discharging into the northern river basins 
have provision to discharge municipal sludges. Co-disposal o f sludge with municipal refuse in 
landfills is the most common sludge disposal method (Environment Canada 1984).
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TABLE 20:
Metal Concentrations Measured in Effluent 
Compared to Water Quality Guidelines

Parameter Median
___ (mg/L)

Suncor Maximum
(m g/L)

Town of Peace River Median Maximum
____ (m g/L)__________ (m g/L)

AlbertaGuidelines
(m g/L)Cadmium 0.00 0.01 0.0015 0.0015 0.01Chromium 0.00 0.01 0.003 0.005 0.05Cobalt 0.00 0.00 0.0025 0.005 -

Copper 0.01 0.06 0.051 0.06 0.02Iron 0.47 38.00 0.52 2 0.3Lead 0.00 0.01 0.021 0.021 0.05Manganese 0.05 0.08 0.088 7 0.03Mercury 0.00 0.10 - - 0.0001Molybdenum 0.10 0.60 0.004 0.005 -
Nickel 0.02 0.09 0.0075 0.01 -
Selenium 0.00 0.00 0.0375 0.04 0.01Silver 0.00 0.01 - - 0.05Vanadium 0.09 0.24 0.0045 0.01 -
Zinc 0.01 0.03 0.079 0.1 0.05

Sewage treatment plant effluent could be toxic due to the presence o f  ammonia and chlorine; 
however, sufficient data are not available to assess the significance o f  whole effluent toxicity, or 
toxicity due to ammonia and chlorine in receiving streams. Data on ammonia-nitrogen loading from 
the Suncor Inc. plant are available. The maximum load o f 45 kg/d (as N) reported in Appendix E 
(January 1990 to March 1993) occurred at a flow o f 32,176 m3/d and a pH o f 8.2 in March 1991. 
The concentration o f un-ionized ammonia in the effluent on this date would have been about
0.02 mg/L (as N). This concentration is below mean acute toxicity values for aquatic species 
assessed by the U.S. EPA (1985). The Suncor Inc. effluent has not been found to be toxic in routine 
bioassays.
6.2 COMPLIANCE WITH REGULATIONS
The licensed limits that municipalities must meet are based on the types o f  sanitary wastewater 
treatment, not on the capacity o f  a particular receiving stream to assimilate the remaining BOD. 
Even when discharges are clearly exceeding the BOD5 limit o f 25 mg/L, such as the Ft. Smith and 
Peace River discharges, this does not necessarily mean that there are significant impacts (other than 
possibly a local impact) due to the large volume o f water in both the Peace River and Slave River. 
Basically, the current reporting does not monitor for environmental effect, but rather for failure o f  
the treatment system to treat the sewage to a design standard. First-hand knowledge, or a special 
study, would be needed to determine whether a discharge was actually causing an impact on the 
receiving stream.
The guideline for all waste stabilization lagoons is a BOD 5 o f less than 25 mg/L in a grab sample 
collected at the time o f  discharge. When the periodic municipal dischargers (Appendix Table D .l)  
were screened, there were 26 dischargers exceeding a BOD5 o f  25 mg/L in effluent released to the 
environment (Figure 8 ). Eaglesham, Entwistle, Fairview, Ft. Vermilion, Grandview Hutterite 
Colony, Grassland, Hythe, Janvier School, Peace River Airport, Sexsmith, Swan Hills, Triple L 
Mobile Home Park and Valleyview effluents all had BOD 5 concentrations exceeding 25 mg/L on
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more than one occasion. Three o f  these, Eaglesham, Peace River airport and Valleyview, have 
repeated exceedances with at least one reported value over 100 mg/L.
Three o f the larger municipalities discharge continuously from waste stabilization lagoons. Peace 
River and Ft. Smith are routinely discharging sewage with a BOD5 greater than 100 mg/L. Ft. 
Chipewyan also discharges sewage that exceeds 25 mg/L o f BOD5.
A BOD5 o f less than 25 mg/L is also required for effluent from aerated stabilization basins, although 
it is based on a monthly average. The municipalities with aerated stabilization basins are listed in 
Table 3. Barrhead, Edson, Ft. McMurray and Wabasca all meet the licensed limit. The limit was 
exceeded in July and August at Jasper, occasionally at Lac La Biche and Manning; but the limit was 
exceeded more frequently at Slave Lake in 1992 and 1993 (the most recent data in the database).
Mechanical wastewater treatment systems have a maximum limit o f 25 mg/L for both BOD and TSS 
based on monthly averages. Whitecourt, Grande Cache, Grande Prairie and Peace River 
Correctional Centre all have mechanical systems that produce good quality effluent that is well below 
the licensed limit for both BOD5 and TSS.
For wastewater treatment systems that have disinfection, the total chlorine residual must be between
0.5 mg/L and 3.5 mg/L after 20 minutes o f contact. Wabasca and the Peace River Correctional 
Centre disinfect their wastewater, but there are no data to determine whether they are in compliance.
Based on a review o f the database (Appendix E), the effluent from Suncor Inc. has been in 
compliance with licensed limits. The COD load from individual samples never exceeded the 
allowable peak daily load o f 3000 kg/d (Table 13). Also, the maximum monthly COD load of 
1200 kg/d was never exceeded, although the results for individual samples exceeded this value on 
eleven occasions. Similarly, the oil and grease maximum monthly load and peak daily load of  
150 kg/d and 300 kg/d, respectively, were not exceeded but the results for individual samples 
exceeded 150 kg/d on twelve occasions. The maximum ammonia-N load from a single sample was
45.01 g-N/d (Table 15), well below the 70 kg-N/d limit. The maximum monthly mean o f  18 kg-N/d 
was below the maximum monthly load limit o f 25.0 kg-N/d (Table 13). Phenol and sulphide loads 
were generally well below effluent limits and the effluent has not been acutely toxic.
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7.0 DATA GAPS
Data are generated by sewage treatment plants in response to regulatory requirements to ensure
good plant operation and compliance. When these data are reviewed with respect to meeting
environmental research objectives, the following data gaps were identified:
1. There is no central database; data are held at each sewage treatment plant.
2. The lack o f  accurate flow data from some dischargers is an important data gap because, 

without the rate o f flow, the load o f all other reported parameters (e.g. BOD5, TSS, TP, 
NH3-N, etc.) discharged to the receiving waters cannot be determined. This one data gap, 
therefore, renders useless other data.

3. The analyses done routinely are related primarily to monitoring the overall performance o f 
the sewage treatment plant. They are primarily technology-based. Environmentally-based 
effluent monitoring, such as toxicity testing, fecal coliform tests, total phosphorus, etc., are 
not required, except for specific dischargers.

4. Industries such as pulp mills are required to monitor for environmental effects through 
requirements for benthic invertebrate monitoring, acute and chronic toxicity tests, etc., as 
well as formal environmental effects monitoring (EEM). Municipalities in the NRBS area1 
are generally not required to assess the effects o f their effluent on the receiving stream. Since 
municipalities and industries tend to occur together, the lack o f this data makes it difficult to 
accurately assess cumulative impacts to a river and, generally, places the onus o f  determining 
the cumulative impact on only one o f the contributors, industry.

5. The range o f  parameters is generally very restricted so that little data pertaining to major 
ions, metals, toxicity, etc., are available.

6. Lack o f replicate samples and the small number o f  samples (one or two per year) make an 
estimate o f  precision impossible in the periodic discharges database. It is difficult to interpret 
outliers in the data under these conditions.

7. The database containing the Suncor effluent data should be used with caution because the 
database contained negative values which are unlikely to be correct.

Municipalities are required to assess instream impacts when upgrading if the volume of effluent is significant 
in comparison to the receiving stream. This occurs more frequently in southern Alberta.
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8.0 RECOMMENDATIONS
The recommendations arising from this report are as follows:
■  It is recommended that a central accessible database for discharge data be retained and 

properly maintained.
■  It is recommended that a quality assurance and quality control (QA/QC) program from 

sample collection to data entry be considered by AEP. This review found opportunities to 
improve quality control, particularly at the sample transportation, and data entry steps. As 
certified operators take on a greater monitoring role under reduced provincial surveillance, 
it is suggested that greater emphasis on QA/QC be added to their training. This, along 
with consistent enforcement o f  licence reporting requirements, would improve data 
quality.

■  It is recommended that effluent data from periodic dischargers should not be used for 
scientific research due to missing data, estimated data, questionable data, and little 
assurance o f data quality. Flowrate data is the most deficient. Effluent data from 
continuous dischargers should be used with caution and regard to the comments made 
throughout this report. The monitoring was not originally designed for research and was 
intended for regulatory purposes only.

■  It is recommended that more attention be given to environmentally-based, rather than 
technology-based, monitoring so that data become available to assess cumulative effects 
and total loadings from all point sources on a river. There is currently a substantial gap 
between the extensive monitoring that industries are required to do and the monitoring 
done by large municipalities even though the concentrations and loads o f  some 
constituents may be in the same order o f magnitude.

■  It is recommended that NRBS, AEP, and the municipalities involved review the data 
showing that sanitary wastewater effluents with high BOD concentrations are being 
discharged at a number o f  locations in the NRBS area. A  review o f the potential 
environmental effects o f these effluents in the vicinity o f  the discharge is recommended, if 
this information is not already available.

■  Because very little data on microbial populations (total coliform, fecal coliform, etc.) and 
chlorine residuals are available, it is recommended that NRBS, AEP and the municipalities 
consider the need for instream data and more effluent monitoring data. This is a necessary 
first step in assessing the adequacy o f current disinfection requirements.
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DEFINITION OF TERMS

TERM DEFINITION
AEP
ANC
APHA
ASB
AW AC
BOD
BODs
CaC0 3

CFU
COD
EEM
F/M
LC50
N
NH 3 -N
NRBS
O&G
P
P 0 4

QA/QC
RBC
TKN
TOC
TON
TP
TSS
VSS
WPCF
WQB

Alberta Environmental Protection
Alberta Newsprint Company
American Public Health Association
aerated stabilization basins
Alberta Water Analysts Committee
biological oxygen demand
biological oxygen demand measured over 5 days
calcium carbonate
colony forming units
chemical oxygen demand
environmental effects monitoring
food to microorganisms ratio
50% lethal concentration*
nitrogen
ammonia-nitrogen 
Northern River Basins Study 
oil and grease 
phosphorus 
phosphate
quality assurance/quality control
rotating biological contactors
total kjeldahl nitrogen
total organic carbon
threshold odour number
total phosphorus
total suspended solids
volatile suspended solids
Water Pollution Control Federation
Water Quality Branch

* concentration at which 50% o f the test organisms die.
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SCHEDULE A - TERMS OF REFERENCE

Project 2112-B1: Effluent Characterization, Contaminants in Aquatic Ecosystems 
and Ecotoxicity of Pulp Mill Effluents

I. Introduction

These Terms o f  Reference have been developed in  support  o f  t h r e e  p r o j e c t s ,  which  
t o  a c e r t a i n  e x t e n t ,  deal  w i t h  the e c o t o x i c i t y  o f  l i q u i d  contaminants r e le a s e d  
i n t o  the  a q u a t i c  environment  by m u n i c i p a l i t i e s  and i n d u s t r i e s  or  t h a t  a l r e a d y  
e x i s t  in  t h e  ambient a q u a t i c  en v i ro n m en t .  A l l  o f  the  p r o j e c t s  w i l l  i n v o l v e  
c o m p i l in g  and s y n t h e s i z in g  e x i s t i n g  in f o r m a t io n  on contaminants  and t h e i r  
e c o t o x i c o l o g i c a l  e f f e c t s ; This background” in f o r m a t io n  w i l l  be v i t a l  to  th e  
development  o f  a comprehensive e c o t o x i c i t y  s t r a t e g y  and a q u a t i c  ecosystem r i s k  
assessment f o r  the  Northern  R iv e r  Basins Study.

Proposa ls  w i l l  be judged based on the  f o l l o w i n g  c r i t e r i a :

1. t h e  e x p e r t i s e  assigned to  th e  p r o j e c t ;

2 .  t h e  work t h a t  can be completed on the  p r o j e c t  be fore  March 3 1 s t ,  
1993;

3.  t o t a l  c o s t ;  and,

4 .  when the  e n t i r e  p r o j e c t  w i l l  be completed.

II. Effluent Characterization - Municipal and Non-Pulp Mill Industry Sources

1. Objective

The purposes o f  t h i s  p r o j e c t  in c lu d e  th e  f o l l o w i n g :

1) t o  i d e n t i f y  the  l o c a t i o n ,  t r e a t m e n t  t e c h n o lo g y ,  types o f  wastes  
( i e . ,  l i q u i d ,  s o l i d ,  gas) and waste d is p o s a l  methods o f  a l l  l i c e n s e d  
e f f l u e n t  d is c h a r g e r s  in  the  Peace,  Athabasca and Slave r i v e r  b a s in s :  
and,

2) t o  compi le  and s y n th e s iz e  e x i s t i n g  in f o r m a t i o n  from government and 
i n d u s t r y  sources on the  n a t u r e  o f  l i q u i d  e f f l u e n t s  ( i e . ,  n u t r i e n t s ,  
pathogens,  contam in an ts ,  t o x i c  compounds, compounds t h a t  cause t a s t e  
and odour problems in f i s h  and w a t e r ,  e t c . )  from municipal  and non­
pu lp  m i l l  i n d u s t r i e s  t h a t  a re  being d is c h a rg e d  i n t o  the  Peace,  
Athabasca and S lave  r i v e r s  and t h e i r  major  t r i b u t a r i e s .
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2. Requirements

1) I d e n t i f i c a t i o n  o f  E f f l u e n t  Sources

Compile e x i s t i n g  i n f o r m a t i o n  from government and i n d u s t r y  sources  
p e r t a i n i n g  to  t h e  l o c a t i o n ,  t r e a tm e n t  t ech n o lo g y ,  types o f  wastes ( i e . ,  
l i q u i d ,  s o l i d ,  gas) and waste d isposa l  methods o f  a l l  l i c e n s e d  e f f l u e n t  
d is c h a r g e r s  in  the  A l b e r t a  and Northwest  T e r r i t o r i e s  p o r t io n s  o f  the  
Peace,  Athabasca and S la v e  r i v e r  b as in s .  T h is  in f o r m a t io n  is  to  be 
compiled in  a g e o - r e f e r e n c e d  ( t o  f a c i l i t a t e  GIS u t i l i z a t i o n  o f  the d a t a ) ,  
e l e c t r o n i c  database (dBase IV f o r m a t ) .

2) Non-Pulp M i l l  I n d u s t r y  and M unic ipa l  E f f l u e n t  C h a r a c t e r i z a t i o n

a) Based on 1,  above, i d e n t i f y  those l i c e n s e d  d is c h a rg e rs  t h a t  r e l e a s e  
l i q u i d  e f f l u e n t s  i n t o  the  Peace, Athabasca and S lave  r i v e r s  and 
t h e i r  major  t r i b u t a r i e s .  From government and in d u s t r y  sources,  
assemble comprehensive h i s t o r i c a l  da ta  p e r t a i n i n g  t o  the  n a tu re  and 
e c o t o x i c i t y  o f  th ese  e f f l u e n t s  as w e l l  as the  t re a t m e n t  technology  
employed.

b) From the above, s e l e c t  one e f f l u e n t  source and e n t e r  a l l  r e l e v a n t  
d a ta  in t o  a p r o t o t y p e  g e o - re f e re n c e d  ( t o  f a c i l i t a t e  GIS u t i l i z a t i o n  
o f  the  d a t a ) ,  e l e c t r o n i c  database (dBase IV f o r m a t ) ,  and prepare  
t a b l e s ,  graphs and s t a t i s t i c s  o f  the  d a t a .  The p ro to ty p e  database  
i s  then to  be rev iewed  by the  P r o j e c t  L ia is o n  O f f i c e r  and o th e rs  
a s s o c ia te d  w i t h  t h e  NRBS f o r  i t s  c o n s is te n c y  w i t h  o th e r  NRBS 
databases and ease o f  use.  The database i s  to  in c lu d e  comprehensive  
d a ta  on n u t r i e n t s  (N, P, C, BOD, e t c . ) ,  contaminants  ( m e t a ls ,  
o rg a n ic s ,  s u lp h id e s ,  compounds t h a t  cause t a s t e  and odour problems,  
e t c . )  and pathogens ( m ic ro b io lo g y )  a s s o c ia te d  w i t h  l i q u i d  e f f l u e n t  
d is c h a rg e s ,  as w e l l  as the  r e s u l t s  o f  t o x i c o l o g i c a l  t e s t s  o f  these  
e f f l u e n t s .  The database is  a lso  to  in c lu d e  comprehensive  
in f o r m a t io n  on t h e  types o f  t r e a tm e n t  systems employed and the  
p h ys ica l  n a t u re  o f  th e  d ischarges  ( i e . ,  the  volume, t i m i n g ,  
d u r a t i o n ,  lo a d in g  and c o n c e n t ra t io n s  o f  d i s c h a r g e s ) .

c) Review the  p r o t o t y p e  database w i th  th e  P r o j e c t  L ia is o n  O f f i c e r  and 
modify  the  fo rm at  o f  the  database as d i r e c t e d  by the  P r o j e c t  L ia is o n  
O f f i c e r .  U t i l i z i n g  th e  agreed to  f o rm a t ,  e n t e r  a l l  remain ing  d a ta  
f o r  a l l  m u n ic ip a l  and non-pulp m i l l  e f f l u e n t  sources and prepare  
a p p r o p r ia t e  t a b l e s ,  graphs and s t a t i s t i c s .

d) Prepare  a conc ise  t e c h n i c a l  r e p o r t  on the  database  system in c lu d in g  
a gu ide f o r  u s e rs ,  d i c t i o n a r y  and any o t h e r  p e r t i n e n t  s p e c i f i c a t i o n s  
o f  the  e l e c t r o n i c  database  submission.
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3)  S yn th es is  Report

a)  Based on the  data  compiled in  2 ,  above, as w e l l  as o t h e r  i n f o r m a t io n  
sources ,  p repare  a comprehensive sy n th e s is  r e p o r t  d is c u s s in g  the  
n a t u r e  o f  l i q u i d  e f f l u e n t s  from non-pulp m i l l  and m unic ipa l  sources  
and t h e  impacts or  p o t e n t i a l  impacts o f  these e f f l u e n t s  on the  
a q u a t i c  ecosystems o f  the  n o r th e rn  r i v e r s .  The r e p o r t  should be 
s i m i l a r  in  s t y l e  and c o n t e n t ,  w i t h  th e  e x c e p t io n  t h a t  i t  w i l l  
c o n t a in  g r e a t e r  d iscu ss io n  on e c o t o x i c i t y ,  to  McCubbin and Folke  
( 1 9 9 2 ) .

b) The s y n t h e s is  re p o r t  is  to  in c lu d e  the  f o l l o w i n g :

in f o r m a t io n  on the  l o c a t i o n  o f  non-pu lp  m i l l  i n d u s t r y  and 
munic ipa l  e f f l u e n t  sources in the  Study Area and r e l a t i v e  to  
pulp m i l l  e f f l u e n t  sources ( i n c l u d e  1 : 2 5 0 ,0 0 0  or  g r e a t e r  
maps);
a d iscu ss io n  on the  c h e m is t ry ,  e c o t o x ic o lo g y  and m ic r o b io lo g y  
o f  d is c h a rg e s ,  i n c l u d i n g  a s t a t i s t i c a l  summary o f  the  
parameters  discussed;
a d iscu ss io n  o f  th e  phys ica l  n a t u re  o f  l i q u i d  e f f l u e n t  
d isch arg es  ( i e . ,  t i m i n g ,  d u r a t i o n ,  q u a n t i t i e s ,  l o a d in g  and 
c o n c e n t r a t io n  o f  d i s c h a r g e s ) ,  i n c lu d in g  a s t a t i s t i c a l  summary 
o f  the  parameters d iscussed;
a d iscu ss io n  o f  the  impacts or  p o t e n t i a l  impacts o f  non-pu lp  
m i l l  i n d u s t r y  and m u n ic ip a l  l i q u i d  e f f l u e n t  d isch arg es  on the  
a q u a t ic  environment;
a d iscu ss io n  o f  the  Q u a l i t y  A s s u r a n c e /Q u a l i t y  Contro l  measures 
imposed on data  from v a r io u s  sources;
to  the  e x t e n t  p o s s i b l e ,  a d iscu ss io n  o f  l i c e n s i n g  req u i rem en ts  
f o r  non-pulp m i l l  i n d u s t r y  and m u n ic ip a l  d isch arg es  and 
compliance w i th  these  requ irements  ( r e g u l a t i o n s ) ;  
i d e n t i f i c a t i o n  o f  in f o r m a t io n  gaps and recommendat ions as to  
how in fo rm a t io n  gaps can be r e s o lv e d ;  and, 
an assessment o f  the  r e l a t i v e  importance o f  v a r io u s  n on-pu lp  
m i l l  i n d u s t r y  and m u n ic ip a l  l i q u i d  e f f l u e n t s  w i t h  r e s p e c t  to  
contaminant ,  pathogen (microbe)  and n u t r i e n t  lo a d in g  in  the  
Study Area.

c )  The d a t a ,  inc luded  in the  databases compiled in 1 and 2,  above,  are  
to  be in c luded  as hardcopy appendices to  the  s y n th es is  r e p o r t .  
R eference  to  these appendices should be made in  th e  main body o f  the  
r e p o r t .

3. Reporting Requirements

1) Submit the  i n i t i a l  database f o rm a t ,  co m p i l in g  e f f l u e n t  d a t a  from a 
s i n g l e  source ,  by a d a te  to  be decided upon by the  P r o j e c t  L i a i s o n  
O f f i c e r  and S c i e n t i f i c  S t a f f  in  c o n s u l t a t i o n  w i t h  the  c o n t r a c t o r .
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2) Submit  ten copies o f  the  d r a f t  t e c h n ic a l  r e p o r t  f o r  the  e l e c t r o n i c  
database and ten cop ies  o f  the  d r a f t  syn th es is  r e p o r t  to  the  P r o j e c t  
L ia is o n  O f f i c e r  by a d a te  to  be decided upon by the  P r o j e c t  L i a i s o n  
O f f i c e r  and S c i e n t i f i c  S t a f f  in  c o n s u l t a t i o n  w i t h  th e  c o n t r a c t o r .  
Also submit the  " d r a f t "  e l e c t r o n i c  database on non-pulp  m i l l  
i n d u s t r y  and m u n ic ip a l  e f f l u e n t  c h a r a c t e r i z a t i o n  and the  " d r a f t "  
e l e c t r o n i c  database on l i c e n s e d  e f f l u e n t  d isch arg es  in  the  n o r th e rn  
r i v e r  basins a long w i t h  the  d r a f t  t e c h n i c a l  r e p o r t  f o r  the  
e l e c t r o n i c  database and th e  d r a f t  syn thes is  r e p o r t .

3)  Submit f i n a l  r e p o r t s  o f  the  t e c h n ic a l  r e p o r t  f o r  th e  e l e c t r o n i c  
database and the  s y n t h e s is  r e p o r t  to  the  P r o j e c t  L ia is o n  O f f i c e r  
t h r e e  weeks a f t e r  t h e  r e c e i p t  o f  the  rev iew  comments on the  d r a f t  
r e p o r t s .  F ive  c e r l o x  bound copies and two camera -ready  o r i g i n a l  o f  
each f i n a l  r e p o r t  a re  t o  be submitted to  t h e  P r o j e c t  L ia is o n  
O f f i c e r .  E l e c t r o n i c  c o p ie s ,  in Word P e r f e c t  5 . 1  f o rm a t ,  o f  each 
r e p o r t  are  a lso  to  be subm it ted  on a 5 1 /4  or  3 1 /2  inch f lo p p y  d i s k  
to  the  P r o je c t  L ia is o n  O f f i c e r .  The syn th es is  r e p o r t  i s  to  in c lu d e  
an e x e c u t iv e  summary.

4)  S p e c i f i c  data  co n ta in ed  w i t h i n  t a b l e s ,  f i g u r e s  and appendices o f  the  
f i n a l  syn th es is  r e p o r t  must be placed in  a dBase IV f i l e  on a 5 1 /4  
o r  3 1 /2  inch f lo p p y  d i s k  and submit ted to  th e  P r o j e c t  L ia is o n  
O f f i c e r  along w i t h  th e  f i n a l  r e p o r t .

5) Submit the  f i n a l  e l e c t r o n i c  databases to  the P r o j e c t  L ia is o n  O f f i c e r  
t h r e e  weeks a f t e r  r e c e i p t  o f  the reviewed d a tab ases .

III. Contaminants in Aquatic Ecosystems - Annotated Bibliography and Synthesis 
Report

1. Objective

The purpose o f  t h i s  p r o j e c t  i s  to  p re p a r e  an annotated b i b l i o g r a p h y  and e x p e r t  
s y n t h e s i s  r e p o r t  on contaminants found in  the  ambient a q u a t i c  environment  o f  th e  
n o r t h e r n  r i v e r s  and t h e i r  p o t e n t i a l  impacts and e c o t o x i c o l o g i c a l  e f f e c t s  on the  
a q u a t i c  ecosystem.

2. Requirements

1. Annotated B ib l io g ra p h y

P rep are  an annotated b i b l i o g r a p h y  o f  databases ( i n d i c a t e  whether  the  
database  e x i s t s  in  hardcopy o r  e l e c t r o n i c  f o r m a t ) ,  government ana non­
government r e p o r t s ,  j o u r n a l  r e p o r t s ,  book c h a p t e r s ,  s tu d en t  th e s e s ,  e t c .  
p e r t a i n i n g  to  chemical and m i c r o b i a l  contaminants e x i s t i n g  in the  a q u a t i c  
environment  ( w a t e r ,  sed im en t ,  b i o t a )  and p o t e n t i a l  impacts and 
e c o t o x i c o l o g i c a l  e f f e c t s  o f  t h e s e  contaminants to  a q u a t i c  ecosystems.  
F ac to rs  such as lo ad in g  p e r s i s t e n c e ,  b ioaccum ula t ion  and t o x i c i t y  should  
be used as search c r i t e r i a .  D iscu ss io n  is  to  be presen ted  r e g a rd in g  the  
adequacy o f  Q u a l i t y  A s s u r a n c e / Q u a l i t y  Contro l  measures imposed on d a t a .
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2.  S y n th e s is  Report

a) Prepare  an e x p e r t  syn th es is  r e p o r t  f rom the  in f o r m a t io n  and d a ta  
assembled in  1, above,  on contam inants  (chemical  and m i c r o b i a l )  
found in  the  a q u a t ic  environment  ( w a t e r ,  sed iment ,  b i o t a )  o f  th e  
n o r th e rn  r i v e r s  and t h e i r  p o t e n t i a l  impacts and e c o t o x i c o l o g i c a l  
e f f e c t s .

b) The r e p o r t  i s  to  in c lu d e  the  f o l l o w i n g :

a comparison o f  the  f i n d i n g s  to  p re s e n t  t ren d s  in  e f f l u e n t  
q u a ! i t y / q u a n t i t y  in th e  s tudy a re a ;
summary s t a t i s t i c s  about th e  types  and l e v e l s  o f  contaminants  
p resen t ;
a d iscu ss io n  o f  the  e c o t o x i c o l o g i c a l  s i g n i f i c a n c e ,  in c lu d in g  
s i g n i f i c a n c e  to  human h e a l t h ,  o f  contaminants  and t h e i r  
c o n c e n t r a t io n s ;
an assessment o f  th e  s i g n i f i c a n c e  o f  the  presence,  
c o n c e n t r a t io n  and d i s t r i b u t i o n  o f  contaminants  found in th e  
a q u a t ic  environment;
a d iscu ss io n  o f  the  p resen ce ,  c o n c e n t r a t i o n  and d i s t r i b u t i o n  
o f  contaminants in  th e  a q u a t i c  env i ronment  w i t h  res p e c t  to  
w ate r  q u a l i t y  g u i d e l i n e s  and o b j e c t i v e s ;  
a d iscu ss io n  o f  i n f o r m a t i o n  gaps r e g a r d in g  p o t e n t i a l  t o x i c  
e f f e c t s  o f  contaminants in  t h e  s tudy a r e a ,  i n c lu d in g  
parameters r e q u i r i n g  m o n i t o r i n g ,  e t c . ;  and,  
a d iscu ss io n  o f  the  Q u a l i t y  A s s u r a n c e / Q u a l i t y  Contro l  measures 
imposed on d a ta  cons idered  in  t h i s  r e p o r t .

3. Reporting Requirements

1) Submit ten  copies  o f  the  d r a f t  ann o ta ted  b i b l i o g r a p h y  and ten copies  
o f  th e  d r a f t  syn th es is  r e p o r t  by a d a t e  to  be decided upon by the  
P r o j e c t  L ia is o n  O f f i c e r  and S c i e n t i f i c  S t a f f  in  c o n s u l t a t i o n  w i t h  
th e  c o n t r a c t o r .

2) Three  weeks a f t e r  the  r e c e i p t  o f  r e v ie w  comments on th e  d r a f t  
annota ted  b ib l i o g r a p h y  and d r a f t  s y n t h e s is  r e p o r t ,  submit f i v e  
c e r l o x  bound copies  and two cam era -ready  o r i g i n a l s  o f  each f i n a l  
r e p o r t  to  th e  P r o je c t  L ia is o n  O f f i c e r .  The s y n t h e s is  r e p o r t  i s  to  
in c lu d e  an e x e c u t iv e  summary.

3)  An e l e c t r o n i c  copy, in  Word P e r f e c t  5 .1  f o r m a t ,  o f  both the  
annota ted  b i b l i o g r a p h y  and s y n t h e s is  r e p o r t  a re  to  be submit ted to  
t h e  P r o j e c t  L ia is o n  O f f i c e r  on 5 1 / 4  or  3 1 /2  inch f lo p p y  d is k  a long  
w i t h  the  f i n a l  r e p o r t s .  4

4) S p e c i f i c  d a ta  conta ined  w i t h i n  t a b l e s ,  f i g u r e s  and appendices o f  the  
f i n a l  annotated b ib l io g r a p h y  and s y n t h e s is  r e p o r t  must be p laced in  
dBase IV f i l e s  and submit ted to  the  P r o j e c t  L ia is o n  O f f i c e r  a t  the  
same t ime as the  f i n a l  r e p o r t s .
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IV. Ecotoxicity of Pulp Mill Effluents

1. Objective

The purpose o f  t h i s  p r o j e c t  is  to  p repare  an annota ted  b i b l i o g r a p h y  and e x p e r t  
s y n t h e s is  r e p o r t  p e r t a i n i n g  to  the  acute  and ch ro n ic  t o x i c  e f f e c t s  o f  pulp m i l l  
e f f l u e n t s  d ischarged  i n t o  th e  n o r th e rn  r i v e r s .

2. Requirements

1. Annotated B ib l io g r a p h y

Prepare  an annota ted  b i b l i o g r a p h y  o f  databases ( i n d i c a t e  whether the  
database  e x i s t  in  hardcopy or  e l e c t r o n i c  f o r m ) ,  government and non­
government r e p o r t s ,  j o u r n a l  r e p o r t s ,  book c h a p t e r s ,  s tu d en t  th eses ,  e t c .  
p e r t a i n i n g  to  the  e c o t o x i c i t y  o f  pulp  m i l l  e f f l u e n t s .  T h is  i s  to  in c lu d e  
i n f o r m a t i o n  s p e c i f i c  to  the  n o r t h e r n  r i v e r s ,  as w e l l  as major  rev iew  
papers on pulp m i l l  e f f l u e n t  t o x i c i t y .

2 .  S ynthes is  Report

a) Prepare  an e x p e r t  sy n th e s is  r e p o r t  from the d a t a  and in f o r m a t io n  
assembled in  1 above,  on the  e c o t o x i c i t y  o f  pulp  m i l l  e f f l u e n t s  in  
t h e  Study A rea .

b) The r e p o r t  i s  t o  in c lu d e  th e  f o l l o w i n g :

c o n s i d e r a t i o n  o f  both ac tua l  t o x i c i t y  and the  volume o f  
e f f l u e n t  d isch arg es  ( i e . ,  the  " load"  o f  t o x i c i t y ) ;  
a comparison o f  the  f i n d i n g s  to  p re s e n t  t re n d s  in  e f f l u e n t  
q u a l i t y / q u a n t i t y  in  th e  study a rea ;
a d is c u s s io n  o f  the  e c o t o x i c o l o g i c a l  s i g n i f i c a n c e ,  i n c lu d in g  
s i g n i f i c a n c e  to  human h e a l t h ,  o f  pulp m i l l  e f f l u e n t s  and t h e i r  
c o n c e n t r a t i o n s ;  and
a d is c u s s io n  o f  in f o r m a t io n  gaps r e g a r d in g  t h e  p o t e n t i a l  t o x i c  
e f f e c t s  o f  pu lp  m i l l  e f f l u e n t s  in the  s tudy  a rea ,  i n c lu d in g  
recommendat ions f o r  f u r t h e r  m o n i to r in g  and s tudy,  e t c .

3. Reporting Requirements

1) Submit ten  cop ies  o f  the  d r a f t  annotated b i b l i o g r a p h y  and ten copies  
o f  the  d r a f t  s y n t h e s is  r e p o r t  to  the P r o j e c t  L ia is o n  O f f i c e r  by a 
d a te  decided upon by the  P r o j e c t  L ia is o n  O f f i c e r  and S c i e n t i f i c  
S t a f f  in. c o n s u l t a t i o n  w i t h  the  c o n t r a c t o r .

2) Three weeks a f t e r  the  r e c e i p t  o f  rev iew comments on the  d r a f t  
annotated  b i b l i o g r a p h y  and d r a f t  s y n th es is  r e p o r t ,  submit f i v e  
c e r l o x  bound cop ies  and two camera-ready o r i g i n a l s  o f  each f i n a l  
r e p o r t  to  the  P r o j e c t  L ia is o n  O f f i c e r .  The s y n t h e s is  r e p o r t  is  to  
in c lu d e  an e x e c u t i v e  summary.
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3 )  An e l e c t r o n i c  copy,  in Word P e r f e c t  5 . 1  f o r m a t ,  o f  both the  
a n n o t a t e d  b i b l i o g r a p h y  and s y n t h e s is  r e p o r t  a r e  t o  be su b m i t ted  to  
t h e  P r o j e c t  L ia is o n  O f f i c e r  on 5 1 / 4  o r  3 1 /2  in ch  f l o p p y  d i s k  a long  
w i t h  th e  f i n a l  r e p o r t s .

4 )  S p e c i f i c  d a ta  co n ta in ed  w i t h i n  t a b l e s ,  f i g u r e s  and appendices o f  the  
f i n a l  annota ted  b i b l i o g r a p h y  and s y n t h e s is  r e p o r t  must be p laced  in  
dBase IV f i l e s  and su b m it ted  t o  th e  P r o j e c t  L i a i s o n  O f f i c e r  a t  the  
same t im e  as the  f i n a l  r e p o r t s .

V. Literature Cited

McCubbin,  N. and J .  F o lk e .  1992 (November) .  Review o f  l i t e r a t u r e  or 
c h a r a c t e r i s t i c s  o f  pulp and paper  m i l l s  in  n o r t h e r n  r i v e r  bas ins  of 
A l b e r t a ,  BC and Northwest  T e r r i t o r i e s .  P repared  f o r :  N o r t h e rn  R iv e r  Basins 
S t u d y .  P rep ared  by:  N. McCubbin C o n s u l t a n t s  I n c .



APPENDIX B
SOURCE FILE FOR LICENSED SEWAGE 

AND NON-PULP MILL INDUSTRIAL 
DISCHARGERS IN THE NRBS AREA



DEFINITIONS FOR TABLE B.l*

HEADING DESCRIPTION
BASIN
DISCH
FACILITY
F IL E N
FREQ
LATD
LICENSENO
LONGD
LSD
MER
NAME
PARAMETER
RCVNG_W
RGE
SEAS*
SEC
TREAT

Drainage basins o f the Peace, Athabasca or Slave rivers
Type o f  discharge denoted as either continuous or periodic discharge
Name o f  facility
Name o f  file in which the data for the particular facility is located 
Allowable frequency o f discharge denoted as either once or twice 
Latitude in degrees 
Licence number
Longitude in degrees (negative denoting west o f prime meridian)
Legal Subdivision 
Meridian (W4; W5; W6)
Name o f  industry or municipality
A list o f  all parameters for which there are data in the effluent database file
Name o f  waterbody which receives effluent
Range
Seasonal discharge denoted as spring, fall or both 
Section
A brief description o f the type o f treatment the effluent receives before being 
discharged

TWP
TYPE
TYPEJND

Township
Waste type denoted as liquid (L), gaseous (G), or solid waste (S) 
Either municipal or type o f industry

* The contents o f  Table B. 1 have also been provided to NEBS on a computer diskette; however, 
the dBase IV format has been modified here to condense the file making it more suitable for 
printing. The headings have been changed to reduce the width o f the table.
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APPENDIX C
LIQUID EFFLUENT DATABASE FOR 

CONTINUOUSLY DISCHARGING 
SEWAGE TREATMENT PLANTS



T A B L E  C l . l : *
L iq u id  E fflu en t D a ta b a se  fo r  A th ab asca , January  1 9 9 0  to  M arch  1993

D A T E

(M /D /Y )

F L O W

(m 3/d )

B O D

_____

T SS

(mg/L)
PH T E M P E R A T U R E

(°C )
D IS S O L V E D

O X Y G E N
(m g/L )

1/1/90 861 13.0 11.0 7.3 6 .0 7
2 /1 /9 0 902 17.0 8.0 7.2 4 .0 7
3 /1 /9 0 953 2 0 .0 11.0 7.2 7 .0 7
4 /1 /9 0 811 15.0 8.0 7.4 9.0 7
5 /1 /9 0 896 34.0 4 0 .0 8.1 13.0 7
6 /1 /9 0 942 4 0 .0 2 8 .0 7.3 17.0 7
7 /1 /9 0 1020 4 1 .0 10.0 7.5 18.0 7
8 /1 /9 0 990 11.0 7.0 7.2 17.0 7
9 /1 /9 0 986 8.0 5.0 7.4 13.0 7

10/1 /90 989 12.0 5.0 7.3 9.0 7
11/1 /90 8 9 7 11.0 9 .0 7.4 6 .0 7
12/1 /90 843 38 .0 9.0 7.3 5.0 7
1/1/91 895 20 .0 6 .0 6 .6 5.0 7
2/1 /9 1 867 20 .0 9.0 6 .9 5.0 7
3/1/91 939 12.0 8.0 7.2 5.0 7
4/1 /91 849 12.0 5.0 5.8 6 .0 7
5/1 /91 955 37.0 23 .0 7 .7 14.0 7
6/1 /91 1075 20 .0 10.0 7.1 16.0 7
7/1/91 1004 17.0 7.0 7.2 19.0 7
8/1/91 938 4 .0 7.0 7.1 19.0 7
9/1/91 990 5.0 6 .0 7.0 15.0 7
10/1/91 954 5.0 5.0 7.2 9.0 7
11/1/91 975 18.0 6 .0 7.1 7 .0 7
12/1/91 941 11.0 11.0 6 .9 5 .0 7
1/1/92 884 6.0 11.0 6 .9 2 .0 7
2 /1 /9 2 928 13.0 13.0 7.1 5.0 7 ■
3 /1 /9 2 909 9.0 10.0 7.8 8.0 7
4 /1 /9 2 953 8.0 13.0 7 .8 11.0 7
5 /1 /9 2 942 9.0 8.0 6.2 10.0 7
6 /1 /9 2 1007 4 .0 11.0 6 .0 12.0 7
7 /1 /9 2 1002 3.0 4 .0 7.3 15.0 7
8 /1 /9 2 1029 7.0 4 .6 7.2 17.0 7
9 /1 /9 2 1016 5.0 4 .0 7.3 14.0 7

10/1 /92 1002 5.0 4 .0 7.4 15.0 7
11/1 /92 975 9.0 2 1 .0 7.5 12.0 7
12/1 /92 9 6 7 8.0 12.0 7.4 11.0 7
1/1/93 1007 10.0 10.0 7.4 13.0 7
2 /1 /9 3 1011 2 0 .0 8.0 7.5 11.0 7
3 /1 /9 3 1035 14.0 9.0 7.9 8.0 7

* P le a s e  n ote  th at a ll f i le s  in  A p p en d ix  C  h ave also been p ro v id ed  to N R B S  on a co m p u ter  d isk ette; how ever, the d B ase  
IV  fo rm a t h as b een  m o d ified  h er e  fo r  b etter  p resentation .

13-089-31-04/NRBS
Effluent Characterization

C .l



T A B L E  C 1.2 :
L iq u id  E fflu en t D a ta b a se  for  B arrh ead , Jan u ary  1990  to  M a rch  1993

D A T E

CM/D/Y)

B O D

(M /D /Y )

T SS p H T E M P E R A T U R E

(°C )

D IS S O L V E D
O X Y G E N

(m g/L )
1/1/90 11.0 15.0 8.3 1.0 5.1
2 /1 /9 0 13.0 12.0 8.3 1.0 3.9
3/1 /90 18.0 12.0 8.1 2 .0 4 .7
4 /1 /9 0 2 3 .0 23 .0 7 .9 5.0 9.6
5 /1 /9 0 3 8 .0 85.0 8.4 13.0 9.1
6 /1 /9 0 2 3 .0 34.0 7 .8 17.0 5.7
7 /1 /9 0 13.0 19.0 7 .9 19.0 5.6
8/1 /90 30 .0 61 .0 9.0 2 1 .0 15.4
9/1 /90 2 9 .0 59.0 9.0 15.0 7 .0
10/1/90 14.0 21 .0 8.0 5.0 7.5
11/1/90 14.0 18.0 8.4 3.0 10.3
12/1 /90 17.0 12.0 7.5 1.0 5.2
1/1/91 2 0 .0 7.0 7.6 2 .0 5.2
2/1/91 2 0 .0 6.0 7 .9 1.0 6.2
3/1/91 2 0 .0 9.0 8.1 2 .0 4 .8
4/1/91 2 1 .0 11.0 7.5 3.0 6 .0
5/1/91 19.0 23 .0 8.5 12.0 8.4
6/1/91 11.0 16.0 7 .7 16.0 6.2
7/1/91 2 5 .0 2 1 .0 8.0 21 .0 6.2
8/1/91 4 2 .0 4 7 .0 9.2 20 .0 9.3
9/1/91 12.0 17.0 8.5 14.0 5.8

10/1/91 16.0 13.0 8.2 7.0 6.3
11/1/91 2 1 .0 2 4 .0 * 3.0 7.9
12/1/91 15.0 15.0 * 2 .0 5.7
1/1/92 11.0 8.0 * 1.0 3.6
2/1 /92 13.0 7.0 * 1.0 4 .7
3/1/92 16.0 7.0 ♦ 2 .0 4 .9
5/1/92 3 8 .0 63 .0 * 13.0 10.1
6/1 /92 2 4 .0 31.0 * 18.0 4.2
7 /1/92 2 8 .0 4 6 .0 * 20 .0 6.5
8/1/92 19.0 56.0 * 19.0 13.6
9/1/92 13.0 53.0 * 11.0 10.0

10/1/92 8 .0 4 3 .0 * 6 .0 10.2
11/1/92 6 .0 30.0 * 3.0 10.8
12/1/92 5 .0 16.0 * 2 .0 6.6
1/1/93 7 .0 11.0 * 2 .0 4.2
2/1 /93 6 .0 11.0 * 2 .0 4.3
3/1/93 9 .0 11.0 * 3.0 5.9

* =  zeros in  orig in al d B ase IV  are b elieved  to be “no data” .

13-089-31-04/NRBS
Effluent C haracterization

C .2



T A B L E  C l . 3:
L iq u id  E fflu en t D a ta b a se  fo r  E d son , Jan u ary  1 9 9 0  to  M arch  1993

D A T E

(M /D /Y )

F L O W

(gaL /d)

B O D

(m g/L )

T SS

(m g/L )

p H T E M P E R A T U R E

(°C )

D IS S O L V E D
O X Y G E N

(m g/L )
1/1/90 504 8 4 7 .0 0 11.40 3.90 7 .70 1.00 9 .50
2 /1 /9 0 4 1 8 4 5 5 .0 0 9.80 5.40 7 .60 1.00 7 .70
3 /1 /9 0 6 8 7 3 1 7 .0 0 12.80 8.30 7 .60 2 .00 11.20
4 /1 /9 0 6 8 6 9 7 6 .0 0 19.90 24 .8 0 7 .90 7 .00 10.00
5/1 /90 8 42 113 .00 33.50 44 .3 0 8 .50 81.20 9 .90
6 /1 /9 0 152 3716 .00 19.30 50.20 8 .80 17.00 8 .50
7 /1 /9 0 133 4695 .00 10.40 11.50 7 .80 21 .0 0 4 .5 0
8/1 /90 888 7 5 0 .0 0 12.00 14.50 8 .30 20 .00 5.90
9/1 /90 7 6 9 2 4 1 .0 0 13.40 24 .2 0 8 .50 15.00 8 .60
10/1 /90 7 4 1 3 0 6 .0 0 8.50 22 .90 8 .20 6.00 7 .90
11/1 /90 550 5 6 7 .0 0 5.90 6 .60 8 .20 1.00 9 .70
12/1 /90 7 4 1 7 2 5 .0 0 16.30 5.60 8 .10 0.40 8 .90
1/1/91 7 5 4 2 8 2 .0 0 19.40 8.80 7 .70 0.30 8 .10
2/1/91 7 6 3 0 0 0 .0 0 16.10 8.30 7 .70 0.20 7 .70
3/1/91 9 77 282 .00 15.20 8.30 7 .50 0.20 4 .80
4/1/91 151 5950 .00 24 .60 12.60 7 .60 4 .00 8 .40
5/1/91 158 9104 .00 25.00 44 .0 0 8 .70 14.00 9 .30
6/1/91 118 5491 .00 21 .60 32.90 8 .90 16.00 7 .70
7/1/91 957 8 1 5 .0 0 16.20 16.00 8 .00 19.00 4 .5 0
8/1/91 191 1592 .00 20 .50 24 .10 8 .50 20 .00 8 .00
9/1/91 155 7500 .00 12.00 22 .90 8.50 14.00 7 .20
10/1/91 118 3298 .00 9.50 7.70 7 .60 8.30 7 .80
11/1/91 6 4 0 5 5 0 .0 0 9.60 2 .40 7 .70 0.40 9 .80
12/1/91 343 6 3 7 .0 0 6.50 6 .00 7 .70 0.60 9 .00
1/1/92 341 7 1 8 .0 0 11.30 6 .20 7 .70 0.40 7 .60
2 /1 /9 2 396 6 4 7 .0 0 15.00 8.00 7 .00 0.60 7 .30
3/1/92 5 05 024 .00 11.70 8.30 7 .50 1.00 8 .90
4 /1 /9 2 511 0 2 5 .0 0 12.70 23 .10 8 .10 12.00 7 .10
5/1 /92 * 19.50 29 .80 8 .60 13.00 9 .30
6 /1 /9 2 * 4 .80 21 .3 0 8 .30 18.00 4 .80
7 /1 /9 2 104 1975 .00 11.80 15.90 8 .40 19.00 4 .30
8/1 /92 6 7 3 9 6 0 .0 0 5.20 14.30 8 .80 19.00 8 .20
9/1 /92 7 7 4 1 9 2 .0 0 3.50 6 .60 8 .10 7.60 4 .8 0

10/1 /92 614 6 9 3 .0 0 2 .30 4 .00 8 .10 6 .00 8.80
11/1 /92 574 7 0 8 .0 0 5.00 4 .70 7 .90 2 .00 10.60
12/1/92 1072600 .00 9.00 10.80 7 .90 0 .80 9.90
1/1/93 * 10.30 7 .30 7 .80 1.00 9.10
2 /1 /9 3 * 10.90 8.70 7 .80 1.00 7 .40
3/1 /93 * 15.00 9.00 7 .80 1.00 7 .40

* =  zeros in  orig in al d B ase IV  are b eliev ed  to  b e “no data”.

TABLE C1.4:
Liquid Effluent Database for Fort Chipewyan, January 1990 to November 1992

D A T E
(M /D /Y )

B O D
(m g/L )

TSS
(m g/L )

v s s
(m g/L )

4 /1 /9 0 18.0 25 .0 9.0
7 /1 /9 0 8.0 27 .0 10.0
12/1/91 34.0 4 9 .0 33 .0
9 /1 /9 2 67.0 4 8 .0 2 1 .0

11/1 /92 65.0 82.0 6 8 .0

13-089-3I-04WRBS
Effluent Characterization

C .3



T A B L E  C 1.5:
L iq u id  E fflu en t D a ta b a se  for  F o rt M cM u rray , Jan u ary  1 9 9 0  to  M a rch  1993

D A T E
(M /D /Y )

F L O W
(m g/d )

B O D
(ms/L)

C O D
(m g/L )

T S S
(mg/L)

p H T E M P E R A T U R E
(°C )

1/1/90 14.000 19.0 * 14.0 7.9 1.0
2 /1 /9 0 14.000 2 2 .0 65 .0 9.0 8.1 1.0
3 /1 /9 0 15.000 20.0 68 .0 11.0 8.0 2.0
4 /1 /9 0 16.000 23.0 73 .0 10.0 8.1 4.0
5 /1 /9 0 16.000 20 .0 92.0 2 1 .0 8.1 13.0
6 /1 /9 0 17.000 29 .0 63 .0 13.0 8.1 20 .0
7 /1 /9 0 14.000 28.0 64 .0 10.0 8.3 22 .0
8 /1 /9 0 14.000 28 .0 65 .0 12.0 8.3 20 .0
9 /1 /9 0 15.000 25.0 54.0 10.0 8.2 14.0

10/1 /90 14.000 20 .0 4 6 .0 13.0 8.2 7.0
11/1 /90 13.000 19.0 54.0 8 .0 8.1 1.0
12/1 /90 13.000 17.0 * 14.0 7 .9 1.0
1/1/91 0.000 23 .0 68.0 12.0 7.9 1.0
2/1/91 11.000 22 .0 71 .0 12.0 7.9 1.0
3/1/91 13.000 22.0 70 .0 14.0 8.0 2 .0
4/1/91 13.000 22.0 7 0 .0 10.0 8.0 8.0
5/1/91 11.000 15.0 50.0 2 1 .0 8.2 15.0
6/1/91 15.000 27 .0 * 12.0 8.2 19.0
7/1/91 26.0 * 9.0 8.2 21 .0
8/1/91 29.0 ♦ 15.0 8.3 21 .0
9/1/91 17.0 • 8 .0 8.2 15.0

10/1/91 15.0 * 8 .0 8.3 7.0
11/1/91 26 .0 * 9 .0 8.2 1.0
12/1/91 12.0 * 9 .0 8.0 1.0
1/1/92 16.0 65 .0 11.0 7 .9 0.0
2 /1 /9 2 18.0 80.0 11.0 7 .9 1.0
3 /1 /9 2 16.0 65 .0 11.0 7.9 2.0
4 /1 /9 2 17.0 60 .0 17.0 8.0 7.0
5 /1 /9 2 26.0 65 .0 2 1 .0 8.3 14.0
6 /1 /9 2 25 .0 65 .0 11.0 8.1 18.0
7 /1 /9 2 11.0 60.0 8 .0 8.1 2 0 .0
8/1 /92 16.0 60 .0 8.0 8.1 20 .0
9 /1 /9 2 11.0 50.0 5.0 8.1 13.0

10/1 /92 15.0 55.0 12.0 8.1 7.0
11/1 /92 18.0 60 .0 18.0 8.1 2.0
12/1 /92 17.0 60 .0 12.0 8.0 -1.0
1/1/93 23 .0 65 .0 15.0 7.8 0.0
2 /1 /9 3 19.0 * 13.0 7 .7 0.0
3/1 /93 21 .0 70 .0 16.0 7.9 1.0* = zeros in original dBase IV are believed to be “no data”.

13-089-31-04/NRBS
Effluent Characterization

C .4



T A B L E  C 1.6:
L iq u id  E fflu en t D a ta b a se  fo r  F o r t Sm ith , Jan u ary  1990  to  D ecem b er 1 9 9 3

D A T E F L O W B O D T SS p H T O T A L F E C A L
C O L IF O R M S C O L IF O R M S

(M /D /Y ) (Im p. g a l./m o n .) (m g/L ) (N P D L ) (N P D L )
1/3/90 (55 72.0 2 1 .0 6 .90 130 0000 .00 2 9 0 0 0 0 .0 0
2 /7 /9 0 (») 98 .0 14.0 6 .98 * 600 0 0 0 .0 0
3 /7 /9 0 (») 104.0 2 5 .0 6.98 * 380000 .00
4 /4 /9 0 (») 101.0 2 2 .0 7.32 * 9 00 000 .00
5 /2 /9 0 (•) 71 .0 30.0 7.02 9 0 0 0 0 0 .0 0 110000.00
6 /6 /9 0 (•) 37.0 60 .0 7.54 5 0 0 0 0 0 .0 0 270 0 0 .0 0

7 /1 1 /8 0 (») 33.0 4 1 .0 8.82 2 0 0 0 .0 0 260 .0 0
8 /1 /9 0 (•) 2 5 .0 59:0 8.61 1000 .00 5 .00
9 /5 /9 0 (*) 2 9 .0 50.0 7.68 2 5 0 0 0 .0 0 2 9 0 0 .0 0

10/3 /90 (») 16.0 4 3 .0 7.85 160 000 .00 15000 .00
11/7 /90 (•) 75 .0 2 6 .0 7.00 2 5 0 0 0 0 0 .0 0 350 0 0 .0 0
12/5 /90 (») 71 .0 17.0 7.34 190 0000 .00 630 0 0 0 .0 0
1/9/91 3 8 7 7 7 2 8 99.0 37.0 7.61 140 0000 .00 280 0 0 0 .0 0
2/6/91 3 5 0 2464 120.0 38.0 7 .16 2 3 0 0 0 0 0 .0 0 480 0 0 0 .0 0
3/6/91 3 8 7 7728 113.0 35.0 6.80 130 0000 .00 280 0 0 0 .0 0

4 /10 /91 3 7 5 2 6 4 0 124.0 39.0 7.06 190 0000 .00 220 0 0 0 .0 0
5/1/91 3 8 7 7 7 2 8 95 .0 2 8 .0 6.90 9 0 0 0 0 0 .0 0 170000.00
6/5/91 3 7 5 2640 31 .0 6 5 .0 7.90 3 00 000 .00 800 0 .0 0
7/3/91 3 8 7 7728 4 3 .0 101.0 7.58 * 2 3 0 0 0 .0 0
8/7/91 3 8 7 7 7 2 8 30.0 59.0 9.38 * *

9/11/91 3 7 5 2 6 4 0 37.0 38.0 7.40 * 2 9 0 .0 0
10/1/91 3 8 7 7 7 2 8 4 9 .0 5.0 7.70 * 4 0 0 0 .0 0
11/6/01 3 7 5 2 6 4 0 4 7 .0 18.0 7.21 * 4 4 0 0 0 0 .0 0
12/1/91 3 8 7 7728 115.0 20 .0 7.60 * 390 000 .00
1/8/92 3 8 7 7 7 2 8 * 28 .0 6.58 * 100000 .00
2 /5 /9 2 3 5 0 2464 122.0 24 .0 7.04 * 270 0 0 0 .0 0
3/4/92 3 8 7 7728 200 .0 28 .0 7 .17 140 0000 .00 130000 .00
4 /8 /9 2 3 7 5 2640 127.0 26 .0 6.92 * 2 40 000 .00

5 /13 /92 3 8 7 7728 4 0 .0 20 .0 7.12 570 0 0 0 .0 0 370000 .00
6 /3 /9 2 3 7 5 2 6 4 0 * 50.0 7.35 * *
7 /8 /9 2 3 8 7 7 7 2 8 47 .2 392 .0 7.25 3 8 0 0 0 0 .0 0 107000 .00
8/5 /92 3 8 7 7728 25 .2 4 4 .0 10.01 2 0 0 0 .0 0 100.00
9/2 /92 3 7 5 2640 33 .0 72 .0 9.58 340 00 .00 800 .00

10/7 /92 3 8 7 7728 18.0 32.0 8.05 113000 .00 16000 .00
11/4 /92 3 7 5 2640 36.0 32.0 7.25 1400000 .00 3 00 000 .00
12/9/92 3 8 7 7728 96.0 4 2 .0 6 .89 170 0000 .00 9 00 000 .00
1/7/93 3 8 7 7 7 2 8 106.0 27 .0 6.91 160 0000 .00 700 0 0 0 .0 0
2 /3 /9 3 350 2464 118.0 25 .0 6.85 1600000 .00 5 00 000 .00
3/3 /93 3 8 7 7728 * 25 .0 8.64 * *
4 /7 /9 3 3 7 5 2640 * 38.0 7.31 * 6 10 000 .00
5/5 /93 3 8 7 7728 * 8.0 7 .07 4 3 0 0 0 0 .0 0 700 00 .00
6 /2 /9 3 3 7 5 2640 * 56.0 7.35 3 2 0 0 0 .0 0 220 0 .0 0
7 /7 /9 3 3 8 7 7 7 2 8 * 117.0 8.46 2 2 0 0 0 .0 0 2 1 0 0 0 .0 0
8/4 /93 3 8 7 7 7 2 8 * 4 5 .0 8.72 575 0 .0 0 365 0 .0 0
9 /8 /9 3 3 7 5 2 6 4 0 * 60 .0 8.76 * 4 4 5 0 .0 0

10/13/93 3 8 7 7728 * 17.0 7.13 6 0 0 0 0 0 .0 0 830 00 .00
11/3/93 3 7 5 2640 * 11.0 7.38 100 0000 .00 290 0 0 0 .0 0
12/1/93 3 8 7 7728 100.5 14.0

c c _ _  J
6.92 160 0000 .00 4 1 0 0 0 0 .0 0

=  zeros in  original d B ase IV  are believed  to b e “no data”.
(a) T he total annual d ischarge for 1990 w as 4 5 ,6 5 7 ,1 2 0  Imperial gallons. The m ean total discharge w ould  be 

3 ,8 0 4 ,7 6 0  Imperial ga llon s per month.
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T A B L E  C 1 .7 :
L iq u id  E fflu en t D atab ase  for  G ran d e C ach e, Jan u ary  1990  to  M arch  1993

D A T E

(M /D /Y )

F L O W

(m 3/d )

B O D

____ On* '1')

T SS

(m g/L )

p H T E M P E R A T U R E

(°C )

D IS S O L
O X Y G

(m g/I
1/1 /90 1824 6 .0 1.0 7.3 8.0 1.5
2 /1 /9 0 1849 5.0 1.0 7.5 7.0 1.6
3 /1 /9 0 1859 5.0 1.0 7 .7 8.0 1.3
4 /1 /9 0 1873 5.0 1.0 7.8 9.0 1.6
5 /1 /9 0 2176 5.0 1.0 7.3 11.0 1.3
6 /1 /9 0 286 9 4 .8 1.1 7 .6 12.0 1.6
7 /1 /9 0 2852 4 .0 1.0 7.3 14.0 2 .0
8 /1 /9 0 2326 4 .2 1.0 7.2 16.0 1.8
9 /1 /9 0 2402 4 .0 1.0 7.3 15.0 1.5
10/1 /90 2183 3.7 1.1 7.1 12.0 2.5
11/1 /90 1979 3.4 1.0 7.2 9.0 3.4
12/1 /90 1980 3.1 1.0 7.2 7.0 2.5
1/1/91 1940 4 .2 1.0 7.3 8.0 1.7
2/1 /91 22 4 7 5.0 1.0 7.5 6.0 2 .7
3/1/91 20 7 7 4 .0 1.0 6 .9 7.0 2.5
4/1/91 242 9 4 .0 1.0 6.8 9.0 2.0
5/1/91 3190 3.5 1.0 6.8 10.0 2.8
6/1/91 2502 3.7 1.0 6 .8 13.0 1.8
7/1/91 2295 4 .0 1.0 6 .9 14.0 3.8
8/1/91 2468 3.0 1.0 6 .8 15.0 3.2
9/1/91 2025 3.0 1.0 6 .7 15.0 2.3
10/1/91 1895 3.0 1.0 6 .7 12.0 3.0
11/1/91 1917 3.4 1.0 6 .7 10.0 3.4
12/1/91 1762 3.0 1.0 6 .7 9.0 3.3
1/1/92 1734 3.3 1.0 6.8 8.0 2.5
2 /1 /9 2 1822 3.0 1.0 6 .7 8.0 3.7
3 /1 /9 2 1813 4 .0 1.0 6 .7 9.0 1.7
4 /1 /9 2 1689 5.0 1.0 6 .7 9.0 1.8
5 /1 /9 2 1773 5.0 1.0 6 .7 11.0 1.7
6 /1 /9 2 1859 4 .0 1.0 6 .7 14.0 1.8
7 /1 /9 2 1828 3.0 1.0 6 .7 15.0 2.2
8 /1 /9 2 1816 2 .4 1.0 6 .7 16.0 2.9
9/6 /92 1762 2.5 1.0 6 .7 14.0 2.6

10/1 /92 1730 3.3 1.0 6.8 12.0 1.4
11/1 /92 1689 3.0 1.0 6.8 10.0 1.6
12/1 /92 1607 2 .4 1.0 6.8 7.0 2 .0
1/1/93 1700 5.0 4 .0 6 .7 6.0 1.6
2 /1 /9 3 1700 3.0 2 .0 6 .7 7.0 1.8
3/1 /93 1815 2 .0 2 .0 6.8 8.0 1.6

13-089-31-04/NRBS
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T A B L E  C 1.8 :
L iq u id  E fflu en t D ata b a se  for  G ra n d e  P ra ir ie , Jan u ary  1 9 9 0  to  M arch  1993

D A T E
(M /D /Y )

F L O W(m3/d) B O D
(m g/L )

T S S
(m g/L )

1/1/90 8484 5.4 2 .7
2 /1 /9 0 8925 7.3 2.2
3 /1 /9 0 10401 6.3 3 .7
4 /1 /9 0 9885 8.6 6 .3
5 /1 /9 0 11813 10.9 10.5
6 /1 /9 0 15483 7.3 4 .0
7 /1 /9 0 11176 7.9 3.9
8 /1 /9 0 10309 6.3 7 .6
9 /1 /9 0 10303 5.1 11.6
10/1/90 9371 3.6 3.0
11/1 /90 8769 3.3 1.7
12/1 /90 8260 5.2 1.2
1/1/91 9227 6.1 1.7
2/1/91 9231 7.6 1.8
3/1/91 10498 5.4 1.1
4/1/91 11959 7.6 2 .7
5/1/91 11920 14.7 12.6
6/1/91 11489 10.0 6.5
7/1/91 10533 7.1 2 .9
8/1/91 10751 9.1 6 .6
9/1/91 11748 9.8 7 .7
10/1/91 9638 8.6 7 .2
11/1/91 9035 6 .7 2 .3
12/1/91 8135 9.2 1.8
1/1/92 8333 11.1 3.9
2 /1 /9 2 10496 8.7 6.1
3/1 /92 11794 13.0 4 .5
4 /1 /9 2 10203 12.2 5.3
5/1 /92 10823 19.7 2 0 .7
6 /1 /9 2 11153 19.0 10.4
7/1 /92 10795 14.7 5.0
8/1 /92 10279 12.5 2 .9
9/1/92 9871 6.6 4 .7

10/1/92 9026 8.7 10.0
11/1/92 10044 7.0 2.5
12/1/92 8269 4.3 2.1
1/1/93 12988 6.0 1.9
2 /1 /9 3 20536 3.6 1.3
3/1 /93 16426 9.2 2 .6

13-089-31-04/NRBS
Effluent Characterization
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TABLE C1.9:
Liquid Effluent Database for Jasper, December 1991 to December 1992

D A T E

(M /D /Y )

F L O W

(m 3/d )

B O D

_____(r c g ^ )

T SS

(m g/L )

p H T E M P E R A T U R E

( ° Q

D IS S O L V E D
O X G Y E N

(m g/L )
12/1/91 3719 15.4 13.4 7.9 4 .0 11.4
1/1/92 3708 • 12.1 7.4 3.0 *
2 /1 /9 2 3719 * 16.8 7.5 3.0 *
3 /1 /9 2 3830 20 .0 19.5 7 .7 6.0 10.9
4 /1 /9 2 3616 26 .9 74.4 8.1 10.0 10.6
5 /1 /9 2 2 1 0 7 33.1 135.9 7 .7 13.0 8.2
6 /1 /9 2 4 8 5 2 2 3 .0 2 1 .0 7.6 17.0 7.2
7 /1 /9 2 5471 38.3 47 .3 7.3 19.0 5.1
8 /1 /9 2 5598 4 5 .5 33.6 7.5 17.0 11.7
9 /1 /9 2 4771 13.9 26 .4 7.7 12.0 7.9
10/1 /92 3590 10.1 16.1 7.8 9.0 4 .4
11/1 /92 3166 12.1 18.5 7.8 6 .0 *
12/1 /92 3183 18.2 11.9

>»

7 .7 3.0 *
* =  zeros in  original d B ase IV  are b elieved  to  b e “no data”.

13-089-31-04/NRBS
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T A B L E  C l . 10:
L iq u id  E fflu en t D a ta b a se  fo r  L ac  L a  B ich e , Jan u ary  1 9 9 0  to  M arch  1993

D A T E

(M /D /Y )

F L O W

(m J/d )

B O D

(m g/L )

T SS

(m g/L )

p H T E M P E R T A U R E

(°C )

D IS S O L V E D
O X Y G E N

(m g/L )
1/1/90 3 6 6 0 9 0 62.1 60.2 8.1 6.0 9.0
2 /1 /9 0 3 4 5 203 4 0 .8 11.6 7.4 3.0 10.4
3/1 /90 3 6 8 6 0 6 4 1 .4 8.8 8 .0 4 .0 10.7
4 /1 /9 0 3 4 1 993 51.2 8.9 7 .7 5.0 10.8
5/1 /90 3 7 8 435 2 4 .9 14.2 8.1 14.0 9.8
6 /1 /9 0 3 7 4 553 32.2 15.2 7.6 2 0 .0 5.7
7/1 /90 3 8 0 745 7.0 13.0 * * *
8/1/90 3 3 1 8 9 6 15.3 12.2 7 .9 2 3 .0 0.0
9/1 /90 3 4 6 198 29 .5 9.8 7 .7 2 0 .0 7.5
10/1 /90 3 5 2 200 4 4 .4 11.2 7 .8 12.0 9.2
11/1/90 331 883 2 9 .9 7.1 8.1 5.0 11.3
12/1/90 3 1 3 203 27 .8 7.9 8.0 5.0 10.5
1/1/91 2 9 6 8 9 0 12.6 9.6 7 .8 4 .0 11.2
2/1/91 3 0 5 3 0 0 20 .5 8.8 7.4 6.0 12.2
3/1/91 3 0 5 3 4 6 19.2 9.0 7 .8 19.0 10.2
4/1/91 2 8 1 8 1 3 18.8 11.3 7.9 5.0 10.8
5/1/91 2 8 6 4 0 3 13.6 15.1 7 .8 15.0 8.2
6/1/91 2 9 3 5 2 0 2 5 .7 25.6 7 .6 2 1 .0 9.2
7/1/91 2 0 8 7 0 0 4 9 .7 21.1 8.2 2 3 .0 7.9
8/1/91 106725 32.1 15.1 8.1 2 5 .0 6.9
9/1/91 142280 15.8 8.6 8.2 17.0 8.5
10/1/91 149464 32.3 33.1 8.1 9.0 9.8
11/1/91 140547 2 0 .6 22.1 8.1 4 .0 11.8
12/1/91 127839 19.9 10.4 7 .9 4 .0 11.5
1/1/92 137394 19.2 10.9 7 .7 5.0 10.2
3/1 /92 2 0 8 4 1 6 12.5 7.5 8.2 4 .0 10.8
4 /1 /9 2 * 12.5 7.4 8.4 10.0 10.1
5/1/92 * 12.2 15.8 8.5 18.0 8.9
6/1 /92 * 36.8 68.1 8 .7 2 1 .0 8.6
7/1 /92 4 8 0 2 7 8 13.8 77.9 8.5 24 .0 7.9
8/1/92 4 8 4 6 7 7 18.0 12.4 8.5 2 2 .0 8.1
9/1/92 4 3 2 9 6 0 11.3 11.8 8.4 15.0 8.6
10/1/92 4 3 2 0 0 0 17.4 13.4 8.4 11.0 9.2
11/1/92 3 7 0 7 8 0 18.5 15.2 8.3 7.0 9.3
12/1/92 3 7 2 2 4 8 10.5 4.1 8.1 4 .0 9.5
1/1/93 3 9 4 029 11.5 12.4 8 .0 8.0 9.9
2 /1 /9 3 387521 37.4 25.8 8.4 22 .0 12.8
3/1/93 3 9 7 1 6 8 2 4 .0 8.0 8.4 6.0 11.0

* =  zeros in  origin al d B ase IV  are b eliev ed  to  b e “no data”.

1J-089-31-04/NRBS
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T A B L E  C l . 11:
L iqu id  E fflu en t D a ta b a se  for  M an n in g , S ep tem b er 1990  to  M arch  1993

D A T E

(M /D /Y )

F L O W

te a l./d )

B O D

( m g ^ )

T SS  

.... (m g/L )

v s s  

(m g/L )

p H N IN A

(m g/L )

N H j

(m g/L )

O R G A N IC
N

(m g/L )
9/1/90 * 16.80 12.80 10.50 7.70 0 .70 7 .10 35.40
10/1/90 * 19.80 31.80 20 .8 0 7 .80 0 .70 18.30 9.70
11/1/90 * 14.80 10.30 5.00 7.60 0 .50 19.30 11.90
12/1/90 * 17.00 20 .30 16.30 7 .60 <0.2** 21 .20 7.80
1/1/91 107270 .00 2 5 .8 0 24 .60 17.80 7.60 <0.2** 22 .00 10.50
2/1/91 111887 .00 2 9 .3 0 26 .00 19.00 7 .40 <0.2** 24 .2 0 17.80
3/1/91 121398 .00 25 .8 0 21 .00 18.30 7.50 < 0.2** 22 .8 0 10.10
4/1/91 122086 .00 19.60 20 .40 17.60 7 .50 <0.2** 20 .00 4 .80
5/1/91 120710 .00 13.80 12.00 11.30 7 .60 0 . 2 * * 2 2 .2 0 8.60
6/1/91 124033 .00 16.80 20 .00 13.00 7 .60 0 . 2 * * 19.30 4 .10
7/1/91 116104 .00 11.20 9.60 6 .00 7.70 0 . 2 * * 24 .0 0 6.00
8/1/91 103572 .00 17.30 13.50 8.50 7.60 0 . 2 * * 21 .90 8.70
9/1/91 .106976.00 13.80 8.50 7 .50 7.80 0 . 2 * * 17.00 8.70
10/1/91 956 5 8 .0 0 8 .20 7.60 6 .40 7 .70 0 . 2 * * 18.30 0.60
11/1/91 8 6 3 3 4 .0 0 19.50 14.80 7 .50 7 .60 0 . 2 * * 16.20 6.30
12/1/91 885 3 7 .0 0 51 .40 32.60 17.40 7.40 0 . 2 * * 21 .90 2.30
1/1/92 8 4 6 5 5 .0 0 22 .8 0 21 .80 15.00 7 .40 0 . 2 * * 14.60 14.00
2/1 /92 952 7 5 .0 0 2 4 .0 0 8.30 13.00 7 .30 0 . 2 * * 20 .9 0 9.40
3/1/92 131329 .00 14.60 18.20 14.00 7.40 0 . 2 * * 16.50 15.20
4/1 /92 128594 .00 15.50 16.30 10.50 7.60 0 .20 15.10 14.70
5/1/92 125232 .00 17.50 29 .3 0 27 .30 7.80 0 . 2 * * 12.90 15.70
6/1/92 123 772 .00 14.30 22 .5 0 * * * *
7/1/92 110 487 .00 26 .2 0 32.40 * * * * *
8/1/92 984 6 0 .0 0 2 3 .5 0 19.50 * * * * *
9/1/92 952 1 5 .0 0 18.00 18.60 * * * * *
10/1/92 936 8 8 .0 0 14.00 9.50 * * * * *
11/1/92 9 2 3 2 3 .0 0 2 1 .0 0 18.00 * * * * *
12/1/92 8 5 8 2 4 .0 0 15.20 12.20 * * * * *
1/1/93 * 19.80 14.30 9.00 7.20 <0.2** 24 .7 0 11.90
2/1/93 * 20 .3 0 16.50 10.50 7.20 0 . 2 * * 28 .1 0 12.00
3/1/93 * 18.50 20 .0 0 13.00 7.20 <0.2** 25 .1 0 10.20
* =  zeros in  original dB ase IV are believed  to be “no data” .

=  < 0 .02  replaced w ith  0.1 for statistical analyses on T able C 2 .11

T O T A L
PO«

(mg^)
12.80
19.50
13.80
15.00  
17.20
18.00  
16.60
14.60  
13.00
12.60  
13.60  
13.10
12.80
12.70
12.90
13.70
19.40
14.50
13.40
11.50
12.90

16.00
15.60
14.70

13-089-31-04/NRBS
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T A B L E  C l . 12:
L iq u id  E fflu en t D a ta b a se  forP eace  R iv er , J u ly  and S ep tem b er, 1992

D A T E
(M /D /Y )

B O D
( m g /L )

T S S
( m g / D

v s s
( m g / L )

C O D
(m g/L )

PH N H j
(m g/L )

T  PO «
(m g/L )

C O N D
(m g/L )

7 /20 /92 134.0 194.0 136 .0 770 .0 7.1 14.00 7 .06 1000.00
7 /21 /92 116 .0 102.0 100 .0 754 .0 7.2 14.00 8.90 1030.00
7 /2 3 /9 2 152 .0 9.5 2 6 0 .0 334 .0 8.5 11.00 11.00 1100.00
7 /24 /92 115 .0 7 9 .0 6 6 .0 470 .0 7.8 9 .00 56.40 1050.00
7 /25 /92 7 4 .2 2 2 4 .0 8 2 .0 899 .0 8.0 9 .10 2 .99 897 .00
9 /13 /92 170 .0 2 5 5 .0 4 9 6 .0 293 .0 7.1 0 .94 1.51 936 .00
9 /16 /92 83 .4 137.0 128 .0 336 .0 7.0 7 .84 5.50 873 .00

D A T E T A L K P A L K h c o 3 c o 3 O H H A R D Cl FI
(M /D /Y ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (M G P L ) (M G P L ) (m g/L ) (m g/L )

7 /20 /92 237 .0 0 < 10 .0 2 8 9 .0 0 < 1.0 < 1.0 192.00 39.20 0 .86
7 /21 /92 245 .0 0 < 10 .0 2 9 9 .0 0 < 1.0 <1.0 2 1 5 .0 0 45 .6 0 1.05
7 /23 /92 312 .00 < 2 5 .0 320 .0 0 30.0 <1.0 4 3 9 .0 0 66 .90 1.23
7 /24 /92 250 .0 0 < 10 .0 305 .0 0 < 1.0 <1.0 2 0 2 .0 0 48 .4 0 1.23
7 /25 /92 2 5 0 .0 0 < 1 0 .0 305 .0 0 < 1.0 < 1.0 2 1 0 .0 0 36.40 1.23
9 /13 /92 267 .0 0 < 1 0 .0 325 .00 < 1.0 <1.0 199 .00 38.70 0 .65
9 /16 /92 2 4 3 .0 0 < 1 0 .0 2 9 6 .0 0 < 1 .0 <1.0 160 .00 38.50 0 .70

D A T E T K N N O j N O i S U L P P H E N C a M g N a
(M /D /Y ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L )

7 /20 /92 18 0 .8 9 < 0.33 152.00 83.00 4 6 .4 0 18.60 83.60
7 /21 /92 13 < 0 .44 < 0.33 157.00 29 .00 54.60 19.00 92.00
7 /23 /92 11 <0.44 < 0.33 141.00 46 .0 0 113 .00 38.20 105.00
7 /24 /92 35 .0 0 .8 9 <0.33 137.00 57.00 4 8 .6 0 19.60 90.10
7 /2 5 /9 2 34 .0 0 .44 < 0.33 112.00 63 .00 4 8 .5 0 21 .60 74 .90
9 /13 /92 < 1.0 < 0 .1 0 < 0 .10 108.00 3.07 4 7 .6 0 19.50 83.70
9 /16 /92 2 6 .7 < 0 .10 < 0 .10 102.00 55.00 4 0 .0 0 14.50 81.80

D A T E K A1 C d C r Co C u F e P b
(M /D /Y ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L )

7 /20 /92 10.10 0 .0 8 0 < 0.003 <0.01 <0.01 0 .06 0 .37 <0.04
7 /21 /92 10.60 0 .0 8 0 < 0.003 <0.01 <0.01 0 .52 <0.04
7 /23 /92 9 .25 0 .1 2 0 < 0.003 < 0.006 < 0.007 0 .05 0 .44 < 0.042
7 /24 /92 27 .6 0 0 .1 0 6 < 0.003 < 0.006 < 0.007 0 .0 3 9 0 .766 0 . 0 4 2
7 /25 /92 2 1 .1 0 0 .1 7 0 < 0.003 < 0.006 < 0.007 0 .0 5 6 0.431 0 . 0 4 2
9 /13 /92 10.60 0 .3 1 7 < 0.003 < 0.006 < 0.007 0 .052 0 .5 8 7 0 . 0 4 2
9 /16 /92 13.50 0 .1 7 6 < 0.003 < 0.006 < 0.007 0 .040 2 .00 0 . 0 4 2

D A T E M n M o N i Se V Zn R S I 0 2 O G M
(M /D /Y ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L )

7 /20 /92 0 .0 7 <0.01 <0.02 < 0.08 <0.01 0 .04 3.90 26 .80
7 /21 /92 0 .13 <0.01 < 0 .02 < 0.08 0.01 0 .05 8.40 20 .8 0
7 /23 /92 0 .0 8 < 0 .00 8 < 0 .01 5 < 0.075 < 0.009 0 .10 7 .80 5 .60
7 /2 4 /9 2 0 .0 5 7 < 0 .00 8 < 0 .01 5 < 0.075 < 0.009 0 .093 12.00 23 .20
7 /2 5 /9 2 0 .0 6 6 < 0 .0 0 8 < 0 .01 5 < 0.075 < 0.009 0 .0 8 6 10.00 50.90
9 /13 /92 0 .0 8 8 < 0 .0 0 8 < 0.015 <0.075 < 0.009 0 .0 3 2 8.05 12.00
9/16 /92 0 .1 5 2 < 0 .0 0 8 < 0.015 <0.075 0 . 0 0 9 0 .0 7 9 8 .37 23 .4 0

D A T E O D N O T D S T S T O C T IC T C S U R F
(M /D /Y ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L )

7 /20 /92 20 6 4 1 .0 0 971 .0 0 33.00 58.00 91 .00 4 .05
7 /21 /92 3 6 7 9 .0 0 881 .00 37.50 43 .90 81 .40 0 .00
7 /23 /92 3 825 .0 0 1090.00 64 .3 0 64.60 129.00 2 .75
7 /24 /92 2 4 7 2 .0 0 551 .0 0 56.40 5.70 62 .1 0 4 .30
7 /2 5 /9 2 10 4 2 8 .0 0 6 5 2 .0 0 4 0 .2 0 3.89 4 4 .1 0 5.00
9 /13 /92 10 7 3 3 .0 0 9 8 3 .0 0 26 .1 0 55.20 81 .30 14.80
9 /16 /92 > 10 0 588 .0 0 725 .0 0 4 2 .7 0 55.00 97 .70 15.10

“< “ values w ere halved  for statistical analyses on T able C 2 .12.

1J489-31-04/NRBS
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T A B L E  C l . 13:
L iq u id  E fflu en t D a ta b a se  for  P eace  R iv er  C orrection a l C en tre ,
Jan u ary  1 9 9 0  to  M a rch  1993

D A T E

(M /D /Y )

F L O W

(m 3/d )

B O D

(m g/L )

C O D

(m g/L )

T SS

(m g/L )

v s s

(m g/L )

PH D IS S O L V E
D

O X Y G E N
(m g/L )

C L 2 

(kg/d)

1/1/90 324 10.9 19.0 10.9 9.7 6.8 9.5 1.18
2 /1 /9 0 324 10.6 34 .7 9.3 9.7 6 .6 8.2 2.18
3 /1 /9 0 376 8.7 32.3 9.5 10.0 6.4 8.1 1.38
4 /1 /9 0 508 7.2 25 .7 11.3 11.2 6 .6 7 .7 1.40
5/1 /90 4 8 0 9.8 4 0 .0 19.2 14.3 6 .7 6.0 1.57
6 /1 /9 0 431 5.9 24 .7 6 .0 7.8 6.5 6.4 0.99
7/1 /9 0 4 1 9 4 .0 21 .8 6.0 6.5 6.5 7.2 1.07
8/1 /90 375 4 .0 19.5 6.5 5.0 6 .6 8.7 1.03
9 /1 /9 0 314 4 .6 2 1 .0 6.9 5.8 6 .6 9.0 1.09
10/1 /90 323 7.6 23 .0 3.8 4.4 6.5 9.1 1.26
11/1 /90 309 9.6 38.8 10.5 7.5 6.3 9.0 1.60
12/1/90 320 10.9 68 .0 16.4 17.2 6.4 8.7 4 .10
1/1/91 281 9.0 63.3 9.4 12.1 6.4 8.4 2.20
2/1/91 2 9 6 6.1 53.0 7.0 8.9 6 .7 8.6 1.10
3/1/91 323 6.0 46 .0 7 .0 8.2 6 .7 8.6 1.10
4/1/91 325 6.3 32.6 3.1 5.3 6 .8 8.5 1.13
5/1/91 366 4 .6 28.1 3.8 4 .0 6.8 7.4 1.16
6/1/91 353 4 .2 29 .4 3.8 1.7 6 .7 6.9 1.19
7/1/91 391 5.5 29 .0 3.4 4 .7 6.8 6.6 1.60
8/1/91 4 4 6 3.7 16.8 2.2 2.1 6 .8 7.1 1.50
9/1/91 356 3.8 18.7 3.8 3.3 6 .7 9.1 1.51
10/1/91 332 3.1 28 .8 6.4 6.7 6.5 9.1 1.30
11/1/91 347 3.6 * 4 .7 6.0 6 .6 9.8 1.36
12/1/91 255 4.5 * 3.7 4 .6 6 .6 9.3 1.32
1/1/92 264 3.6 * 9.3 9.2 6.4 8.4 1.21
2 /1 /9 2 306 4.2 * 8.2 7.7 6.4 8.2 1.33
3/1/92 325 6.5 * 10.0 8.9 6.4 6.9 1.45
4 /1 /9 2 326 7.3 * 12.5 13.1 6.5 6.3 1.10
5/1 /92 * 6.2 * 13.4 11.3 6.1 7.2 1.60
6 /1 /9 2 * 3.7 * 8.2 6 .0 6.4 7.0 1.80
7/1 /92 84 2.4 * 4 .8 4.9 6.8 7.0 1.52
8/1 /92 71 2 .0 * 4 .0 3.2 6.8 7.4 1.33
9/1 /92 100 3.2 * 5.0 3.0 6.9 7.6 1.42
10/1/92 56 3.2 * 4.4 0.0 6.8 8.3 1.83
11/1 /92 91 2 .7 * 4.1 4 .7 6 .7 8.1 1.61
12/1 /92 70 4 .0 * 5.7 4.2 6.5 8.7 2 .07
1/1/93 24 6 .7 * 5.4 5.4 6 .8 9.5 2 .38
2 /1 /9 3 113 9.0 * 5.9 9.0 6 .7 7.4 2 .09
3/1 /93* — : 188 15.0 * 9.5 9.7 6 .8 5.4 1.64

* =  zeros in  original d B ase IV are believed  to be “no data” .

13-089-31-04/NRBS
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T A B L E  C l . 14:
L iq u id  E ffluent D ata b a se  fo r  S la v e  L a k e , Jan u ary  1990  to  M arch  1993

D A T A F L O W B O D T S S PH T E M P E R A  T U R D IS S O L V E D N IN A N H j O R G A N IC T O T A L
E O X G Y E N N P 0 4

(M /D /Y ) (m 3/d ) (m g/L ) (m g/L )
(°Q ______

(m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L )

1/1/90 * 10.1 19.0 7.3 0.0 7.8 0 . 2 " 17.40 1.80 14.30
2 /1 /9 0 * 14.3 2 4 .0 7.5 2 .0 8.3 0 . 2 " 21 .8 0 10.20 11.20
3 /1 /9 0 * 14.0 2 3 .9 7.4 3.0 7.8 < 0 .2 " 20 .5 0 31 .50 18.00
4 /1 /9 0 * 9.4 2 0 .0 7.5 6.0 8.5 0 . 2 " 16.90 11.90 11.70
5 /1 /9 0 * 14.0 17.2 7.6 11.0 7.6 0 . 2 18.70 2 .90 10.40
6 /1 /9 0 * 12.0 69 .3 8.0 18.0 8.0 0 . 2 7 .20 12.80 14.00
8 /1 /9 0 • 9.2 14.7 7.5 17.0 6.0 0 .00 0 .00 0 .00
9 /1 /9 0 • 8.6 2 6 .4 7.5 9.0 7.0 0 . 2 " 13.40 1.00 22 .40
10/1 /90 * 7.0 20 .5 7.5 7.0 9.0 * * * *

11/1 /90 * 6.3 16.0 7.5 3.0 9.4 * * * *
12/1 /90 * 5 .7 18.4 7.4 3.0 7.5 * ♦ * *
1/1/91 269 9 14.0 15.5 7.0 5.0 7.5 * * * *
2/1/91 262 8 12.8 20 .4 7.4 4 .0 7.4 * * * *
3/1/91 284 6 12.4 2 2 .8 7.2 5.0 7.3 * * * *
4/1 /91 2 4 9 7 10.7 11.4 7.4 5.0 7.8 * * * *
5/1/91 2 9 7 0 13.0 2 8 .6 7 .8 14.0 10.3 * * * *
6/1 /91 3088 6 .8 19.9 7.5 17.0 6.0 * * * *
7/1/91 3035 9.8 14.7 7.1 2 2 .0 6.8 * * * *
8/1/91 283 4 10.5 12.9 7.6 21 .0 7.3 * * * *
9/1/91 279 2 7.4 7.4 7.5 14.0 7.0 * * * *
10/1/91 278 8 10.5 12.1 7 .7 6 .0 7.4 * * * *
11/1/91 260 3 9.2 14.5 7.8 10.0 8.0 * * ♦ *

12/1/91 2 4 6 7 19.1 15.4 7.3 11.0 6 .8 * * * *
1/1/92 231 5 2 2 .9 20 .3 7.5 3.0 2.4 * * * *
2 /1 /9 2 283 5 24 .5 2 3 .4 7.1 1.0 0.3 0 . 2 ” 2 2 .8 0 3.10 9 .90
3 /1 /9 2 2 9 0 6 30 .7 8.9 7.5 7.0 0.3 * * * ♦
4 /1 /9 2 2751 36.5 13.4 7.5 7.0 1.4 ♦ * * *
5/1 /92 290 2 25.1 2 3 .3 7 .6 12.0 11.0 0 . 2 " 16.30 9.50 5 .40
6 /1 /9 2 286 4 27 .3 18.1 7 .6 17.0 2.0 0 . 2 " 16.00 2 .70 3.80
7 /1 /9 2 272 2 16.6 7 8 .0 7.5 19.0 1.8 18.20 0 .90 3.70
8/1 /9 2 264 0 13.0 5.3 7.5 18.0 1.4 0 . 2 " 19.20 4 .6 0 4 .50
9 /1 /9 2 281 8 11.4 7.1 7.1 12.0 2 .6 * 23.1 2 .6 6.0

' 10 /1 /92 2595 14.5 4.1 7.3 6.0 2.9 * * * *
11/1 /92 25 3 0 28 .5 96 .6 7.4 2 .0 3.6 0 . 2 " 2 5 .0 0 4 .4 0 8.70
12/1 /92 24 7 9 38 .0 14.7 7.5 1.0 4.5 * * * «
3 /1 /9 3 261 3 30.4 17.5 7.8 14.0 2.2 0 . 2 “ 19.90 10.60 10.10

* =  zeros in  origin al dB ase IV  are b eliev ed  to  b e “no data”.
** =  < 0 .2  rep laced  w ith  0.1 for sta tistica l an a lyses on  T able C 2 .14

13489-31-<WNRBS
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T A B L E  C 1 .15 :
L iq u id  E fflu en t D a ta b a se  for  W a b asca , F eb ru ary  1989  to  M arch  1993

D A T E B O D T S S pH T E M P E R A  T U R D IS S O L V E D
E O X Y G E N

(M /D /Y ) (M G /L ) (M G /L )
(°C )

(m g/L )

2 /1 /8 9 11.1 2 .10 7.2 9.0 6.5
3/1/89 2 .8 0 .10 7.4 8.0 6.4
4 /1 /8 9 4 .4 0 .02 7.3 14.0 6 .7
5/1/89 4 .8 0 .02 7.2 20 .0 7 .0
6/1 /89 3.4 0.03 7.4 0.0 6 .9
7/1 /89 3.4 0.03 8.0 23 .0 6 .4
8/1/89 7.2 0.05 8.4 21 .0 5.2
9/1/89 5.6 0.01 7.6 14.0 6 .4

10/1/89 3.1 0.05 7.4 8.8 8.8
11/1/89 5.3 14.60 7 .7 3.0 9.9
12/1/89 5.5 28 .00 7.6 2.0 10.8
1/1/90 5.1 13.50 7 .7 1.0 10.0
2 /1 /9 0 4 .0 4 .30 8.8 1.0 9 .9
3/1/90 10.2 12.50 8.1 1.0 10.0
4 /1 /9 0 11.2 2 .90 8.2 3.0 9.1
5/1/90 5.5 16.80 8.0 9.0 9.6
6 /1 /9 0 5.3 30.00 7.8 11.0 6 .2
7/1 /90 2 .5 12.00 8.0 18.0 6 .3
8/1/90 * 28.90 7.9 17.0 7 .7
9/1/90 3.7 10.40 7.8 17.0 5.8

10/1/90 2 .9 13.30 7.9 9.0 6 .8
11/1/90 2 .6 12.80 8.0 2 .0 7.8
12/1/90 3.2 12.70 7.8 1.0 7.5
1/1/91 2 .8 8.30 7 .7 1.0 7.6
2/1/91 5 .6 6 .30 7.9 1.0 7.4
3/1/91 9.5 8.80 7.9 1.0 9 .7
4/1/91 5.0 4 .40 7.5 7.0 8.4
5/1/91 8.8 5.80 7.8 12.0 8.3
6/1/91 10.4 9.60 8.0 16.0 5.5
7/1/91 4 .6 14.40 8.3 20 .0 5.8
8/1/91 6.1 8.60 7 .7 19.0 5.3
9/1/91 4 .3 11.30 7.8 15.0 5 .7

10/1/91 4.1 15.00 7 .7 7.0 6 .6
11/1/91 5.4 14.60 7.8 2 .0 7.2
12/1/91 2.4 12.70 7 .7 2 .0 9.8
1/1/92 4 .3 14.20 7 .7 2 .0 9.1
2/1 /92 5.5 14.20 7 .7 3.0 8.0
3/1/92 5.6 12.90 7.8 9.0 6.5
4 /1 /9 2 5.2 7.10 7.9 14.0 6.4
5/1/92 4 .9 12.50 7.8 15.0 5.6
6/1 /92 5.1 17.50 7.9 16.2 6.2
7/1 /92 9 .6 54.90 8.1 17.0 8.6
8/1/92 2 0 .9 80.80 8.2 17.0 8.5
9/1/92 15.3 63 .00 8.0 15.0 7 .9

10/1/92 12.8 119.40 7.9 5.0 8.2
11/1/92 7 .2 13.00 7.8 0.6 5.9
12/1/92 6 .0 10.00 7 .7 0.5 5.5
1/1/93 3.2 10.30 7.8 0.5 5.7
2/1 /93 4.1 11.80 7.6 0.5 6 .0
3/1/93 4 .3 21 .60 7.5 0.5 6.4

* =  zeros in  origin al d B ase IV  are b eliev ed  to b e “no data”.

13489-31-OVNRBS
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T A B L E  C l . 16:
L iq u id  E fflu en t D a ta b a se  for  W h iteco u rt, Jan u ary  1990  to  M arch  1993

D A T E

(M /D /Y )

F L O W

(mJ/d)
B O D

(m g/L )

T S S

(m g/L )

PH T E M P E R A T U R
E

(°C )

D IS S O L V E D
O X Y G E N

(m g/L )
1/1/90 3278 12.2 3.6 7.3 10.0 2.4
2 /1 /9 0 3373 18.3 4 .7 7.3 10.0 2.4
3/1 /90 397 4 16.1 4.1 7.2 11.0 2 .6
4 /1 /9 0 3355 18.3 6.1 7.3 12.0 2.5
5/1 /90 339 9 18.5 5.9 7.2 13.0 2.5
6 /1 /9 0 366 7 13.9 6.0 7.2 16.0 2 .9
7 /1 /9 0 3892 9.5 5.6 7.3 18.0 3.6
8 /1/90 366 8 6 .0 3.4 7.4 18.0 3.4
9 /1 /9 0 347 7 9.5 4.3 7.3 16.0 2 .9
10/1/90 3411 9.6 5.3 7.3 13.0 3.0
11/1 /90 337 6 14.9 6 .0 7.3 10.0 2 .4
12/1 /90 3722 13.6 6 .8 7.3 10.0 2 .9
1/1/91 3536 16.3 5.6 7.3 11.0 2 .8
2/1/91 3319 2 0 .6 7.0 7.3 12.0 2 .8
3/1/91 3479 2 1 .6 10.1 7.3 12.0 2 .8
4/1/91 3750 19.2 8.0 7.3 13.0 3.0
5/1/91 3876 1 8 7 16.1 7.2 14.0 3.7
6/1/91 3643 20 .8 6 .9 7.3 15.0 3.5
7/1/91 3449 13.0 6.4 7.3 17.0 4.1
8/1/91 3480 2 .6 5.8 7.4 19.0 3.2
9/1/91 3263 3.5 6 .9 7.3 16.0 3.0
10/1/91 3238 4 .0 6 .9 7.4 15.0 2 .6
11/1/91 3112 7.2 12.8 7.4 13.0 2 .9
12/1/91 3038 4 .4 8.0 7.4 12.0 3.5
1/1/92 310 7 4 .8 6.3 7.3 12.0 3.0
2 /1 /9 2 3386 5.0 6 .7 7.3 12.0 3.2
3/1 /92 3609 3.8 5 .7 7.2 13.0 3.7
4 /1 /9 2 3270 4 .6 4 .7 7.3 14.0 3.3
5/1 /92 3312 3.6 5.1 7.2 16.0 3.2
6/1 /92 3429 4 .5 5.7 7.2 18.0 3.2
7 /1 /9 2 3285 3.3 4 .2 7.2 18.0 4 .2
8/1/92 3343 2 .6 4 .6 7.2 19.0 4 .9
9/1 /92 3291 3.2 4 .0 7.2 14.8 4 .7
10/1/92 3147 4 .7 5.1 7.2 14.0 4 .0
11/1/92 3046 4 .3 4 .6 7.3 13.0 4 .4
12/1/92 3079 7 .6 7.2 7.3 11.0 4 .5
1/1/93 3383 7 .0 8.5 7.3 11.0 3.9
2 /1 /9 3 3377 4 .5 7.3 7.3 11.0 4 .4
3/1 /93 3414 6.1 6.6 7.3 12.0 3.2

13-089-31-04/NRBS
Effluent Characterization
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T A B L E  C 2 .1 :
S ta tistica l S u m m ary  o f  E fflu en t D a ta  for  A th ab asca , Jan u ary  1990  to  M arch  1993

F L O W

(m J/d )

B O D

(m g/L )

T SS

(m g/L )

p H T E M P E R A T U R
E

C Q

D IS S O L V E D
O X G Y E N

(m g/L )

M ean 952 .28 14.64 10.17 7.21 10.59 7
Standard Error 9.65 1.66 1.13 0 .07 0 .7 7 0
M edian 954 12 9 7.3 11 7
Standard D eviation 60 .2 9 10.40 7.03 0 .46 4 .7 8 0
M inim um 811 3 4 5.8 2 7
M axim um 1075 41 40 8.1 19 7
Count 39 39 39 39 39 39

TABLE C2.2:
Statistical Summary of Effluent Data for Barrhead, January 1990 to March 1993

B O D

(m g/L )

T SS

(m g/L )

PH T E M P E R A T U R
E

(°C )

D IS S O L V E D
O X Y G E N

(m g/L )

M ean 18.35 26 .00 8.17 8 .27 7.05
Standard Error 1.48 3.27 0.10 1.22 0.45
M edian 17.00 18.00 8.10 5 .00 6 .20
Standard D eviation 9.00 19.91 0 .47 7.41 2.75
M inim um 5.00 6 .00 7.50 1.00 3.60
M axim um 4 2 .0 0 85.00 9.20 2 1 .0 0 15.40
Count 37 37 22 37 37

TABLE C2.3:
Statistical Summary of Effluent Data for Edson, January 1990 to March 1993

F L O W

(gal/d )

B O D

(m g/L )

T SS

(m g/L )

PH T E M P E R A T U R
E

(°C )

D IS S O L V E D
O X Y G E N

(m g/L )

M ean 869 8 7 5 .0 3 13.27 15.24 8.03 9.54 7.95
Standard Error 686 8 3 .4 3 1.05 1.92 0 .07 2.24 0 .29
M edian 7 5 8 6 4 1 .0 0 12.00 9.00 7 .90 6 .00 8.10
Standard D eviation 4 0 0 4 8 9 .7 5 6 .55 11.98 0 .44 14.00 1.79
M inim um 3 4 1 7 1 8 .0 0 2 .3 0 2 .40 7 .00 0 .20 4 .30
M axim um 191 1592 .00 33 .50 50.20 8.90 81.20 11.20
Count 34 39 39 - 3 9 39 39

TABLE C2.4:
Statistical Summary of Effluent Data for Fort Chipewyan, 
January 1990 to November 1992

BOD
(m g/L )

T SS
(m g/L )

v s s
(m g/L )

M ean 38.40 46 .20 2 8 .2 0
Standard Error 12.01 10.27 10.86
M edian 34.00 48 .00 2 1 .0 0
Standard D eviation 26 .86 22.97 24 .2 8
M inim um 8.00 25.00 9 .00
M axim um 67.00 82.00 68 .0 0
Count 5 5 5

13-089-31-04/NRBS C .1 6
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T A B L E  C 2.5 :
S ta tistica l S u m m ary  o f  E fflu en t D a ta  for  F ort M cM u rra y , Jan u ary  1 9 9 0  to  M arch  1993

F L O W
(mL/d)

BO D

(mg/L)___

C O D

(m g/L )
T SS

(m g/L )
p H T E M P E R A T U R E

(°C )
M ean 13.22 20 .3 8 61 .7 7 12.13 8 .07 8 .26
Standard Error 0 .86 0 .79 2 .70 0 .60 0 .02 1.29
M edian 14.00 20 .00 65 .0 0 12.00 8.10 7 .00
Standard D eviation 3.66 4 .95 14.79 3.76 0.15 8 .07
M inim um 0 .00 11.00 0 .00 5.00 7.70 -1 .00
M axim um 17.00 29 .00 92 .00 21.00, 8 .30 22 .0 0
Count 18 39 30 39 39 39

TABLE C2.6:
Statistical Summary of Effluent Data for Fort Smith, January 1990 to December 1993

F L O W B O D T S S PH T O T A L F E C A L
C O L IF O R M S C O L IF O R M S

(Im p. g a l./m o n .) (m g/L ) (m g/L ) (N P D L ) (N P D L )
M ean 380 4760 .00 73.08 44 .2 5 7 .56 871148 .44 231 4 1 4 .5 6
Standard Error 18226.04 6.99 8.05 0.11 135900.20 375 5 9 .3 7
M edian 387 7728 .00 71.00 32.00 7.32 750000 .00 130000 .00
Standard D eviation 109356.23 42.51 55.74 0 .79 768767.61 251 9 5 5 .9 3
M inim um 3502464 16 5 7 1000 5
M axim um 3877728 200 392 10 2500000 9 00 000
Count 36 37 48 48 32 4 5

TABLE C2.7:
Statistical Summary of Effluent Data for Grande Cache, January 1990 to March 1993

F L O W

(m3/d)

B O D

(m g/L )

T SS

(m g/L )

pH T E M P E R A T U R
E

(°C)

D IS S O L V E D
O X G Y E N

(m g/L )

M ean 2032.21 3.79 1.13 6.98 10.51 2.21
Standard Error 58.84 0.15 0 .08 0.05 0 .49 0.11
M edian 1873.00 3.70 1.00 6.80 10.00 2 .0 0
Standard D eviation 367 .47 0.94 0 .52 0.33 3.08 0.71
M inim um 1607.00 2 .00 1.00 6.70 6 .00 1.30
M axim um 3190.00 6 .00 4 .00 7.80 16.00 3 .80
Count 39 39 39 39 39 39

TABLE C2.8:
Statistical Summary of Effluent Data for Grande Prairie, 
January 1990 to March 1993

F L O W B O D T SS
(m3/d) (m g/L ) (m g/L )

M ean 10727.67 8.60 5.06
Standard Error 382 .35 0.61 0.65
M edian 10309.00 7.60 3.90
Standard D eviation 238 7 .7 6 3.81 4 .03
M inim um 8135.00 3.30 1.10
M axim um 205 36 .00 19.70 20 .70
Count 39 39 39

13-089-31-04/NRBS C .1 7
Effluent Characterization



T A B L E  C 2.9:
S ta tistica l S u m m ary  o f  E fflu en t D a ta  for  J a sp erD ecem b er 1991 to D ecem b er 1992

F L O W

(m J/d )

B O D

(m g/L )

T SS

(m g/L )

pH T E M P E R A T U R E

( ° Q

D IS S O L V E D
O X G Y E N

(m g/L )
M ean 394 8 .4 6 23 .3 2 34.38 7 .67 9 .38 8.60
Standard Error 271 .9 5 3 .46 9.77 0 .06 1.61 0.91
M edian 371 9 .0 0 20 .0 0 19.50 7.70 9 .00 8.20
Standard D eviation 980 .54 11.46 35.21 0.21 5 .80 2 .72
Minimum 210 7 .0 0 10.10 11.90 7.30 3 .00 4 .40
M axim um 559 8 .0 0 4 5 .5 0 135.90 8.10 19.00 11.70
Count 13 11 13 13 13 9

TABLE C2.10:
Statistical Summary of Effluent Data for Lac La Biche, January 1990 to March 1993

F L O W

(m J/d )

B O D

(m g/L )

T SS

(m g/L )

pH T E M P E R A T U R
E

(°C )

D IS S O L V E D
O X Y G E N

(m g/L )

M ean 313 5 2 2 .9 4 24.81 17.38 8.05 12.05 9.41
Standard Error 17233.04 2 .13 2 .6 7 0.05 1.24 0 .36
M edian 341 9 9 3 .0 0 2 0 .2 0 12.00 8.1 10 9.8
Standard D eviation 101952.05 13.11 16.45 0.32 7 .55 2 .19
M inim um 106725 .00 7 .00 4 .10 7.4 3 0
M axim um 4 8 4 6 7 7 .0 0 62 .10 77.90 8.7 25 12.8
Count 35 38 38 37 37 37

TABLE C2.ll:
Statistical Summary of Effluent Data for Manning, September 1990 to March 1993

F L O W

(gaL /d)

B O D

(m g/L )

T S S

(m g/L )

v s s

(m g/L )

PH N IT R IT E

N IT R A T
E

(m g/L )

N H j

(m g/L )

O R G A N IC  N  

(m g/L )

T O T A L
P 0 4

(m g/L )

M ean 107059.13 19.55 18.17 13.13 7.53 0 .17 19.73 10.68 14.58
Standard Error 3099.15 1.36 1.29 1.11 0 .04 0.04 0 .94 1.38 0.45
M edian 107123 .00 18.00 18.20 13.00 7.60 0 .10 20 .45 9.90 13.75
Standard D eviation 15182.65 7 .57 7 .19 5.45 0 .19 0.18 4 .5 9 6 .77 2 .19
M inim um 846 55 .00 8 .20 7 .60 5.00 7 .20 0 .10 7 .10 0 .60 11.50
M axim um 131329 .00 51 .40 32 .60 27 .30 7 .80 0 .70 2 8 .1 0 35.40 19.50
Count 24 31 31 24 24 24 24 24 24

13-089-31-04/NRBS
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T A B L E  C 2 .12 :
S ta tistica l S u m m ary  o f  E fflu en t D a ta  fo r  P eace  R iver , Ju ly  an d  S ep tem b er 1992

B O D
(m g/L )

T SS
(m g/L )

v s s
(m g/L )

C O D
(m g/L )

p H N H ,
(m g/L )

T P O «
(m g/L )

C O N D
(m S /cm )

M ean 120.66 142.93 181 .14 550 .86 7.53 9.41 13.34 983.71
Standard Error 13.09 32 .86 57.71 94.71 0 .22 1.68 7 .28 31 .7 6
M edian 116 137 128 4 7 0 7.2 9.1 7 .06 1000
Standard D eviation 34.63 86.93 152 .69 2 5 0 .5 7 0 .58 4 .4 6 19.27 84 .0 4
M inim um 74.2 9.5 66 293 7 0 .94 1.51 873
M axim um 170 255 4 9 6 899 8.5 14 56.4 1100
Count 7 7 7 7 7 7 7 7

T A L K P A L K H C O , C O , O H H A R D C l FI
(m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L )

M ean 257.71 6 .07 305 .5 7 2 .5 7 0.5 231 44.81 0 .99
Standard Error 9.71 1.07 4 .8 7 2 .07 0 35.32 4 .03 0 .10
M edian 250 5 305 0.5 0.5 202 39.2 1.05
Standard D eviation 25 .6 9 2.83 12.88 5 .48 0 93.44 10.65 0 .26
M inim um 2 3 7 5 2 8 9 0.5 0.5 160 36.4 0 .65
M axim um 312 12.5 325 15 0.5 439 66 .9 1.23
Count 7 7 7 7 7 7 7 7

T K N N O , N O , S U L P P H E N C a M g N a
(m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L )

M ean 19.74 0 .39 0 .13 129.86 48.01 56.96 21 .5 7 87.3
Standard Error 4 .83 0 .14 0 .02 8.42 9.71 9.48 2 .89 3.63
M edian 18 0 .22 0 .16 137 55 4 8 .5 19.5 83 .7
Standard D eviation 12.78 0 .36 0 .05 2 2 .2 7 25 .7 0 25 .08 7 .64 9.61
M inim um 0.5 0 .05 0 .05 102 3 .07 4 0 14.5 7 4 .9
M axim um 35 0 .89 0 .1 7 157 83 113 38.2 105
Count 7 7 7 7 7 7 7 7

K A1 Cd C r Co Cu F e P b
(m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L )

M ean 14.68 0 .15 0 .0015 0 .0 0 3 6 0 .0032 0.0495 0 .7 3 0 6 0 .0 2 0 9
Standard Error 2 .64 0 .03 8.98E-1 0 .0004 0 .0005 0.0035 0 .2172 0.0001
M edian 10.6 0 .12 0 .0015 0 .003 0 .0025 0.051 0 .52 0.021
Standard D eviation 6 .99 0 .08 2.38E -1 0 .0 0 1 0 0 .0012 0.0085 0 .5 7 4 7 0 .0 0 0 4
M inim um 9.25 0 .08 0 .0015 0 .003 0 .0025 0 .039 0 .37 0 .02
M axim um 27.6 0 .32 0 .0015 0 .005 0 .005 0 .06 2 0.021
Count 7 7 7 7 7 6 7 7

M n M o Ni Se V Zn R S I 0 2 O & G
(m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L )

M ean 1.0819 0 .0043 0.0082 0 .0382 0 .0054 0 .0686 8.36 23 .2 4 2 9
Standard Error 0 .9864 0 .0002 0 .0005 0 .0005 0 .0 0 0 8 0.0103 0 .9 2 8 9 5.3923
M edian 0 .088 0 .004 0 .0 0 7 5 0 .0375 0 .0045 0 .0 7 9 8 .37 23 .2
Standard D eviation 2 .6099 0 .0005 0 .0 0 1 2 0 .0012 0.0021 0 .0274 2 .4 5 7 7 14 .2667
M inim um 0.0 5 7 0 .004 0.0075 0 .0375 0 .0045 0 .032 3.9 5.6
M axim um 7 0.005 0.01 0 .04 0.01 0.1 12 50 .9
Count 7 7 7 7 7 7 7 7

O D N O T D S T S T O C T IC TC S U R F
(T O N ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L ) (m g/L )

M ean 14 6 23 .71 43 836 .1 4 2 9 4 2 .8 8 5 7 4 0 .8 9 8 6 83.8 6 .5714
Standard Error 6.4550 53 .0972 74 .6 0 6 4 5.0165 9 .6055 10.1736 2 .2 4 7 9
M edian 10 641 881 4 0 .2 55 81.4 4.3
Standard D eviation 17.0783 140 .4822 197 .39 13.2725 25 .4 1 3 8 26 .916 8 5.9473
M inim um 2 4 2 8 551 26.1 3.89 44.1 0
M axim um 50 825 1090 64 .3 6 4 .6 129 15.1
Count 7 7 7 7 7 7 7

13-089-31-04/NRBS
Effluent Characterization

C .1 9



T A B L E  C 2 .13 :
S ta tistica l S u m m ary o f  E fflu en t D a ta  fo r  P eace R iv er  C orrectio n a l C en tre,
Jan u ary  1990  to  M arch  1 9 9 3

F L O W

(m J/d )

B O D

(m g/L )

C O D

(m g/L )

T SS

(m g/L )

v s s

(m g/L )

pH D IS S O L V E D
O X G Y E N

(m g/L )

cu
(kg/d)

M ean 2 8 6 .2 7 6 .00 32.46 7.31 7 .10 6.61 7 .96 1.53
Standard E n or 2 0 .9 0 0 .47 3.01 0 .60 0 .59 0.03 0 .1 7 0 .09
M edian 323 .0 0 5.50 28 .9 0 6 .40 6 .50 6 .60 8 .20 1.40
Standard D eviation 127 .15 2 .93 14.14 3.77 3.66 0 .18 1.08 0.55
M inim um 2 4 .0 0 2 .00 16.80 2.20 0 .00 6 .10 5.40 0 .99
M axim um 508 .00 15.00 68 .00 19.20 17.20 6 .90 9.80 4 .10
Count 37 39 22 39 39 39 39 39

TABLE C2.14
Statistical Summary of Effluent Data for Slave Lake, January 1990 to March 1993

F L O W

(m3/d)

B O D

(m g/L )

T SS

(m g/L )

p H  T E M P

(°C )

D ISS.
O X G Y E N

(m g/L )

N IT R IT E - N H j  
N IT R A T E  

(m g/L ) (m g/L )

O R G A N IC
N

(m g/L )

T O T A L
P 0 4

(m g/L )
M ean 272 8 .6 8 15.73 22 .1 0 7 .47  9.22 5.91 0 .1 0  17.28 6.91 9.63
Standard Error 38.17 1.47 3.21 0 .04  1.07 0 .49 0 .00  1.56 1.96 1.45
M edian 275 1 .0 0 12.90 17.80 7 .50  7.00 7.15 0 .10  18.45 3.75 10.00
Standard 190.85 8 .80 19.29 0.21 6.39 2 .97 0 .00  6 .25 7 .83 5.78
Deviation
M inim um 231 5 .0 0 5 .70 4 .1 0 7 .00  0 .00 0 .30 0 .1 0  0 .00 0 .00 0.00
M axim um 3088.00 38 .0 0 96 .60 8 .00  22 .00 11.00 0 .10  25 .00 31.50 22 .40
Count 25 36 36 36 36 36 13 16 16 16

TABLE C2.15:
Statistical Summary of Effluent Data for Wabasca, February 1989 to March 1993

B O D T SS PH T E M P E R A  T U R D IS S O L V E D
E O X G Y E N

(m g/L ) (m g/L ) (m g/L )
(°C )

M ean 6.04 15.96 7.81 8.63 7 .39
Standard Error 0.51 3.04 0 .04 1.03 0.22
M edian 5 .10 12.25 7 .80 8.40 6.95
Standard D eviation 3 .60 21 .46 0 .29 7.25 1.53
M inim um 2 .40 0.01 7 .20 0 .00 5.20
M axim um 20.9 0 119.40 8 .80 23 .00 10.80
Count 4 9 50 50 50 50

13-089-31-04/NRBS
Effluent Characterization

C .2 0



T A B L E  C 2.16:
S ta tistica l S u m m ary  o f  E fflu en t D ata  fo r  W h iteco u rt, Jan u ary  1990  to  M arch  1993

F L O W

(mJ/d)
B O D

(m g/L )

T SS

(m g/L )

PH T E M P E R A T U R
E

(°C )

D IS S O L V E D
O X Y G E N

(m g/L )

M ean 341 6 .7 4 9 .79 6 .3 7 7 .28 13.71 3.31
Standard Error 36 .88 1.01 0 .38 0.01 0.44 0.11
M edian 338 3 .0 0 7 .20 6 .00 7 .30 13.00 3 .20
Standard D eviation 2 3 0 .3 2 6 .33 2 .40 0 .06 2 .72 0 .68
M inim um 303 8 .0 0 2 .6 0 3.40 7 .20 10.00 2 .40
M axim um 397 4 .0 0 2 1 .6 0 16.10 7 .40 19.00 4 .9 0
Count 39 39 39 39 39 39

13-089-31-04/NRBS
Effluent Characterization

C.21



APPENDIX D
LIQUID EFFLUENT DATA FOR PERIODICALLY 
DISCHARGING SEWAGE TREATMENT PLANTS





Liquid Effluent Database 1

N A M E D R A I N  BAfl D A T E V O L U M E

A 6 d

( M G P L )

““7 5 5"“

( M G P L

“ s n r
( M C P L P H

““PK0X
( M G P L

t m p
c

t r-
( M G P L

" r a r
( M G P L

“r s r
( M C P L

'Hear
( M G P L )

T U T
( M G P L

"COL'gg "TW IT
( M SP CM )

“TECH
( N P D L

Atikameg School P 1//92 unknown 15 21

Atikameg School P 9/199 unknown

Alikameg School P 1/28/91 unknown 33 122
Bear Canyon P 31233 (2 feet)
Beaveriodge P 33635 unknown 13 17
Beaveriodge P 2/19/92 5 days 19 9 197
Beaveriodge P 11/22/89 unknown 11 1
Beaveriodge P 4/19/9 unknown 17 21
Beaveriodge P 1/23/9 unknown 18 23
Beaveriodge P 4/13/92 5 days 17 17

Berwyn P 4/24/9 22.. sal 16 22

Berwyn P 33486 11.15. gal 16 31

Berwyn P 33762 7.43. gal 4 14

Berwyn P 33825 17.197. gal 9 8 7.94

Bezanson P 33609 19 63

Bezanson P 40061 1.5. gal 11 59
Bishop Routhier School P 1//92 389.6 Bil

Blue Ridge A 33301 3.3 cal 1 36.6 31.3 7.4 21
Blue Ri dec A 33339 • see comments 1
Blue Ridge A 33725 247 m3 33.6 6 8.3 15

Bluesky P 1/15/9 4 days - lowered -18  in. 5 35

Blueskv P 1/21/92 4 davs - lowered -3  f t 3 7

Blueskv P 1/21/91 4 davs - lowered —2 in. 3
BotIc | A 33461 8. m3 4 6

Cleardale P 1/13/92 l 5
Cleardale P 1/22/91 (12 hours) 9 63 I
Cleardale P 34124 1.8*1 24 1 1

Col inton A 33306 7.25 m3

Colint on A 5/27/9 4.5 m3 18 16



BLED.l
be Discharging Sewage Treatmert P la ts

r
->

"T T "
(M CPL

TTffiT
(M CPL)

“ T T "
(M CPL)

— v r
(M CPL)

“ W
(M CPL)

- W T -
(M CPL)

" W
(M CPL

N 0 2
(M CPL)

N O J
(M CPL)

NINA
(M CPL)

O R C l J
(M CPL)

SI
(M CPL)

""55T-
(MGPL)

“5TJBT"
(MCPL)

T j n r
(M CPL)

“m a r
(MCPL)

td3
(M CPL)

TS"'
(M CPL)

-T E T
(M CPL)

T W T
(M CPL)

tuBB"
(M CPL) COM M ENTS

the flow  d a s  p rovided in the  
discharge reports appears to  be 
o f  flow s in to  th e  storage c d l 
and not th e  actual discharge 

v o lum e
the flow  data p rovided in the 

discharge reports appears to  be 
o f  flow s in to  the  storage c d l  
and n o t the  actual discharge 

volum e
the flow  data p rovided in the 

discharge reports appears to  be 
o f  flow s into the  sto rage c d l  
and not the  actual discharge 

volum e

27.8 3 .66 845 854 31.6 3.8 no 1991 data

7.1 0.2 0.4 11.2

Acti-zymc w as added to  lagoon: 
N 0 2 + N 0 3  is b d o w  detection 

lim it

5 .6 0 .2 1.8 1.3

Actizyme w as added to  lagoon; 
algae was present in the  lagoon 
sam p le  N 0 2 + N 0 3  w as b d o w  

detection lim it

1.3 0.2 ** 3.8

Actizyme w as added to  lagoon; 
N 0 2 + N 0 3  w as b d o w  

detection lim it

0.4 0.23 1.4 5.4 Actizyme w as added to  lagoon
no discharge in 1991; one 

ib /w edt o f  A cti-zym c added in 
199.1991  and 1992

no discharge in 1991; one 
Ib/wedc o f  A cti-zym e added in 

199.1991  and 1992

test results m issing fro m  files
1

unknow n am ounts o f  Acti-zym t 
added weekly in  1 9 9 .1 9 9 1  and 

1992
unknow n am ounts o f  Acti-zyme 
added weekly in  1 9 9 .1 9 9 1  and 

1992
unknow n am ounts o f  Acti-zymc 
added weekly in 1 9 9 .1 9 9 1  and 

1992

1991 sampling resu lts no t m 
files; 199 sam pling resu lts also 

include BO D  m d  TSS o f  the 
Taw atm aw R iver w ater 

upstream  o f  the  drainage
1991 sam pling resu lts  no t in 

files; 199 sam pling rem its  also 
include B O D  and TSS o f  the  

Taw atinsw  R iver w ater 
upstream  o f  the  drainage



Liquid Effluent Database:

Coiinton A 5/27/9 4.5 m3 18 16

Colint on A 39814 14.5 m3 23 79

Deadwood School P m unknown
Debolt P 32519 3 - gal 2 12
Debolt P 39873 2JS, gal
Debolt P 33430 9 16
Debolt P 33674 2 -8 * 8 9

Dixonville P 33635 3-g*1 9 7

Dixonviile P 1/17/91 -5_g«l

Dixonville P 7/21/92 2.8*1 5 4

Donndly P 1/16/9 unknown 5 7

Donnelly P 1/13/92 8" valve open for 8 days 2 5
Eaglesham P 33735 part of a 6 mgal/yr total 55 117
Eaglesham P 34154 51 65
Eaglesham P 4/16/9 part of a 3 5  mga/yr tota 56 16
Eaglesham P 33454 part of a 5 mga/yr total 132 24 i
Eaglesham P 1/15/91 part of a 5 mga/yr total 8 24
Eaglesham P 33607 part of a 6 mgai/yr total 76 23
Eaglesham P 11/14/9 part of a 3.5 mga/yr tota

Enilda LS 1/29/9 -3.3.8*1 7 3
Eniida LS 33420 15.551 m3 5 13
Enilda LS 1/19/92 15.551 m3 2

Entwistle A 6//9 unknown 24 48
Entwistle A 5//91 unknown 69 18
Entwistle A t 11//9I1 unknown 162 43

Evansburg A 1/16/91 —85_ 1 7 11
Evergreen Paris (Gr. Prairie) P 33298 2 days
Evergreen Paris (Gr. Prairie) P 8/15/9 5 days
Evergreen Paris (Gr. Prairie) P 33611 2 days

Fairvicw P 9/21/92 part of 11 mgal/yr total 4 3
Fairvicw P 39818 part o f  18 mgal/yr total 2 4
Fairview P 9/24/9 pv t of 18 mgal/yr total 1 18
Fairvicw P 4/15/91 part o f  15 mgal/yr total 56 3
Fairview P 9/25/91 part of 15 mgal/yr total 7 22
Fairview P 33607 part of 11 mgal/yr total 36 9

Falher P 1/19/92 35_s*l 3 18
Falher P 1/22/9 4„ gal 9 27
Falher P 1/16/91 4 -  gal 2 6
Faust LS 1/29/9 9.118.494 gal 7 13
Faust LS 6/25/92 35. m3 1 1
Faust LS 9/21/91 37.185 m3 1 1
Faust LS 6/25/92 35. m3 1 1
Faust LS 1/19/92 37.185 m3 1 4



*E D .l
: Discharging Sewage Treatment Plants

1991 nmpling results not in 
files; 199 sampling results also 

include BOD mdTSS o f the 
Tswatinaw River water 

upstream o f  the drainage
1991 sampling results not in 

files; 199 sampling results also 
include BOD andTSS o f the 

Tswatinaw River water 
upstream o f  the drainage

minimal data... details unclear.

no data

no discharge in 199; no 1991 
data in files

no discharge in 199; no 1991 
data in flies

no discharge in 199; no 1991 
data in files

1/2 gallon Acti-zyme added 
weekly in 1991 and 1992; 

unknown amount o f  Acti-zyme 
added in 199; no discharge in 

1991
1/2 gallon Acti-zyme added 
weekly in 1991 and 1992; 

unknown amount of Acti-zyme 
added in 199; no discharge in 

1991
Actizyme added

no discharge report found so 
just sample date given

Acti-zyme added
— Actizyme

Actizyme added1 Actizyme added

Actizyme added

no discharge reports
no discharge reports
no discharge reports

no discharge report for 199 or
1992

199 lagoon sampieresults not 
in files

199 lagoon sample results not 
in files

199 lagoon sample results not 
in files

ActiZyme added
ActiZyme added
ActiZyme added
ActiZyme added
ActiZyme added
ActiZyme added

• 2



Liquid Effluent Database for

Footner Lake Forestry Site P 9/17/91 unknown

Footner Lake Forestry Site P 9/14/92 14. m3 3 3
Fort Assiniboine A 4/23/91 3.3,8*1 27 35

Fort McKay A 32330 3,8. sal 18 4
Fort McKay A 33430 5-g il 17 7
Fort McKay A 4/18/91 33.s»l 24 32
Fort McKay A 39943 25 25
Fort McKay A 4/25/9 3.3. fill 4 148

Fort Vermillion P 12/16/92 13,323.9 m3 2 1
Fort Vermillion P 6/24/91 89.293 gal 9 14
Fort Vermillion P 12/18/91 893 p i 51 17
Fort Vermillion P 4/28/92 13.21.8 m3 22 21
Fort Vermillion P 12/13/9 3.96.13 R»i 29 21
Fort Vermillion P 39849 33334 gsl 54 24

Fox Creek P 4/14/91 24.481 m3 14 23 7.23 6

Fox Creek P 1/21/91 24.481 m3 , 2.5
5 per 1 

mis

Gift Lake P 33379 1. m3 85 155

Gift Lake P 1//92 unknown 17 21

Girouxville P 1/13/9 -4 4 9  gil/min for 3 hn 3 9

Girouxville P 4/28/92 -449 gal/min for 3 hn 14 11

Girouxville P 1/13/92 -449 gai/min for 312 hrs 2 9

Grande Cache Forest Industries P 39819 unknown 2 8.1

Grande Cache Forest Industries P 39819 unknown 2 6 8.2

Grande Cache Forest Industries P 39819 unknown 2 8.2

Grande Cache Forest Industries P 39819 unknown 2 4 8.2

Grande Prairie Airport P 33438 n/a
7 per 1 

ml

Grande Prairie Airport P 33438 n/a
3 per 1 

ml

Grandview Hutterite Colony P 1//9 unknown 26 66

Grandview Hutterite Colonv P 11/15/91 5 davt 45 184



LED.l
: Discharging Sewage Treatment Plants

no results from 1991 sampling 
in flics

no results from 1991 sampling 
in files

5 lbs. Acti-Zyme added

algae in October 1992 lagoon 
sample would affect the TSS 

giving higher than normal 
results

algae in October 1992 lagoon 
sample would affect the TSS 

giving higher than normal 
results

2 454 kg of Chemzyme II added 
2x/month in 199 and 1991; 5 

mL Hyro-zyme weekly in 1992

2 454 kg of Chemzyme Q added 
2x/month in 199 and 1991; 5 

mL Hyro-zyme weekly in 1992

2 454 kg of Chemzyme II added 
2x/month in 199 and 1991; 5 

mL Hyro-zyme weekly in 1992
sample 2 o f  4; sample 

description = NE: NFR = <1
sample 4 o f4; sample 

description = SE
sample 3 o f 4; sample 

description = SW; NFR = <1

sample 1 of 4 taken in June 
199: sample description = NW

no discharge; these samples are 
from the 2nd cell final effluent
no discharge these samples are 

from the 1st storage cdl

1991 lagoon sample were taker 
in October, and it contained 

algae which would affect the 
TSS. giving higher than normal 
results', no license to be found
1991 lagoon aanplc were t* e r  

in October, and it contained 
algae which would affect the 

TSS. giving higher than notinal 
revolts: no licence to be found



Liquid Effluent Database:

Grassland A 5/23/9 8. m3 46 73

Grassland A 39814 5. m3 6 18

Grassland A 5//91 unknown 3 84
Gregoire Lake Prov. Park A 31667 n/a 2.4 5 8.5 22 11 11 35 85.4 839

<1 per 
ml

Grimshaw P 1/21/91 192.7 m3 5 5
Grouard LS 33420 64. m3 5 1
Grouard LS 1/29/9 —13.14. gal 4 16
Grouard LS 1/19/92 64. m3 1 1

Guy P 33420 (5 hours) 3 1
Guy P 39814 (42 hours) 4 7
Guy P 9/29/92 (5 hours) 8 7

High Levd P 1/28/91 8„g*i 5 17
High Levd P 33939 8.. sal 5 5
High Levd P 39999 1 J_ g»l
High Levd P 40138 5- gal 1 3

High Prairie LS 39975 38.6. gal 3 3
High Prairie LS 5/31/91 3.4. SlJ 8 38
High Prairie LS 33298 3.4. gal 5 25
High Prairie LS 4/13/92 3.4. gal 6 4
High Prairie LS 33756 3.4. g.1 1

Hines Creek P 5/31/9 23 . gal 8 35

Hines Creek P 4//92 3 gal/min for 816 hrs 12 17



E D .l
Discharging Sewage Treatment Plants

the spring samples from both 
199 and 1991 contained algae 

which would affect the TSS and 
give higher than nonrad Faults; 
no discharge repot for 1991 in 
files; no discharge in 1992 due 
to conduction o f  new lagoon

the spring samples from both 
199 and 1991 contained algae 

which would affect the TSS and 
give higher than nonnal results; 
no discharge report f o  1991 in 
files; no discharge in 1992 due 
to construction o f  new lagoon

the spring samples from both 
199 and 1991 contained algae 

which would affect the TSS and 
give higher dan normal results; 
no discharge report f o  1991 in 
files; no discharge in 1992 due 
to construction of new lagoon

0.39 0.68 7.4 19 134 0.24 0.3 0.3 3.9 5 268 133 458 2.8 0.75
S04. N02, N02+N03 are 
bdow detection limit listed

Actizyme was added in 1991 
(exact amount unknown) and 

1992 (6 - 2LpailsX no 
discharge in 199 and 1992

i
i i

—
2 cups/week of Actizyme added 

in 199 and 1991
2 cups/week of Actizyme added 

in 199 and 1991
2 cups/wcek of Actizyme added 

in 199 and 1991
964 0.16 0.17 i 0.55

BOO and TSS results were 
below detection limit (5. mg/I)

no sample data

8 lb. of Acti-zyme added
Acti-zyme added (no amount 

given)
Acti-zyme added (no amount

given)
Acti-zyme added (no amount 

given)
Acti-zyme added (no amount 

given)
7 lbs Actizyme added in 199; 9 
1 lbs Actizyme added in 1991; 
6 lbs Actizyme added in 1992; 

invertebrates were present in the 
199 lagoon effluent sample 
thus TSS results would be 

higher than usual
7 lbs Actizyme added in 199; 9- 
1 lbs Actizyme added in 1991; 
6 lbs Actizyme added in 1992; 

invertebrates were present in the 
199 lagoon effluent sample 
thus TSS results would be 

higher than usual

4



Liquid Effluent Datab

Hines Creek P 1//92 3 gal/min for 111 hrs 4 6
Hythe P 2/26/92 812 3 165
Hythc P 5//9 n/a
Hythe P 1//9 n/a

___________Hythe P 5//91 n/a 53 6.4
Hythe P 1//91 n/a
Hythe P 5//92 n/a 6 14
Hythe P 1//92 n/a 3 6
Hythe P 3//93 7 day* 32 3

Janvier School A 5//9 unknown 38 138

Janvier School A 4//91 unknown 5 32
Jean Cote P 39814 (41 hours) 1 35
Jean Cote P 33723 (31 hours) 1 2
Joussard LS 1/29/9 6.549.444 gal 7 5
Joussard LS 33420 24.123 m3 5 7
Joussard LS 1/19/92 24.125 m3 4

La Glace P 11/13/9 12 4

La Glace P 33400 11.m3 5 3

La Glace P 1/13/92 12. m3 2 3

Loon Lake School P 6/18/9 1-gaJ 11 56
Loon Lake School P 1//91 75. sal 14 22
Loon Lake School P 6/24/92 2, gal 5 5
Loon Lake School P 1/23/92 5.s»l
Loon Lake School P 11/16/92 3. gal 59 2

Mayerthorpe A 40121 6 days 9 35
Mayerthorpe A 12/14/9 4 days 1 134
Mayerthorpe A 33531 7 days 1 6

McLennan P 1//91 unknown 3 8

McLennan P 1/28/9 2. m3 4 21

McLennan P 1//92 unknown 3 1



FABLE D.l
iodic Discharging Sewage Treatment P in ts

7 lbs Actizyme added in 199; 9- 
1 lbs Actizyme added in 1991; 
6 lbs Actizyme added in 1992; 

invertebrates were present in thr 
199 lagoon effluent sample 
thus TSS results would be 

higher than usual
22.8 2.97 1638 1641 23.5 6.85 Acti-zyme added

Acti-zymc added: no data
Act-zyme added: no dau

1.79 Actizyme added
Acti-zyme added: no data

Actizyme added
Acti-zyme added

no license in files; no discharge 
report for 199 and 1991; 

inspection letter in file indicate! 
that a discharge in 1992 is not 

necessary
no license in files; no discharge 

report for 199 and 1991; 
inspection letter in file indicate! 
that a discharge in 1992 is not 

necessary
2 cups/week of Actizyme added 

in 199
2 cups/week of Actizyme added 

in 199

addition of one lb/week of Acti­
zyme added each year from 199 

1992
addition of one Ib/week of Acti- 
zymc added each year from 199

1992
addition of one ib/week of Acti­
zyme added each year from 199 

1992

sample was green indicating 
algae sample also taken before 
(April 2y. another sample taken 
at Loon River on June 25.199

waste water analysis not 
included

2.1 1.4 4.8 3.48
2.6 0.4 0.8 6.5

0.46 0.1 0.7 2.9
65 tbs of actizyme reported 
added in 199: no discharge 

reports for 1991 and 1992. only 
sampling results are provided
63 lb« of actizjme reported 
added in 199; nodiadurge 

rtporti for 1991 md !99Zoni> 
Carolina reaulta arc provided
63 Iba of actizyme reported 
added m l 99: nodiachargc 

reporu for 1991 rod 1992, onl)

Pago 5



Liquid Effluent Databau

Note Creek School P 1991 63. (units unknown)
Note Creek School P 1992 3. (units unknown)

Peace River Airport P 12/15/92 unknown 8
Peace River Airport P //91 unknown

Peace River Airport P 7/14/92 n/a 38.7 84

Peace River Airport P 4/14/92 n/a 9 4

Peace River Airport P 8/17/92 n/a 63 125

Peace River Airport P 3/24/92 n/a 34.2 2

Peace River Airport P 11/17/92 n/a 53.1 42

Peace River Airport P 1/14/92 n/a 35 26

Peace River Airport P 33943 n/a 18 21

Peace River Airport P 9/15/92 itfa 136 197

Peace River Airport P 33853 i^a 43.5 36

Peace River Airport P 2//92 n/a 57.2 17
Peerless Lake School P 1//92 384. gal/year 33 25

Pibroch A 33301 2- 8*1 28 1
Pine Shadow Estates MHP A 33459 unknown

Queen Elizabeth Prov. Park P //92 519.75 litres

Queen Elizabeth Prov. Park P //91 59.85 litres]

Ridge Valiev P 1/31/9 X  gal
Ridge Valley P 33430 16 48
Ridge Valiev P 33674 2-S ll 15 27

Robb A 5/29/91 unknown
Rvcroft P 11/28/9 unknown 3 7
Rvcroft P 11/12/91 unknown 4 14
Rycroft P 11/16/92 unknown 1 5
Sangudo A 7/16/91 1_58. R>i 14 14 6
Sangudo A 40124 1.58. gal
Sarujudo A 39912 1.58. oal 27 18



ILED.l
ic Discharging Sewage Treatment Plants

1 no sampling done
no sampling done

discharge reports from 1991 Sc. 
1992 state that discharge runs 
through an overflow pipe all 

year long once the sewar level 
reaches the height of the 

overflow; all dates given for 
Peace River Airpoct are 

sampling dates only

discharge through overflow 
pipe all year long

discharge through overflow 
pipe all year long

discharge through overflow 
pipe ail year long

discharge through overflow 
pipe all year long

discharge through overflow 
pipe all year long

discharge through overflow 
pipe all year long

discharge through overflow 
pipe all year long

discharge through overflow 
pipe all year long

discharge through overflow 
pipe all year long

discharge through overflow 
pipe all year long

no data or discharge reports in 
files for 199 and 1992; 1991 

discharge report indicates 
Wabash Creek as the receiving 

body instead of Bath Creek 
stated in the license

no BOD or TSS results in file 
for 1991

volume is o f  liquid waste that 
was pumped out of the cisterns 
over the course o f  the year no 

discharge to a waterbody
volume is o f  liquid waste that 
was pumped out of cisterns 

over the course o f  the year no 
discharge to a waterbody

no results from 199 lagoon 
sampling in flies

no results from 199 lagoon 
sampling in flies

no results from 199 lagoon 
sampling in files

May 1991 letter says that the 
lagoon was bieng discharged at 
that time snd flat it had also 

been drained five years prior to 
that

4-5 lbs of Acti-zyme added each 
year from 199- 1992

4-5 lbs of Acti-zyme added each 
year from 199- 1992

4-5 lbs of Acti-zyme added each 
yesr from 199 -1992

7.1 1 lbs of Septo-zyme added
15 lbs of Septo-zyme added
3 lbs o f Sepro-zvme added

* 6



Liquid Effluent D e b a te  f<

Swgudo A 5/19/92 unknown

Sngudo A 1/14/92 unknown

Scxsmhh P 4/23/9 18. mi 27 14 7.82
Scxju Tilth P 39975 18 . sal 23 18 8.7
Sexsmith P 33454 18_«ml 31 1 7.75
Sexsmith P 33400 18.8*1 13 2 7.71
Sexsmith P 33728 18.8*1 19 13 7.4

Sexsmith P 33705 18 million gallons 2 42 8.6
Shdl - Peace River Complex P 33729 unknown 17 3.2
Shell - Peace River Complex P 33394 3 m3 21 22

Spirit River P 5/15/91 -45.736 m3 2 12

Spirit River P 5/19/92 -1-8*1 6 24

Spirit River P 1/15/92 16-8*1 3 4

Spirit River P 9/25/9 not given 5 21

SLlsadore P 40057 unknown 22 32

SL Isidore P 1/15/91 8" pipe drained 48 hrs 87 62

SL Isidore P 1//92 unknown 23 18

Swm Hills A 5/29/91 46.25. gal 15.6 11.3

Swan Hills A 11/18/91 46.25. gal 13.2 15



BLED.l
lie Discharging Sewage Treatment Plants

1992 discharge information 
was obtained from letter of 

intent written to Alberta 
Environment - no actual 

discharge report for 1992.
1992 discharge information 
was obtained from letter of 

intent written to Alberta 
Environment-no actual 

discharge report for 1992.

15.8 0.2 0.6 18.8
N02+N03 was bdow 

detection limit

5.3 0.2 7.7 12.1
N02+N03 was bdow 

detection limit
13.9 0.26 3.8 12
15.4 0.2 2.1 14.3

1.4 0.2 12.1 1.6
N02+N03 was bdow 

detection limit

6.4 0.2 7.2 14.4
N02+N03 was bdow 

detection limit

i limited data available
25 kg of Acti-zyme added May 
19/91; 25 kg Biozyme added 

May 25/91

25 kg Acti-zyme added to sewer 
lines June 1/92.25 kg Biozyme 

to sewer inlet June 1/92
discharge in license given as 

once per year, is twice per year 
in practice

2 lbs. Acti-zyme added June 
4/9:5 lb*. Acti-zyme added Juh 

1-31/9
the presence of algae in the 199 

and 1992 lagoon samples 
would affect the TSS giving 

higher than normal results: no 
discharge report for 1992: 

addition o f 2 lbs of Acti-zyme 
reported in 199 and 1991

the presence of algae tn the 199 
and 1992 lagoon samples 

would affect the TSS giving 
higher than normal results: no 

discharge report for 1992: 
addition of 2 lbs o f  Acti-zyme 

reported in 199 and 1991
the presence o f  algae tn the 199 

and 1992 lagoon samples 
would affect the TSS giving 

higher than normal results; no 
discharge report for 1992: 

addition of 2 lbs o f  Acti-zyme 
reported in 199 md 1991

1 lbs. Acti-zyme added during 
year. 3 samples taken prior to 

discharge - sample results 
closest to date of disetarge are 

given.

1 lb*. Acti-zyme added during 
year. 3 samples taken prior to 

discharge • sample results taken 
closest to discharge date given.



Liquid Effluent Database f

Swan Hills A 39970 51.125. gal 33 8.6

Swan Hills A 12/28/9 51.125. gal 51 7

Triple L Mobile Home Part: P 4//9 unknown 65 32

Triple L Mobile Home Part: P 1/19/91 4 acre lagoon lowered 2* 27 44

Triple L Mobile Home Parte P 5//92 unknown 24 25
Trout Lake School P 1//92 unknown 24 22

Valleyview P 7/23/91 23.3. M l 61 159

Valleyview P 3/25/91 23.3. M l 18 134

Valleyview P 11/14/91 23.3. Ml 92 45
Valleyview P 2/28/92 23 . Ml 198 35
Valleyview P 33914 3 - Ml 42 499

Valleyview P 33917 15„ gal 27 58.6
Valleyview P 11/12/92 23 . Ml 23 17

Valleyview P 11/15/9 47.75. gal ** 26

Valleyview P 5//9 47.75. gal 2.5 15.5
Valleyview P 9/18/89 26- Ml 16 17

Wandering River A 39915 288. Ml 17.6 7.78 9

Wandering River A //89 none
Wandering River A //91 none

Wanham P 1//92 unknown 3 25
Wanham P 1//9 unknown 14 31
Wanham P 6/192 unknown 21 51
Wembley P 9/14/92 32.9. Ml 26 45 9.26

Wembley P 39814 24. m3 (28.873.68 g) 9 31 9.18

Wembley P 9/17/91 3.122.4 gal 23 44 9.21
Weatlock A 40153 1.787. gal 8 23 8.25
Weatlock A 1/18/9 1.787. gal 7 11 1



KJED.l
ic Disdurging Sewage Treatment Plants

1 lbs. Acti-zymc added during 
year, 4 samples taken prior to 

discharge • sample results 
closest to discharge date given.
1 lbs. Acti-zyme added during 
year. 1 sample taken prior. 2 

during discharge • sample 
results closest to discharge date 

given.
unknown if discharged in 199 
or 1992. only lagoon sample 
data from spring were in files
unknown if discharged in 199 
or 1992, only lagoon sample 
data from spring were in files
unknown if disdarged in 199 
or 1992. only lagoon sample 
data from spring were in files

8 kg Trizyme added during year

8 kg Trizyme added during year

8 kg Trizyme added during year

—
5 lagoons sampled • average 
sample results given; samples 
were green indicating possible 
presence of algae • TSS higher 

than normal.
all discharges for 1992 come 

from west storage cdl

sample taken prior to discharge 
5 lbs. Acti-zymc in each of 2 

cells added during year
2 samples taken - average 

results given; sample taken May 
22.199; 5 lbs. Acti-zyme in 

each of two cdls added during
y**__________

75 lbs. Acti-zyme added to cadi 
of 2 cdls

1 8" pipe flowing frill for 48 hn.
16.8 m i treated water to hamle 

in 1989; waste water not 
metered in 1989.

no discharge
ooc Ibiday of actizyme added 

for each disdurge
one lb./day of actizyme added 

for each discharge
one IbVday of actizyme added 

for each discharge

0.4 0.2 5.4 18.1
sample was pale green 

indicating presence of algae.

1.6 0.2 6.8 19

1 lb/wcek of Acti-zyme; sewage 
flow through lift station was 

3.284.64 gal.

1.4 0.2 5.6 17.9

I lb/week of Acti-zymc sewage 
flow through lift station was 

32.176. gal.

1.2 14
1.5 lbs. Acti-zyme added daily 
from May 15 to July 2.199

9*8



Liquid Effluent Database fc

Wotiock A 6/19/91 55 . ml 9 2 7.78
Westlock A 1/28/91 55 . ml 4 1

Westlock A 40152 unknown
Westwind Mobile Home Park A 1//9 unknown if discharged 11 16

Whitdaw P 1/21/92 3 days - lowered ~2 in. 5 14
Whitdaw P 1/15/9 3 days - lowered ~3 f t 7 31
Whitdaw P 1/21/91 3 days - lowered ~3 ft. 3 9

Wildwood A 9/14/92 unknown

Wildwood A 9/16/91 unknown

Wildwood A 39814 unknown 5 18

Woking P 1//92 7 days 2 13

Woking P 1//91 9. m3
Worsley P 39907 unknown 25 24

Worsley P 33394 unknown 7 9.7
Wonlcy P 1/22/91 unknown 2 5.2
Worsley P 1/13/92 unknown 1 4.4

Volina's Point Provincial Park P 33339 1 7h n 81 22



LED.l
c Discharging Sewage Treatment Plants

0.2 18.7

1. lbs. Acti-zyme added daily 
for 15 day* starting May 15. 

1991

farmen complaining o f poor 
water quality in Wabvh Greek; 
no 1992 discharge reporta or 

TSS/BOD results in files
no 199 discharge report

Acti-zyme was added weekly 
each year from 199 - 1992

Acti-zyme was added weekly 
each year from 199- 1992

Acti-zyme was added weekly 
each year from 199 - 1992
correspondence file has a 
notification of intent to 

discharge on date given - no 
data at all on scheduledi~ -i—  ..aiscnarges

correspondence file has a 
notification o f  inert to 

discharge on date given - no 
data at all on scheduled«-aiscnarges

4.7 0.2 2.9 5.7

LD. #14 took reponsibility for 
this system on January 1.1991.

A lack of service and 
maintenance records have made 
it difficult to property report on 

this system.

no discharge in 1991; unknown 
amounts o f  Septo-zyme added 

in 199.1991 and 1992

no discharge in 1991; unknown 
amounts o f  Septo-zyme added 

in 199.1991 and 1992

sample taken on May 24.1991: 
discharge period from May 6-8. 

1991

minimal amount of Dynakil 
Plus



APPENDIX E
LIQUID EFFLUENT DATABASE FOR 

NON-PULP MILL INDUSTRIAL EFFLUENTS



DEFINITIONS FOR TABLE E.l*
H E A D IN G D E S C R IP T IO N

A G _ S ilver
A S _ A rsen ic
B IO A SSA Y B ioassay (%  survival o f  rainbow  trout in  100%  efflu en t over 96-h )
C D _ C adm ium
C O _ C obalt
C O D _ C hem ical O xygen D em and
C R _ Chrom ium
C U _ C opper
D A TE D ate (M onth/D ay/Y ear)
F E _ Iron
FLO W _ E fflu en t discharge
H G _ M ercury
K G PD K ilogram s per D ay
M 3PD C ubic M etres per D ay
M G PL M illigram s per L itre
M N _ M anganese
M O _ M olybdenum
N F R _ N on -filterab le R esidu e
N H 3_ A m m onia (a s N )
N I_ N ick el
O G _ O il and G rease
P B _ Lead
PH PH
PH N O L_ . P henol
SE _ Selenium
SL PH D _ Sulphide
T O C _ T otal O rganic Carbon
T O N T hreshold Odour N um ber
V _ V anadium
Z N _ Z inc

* T he contents o f  T able E . 1 have also  been provided to  N R B S on a com puter d iskette; how ever, the d B ase IV  
form at has b een  m odified  here to condense th e f ile  m aking it  m ore su itab le for printing. T he h ead in gs have 
b een  changed to  reduce the w id th  o f  th e tab le.



TABLE E.1
Database for Suncor Inc. Industrial Effluent

DATE
7*<3

OCQpO)

AS
(KGPO)

CD

w u

coo
(KQPp)

C K
(M G PU

CO
(MC3PL)

cu
(M G PU

M OASSAY FLOW
(U3PO)

FE PB

(»4QPL)

MN

(MOPL)

MG

(M G PU

MO
(MGPL)

HI

(MOPL)

NFR

JK G P O )
O 6G 

(KGPO)

PM PHNOL

(KGPO)
SE

(M G PU

AG
(M G PU

SLPHD
(KGPO)

TON TOC
(MGPU

V(MGPL) ZN

1/3*8 70.00 11220 720 0.09

1/5*8 0.00 49.00 102.00 8.10 028 0.00
1/7*8 45.00 119.00 8.10 0.13

1/10*8 0.00 85.00 820 025

1/12*8 020 0.00 56.00 7.90 021 0.00 4 20 10.60
1/14*8 44.00 8320 7.90 0.11

1/17*8 89.00 6820 7.70 0.40

1/13*8 0.00 0.00 88.00 7.70 0.86 0.00 32.00
1/21*8 0.00 103.00 720 0.59

1/24*8 0.00 97.00 7.70 026

1/28*8 6.50 0.00 97.00 7.80 0.48 0.00 128.00
1/28*8 4.40 60 JO 7.90 020

1/31*8 52.00 16620 820 024
2/1*8 100.00

2/2*8 0.00 0.00 7020 8.10 0.11 0.16 6420
2 * * 8 118.00 78.00 820 0.18

vi m 0.00 54.90 820 O .U

2/a*e 3.10 0.00 37.00 8.10 0.11 020 25.00
2/11*8 3500 128.00 820 021
2/14*8 0.00 44.00 8.00 025

2/16*8 5.10 68.00 111.00 820 0 48 0.70 25.00
2/17*8 43.40 8.30 0.15

2/18*8 0.00

2/21*8 0.00 23.00 8.10 0.06
2/23*6 1220 ooo 120.60 7.80 021 028 2520 1420
2/25*8 0.00 83.40 7.80 0.30

2/28*8 0.00 5940 7.80 0.15
3/1*8 2.30 0.00 69.00 7.90 0.11 0.00
3/3*8 10.00 113.90 8.10 0.10

3A *8 0.00 117.60 8.20 026

3 * * 8 2.70 0.00 64.00 8.00 0.05 0.00 3220 7.30
3/10*8 49.00 74.70 7.80 0.17

3/13*8 45.00 45.70 7.60 0.03
3/15*8 0.00 0.00 42.00 7.80 0.09 0.00 32.00
3/17*8 44.00 39.60 7.80 0.09
3/20*8 48.00 11.50 8.10 0.10
3/22*8 2.30 36.00 25.00 8.00 0.09 0.00 32.00
3/24*8 0.00 4820 8.00 0.07
3/27*8 0.00 3120 8.10 0.07
3/23*8 0.70 0.00 38.70 8.10 022 0.00 32.00
3/31*8 41.00 2920 8.30 0.04
4/3*0 0.00 52.00 8.10 0.11
4/5*0 2.70 0.00 129.00 820 0.06 0.00 64.00 9.30
4/7*0 0.00 45.00 820 020
4/10*6 0.00 50.00 8.30 025
4/12*8 0-20 0.00 56.00 8.10 0.06 0.00 32.00
4/14*8 0.00 22.60 820 0.09
4/17*8 0.00 23.00 8.30 0.04
4/13*8 0.00 0.00 101.80 8.00 0.00 0.72 8.00
4/21*8 0.00 7020 7.80 0.18
4/24*8 0.00 5320 8.00 0.04
4/26*8 0.00 0.00 2620 7.90 0.07 0.00 3220
4/28*8 0.00 4020 7.80 0.11
5/1*8 100.00 0.00 31.40 8.00 0.05
5/3*8 0.00 0.00 29.00 8.10 0.05 0.00
5/5*8 0.00 15.00 820 0.06
5* * 6 105.00 68.00 8.20 0.00
5/10*8 0.00 0.00 103.00 7.90 0.12 0.00 64.00 9.70
5/12*8 354.00 62.00 8.00 0.03
5/15*8 0.00 42.10 7.50 0.00
5/17*8 0.30 0.00 5.50 7.70 0.00 0.00 32.00
5/13*8 16.00 2.50 7.60 0.00
5/22*8 12.30 1720 8.30 0.02
5/24*8 0.00 0.00 5.50 8.50 0.00 020
5/24*8 0.00 5.60 8.10 0.06
5/23*8 0.00 13.20 8.10 0.00
5/31*8 0.00 0.00 46.10 7.40 0.12 0.00
6/1*8 0.00 218.00 119.00 7.70 020 0.00 16.00 4.70
6/3*8 0.00 96.70 7 40 041
6/6*8 0.00 22.30 7.60 0.12
6 * * 8 0.00 0.00 0.00 7.70 0.00 0.00 4.0015

0.00 0.00 7.80 0.10
6/13*8 0.00 62.00 7.60 0.00
6/15*8 0.00 0.00 0.00 7.50 0.00 0.00 820
6/17*8 0.00 35.00 7.80 0.05
6/20*8 0.00 34.10 8.00 0.02
6/22*8 0.00 0.00 19.90 7.60 0.03 0.00 16.00
6/24*8 0.00 17.40 7.80 0.06
6/27*8 0.00 5.70 8.20 0.00
6/28*0 0.00 0.00 5.40 820 0.00 024 6.00 9.70
1/1*8 34447.00

1/2*3 33122.00 138.60 51.30 8.00 0 20
1/3*3 32365.00
1M*9 0.00 31987.00 384.00 7620 8.60 0.04 0.64
1** 3 31737.00
1** 3 32176.00 35420 106.30 8 20 0 28
1/7*0 33312.00
1 * * 3 24734.00
1/3*8 17034.00 255.00 88.60 8 20 0 24
1/10*3 17413.00

1/11*8 1.90 17224.00 86.00 96.30 7.90 0.09 020 8.00 1020
1/12*8 100.00 17034.00

1/13*8 22334.00 0.00 12420 8.00 027
1/14*3 24227.00

Page 1



TABLE E.1
Database for Suncor Inc. Industrial Effluart

1 / l t M 32933.00 3820

1/16*9 18858.00 83.00 8.10 0.12

1/17*9 16658JO

1/1 M S 0.00 18170.00 184 JO 121 JO 8.10 0.11 0.00 8.00
1/1 atas 19884i)0

1/20* s 21577JO 193.50 18250 820 0.16

1/21 m 20820.00

1/22*9 22712.00

1/23*9 28498.00 185.50 140.50 8.30 0.16

1/2M S 39747.00

1/25*9 2.78 37097JO 277.90 91.30 8.10 0.12 0.00 16.00
1/2M S 27833JO

1/27*9 33312.00 249J0 14650 8.10 0J1

\ m m 31987.00

1 /2M S 24227.00

1/30*9 25362.00 404.90 106.90 8.00 0.15
1/31*9 22712.00

2/1*9 24227.00 194.00 151.00 8 J0 0.10
2/2*9 27539.00

m m 0.00 18548.00 298JO 90.70 8.00 0 J 0 0.00

m m 19308.00

m m 27255.00

m m 29905.00 0.00 197.70 7.60 0 27 8.00 620
m m 29769.00

m m 37475.00 0.00 142.50 8.30 0.00
m m 24983JO

m o m OOO 25173.00 0.00 81.80 7.70 0.08 0.00
m m 42018.00

2/12*9 36340JO

m o m 28676.00 0.00 82.00 7.90 0.03 2.00
2/14*9 28498.00

2/15*9 29528JO 0.00 163.40 8.10 0.27

2/1 M S 23489.00
2/17*9 38 JO 25362JO 0.00 116 JO 7.80 0.08 0.00
2/18*9 34069JO

2/19*9 31797.00

2/20*9 26001.00 28 JO 10050 7.50 0 J 8 16.00
2/21*9 28876JO

2 m m 25362.00 0.00 104.50 7.80 0.18

2/23*9 26119.00

2/24*9 4.30 23846.00 0.00 57.10 7.90 0.14 0.00
2 m m 20441.00

2 m m 21196.00
2/27*9 19308.00 540.40 32.80 8.00 0 23

2/20*9 18927JO

V I  * 9 20365.00 138.70 30.30 750 0.08
3/2*9 19306.00

3/3*9 1.10 22523JO 90.00 38.00 8.00 0.11 0.00
3/4*9 17981.00
3/5*9 23848.00

3 * * 9 24408.00 12.30 139.00 7 JO 0.12 16.00 9.00
3/7*9 21788JO

3 * * 9 20820JO 291.00 112.00 7.80 0.15
3/9*9 20441.00
3/10*9 0.70 23091.00 0.00 8150 7.80 0.14 0.00
3/11*9 21956.00

3/12*9 23470.00

3/13*9 20820JO 0.00 62 JO 7.70 0.06 16.00
3/14*9 26119 JO

3/15*9 13060.00 138 JO 64.10 8.10 0.14
3/18*9 18277JO

3/17*9 1.20 24227JO 0.00 81.10 7.90 0 50 OJO
3/18*9 20555JO

3/19*9 20441.00

3/20*9 22712JO 0.00 4220 7.90 0.07 32 JO
3/21*9 21956JO
3/22*9 20083JO 0.00 153.00 8.10 0.08
3/23*9 23091 JO

3/24*9 0.30 24416J0 24.40 92.70 7.80 0.02 0.00
3/25*9 21966.00
3 * 0 * 9 20820JO

3/27*9 19987JO 9950 40.80 7.90 OJO
3/28*9 22712JO

3 * 9 * 9 18927JO 0 J 0 61 JO 8.10 0 J 9
3/30*9 17034.00

3/31*9 0.00 15899JO 238.00 88.30 8 J0 0 J 8 OJO
4/1*9 27256JO

4/2*9 28580.00
4/3*9 28201 JO 574JO 69.70 7.70 0.06
4/4*9 27256.00

4/5*9 0.00 28801.00 258JO 88.70 7 JO 0 J7 0.00
4/8*9 27568JO

4/7*9 28769JO 381.80 121.00 750 0.11 4.00 9.70
4 * * 9 27823.00

4/9*9 27255JO

4/10*9 27255JO 47.60 42.40 8.00 0.00
4/11*9 28887.00

4/12*9 0.24 28498.00 95.40 49.80 750 0.12 0.00
4/13*9 27938JO
4/14*9 23693JO 100.00 65.40 720 0.00 18 JO 8.10
4/15*9 25362.00

4/1M 9 35318JO
4/17*9 34828.00 0 J0 18.30 8.10 0.11
4/18*9 21388.00
4/19*9 0.00 20933.00 381.80 14.80 7 JO 0 J 8 OJO

23859 00

Page 2



TABLE E.1
Database fo r Suncor Inc. Industrial Effluent

4/21 m 21009JO 0 J0 OJO 6.60 0.54 2.00
A m m 22523JO
u r s m 24321 JO

29769.00 0.00 30.80 7.80 OJS
4/25*9 22026.00
4/26*1 0.00 27823JO 0.00 10.80 7.90 0.00 0.00
4/2 7 * 1 26971.00
4/2 1 * 1 24529JO 0.00 36.40 7.70 0.09 16.00
A m m 25930.00
4/3 0 * 1 25741 JO
s n m 27255.00 0.00 17.50 8.00 0.06
5/2 * 9 28580.00
aa m 0.00 28201 JO 0.00 52 JO 8.00 0.06 0.00
V A Jtf 27266.00
SA M 26801 JO 0.00 7060 7.80 0.06 8J0 11.50
V M S 27558.00
5/7*1 28769.00
S A W 27823.00 0.00 1.10 8.10 0 J2
S M S 27256.00
an o»» 1.10 27255JO OJO 12.00 7.70 0.00 0.00
3/11*1 26687JO
8/12*1 26418JO 0.00 5.80 7.90 0.00
an  a * i 27936.00
5/14*1 23593.00
s /i a * i 25362.00 0.00 0.00 7.70 0.00
5/1 « * ! 35318.00
5 n 7 * i 11 JO 34826JO 0.00 63.70 860 0 J4 1.39
y ia * i 21388JO
an 1 * 1 20833.00 0.00 28.00 8.20 0.13 2.00
5/20*1 23669.00
5/21*1 21009.00
5/22*9 22523.00 0.00 18.00 8.10 0.07
5/23*9 24321.00
5/24*1 7.80 29769.00 0.00 51.00 8.00 0.03 0.00

5/25*9 22826.00
S/2S*! 27823.00 0.00 8260 7.90 0.00 8.00

5/27*9 26171.00
24521.00

5/21*9 25930JO 0.00 11.10 7.90 0 J3
5/30*1 25741 JO
5/31*9 0.00 29906.00 OJO 37.70 8.00 0.00 0.00

c n * i 29626.00
6/2*9 3.60 29715.00 0.00 33.80 7.70 0.12 0.00

6/3*9 26611.00
m — 25661.00
S M S 36529.00 0.00 75 JO 7.40 0.07
6**9 44592.00
6/7*9 42S10J0 0.00 88.30 7.50 0.13 4.00 12.10

6**9 40429JO
6/1*9 38990.00 0.00 9.00 7.90 0.00

6 na*9 36832.00
an  1*9 41072.00
6n2*9 4.40 44024.00 0.00 78.80 7.40 0.04 0.00

6/13*9 42586.00
6/14*9 43721.00 0.00 48.50 7.60 0.00 4.00
6n5*9 43532.00
an 6*9 43911.00 0.00 0.00 7.80 0.11

6/17*1 44100.00
6/18*9 43532.00
6/19*9 0.00 42396.00 OJO 5640 7.70 0.17 0.00
6/20*1 42321 JO
6/21*1 44962.00 OJO 64.70 7.80 0 J1 4.00 8.70
6/22*9 49967JO
6/23*9 44971.00 0.00 155.70 7.30 0.14
6/24*9 42775.00
6/25*1 43456JO
6/26*9 3.50 43154JO 0.00 41J0 8.00 0.04 0.00
6/27*1 43911.00
6 /2 t* l 41374J0 OJO 33.50 7.90 0.04
6/21*9 42018.00
6/30*9 42964JO 0.00 10.80 7.50 0.13
7n*9 43078.00
7/2*9 42397.00
7/3*9 39292.00 0.00 9.80 760 0.00
7M*9 37296.00
7 * * 1 0.00 100.00 37097JO 0.00 7.80 7.80 0.00 OJO
7A*9 40239JO
7/7*1 44478.00 0.00 34.70 7.80 0 J4
7**9 43911.00
7/9*9 44005.00
7/10*9 44289JO 0.00 9.70 7.40 0.00
7m *9 42586.00
7/12*1 3.30 41261 JO 0.00 19.00 7.70 0.00 0.00
7/13*1 31274.00
7n4 *9 37097JO 0.00 0.00 7.60 0.18
7/15*9 36716.00
7n6*9 36161 JO
7 n 7 * l 36340J ( 0.00 0.00 8.10 0.07
7/18*9 35583 00
7/11*1 0 J0 35204 JO 0.00 22.90 8.00 0.11 0.00 8.00 12.40
7/20*9 36908.00
7/21*1 40000.00
7/22*9 40315.00 0.00 0.00 860 0.08
7/23*1 39171 JO
7/24*9 43154 JO 0.00 0.00 8.10 0.00
7/25*1 32554 00 I

Page 3



TABLE E.1
Database for Surtax Inc. Industrial Effluent

7/2% m 0.79 39652.00 0.00 115.10 8 JO 020 3.97 4 J 0
v n m 48420.00

7/2am 4268000 0.00 1920 8.00 0 J 0

7/29*9 42207.00

lo o m 40128.00 0.00 7620 8.10 0.49

7/31*9 39274.00

a n * a 4080300

a/2* t o j o 4318300 0.00 3920 0 J4 OJO
aa m 43183.00

a o i 4391000 0.00 58.70 0.04

a e m 43910.00

a s m 4201700

8/7 * 9 43183.00 oo o 0.00 0.13
a* * * 4391000

I M I o j o 43910.00 0.00 6 1J0 0 J 0 OJO
an  0 *9 4447800

an  1*9 39746.00 0.00 12.70 0.39
8/12/as 3936800

an  m s 35109.00

a n 4 * t 3406900 0.00 0.00 0.00

an  m s 3633900

an c« s 0.00 3908400 0.00 3.90 0 23 0.00

an7/as 43832.00

ana** 4239600 0.00 3430 0.04
a n a * * 4400600

8/20** 44383.00

8/21*9 43832.00 0.00 0.00 0.00
a/22** 4148000

a/23*9 0.00 4476200 0.00 106.10 OJO 0.00
8/24*9 4391000

V 2 5 * J 44099.00 0.00 0.00 0.00
a/2«** 4288800
8/27*9 4788800
V M S 4797900 0.00 8320 OJO
8/29*9 43632.00

a/ao*s 0.00 4288800 0.00 57.90 0.13 0.85
8/31** 4201700

a n * s 40598.00 0.00 30.00 7.70 0.00
s/2*a 43343.00

s o * 9 4466700

SM*9 42778.00 0.00 1620 7.90 0.04
S M S 41355.00

S * * t 0.00 41923.00 0.00 38.90 8.00 0.04 0.00 4.00 12.80
9/7*9 41261.00

9 * * 9 4296400 0.00 105.70 7.90 026
9 * * 9 4277500

s n o * s 41639.00

s m * 9 4277500 0.00 76.00 800 0.13

an  2 *9 4428900

an  3 * s 0.00 43058.00 0.00 29.00 8.10 0.17 0.00 4.00
s n 4 * a 46182.00
a n  a * a 48993.00 0.00 73.10 7.90 OJO
a n c * a 46182.00

an  7*9 44289.00

9 n a * a 44289.00 0.00 4 2 J0 7.70 0 J 4
9 n a * a 4391100
9/20*9 131 43911.00 0.00 23.70 730 0.13 0.00
9/21*9 4391100

9/22*9 44384.00 0.00 1420 7.40 OJO
9/23*9 4428900

9/24*9 4376700

9/28*9 43721.00 0.00 32.70 720 0 J 9
9/26*9 42778.00

9/27*9 0.00 43911.00 0.00 133.00 6.80 0 22 0.00 8.00
9/29*9 40882.00

9/29*9 43184.00 0.00 89.40 740 0 J 9
9/30*9 46560.00

io n  * 9 42829.00

10/2*9 3461700 0.00 106.60 8.10 0.10
10/3*9 2816300
1 0* * * 3094600 0.00 84.70 7.80 0.03
1Q**9 32176.00

1 0* * 9 0.00 31230.00 0.00 72.60 7.40 0.0* 0.00 8.00 11.00
10/7*9 3293300

10* * 9 29908.00
10/9*9 2763300 0.00 10330 7.70 0.11
io n o * 9 3141900

io m * 9 3088100 0.00 69 JO 7.90 0.12
10H2*9 3123000
1 on  3*9 0.00 3179700 0.00 59 JO 8.00 034 0.00 32.00
10n4*9 3123000

io n  8*9 27066.00
io n c * 9 35204.00 0.00 57.40 7.80 0.36
10n7*9 29223.00
1 on  8*9 28892.00 57.00 36.30 7.50 0 29
io n a * 9 32584.00

10/20*9 o j o 30283.00 242.00 67 JO 7.40 027 OJO 16.00
10/21*9 2687600
10/22*9 26876.00
10/23*9 26877.00 27.00 79.40 7.60 OJO
10/24*9 26308.00

10/28*9 24608.00 49.00 6030 8.00 0.12
10/26*9 2498400
10/27*9 0.00 26876.00 27.00 63 JO 8 J 0 0 27 0.00 16.00
10/26*9 2034700
10/29*9 28173.00
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TABLE E.1
Database for Suncor Inc. Industrial Effluent

10rtO*S 27003.00 0.00 45.40 7.70 024

10/31 m 2435350

i i / i * * 0.00 0.00 2549550 0.00 16.00 7.10 024 OOO 16.00 6.70
11/2** 2574100

11/3*9 24964.00 0.00 19.50 6.90 0.00

11/1*9 27725.00

11/5*9 29145 00

11**9 30662.00 0.00 37.10 6.90 0.40

11/7*9 25173.00

11*** 0.00 0.00 2002000 62.40 40.90 700 021 0.00 8.00
11/9*9 2005300

11/10*9 23649.00 126.10 22.10 7.40 0.00

11/11*9 2044100

11/12*9 1956400

11/13*9 2355900 450JO 3600 8.10 0.00

11/14*9 1535900

11/15*9 0.00 0.00 22902.00 36640 133 JO 820 023 0.12
11/14*9 15277.00

11/17*9 15533.00 364JO 153.50 6.40 026
11/10*9 2649000

11/19*9 3651600

11/20*9 2271200 771.60 63 JO 8.30 0.11
11/21*9 19564.00

11/22*9 0.00 0.00 1779100 0.00 10500 8 JO 0.07 0.00
11/23*9 2496400

11/24*9 23564.00 472.00 55.90 840 0.00
11/25*9 25.M2 00

11/26*9 2119000

11/27*9 31135.00 653.00 13900 8.30 0.06
11/29*9 2496400

11/29*9 0.00 0.00 20620.00 60300 57.60 6.40 0.00 0.00
11/30*9 32549.00

12/1*9 30253.00 75700 4100 8.20 0.00

12/2*9 29526.00

12/3*9 25769.00

12/1*9 27255.00 0.00 106.00 8.10 0.16
12/5*9 32176.00

12A*9 0.00 37097.00 276.00 112.80 8.10 0.00 0.00 2.00
12/7*9 29905.00

12**9 26769.00 0.00 44.60 8.60 0.00

12/9*9 24227i n
12/10*9 24904.00

12/11*9 25362.00 254.00 10.70 8.50 0.13
12/12*9 25362i n

12/13*9 1 JO 21577.00 205.00 44.90 8.50 0.17 0.00 32.00
12/14*9 22712.00
12/15*9 23469.00 0.00 33.60 8.40 0.17
12/15*9 21955i n

12/17*9 22334.00
12/18*9 20520.00 166.00 43.70 920 0.19
12/19*9 15927.00

12/20*9 0.00 18170i n 145.00 36.00 9.10 0.18 0.00 2.00 13.00
12/21*9 20441.00

12/22*9 29145i n 0.00 25.50 9.10 0.26
12/23*9 25741.00
12/24*9 26496i n

12/25*9 23091OQ 439.00 45.00 9.00 0.12
12/25*9 22712.00
12/27*9 0.70 23091OO 393.00 52.00 8.80 0 25 0.00 200
12/25*9 24964.00

12/29*9 23469.00 446.00 32.00 8.60 0.17
12/30*9 24227i n

12/31*9 24227i n

1/1*0 0.00 0.00 615.00 0.00 0.00 OOO 25741.00 044 001 0.07 0.00 0.05 0.01 0.00 25.40 8.60 023 0.00 0.16 0.02
1/2*0 26119.00

1/3*0 0.00 52.00 26119.00 130.00 61.00 8.90 0.06 0.00 8.00
1/4*0 26490.00

1/5*0 4a.oo 24227i n 157.00 50.80 8.70 0.10
1/5*0 32933.00

1/7*0 42566i n

1 * * 0 145.00 42425i n 1293.00 106.00 9.50 0.38
1/9*0 37864.00

1/10*0 0.00 459.00 25363.00 255.00 63.00 8.10 0.46 0.00 4.00 9.00
1/11*0 23091.00
1/12*0 329.00 23469i n 16500 35.00 8.00 0.56
1/13*0 21955.00
1/14*0 21577.00

1/15*0 553DO 26496i n 235.00 37.60 620 021
1/15*0 24964i n

1/17*0 0.00 125 AO 25741.00 103.00 19.00 7.90 0.15 OOO 4.00
1/15*0 25741i t t

1/19*0 575.00 100.00 26309.00 710.00 53.00 820 0.16
1/20*0 24964i n

1/21*0 24964.00

1/22*0 750.00 24227.00 702.00 23.90 820 0.19
1/23*0 2309100

1/24*0 1.17 211.00 23469i n 305.00 37.60 8 J0 0.14 0.00 8 00
1/25*0 25173JO

1/25*0 706.00 2135000 0.00 52.00 6.80 0.11
1/27*0 2119600

1/20*0 2422700

1/29*0 203i n 2536200 12700 39.10 8.00 0.00
1/30*0 2725500
1/31*0 0.43 0.00 2145200 - 0.00 45.10 8 20 0.02
2/1*0 2469400
2/2*0 533.00 33312.00 166.00 150.00 9.30 0.17
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TABLE E.1
Database for Suncor Inc. Industrial Effluent

2 M 0 3404830

2M *0 2838100

2 * * 0 030 2801230 44430 88.00 8.00 0.02

2 M 0 22712.00

2/7*0 0.00 0.00 23448.00 0.00 9430 •30 0.09 0.00 1630
inno 2488430

2/1*0 0.00 22712.00 0.00 43.50 830 O .U

mono 2271230

2/11*0 2044130

2/12*0 144.00 2082030 10.00 47.60 •  30 0.10

2/13*0 24227.00

2/14*0 0.00 0 30 2583030 52.00 30.80 8.30 0.10 0.00 32.00 8.80
2/15*0 22712.00

2/14*0 24430 2422730 169.00 4530 •3 0 0.17

2/17*0 24227.00

2/14*0 21456.00

2/14*0 157.00 1848430 344.00 9.60 •3 0 0.18

2/20*0 21468.00

2/21*0 17 JO 24130 20820.00 138.00 2930 •3 0 0.13 0.00 16.00
2/22*0 20430.00

2/25*0 483.00 20043.00 104530 53.40 •3 0 030

2/24*0 1817030

2/25*0 1882730

2/24*0 48730 2025230 1299.00 47.70 •3 0 0 38

2/27*0 1948530

2/28*0 3.40 42430 18548.00 130.00 6.90 8.10 0.00 0.00 16.00
V I  * 0 2044130

V 2 * 0 22130 20053.00 60.30 23.90 8.00 0.10

3/3*0 2004330

3/4*0 20820.00

3 A * 0 13430 2271230 45.40 21.00 •30 033

3/6*0 24406.00

3/7*0 0.00 0.00 2440630 443.00 35.70 8.10 032 0.00 16.00
3/8*0 25342.00

3 * * 0 540.00 25741.00 822.00 63.00 8.10 038

3/10*0 2574130

3/11*0 25741.00

V I  2*0 387.00 2422730 0.00 13.00 8.10 0.19

3/13*0 24484.00

3/14*0 0.00 23130 25741.00 26.00 3230 830 0.18 0.00 16.00 8.10
3/15*0 24448.00

3/14*0 31330 2411430 157.00 5130 •3 0 0.18
3/17*0 24405.00

3/18*0 23848.00

3/14*0 404.00 2384830 285.00 18.00 8.10 0.11
3/20*0 2271230

3 * 1 * 0 2.50 20730 2304130 4630 3530 •  30 0.11 0.00
3/22*0 21466.00

3/23*0 54730 22712.00 0.00 63.00 830 0.07

3/24*0 23041.00

3/25*0 23444.00

3/24*0 244.00 2422730 121.00 30.90 8.00 0.19

3/27*0 24484.00

3/28*0 3 3 0 482.00 25342.00 0.00 52.30 • 30 0.06 0.00 8 30
3/24*0 24484.00

3/30*0 230.00 25651.00 358.00 25.30 8.20 0.15

3 * 1 * 0 24119.00

4/1*0 24448.00

4/2*0 0.00 24448.00 530.00 15.60 8.10 0.16

4/3*0 25430.00

4/4*0 0.00 0.00 25430.00 0.00 1.30 7.90 0.18 0.00
4 * * 0 2574130

4 A * 0 44030 24406.00 030 230 7.90 0.06
4/7*0 24414.00

4 * * 0 2444830

4 * * 0 47530 29715.00 59.00 57.60 8.10 0.04

4/10*0 28380 00

4/11*0 0 30 32.00 32176.00 354.00 109.00 8.10 033 0 30 4 3 0
4/12*0 2448430

4/13*0 34430 2448830 13.00 5530 8.00 0.03
4/14*0 2444830

4/15*0 25342.00

4/14*0 51430 24406.00 209.00 73.50 7.80 0 37
4/17*0 2914830

4/18*0 0 J 8 53130 2962430 442.00 46.40 •3 0 0 30 030
4/14*0 2990630

4 * 0 * 0 0.00 28749.00 0.00 3430 8.10 0.03
4 * 1 * 0 29148.00

4 * 2 * 0 29524.00

4 * 3 * 0 0 30 29524.00 030 36.50 8.00 0.00

4 * 4 * 0 30283.00

4 * 5 * 0 133 0.00 3444730 0.00 12.70 7.40 0.00 0.00 4 3 0 030
4 * 4 * 0 33440.00

4 * 7 * 0 0.00 32933.00 0.00 26.00 8.00 0.10

4 * 8 * 0 31040.00

4 * 4 * 0 3044230

4 * 0 * 0 0.00 31797.00 0.00 50.50 7.90 0.19
5/1*0 30290.00 '

5/2*0 1.40 0 30 3113030 030 68.80 6.10 0 3 0 0 30 4 30 10.70
5 * * 0 29400.00

5/4*0 0.00 29010.00 0.00 22.10 730 0.04
5/5*0 25270.00
V 4 * 0 27140.00
5 * * 0 0.00 30000.00 0.00 30.00 7.80 0.00
S * * 0 3038030

0.30 30380.00 000 71.70 800 0.10 0.00 2 00 13.60
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TABLE E.1
Database for Suncor Inc. Industrial Effluent

SnOAO 30660.001

vii/ao 32.60 3266060 0.00 44.70 8.00 0.00

5A2AO 33600.00

V 1 M O 3176060

5A4A0 0.00 30740.00 0.00 46.60 7.80 020

5nV 90 3009060

SASAO 3 JO 0.00 36260.00 0 60 42.70 760 0.07 0 60 4 6 0 24.50

V I 7/10 3170060

V I  M O 20.60 25740.00 060 960 7.90 0 66

V I M 24730.00

5/20AO 2170060

S/21/S0 oao 17920.00 0 60 560 7 60 0 64

5/22A0 1716060

5/23/90 1.10 oao 15610.00 0.00 260 7.60 0 60 0.00 2.00

5/24A0 15100.00

V2V 90 0.00 1096060 060 3.50 7.60 0 6 0

5/26/90 1123060

5/27/90 1146060

5/28A0 9760 1079060 060 22.00 7.70 064

V 2 M 0 0610.00

V3GA0 0.90 0460 700060 0.00 0.42 7.50 0.00 0.00 8.00s i 5110.00

6/1/90 oao 100.00 4730.00 0.00 0.00 7.70 0.00

( M 0 76.00 303060 0 60 160 6.70 0.01

M A O 871060

M A O 4 6 0 0.00 1300060 0 6 0 40.70 760 0.10 0.00 16.00 11.00

M A O 11360.00

M A O 1041060

M A O 994060

V10A0 918060

6/11/90 0.00 13720.00 0.00 24.60 7.60 0.01

8/12A0 1466060

S/13/90 2.20 0.00 16420.00 0.00 20.60 8.10 0.00 0.00

8/14A0 1602060

S/1V90 0.00 16560.00 0.00 33.00 7.90 0.00

6/1 M O 18260.00

6/17AO 1732060

E/18A0 0.00 2016060 0 60 16.90 8 60 0.00

8/1SAO 20540.00

6/20A0 0.00 oao 2035060 0.00 3260 7.70 0.18 0.00

6/21 AO 18640.00

6/22/90 0.00 16750.00 0.00 3060 7.70 0.06

6/21/90 1863060

6/24A0 2044060

6/2V90 15460 1921060 0.00 11.90 7.90 0.00

8/2CA0 18630.00

8/27AO 1 JO 40460 1836060 0.00 9.50 7.80 062 0.00 4.00

6/20A0 19400.00

8 /2M 0 16460 2044060 0.00 6.90 8.10 0.10

6/30A0 2423060

7/1 AO 0.00 0.00 0.00 0.00 0.01 100.00 30263.00 1.09 0.00 0.06 0.00 0.19 0.02 0.00 0.00 0.15 0.01

7/2A0 1113.00 2649660 0.00 1460 7.80 0.00

7/3/90 26012.00

7MAO 27.00 1378.00 26496.00 0.00 52.70 7.90 0.84 0.00 8.00 7.00

7/BAO 29146.00

7 MAO 1.00 26496.00 0.00 32.80 8.00 0.66
7/7AO 2422760

7 A A 0 2990660

7 A A 0 859.00 30662.00 0.00 4.00 7.80 0.30

7/1OAO 3179760

7/11 AO 36 JO 18260 3026360 0.00 13.00 7.70 021 0 60 1660

7/12A0 31797.00

7A 3A 0 0 60 31797.00 0.00 20.90 7.90 0.16

7/14A0 2725560

7/1V M 29626.00

7/1 SAO 14560 28956.00 0.00 2060 8 20 0.00
7/17AO 3104060

7/18A0 6.70 0.00 3566360 0.00 24.00 7.30 0.36 0.00 8.00
7 /1 M 0 3699060

7/2OA0 34060 4163960 0.00 151.00 7.70 0.06

7/21A0 4050460

7/22A0 35204.00

7/23/90 399.00 33312.00 0.00 29.90 8.00 0.00
7/24/90 32933.00

7/2V90 1.90 0.00 32176.00 0.00 14.80 8.30 0.19 0.00 8.00
7/26/90 31419.00

7/27/90 26060 32554.00 0.00 16.00 8.40 020
7/26/90 35204.00

7/29/90 3141260

7/30/90 0 60 2601260 0.00 260 8.50 0.14

7/31A0 3026360

a n  a o 0.00 0 60 3000060 0.00 5.40 8.30 0.12 0.03 4.00

8/2A0 30650.00

8/3/90 0.00 32360.00 0.00 8.70 8.40 0.13

8/4A0 3464060

8/M O 3696060

8 A A 0 0.00 32740.00 0.00 10.60 8.30 020
M A O 29400.00

aAAO 0.00 8360 2773060 0.00 6.70 8.40 0.14 0 60 4.00

8AA0 28390.00

an o a o 0 60 34070.00 0.00 1020 8.50 0.14

a n iA O 4192060

a n 2A 0 39760.00

a n iA O 0 60 41130.00 0.00 10.70 860 0.12
a n 4A 0 i 8

8A V90 0.00 0.00 45930.00 000 11.00 8.50 0.14 I 0.00 2.00 6.10
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TABLE E1
Database for Sutcor Inc. Industrial Effluent

8* 6 *0 4699000

V I  7*0 42200 4221000 0.00 11.00 9.00 0J 9
V I  6 *0 2966000

V I  M O 40220.00

V 20*0 OOO 4041000 0.00 1940 820 0.00

8/21*0 4126000

8/22*0 OOO OOO 4221000 0.00 500 820 0.59 0.00 8.00

8/23*0 43720.00

8* 4 * 0 26600 4266000 0.00 13.60 8.90 0.09

8/20*0 3061000

8/2S * 0 4476000

8* 7 * 0 0.00 41730.00 0.00 18.40 8.30 0.04

8* 8 * 0 4126000

8* 8 * 0 0.00 119100 3042000 0.00 20.00 7.90 0.12 0.00 2.00
8* 0 *0 43440.00

8* 1*0 21700 4341000 0.00 11.70 9.10 026

s * * o 4360000

s * * o 43900.00

s * * o OOO 4660000 0.00 20.10 820 OOO

9/4*0 4140000

* 5 * 0 0.00 0.00 44000.00 0.00 19.40 8 20 OOO 0.00 8.00 5.90
9 * * 0 3920000

9/7*0 26200 43600.00 0.00 24.00 820 020

9 * * 0 4490000

9 * * 0 4260000

9* 0 *0 0.00 4190000 0.00 25.60 940 0.00

9* 1*0 43000.00

9* 2 *0 OOO 0.00 3910000 0.00 3440 8.40 0.00 0.00 4.00
9* 3 *0 3920000

9* 4 * 0 1800.00 40900.00 0.00 11.00 8.20 0.00

9* 6 *0 44300.00

9* 6 *0 43300.00

9* 7 *0 126600 40600.00 0.00 25.30 0.30 0.00

9* 8*0 4120000

9 * * * 0 OOO OOO 42900.00 84.00 31.30 8.30 0.26 0.00
9* 0 * 0 41400.00

9* 1 *0 OOO 4180000 0.00 3220 8.30 0.00

9* 2 *0 41000.00

9* 3 *0 43600.00

9* 4 *0 OOO 41400.00 166.00 3520 820 0.66

9* 6 *0 49000.00

9* 6 * 0 0.00 OOO 52400 00 0.00 49.10 8.10 OOO 0.00 4 JO

9* 7 *0 9010000

9* 6 *0 0.00 63900 00 97.60 8.10 0.00

9* 9 *0 96800.00

9/30*0 96300.00

10* * 0 0.00 OOO 96.00 0.00 0.00 0.01 100.00 96267.00 0.31 0.01 0.06 0.00 0.05 0.01 0.00 46.40 9.10 0.00 0.00 0.00 0.05 0.01
100 * 0 4921000

10/3 *0 0.00 60200 6018800 OOO 60.00 9.00 0.12 0.00 2.00 6.70
10/4*0 64352.00

10* * 0 910.00 6378400 0.00 45.30 8.10 0.00
1Q* * 0 63999.00

10**0 62838.00
10/8*0 310.00 62081.00 0.00 6820 8.00 0.00
10* * 0 61702.00

10* 0 * 0 3.68 67000 60946.00 OOO 87.10 7.90 0.00 0.00 4.00
10* 1*0 60966 00

10* 2 *0 33600 4201900 79800 45.80 8.00 0.00

10* 3 *0 3406900

10* 4 * 0 39204 00

10* 5 *0 39600 3968300 142.00 19.60 9.10 0.00

10* 6 *0 39961.00

10* 7 *0 OOO 204.00 3406900 0.00 2.10 820 0.00 0.00 8 JO

10* 8 *0 30283.00

10* 9 *0 97.00 3217600 32.00 23.50 8.00 0.00

10* 0 * 0 3296400

10* 1*0 4201800

10* 2 *0 14400 4807600 12000 31.80 8.00 0.00
10* 3 * 0 50724.00

10* 4 * 0 OOO 40600 5072400 0.00 3620 820 0.00 0.00 1.00
10* 6 *0 61103.00

10* 6 * 0 64100 49210.00 64000 27.10 820 0.00
10* 7 *0 4580300

10* 6 * 0 44182.00

10* 9 * 0 189.00 47318.00 0.00 25.90 9.30 0.00
10* 0 * 0 4607600

10* 1*0 0.92 68700 4680300 1145.00 12.80 8.20 0.05 0.00 2.00
11* * 0 39747.00

11/2 *0 42000 36016.00 368.00 2420 7 JO 0.14

11/3 *0 36204.00

11/1*0 40882.00
11/5*0 13000 3256400 0.00 14.60 8.40 0.19
11* * 0 40882.00

11/7*0 0.00 OOO 4318400 8600 27.60 8.30 0.13 0.00 4 JO 9.70
11A /90 4277900

11/9 *0 8000 4391100 220.00 90 JO 820 0.00
11* 0 *0 4277600

11* 1*0 4220700

11* 2 *0 36000 4904600 450.00 72.00 840 0.05
11* 3 *0 4393200

11* 4 * 0 0.46 27700 4618200 34700 7.40 9.30 0.19 0.00 4 J 0
11* 6 *0 4391100

11* 6*0 896.00 45046.00 270.00 19.80 0.20 0.14
11* 7 *0 44940.00

11* 8 *0 44289.00

11* 9 *0 0.00 44668 00 626 00 169.40 840 0.09
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TABLE E.1
Database for Suncor Inc: Industrial Effluent

11/2 0 *0 44867.00

11/21*0 0.90 0.00 4504680 113.00 44.30 8 20 0.18 0.00 8.00
11/22*0 41261.00

11/23*0 73480 4088280 0.00 96.70 7.90 0.12
11/24*0 4201880

11/25*0 41639.00

11/25*0 0.00 44289.00 89.00 89.50 8.10 0.00
11/27*0 3671880

11/28*0 0.00 298.00 26876.00 242.00 35.80 8.10 0.03 080 4 8 0
11/29*0 28391.00

11/30*0 194.00 24227.00 847.00 15.30 820 0.15
12/1*0 31797.00

12/2*0 32744.00

12/3*0 340.00 33974.00 306.00 75.50 7.90 020
12/4*0 3170380

12A * Q 1.58 406.60 3123080 824.00 57.70 7.80 0.12 0.00 8.00 7.70
12/5*0 3189280

12/7*0 381.70 I 8 0.00 130.10 8.00 024
12**0 3227180

12**0 3086280

1 2 m  80 0 80 29715.00 358.60 41.30 780 0.12
12/11*0 26490.00

12/12*0 0.00 41080 27256.00 27.30 53.00 IS O 0.16 0.00 8.00
12/13*0 28107.00

12/14*0 25080 3129380 0.00 59.50 8.30 0.00
12/15*0 28769.00

12/18*0 29148.00

12/17*0 080 29337.00 380.90 39.90 820 0.09
12/18*0 3001880

12/19*0 1.19 0.00 23659.00 237.00 30.10 7.90 0.09 0.00 2 80
12/20*0 24794.00

12/21*0 473.00 26309.00 36880 22.10 8.40 0.21
12/22*0 26391.00

12/23*0 27917.00

12/24*0 11680 29053.00 0.00 29.70 8.00 0.12
12/25*0 25741.00

12/28*0 0.00 864.00 28769.00 346.60 34.60 7.80 0.00 0.00
12/27*0 28580.00

12/28*0 0.00 29526.00 0.00 55.20 8.40 0.30
12/29*0 29242.00

12* 0 *0 21482.00

12* 1*0 10980 21917.00 0.00 40.30 8.10 0.00
1/1*1 0.00 0.00 081 0.00 0.01 100.00 27350.00 0.49 0.00 0.05 0.00 0.01 0.00 0.00 0.01 0.03
1/2*1 0.00 297.00 26971.00 378.00 50.80 8.10 0.11 0.00 2.00 4.70
1**1 28391.00

1/4*1 624.00 29715.00 0.00 76.60 8.10 021
1/5*1 29337.00

1** 1 38043.00
1/7*1 206.00 4116680 0.09 432.60 25.10 8.00 0.41
1**1 35772.00
1/9*1 0.00 210.00 30000.00 60.00 42.30 8.30 021 0.00 4.00
1/10*1 33879.00
1/11*1 28180 29148.00 101.90 37.50 8.30 0.67
1/12*1 32933.00

1/13*1 3586780

1/14*1 56680 3770380 490.10 39.20 8.00 026
1/ 15*1 3047380

1/18*1 0.43 256.60 2138880 10.70 37.70 880 0.13 0.00 4.00
1* 7*1 3170380
1/18*1 27080 3000080 195.00 50.40 8.10 0.12
1/19*1 3387980

1/20*1 35583.00

1/21*1 18380 3051080 488.00 45.40 8.10 0.09
1/22*1 30283.00

1/23*1 0.87 317.90 28968.00 404.60 44.50 7.90 0.00 0.00 4.00 7.40
1/24*1 20630.00

1/25*1 26780 29715.00 0.00 52.60 8.00 0.09
1/28*1 32933.00

1/27*1 24302.00
1/28*1 19980 24899.00 0.00 3880 9 80 0.16
1/29*1 26725.00

1/30*1 0.00 13780 27444.00 0.00 28.50 8.20 0.00 0.00 4.00
1/31*1 21786.00

2/1*1 23980 21956.00 0.00 24.00 7.90 0.11
2/2*1 26373.00
2/3*1 29791.00
2/4*1 886.40 21788.00 080 12.80 8.30 0.18
2/5*1 21871.00

2/6*1 2.60 21780 23280.00 27180 11.10 8.00 0.11 0.00 8 80 6.10
2/7*1 22523.00

2 * * 1 38280 2801280 315.00 9.20 9 20 0.13
2/9*1 2015780

2* 0*1 24974.00

2* 1*1 24880 2611980 496.00 11.40 8.40 022
2* 2*1 20820.00

2* 3*1 0.62 0 80 21671.00 0.00 13.70 8.20 029 0.00 4 8 0
2* 4 *1 17886.00
2* 5*1 179.00 18454.00 0.00 30.10 8.30 0.16
2* 8*1 20725.00
2* 7*1 2850480
2* 8*1 34280 2801280 0.00 26.80 820 0.17
2* 9*1 31797.00
2/20*1 3.50 477.00 33425.00 39780 17.80 8.10 022 0.00 8.00
2/21*1 2630980
2/22*1 52880 26490.00 368.00 1420 820 0.13

“ » i 30567.00
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TABLE E.1
Databtse for S u to r  Inc. Industrial Effluent

2/24*1 — 1555500

2/25*1 152.00 27029.00 54.00 4.10 7.60 0.03

2/24*1 31957.00

2/27*1 0.00 44500 2597100 0.00 16.60 8J 0 0.03 0.00 8.00
2/25*1 2347000

V I  * 1 ooo 2557400 0.00 41.10 7.90 0.14

3/2*1 27539.00

3/3*1 29625.00

3A * 1 147600 3312200 620.00 62 JO 8 30 0 37

3/5*1 32554.00

3**1 45 JM OOO 3217600 293.40 47.90 8 30 039 0.00 290 9 90
3/7*1 29242.00

3 * * 1 OOO 3047200 29 JO 41.50 790 096

3**1 3520400

3/10*1 42870.00

3* 1*1 25740 37570.00 0.00 37.80 7.90 0.04

3* 2*1 3511000

3* 3*1 2J1 10600 3160500 0.00 40.00 8.00 0.18 090 8.00
3* 4*1 32271.00

3* 5*1 255.40 3555300 193.50 5430 7.60 0.06

3* 5*1 3406900

3* 7*1 32933.00

3 * a * i 215.10 2952500 41130 41.40 7.90 0 33

3 * a * i 28296.00

3/20*1 0.00 451.10 32176.00 452JO 25 JO 8.10 0.06 0.00 4.00
3/21*1 3123000

3/22*1 45500 30662.00 312.00 68.30 7.80 035
3/23*1 3254100

3/24*1 29337.00

3/25*1 55500 25012.00 61530 29.00 7.60 0.18

3/25*1 25971.00

3/27*1 i o a 24300 2507500 106.00 34.50 730 0.16 0.00 8.00
3/20*1 2195500

3/21*1 13200 2564600 305.00 14.50 7.40 094

3* 0*1 21671.00

3* 1*1 30253.00

4 * * 1 0.00 0.00 OOO 0.00 0.00 0.01 100.00 32549.00 35.00 0.00 0.03 0.00 0.11 0.02 0.00 19.70 7.60 0.00 0.00 0.00 034 0.01
4/2*1 34069.00

4/3*1 0.00 44300 3652900 0.00 22.50 8.10 0.14 0.00 4.00 690
4/ 4*1 36226.00

4/6*1 36.20 36233.00 217.20 2330 8.00 0.14

4 * * 1 3599000

4/ 7*1 3550000

4 * * 1 0.00 3755400 543.20 0.00 7.60 0.16
4 * * 1 3476500

4* 0*1 0.00 OOO 36716.00 17490 10.80 7.60 094 0.00 4.00
4* 1*1 3641600

4* 2*1 43500 3974700 615.50 0.00 8.30 0.15

4* 3*1 35961.00

4* 4*1 3473100

4* 5*1 OOO 36434.00 0.00 18.00 8.10 0.00
4* 5*1 36529.00

4* 7*1 ooo 14500 5394200 0.00 23.70 7.60 0.07 090 890
4* 5*1 5455500

4* 5*1 154.70 49559.00 0.00 65.30 8.20 0.17

4/20*1 4921000

4/21*1 5242500

4/22*1 314.40 42556.00 0.00 9.40 7.90 0.11
4/23*1 44289.00

4/24*1 1.75 57500 45453.00 0.00 15.50 7.60 099 0.00 290
4/25*1 3532700

4* 5*1 459.60 3274400 0.00 31.40 7.60 0.00
4* 7*1 3006100

4* 5*1 3179700

4* 5*1 95.40 32176.00 0.00 7.30 8 30 0.03
4* 0*1 2951000

5** 1 134 OOO 3056100 0.00 20.70 8.30 0.15 0.00 4.00 7.40
S * * 1 3355100

5/3*1 OOO 4201600 0.00 0.00 8 30 090
S M *1 49653.00

5/5*1 43532.00

5/5 *1 13000 5204900 0.00 0.00 8.30 032
5 * * 1 37286.00
S * * 1 224 m o o 34334.00 0.00 11 JO 8 30 0.15 090 2.00
5/5*1 3343500

5* 0*1 ooo 3246000 0.00 2146 8.10 0.00
5* 1*1 30662.00

5* 2*1 3047200

5* 3*1 0.00 4400600 0.00 20.70 8.10 0.12
5* 4 *1 5063000

5* 5*1 0.00 35400 49210.00 0.00 36.41 8.30 035 0.00 8.00
5* 5*1 49653.00

5* 7*1 OOO 4965900 090 21.40 6.40 0.00
5* 5*1 54131.00

6* 1 * 1 52522.00

5/20*1 OOO 5015700 090 2.60 8 30 0.00
5* 1*1 49967.00

5* 2*1 ooo ooo 4949400 090 19.50 6.40 035 0.00 4.00
5* 3*1 5346900

5* 4*1 90900 5394200 0.00 95.41 8 30 0.16
5* 6*1 54066.00

5* 5*1 64500 5398000

5* 7*1 54604.00 0.00 18.40 830 0.16
5* 5*1 OOO 53753.00
5* 1*1 5.51 56361.00 0.00 15.60 830 0 90 090 290
5* 0*1 56781.00
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TABLE E.1
Database for Suncor Inc. Industrial Effluent

W W 1 808JO 53628.00 0.00 39.23 8.50 0.00

6/1A1 39606.00

6/2A1 43816.00

6/3A1 ob o 442*900 ObO 23.70 8.40 0.00
M A 1 42396.00

6AA1 0.00 0.00 36718.00 0.00 23.30 8.50 021 0.00 8.00 6.90
M A I 36908bO

6/7/91 0.00 34069b0 obo 10.00 8.30 0.07

M A I 40698.00

M A I 51103 bO

6/1QA1 0.00 48169.00 0.00 21.00 8.50 0.00

6/11A1 50630bO

6/12A1 0.00 0.00 52712.00 0.00 53.10 8.30 0-06 0.00 2.00
6/13A1 57066.00

6/14A1 800.00 56497.00 0.00 42.80 7.80 0.17

6/16A1 56078.00

6/1M 1 54794.00

6/17A1 ob o 54510.00 0.00 21.40 8.20 0.00
6/1SA1 54434.00

C/11A1 0.00 0.00 54320.00 0.00 14.10 8.10 0.00 0.00 1.00
6/20A1 52996.00

6/21A1 424bO 54*99.00 0.00 820 0.06

6/22A1 51103.00

6/23A1 49841.00

6/24A1 747bO 55645.00 0.00 8.10 0.15

6/2SA1 52365.00

6/26A1 17 JO 0.00 52239.00 0.00 7.90 0.11 0.00 4.00
6/27A1 52617.00

6/28A1 737bO 52522.00 0.00 7.70 026

6/29A1 48264bO

6/30A1 52712.00

7/1A1 0.00 0.00 527bO 0.00 ObO 0.01 100.00 56740.00 0.97 0.00 0.08 0.00 0.08 0.00 0.00 22.70 7.90 0.11 0.00 0.00 0.08 0.01
7/2A1 56300.00

7/3A1 0.00 563.00 50251.00 0.00 22.00 8.10 0.17 0.00 1.00 7.70
7MA1 50346.00

7/5A1 0.00 49683.00 0.00 11.60 7.90 0.00

7AA1 49589.00

7/7A 1 48328.00

7AA1 0.00 47601.00 0.00 1740 8.00 0.15
7AA1 48737.00

7/10A1 0.00 97.00 53374.00 0.00 31.70 8.10 0.00 0.00 1.00
7/11A1 52333.00

7/12A1 0.00 52522.00 0.00 49.70 7.90 0.05

7/13A1 53942.00

7/14A1 54037.00

7/1SA1 432.00 53469.00 0.00 17.80 8.10 0.11
7/16A1 49589.00

7/17A1 0.00 0.00 49210.00 0.00 21.30 8.00 0.10 0.00 2.00
7/1IA1 45993.00

7/19A1 184 bO 47412.00 0.00 7.80 8.00 0.18
7/20A1 47128.00

7/21A1 47507bO

7/22/91 0.00 49967.00 0.00 7.10 7.90 0.05
7/23A1 44100.00

7/24A1 ob o 0.00 43721.00 0.00 0.00 820 0.00 0.00 2.00
7/2SA1 43437.00

7/26A1 0.00 48075.00 0.00 8.30 8.30 0.13
7/27A1 45993.00
7/28/91 44478.00

7/29A1 ObO 44289.00 0.00 28.50 8.40 0.00
7/30/91 49210.00

7/31A1 0.00 295.00 52049.00 0.00 22.60 7.90 0.00 0.00 4.00
8/1A1 55740.00

8/2A1 0.00 50630.00 0.00 28.40 820 0.00
8/3A1 50724.00

8MA1 48075.00

8AA1 0.00 52996bO 0.00 25.40 8.50 020
8AA1 55836.00

8/7A1 0.00 563bO 56308.00 0.00 7.90 8.40 0.00 0.00 1.00
8AA1 56802bO
8AA1 209bO 52239.00 0.00 19.30 8.50 0.00
8/10A1 51966.00

8/11A1 50630.00

8/12A1 ObO 48264.00 0.00 15.90 8.50 0.00
8/13A1 49778bO

8/H A1 ob o 53.00 53469.00 0.00 14.40 8.40 0.10 0.00 1.00
8/15A1 54888.00

8/1M 1 0.00 51198.00 0.00 18.90 8.30 0.10
8/17A1 51103.00
8/18A1 52712JO

8/18A1 0.00 52712.00 0.00 20.00 820 0.30
8/20A1 S2049J0
8/21A1 0.00 51 bO 50724.00 0.00 20.30 8.40 0.10 0.00 1.00
8/22A1 49210.00

8/23A1 ObO 48958.00 0.00 26.50 8.50 0.10
8/24A1 58201.00

8/26A1 S5361b0

8/2CA1 158 bO 52806.00 0.00 35.40 820 0.10
8/27A1 52996bO
B/28A1 ObO 0.00 57254bO 0.00 80 20 820 0.00 ObO 4 b 0
8/2SA1 58201 bO

8/30A1 ObO 57254.00 0.00 88.70 9.30 0.10
8/31A1 56781 bO

8/1A1 60000 00

8/2A1 1018.00 53663.00 0.00 10020 8.10 0.06
W 9 1 46750.00
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TABLE E.1
Database for Suncor Inc. Industrial Effluent

SMA1 3.60 OJO 51387JO 0.00 24.70 8.30 OJO 0 J1 1.00 5.50

M A I 52239.00

M /91 112 JO S64Q2J0 0.00 7.90 OJO OJO

9/7/91 55781 JO

M /91 58106JO

9/9/91 OJO 61S13J0 369.10 60.90 OJO 0.06

V I  0*1 58674JO

9/11/91 0.00 0.00 61229.00 0.00 48.40 8.60 0J1 0.00 4.00

V I 2/91 50453JO

9/13/91 OJO 61986JO 0.00 21.70 9.10 0.00

9/U/91 56245JO

M M 1 54362JO

9 f lM 1 0.00 56876.00 OJO 35.80 0.10 046

9/17/91 59904JO

9/18/91 0.00 OJO 51481 JO 0.00 11 JO 0.10 0 J 6 OJO 1.00

9/19/91 53619JO

9/20/91 359.10 61513.00 0.00 57 JO OJO 0.12

9/21/91 56316.00

9/22/91 55127JO

9/23/91 OJO 57066.00 229JO 4 2 J0 OJO 0.00

9/24/91 57019.00

9/29/91 OJO 503JO 50377.00 543.40 36 JO OJO 0 J6 0.60 2.00

9/2C/91 59431 JO

9/27/91 OJO 59595JO 0.00 39.40 OJO 0 J4

9/28/91 54352JO

9/29/91 61S13J0

9/30/91 OJO 47791.00 191 JO 24.90 OJO 0.06

10/1/91 0.00 0.00 0 J1 0.00 0 J5 43154JO 0.42 0.01 0.06 0.10 0.20 0.02 OJO OJO 0.14 0.02

10/2/91 0.00 OJO 47601.00 380JO 40.90 8.10 0.00 0.00 2.00 4.70

10/3/91 44529JO

1QM/91 45.10 45136JO 138.40 23.50 8.00 0.00

10/5/91 52239.00

10/8/91 53611.00

10/7/91 0.00 52324.00 680JO 34.00 8.10 0.00

100/91 53659.00

10/9/91 0.00 OJO 57349.00 172.00 18.90 8.40 0.00 0.00 1.00 3.80

10/10/91 53942.00

10/11/91 0.00 51216.00 102.40 47.10 OJO 0.00

10/12/91 46087JO

10/13/91 47791 JO

10/14/11 OJO 49021.00 0.00 21.60 0.50 0.06

10/15/91 54415.00

10/16/91 0.00 118.30 59147.00 0.00 68.60 0.30 0.18 0.00 8.00

10/1701 57254.00

10/18/91 0.00 56308JO 0.00 59.70 OJO 0.00

10/19/91 49873JO

10/20/91 49569.00

10/21/91 250.70 52144JO 651.90 76.70 0.00 0 J1

10/22/91 49021 JO

10/23/91 0.00 47.70 47695.00 0.00 47.70 9.30 0.19 0.00 4.00

10/24/91 47601.00

10/25/91 379JO 47412J0 47.40 11.90 OJO 0.00

10/28/91 49778.00

10/27/91 48075.00

10/28/91 809JO 47620JO 0.00 44.30 8.40 0.05

10/29/91 46750.00

10/30/91 0.00 0.00 44568.00 178.70 60.70 OJO 0.09 0.00 1.00

10/31/91 46939.00

11/1/91 817.50 51103.00 0.00 82.30 8.10 0.10

11/2/91 51481.00

11/3/91 33312JO

11/601 64440 2S173J0 SO JO 25.70 7.80 0 J5

11/501 26309.00

110/91 1.04 25.00 25994JO 389.90 22.90 8.00 0.13 OJO OJO 6.60

11/701 29012.00

11001 624.50 25025JO 182 JO 32 JO 8.10 0.00

11/901 23559JO

11/1001 29459JO

11/1101 105 JO 36488.00 0.00 136.30 0.10 OJO

11/1201 36151.00

11/1301 0.00 59840 34920.00 174.60 61.10 0.10 0 J1 0.00 16.00

11/1401 35753JO

11/1501 79 JO 39747JO 556.50 103 JO 7.10 0.12

11/1501 47695JO

11/1701 277.70 43154.00 0.04

11/1801 39570JO 0.00 58.70 7.90

11/1901 OJO 45046JO

11/2001 1.08 35867.00 0.00 65.60 8.30 0.11 1.08 8.00

11/2101 40125.00

11/2201 38 JO 38327JO 0.00 35.60 840 0 J7

11/2301 33644.00

11/2401 30122.00

11/2501 212.70 26592JO 186.10 37 JO OJO OJS

11/2501 27917JO

11/2701 0.00 25440 36340.00 191.70 62.50 OJO 0 J4 0.00 16J0

11/2801 25230JO

11/2901 31.10 31135 JO 31.10 40 JO 040 0.09

11/3001 29063.00

12/101 25006JO

12/201 387.60 24227.00 145.40 49.70 8.40 0.05

12/301 23848JO

12001 1.54 328.60 23470JO 0.00 49.10 8.10 0.05 0.00 1.00 4.60

12001 21577JO

12001 OJO 21198.00 190.80 19.30 OJO 0.06
12/701 20531.00

12001 20441.00

j
l

i
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TABLE E.1
Database for Suncor Inc. Industrial Effluent

12/1*1 361 JO 21966JO 43.90 88.10 8.00 0.04

12/10*1 22429.00

12/11*1 3 J1 73 JO 24416.00 OJO 47.10 8 J0 0.17 0.00 2 J 0 6.10

12/12/91 17148 JO

12/13*1 563.80 18454.00 0.00 107 JO 8.10 0.19

12/14*1 21198 JO

12/15*1 22146JO

12/18*1 449.70 24984.00 149.90 65.70 OJO 0 J3

12/17*1 32564JO

12/18*1 0.79 528.10 28403JO 106.80 113.30 9.00 OJO 0.00 1.00

12/18*1 21777JO

12/20*1 145.40 12113J0 0.00 33.80 9.10 0 J7

12/21*1 13249JO

12/22*1 21388JO

12/23*1 492JO 39747JO 0.00 84.70 7.90 0.08

12/24*1 44196JO

12/25*1 0.28 894JO 24794.00 OJO 79.30 8.10 0.03 0.00 2.00

12/28*1 20083.00

12/27*1 278JO 21408.00 0.00 27.80 8.10 0.02

12/28*1 22902JO

12/29*1 25078JO

12/30*1 412.80 20831 JO 0.00 36.70 9.10 0.00

12*1*1 28498.00

1/1*2 1.33 503JO 24984JO 0.00 59.40 9.00 0.08 0.00 8.00

1/2*2 24869JO

1/3*2 99.80 25249.00 722.10 49.80 7.40 0.10

1/4*2 28498JO

1 * * 2 23186JO

1/8*2 343.40 50082JO 0.00 70.80 9.60 0.07

1/7*2 52239.00

1/8*2 0.52 10440 47412.00 38540 125.80 9.00 0.06 OJO 4.00

1** 2 38811.00

1/10*2 849JO 35488.00 0.00 170.20 8.40 0.00

1/11*2 40409.00

1/12*2 33217.00

1/13*2 298.80 34258JO 0.00 142.80 9.10 0.13

1/14*2 39133.00

1/15*2 0.00 1329.40 40007.00 547.40 89.50 9.10 0.00 0.00 16.00

1/18*2 38422JO

1/17*2 825.80 40315.00 0.00 91.50 8.10 0.19

1/18*2 36649.00

1/19*2 39841 JO

1/20*2 1034.80 40998JO 0.00 62.90 9.10 0 J 4

1/21*2 43632.00

1/22*2 14.79 OJO 43343JO 0.00 53.90 860 0.00 OJO 0.00

1/23*2 45311 JO

1/24*2 0.00 47981.00 0.00 35.30 9.50 0.18

1/25*2 50157.00

1/28*2 47791 JO

1/27*2 334.60 48075.00 0.00 82 JO OJO OJO

1/28*2 47829JO

1/29*2 0.00 191 JO 48277JO 95.60 120.90 OJO 0.00 0.00 0.00

1/30*2 41923JO

1/31*2 377.10 44176.00 125.70 116.10 8.10 0.00

2/1*2 44971.00

2/2*2 44895.00

2/3*2 134.70 48939.00 89.90 97.40 8.00 OJO

2/4*2 47318.00

2/5*2 0.00 37.80 45898.00 0.00 174.10 OJO 0.10 0.00 1.00 7.50

2 * * 2 39747JO

2/7*2 682JO 38434.00 0.00 90.90 8.10 0.00

2 * * 2 34258.00

2 * * 2 34069J0

2/10*2 0.00 33890.00 0.00 78.90 8.10 OJO

2/11*2 43458.00

2/12*2 0.00 1173 JO 43343JO 808.40 64.40 8.00 0.00 0.00 4.00

2/13*2 43721 JO

2/14*2 131.10 41829.00 0.00 50.30 8.00 0.04

2/15*2 43632JO

2/18*2 42775JO

2*7 * 2 29940 43154.00 0.00 58 JO 790 OJO

2*8 * 2 43069JO

2*9 * 2 0.00 344JO 41839JO 86.10 38 JO 7.90 0.04 0.00 0.00

2/20*2 40882JO

2/21*2 490.80 42018JO 696.00 159.10 7.30 0.00

2/22*2 42880JO

2/23*2 29337.00

2/24*2 588.70 28874JO 0.00 116.90 7 JO 0.00

2/26*2 24806JO

2/28*2 0.00 393.70 23973J0 24.60 80.70 8.10 0.00 0.00 4.00

2/27*2 30283JO

2/28*2 484.50 28884JO 60.60 36 JO 8.40 0.12

2/29*2 28391 JO

3 * * 2 -0.17 OJO 0.00 0.00 0 J1 100.00 28971 JO 0 J3 0.00 0 J 4 0.00 0.60 0.04 0.00 OJO 0 J9 0 J1

3/2*2 486JO 27256JO 242.70 32.70 8.10 0.05

3/3*2 27506JO

3M *2 0.83 186 JO 24806JO 110 JO 22.60 OJO 0.03 0.00 1.00

3 * * 2 28119 JO

3 * * 2 386.70 24889.00 182.80 30.30 0.00 0.10

3/7*2 22239JO

3 * * 2 18296JO

3/9*2 587.10 19400JO 184.70 54.90 8 JO 0.04

3*0 * 2 20347JO

3*1*2 2 J4 843JO 21190.00 0.00 89.10 8.00 0.00 0.00 4.00

3*2 * 2 31230.00

3*3*2 906 70 34069.00 327 90 108 40 8.00 0.13
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TABLE E.1
Database for Suncor Inc. Industrial Effluent

3* 4 * 2 29715.00

3*5*2 29337JO

V I  M 2 OJO 29674.00 0.00 37.80 OJO 0 J 9

V I  7*2 25612.00

v i  8*2 5.89 543 50 20820.00 0.00 28 JO 8 JO OJO 0.00 2.00 10.40

3* 9*2 21966.00

3/20*2 46 JO 24605.00 0.00 18.20 8.10 0.00

V21*2 27444.00

V22/92 47960.00

V2VS2 0.00 45993.00 0.00 86.80 8.10 0.10

3/24*2 42586JO

3/25*2 1.28 1406JO 43532.00 511.00 77.90 OJO OJO 0.00 1.00

3/26*2 9140 45690.00 0.00 94.10 OJO

3/27*2 47318.00 OJO

3/28*2 47128JO

3/29*2 45044.00

3/30*2 0.00 40082JO 0.00 59 JO OJO 0.19

3/31*2 43911 JO

4 * * 2 o j o OJO 43632JO 219.60 43.10 8.30 OJO 0.00 16.00 9 JO

•J im . 46182JO

• J i m 1200.70 0.00 92.40 104.90 9.40 0.00

• m m 5678JO

4 M 2 22239JO

* * m 333.40 9653.00 OJO 45.70 8 JO 0.00

•n m 4732JO

• m m 0.00 18.90 31324.00 0.00 14.00 8.00 0.04 0.00 1.00

*m m 34788.00

4* 0*2 361 JO 33426.00 0.00 92 JO OJO 0.00

v i  1 m 34731 JO

4A i m 38043.00

• A i m 1027JO 32176.00 229.30 121 JO 8.00 0.08

4/14*2 51860JO

4/16*2 10.90 1067.70 43532.00 0.00 23.90 9.50 0.05 0.00 4.00

4/14*2 42018J0

• A i m OJO 42113.00 0.00 62.70 8.30 OJO

• A a m 41639JO

4/19*2 40598.00

4/20*2 40400 40031.00 0.00 53 JO 8.40 0.12

4 * 1 * 2 42266.00

4*2 * 2 0 8 0 0.00 51576.00 0.00 0.00 8.50 0.17 0.00 2.00

4*3 * 2 45898.00

4*4 * 2 0.00 42964.00 0.00 0.00 8.40 0.00

4*6 * 2 35961 JO

4*4 * 2 31230.00

4 * 7 * 2 124.90 30662.00 0.00 4 9 J0 8.80 0.00

4*4 * 2 32176.00

4*9 * 2 0 00 388.10 34447JO 0.00 57.30 9.70 0.13 0.00 4.00

•mom 34069.00

V I  * 2 374JO 35204.00 0.00 55.20 8.40 0.00

m m 46466.00

6/3*2 44100JO

5/4*2 0.00 42870.00 466.10 30.00 8 J 0 0 J2

5/5*2 43343.00

5/4*2 0.00 OJO 43532.00 260.10 55.00 OJO 0.04 0.00

m m 43154JO

S * * 2 776JO 43721 JO 0.00 49 JO 8.40 0.17

S * * 2 37665.00

5/10*2 36340JO

5/11*2 407JO 35063.00 0.00 30.90 8.30 0.00 ______
5/12*2 34826JO

5/13*2 0 0 0 139 JO 35772JO 0.00 95.40 8.50 0.07 0.00 4.00 11.30

5*4 * 2 35683.00

5*5 * 2 OJO 36961.00 0.00 0.00 8.00 0.07

5*4 * 2 36340JO

5*7 * 2 35677.00

5*8 * 2 443JO 34636JO 0.00 45.00 OJO 0.11

5*9 * 2 33601.00

5*0*2 oo o 470JO 32176JO 0.00 12.70 8.30 0.00 0.00 0.00

5*1 * 2 35015.00

5*2 * 2 OJO 34826JO 0.00 26.60 8.40 0.00

5*3 * 2 28674.00

5*4 * 2 49494JO

5*5 * 2 198 JO 49021.00 0.00 63.90 8.60 0.00

5*4 * 2 47980JO

5*7 * 2 OJO 816.70 47791.00 0.00 71.00 8.50 0.00 0.00 0.00

5*0*2 49683JO

5*9 * 2 24840 51103.00 0.00 4 9 J0 8.40 0.15

5*0*2 53563.00

5*1*2 48453JO

4 * * 2 0.00 0.00 1211 JO OJO 0.00 0 J1 100 JO 52049.00 0.52 0.00 0.04 0.00 OJO 0.01 0.00 58.10 9.60 0.10 0.00 0 J1 0.06 0.01

4 * * 2 56361.00

4/3*2 0.00 83040 57727JO 0.00 59 JO 8.50 0 J 9 0.00 1.00

4/4*2 55078.00

4 * * 2 460.90 53280JO 0.00 94.70 OJO OJO

4/8*2 49210.00

4/7*2 49967JO

4/8*2 OJO 48264.00 0.00 36.90 8.40 0.00

4 * * 2 47696.00

4 *0 * 2 0.00 OJO 42870.00 0.00 9.10 8.50 o . u 0.00 2.00 13.50

4 *1 * 2 44006.00

4*2 * 2 9240 36908JO 0.00 28 JO 8.50 0.13

4*3 * 2 36683.00

4*4*2 34826.00

4*5*2 0.00 42018.00 0.00 14.30 8.50 O .U

4*4 * 2 50062.00

4*7 * 2 0.00 16020 62175.00 000 1300 8.40 0.00 0.00 000
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TABLE E.1
Database for Suncor Inc. Industrial Effluent

6*8 * 2 5646400

4/19*2 o o o 5348400 0.00 39.40 8 J 0 OOO

4/20*2 54416.00

4/21*2 5384700vnm 177700 2241800 0.00 75.40 8.10 0.11tm m 38096.00

6/24*2 0.00 7700 3471400 0.00 14 JO 8 JO 0.08 0.00 1.00

6/25*2 38514.00

I /2 M 2 7700 39747.00 0.00 23.90 8.40 0.00

6/27*2 5449700

4/20*2 34813.00

4/29*2 220.90 2148200 0.00 740 8 J0 0.11

6/30*2 36393.00mm o o o 99100 4245900 0.00 1840 8.60 0.00 0.00 1.00 8.60

7/2 * 2 3694100mm o o o 5421300 0.00 36.40 8.60 0.00i*m 54888.00mm 5413100

m m 0.00 3842200 0.00 54.10 8.10 0.00m m 39274.00m m 0.00 27400 3481300 ooo 24.00 8 J 0 0.08 ooo 2.00 6.10m m 3841100mom 193.10 3747600 ooo 18.50 8.50 008

7*1 * 2 3452900

7/12/92 3889600m^m 272JO 3584700 622 J 0 19.10 8.50 0.16

7 rum 3471800mom 0.00 183.40 3123000 0.00 16.90 8 JO 0.07 0.00 1.00

7/1S/92 3170300

7/17/92 263.40 34731.00 0.00 13.60 8.10 0.13
7/18/92 40493.00

7/19/92 43911.00

7/20/92 87.80 52429.00 0.00 18.40 8.40 0.09

7/21/92 49305.00

7/22/92 0.00 0.00 45426.00 0.00 27.10 8.20 0.00 0.00 4.00

7/23/92 4750700

7/24/92 1710J0 48442.00 95.00 16 JO 8.30 0 J4

7/24/92 44598.00

7/21/12 4372100

7/27/92 174.90 41144.00 0.00 39.40 8.00 0.00

7/24/92 25644.007mm 0.00 128 JO 23280.00 ooo 30 JO 7.40 0.05 0.00 1.00

7/30/92 2704400

7/31/92 433.10 3406400 0.00 5.10 8 J0 0.03

8/1/92 0.00 0J)1 ooo o o o 0.01 39934.00 0.19 0.00 0.04 0.00 0.14 0.04 0.00 0.01 0.08 0.00

8/2/92 39747.00

8/3/92 -7900 4100700 0.00 -2700 8 JO -0.04

8M/92 4561900

8/5/92 0.00 -728JO 49210.00 0.00 -44.60 8.50 -0.05 0.00 1.00 9.00mm 48149.00w m OOO 51292.00 0.00 -14.90 8.20 -0.06

8/8/92 5543600

8/9/92 52333.00

8/10/92 •344JO 4444800 0.00 -30.90 8.20 •0.05

8/11/92 30472.00

8/12/92 0.00 -394.10 2933700 -30.50 -2740 8 J0 •0.06 0.00 1.00

8/13/92 29580.00

8/M/92 -17100 37570.00 0.00 -23.10 7.90 0.00

8/15/92 39274.00

8/16/92 4419600

8/17/92 -143.40 44100.00 0.00 -43.30 8 J 0 -0.09

8/18/92 44478.00

8/1*92 0.00 •8900 4474200 0.00 •32.50 8.00 -0.09 0.00 2.00
8/20/92 4467300

8/21/92 -44.40 4239700 0.00 0.00 7.90 0.00

8/22/92 41545.00

8/23*2 41734.00

8/24*2 -28000 4060400 0.00 -15.40 8 JO -0.04

8/24*2 4220700

8 * 4 * 2 0.00 0.00 41439.00 0.00 -16.50 7.70 -0.08 0.00 2.00
8 * 7 * 2 30043.00

8 * 8 * 2 •190 JO 37854.00 0.00 -22.40 8.00 -0.15

8*9 * 2 39934.00

8/30*2 3851700

8/31*2 o o o 3738100 -454.80 -85.10 8 J 0 -0.04

9/1*2 3757000

9 * * 2 -4.80 0.00 3490000 0.00 -24.70 7.80 0.00 0.00 1.00 0.60

4/3*2 3851400

9M/92 o o o 40315.00 0.00 •14 JO 8.30 0.00

* 5 * 2 42405.00

9/4*2 42394 00

9 * * 2 0.00 42584.00 0.00 0.00 8.40 -0.09
9/4*2 4207000

9/9*2 -2.10 •86.70 4309700 -171.50 -8.60 8.50 0.00 0.00 2.00 5.00

9/10*2 4302500

9/11*2 -430JO 50692.00 0.00 -15.50 8.40 •0.04

9/12*2 5042200

* 1 3 * 2 43419.00

9 * 4 * 2 -4340 3213800 0.00 -19.10 7.00 -0.04

9 * 8 * 2 24484.00

9 * 4 * 2 -2.40 -1222.70 3312200 •220.10 -40.40 8 J 0 -0.12 0.00 1.00
9 * 7 * 2 3404900

9 * 8 * 2 -149.90 32933.00 -102 JO -43 00 8.30 -0.14
9 * 9 * 2 27539.00 -

9/20*2 24592.00

0.00 24403 00 OOO -28.20 7 90 -0.06
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*22 * 2
— M — '" " rmn ......... f..........

*23 * 2 -3.20 -161.00 -4030 •44.80 8 50 -0.05 OJO 1.00
*24*2

*25*2 •2416.50 0.00 . • » 6.40 -0.13

V2**2 37949.00

* 2 7 * 2 36340JO 830

*25 * 2 -109 JO 35677.00 0.00 •3430 -0.15

*25 * 2 36299.00 8.00
*30 * 2 -550 -141.20 37361.00 0.00 •4030 -0.14 0.00 2.00
1* 1 * 2 21.52 1535 J 5 35422JO 57633 8.10 031 0.77

1* 2 * 2 459JO 36157JO 0.00 104.90 0.00
1*3*2 37475.00

1*4*2 34626.00 7.90

1*5*2 243JO 35772.00 313.40 87.10 820 039

1*5 * 2 33501 JO

1<W*2 5.70 301 JO 25560.00 3330 8.70 8.30 0.00 0.00 2.00 830
1*5*2 29999JO

10**2 120 JO 2971SJ0 0.00 0.90 630 0.00
10* 0 * 2 31040.00

10* 1 * 2 31S13J0

1* 12 * 2 405.70 30561.00 0.00 11.70 8.10 0.16

10*3*2 31136 JO

10*4*2 14.50 591.60 27444JO 0.00 32.40 8.10 0.16 0.00 2.00
10*5*2 25545JO

10*5*2 0.10 29715JO 28.50 1330 8.00 0.12
10*7*2 30094JO

10*«*2 30015.00

10*5*2 390JO 43191 JO 460.30 1930 8.30 0.16

10/20*2 34069.00

10/21*2 15.10 643JO 25996.00 306.60 27.30 0.10 0.07 0.00 1.00
10/22*2 36136.00

1*23*2 100 JO 26233JO 0.00 26.00 8.10 0.00
10/24*2 21349.00

1*25*2 21204JO

1*25*2 563.40 21469.00 148.40 3830 8.20 0.08

1*27*2 21195.00

10/25*2 21.50 353.90 25635.00 254.40 81.60 8.10 0.04 0.42 1.00
1*25*2 30662JO

1*30*2 276JO 34626.00 0.00 38.90 830 0 35
1*31*2 34144JO

11**2 31725.00

11/2*2 0.00 31019.00 190.40 73.30 6.60 0.10
11/3*2 32369.00

11/4*2 16.50 194 JO 31066.00 0.00 36.30 8.40 0.16 0.00 2.00
11/5*2 27446.00

11/5*2 301 JO 34509.00 OJO 28.00 •3 0 0.06

11/7*2 34061 JO

11/5*2 33649J0

11/5*2 473.90 45179.00 33.80 16.90 •3 0 0.07

11* 0 * 2 52754.00

11* 1 * 2 5.40 790JO 44539.00 633.00 0.10 8.40 0.11 0.53 1.00
11* 2 * 2 22566.00

11*3*2 OJO 21762.00 156.10 39.80 830 0.07

11*4*2 20976.00

11*5*2 36067JO

11*5*2 255JO 38957JO 150.30 12130 7.90 0.14

11*7*2 40712.00

11*5*2 23.60 16.30 27756.00 325.70 79.40 830 0.12 0.00 1.00
11*5*2 19537.00

11/20*2 155.70 22860.00 0.00 23.60 8.10 0.12
11/21*2 23703JO

11/22*2 23569JO

11/23*2 496JO 20962.00 0.00 5.40 7.90 0.02
11/24*2 25252JO

11/25*2 9.40 353.90 28320.00 101.10 29.60 6.40 0.03 0.00 0.00 I---------------
11/25*2 30250.00

11/27*2 OJO 31336JO 464JO 4.50 840 0.00
11/25*2 23610.00

11/25*2 24097JO

11/30*2 96 JO 27756.00 0.00 12.00 7.90 0.00
12**2 40644JO

12/2*2 0.00 525JO 40176.00 0.00 35.80 8.50 0.33 0.00 1.00
12/3*2 40227.00

12/4*2 241 JO 31490JO 120.70 44.70 8.40 0.16
12**2 27574.00

12/5*2 27120.00

12/7*2 461 JO 25592.00 0.00 2230 •3 0 034

12**2 29190JO

12/5*2 1.20 OJO 29756JO 0.00 66.60 •3 0 0.03 0.00 1.00 10.50
12* 0 * 2 29997.00

12* 1 * 2 479.90 30461.00 390.00 11.70 8.20 0.12
12* 2 * 2 30504.00

12*3*2 30910.00

12*4*2 92.70 30162.00 0.00 16.10 5.80 0.00
12*5*2 30146.00

12*5*2 OJO 301 JO 39322.00 90.40 103.70 8.30 0.12 0.00 0.00
12*7*2 30615.00

12*5*2 123 JO 31461.00 1016.90 31.10 8.40 0 J 9
12*5*2 31491 JO

12/20*2 32069.00

12/21*2 54.10 3 M 1 2 J0 817 JO 33 JO 7.90 0.03
12/22*2 31367JO
12/23*2 5.00 313.70 31566.00 0.00 42.30 6.10 0.09 0.00
12/24*2 31330JO "
12*5*2 OJO 30606.00 0.00 0.00 830 0.00
12/25*2 31419 00 __ _ _ _ __ IZZZ __
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TABLE E.2: CHARACTERISTICS OF MISCELLANEOUS INDUSTRIAL EFFLUENTS

N A M E D R A IN A G E
B A S IN

D A T E
(M /D /Y )

F L O W
(M 3P D )

B O D
(M G P L )

T S S
(M G P L )

P H N H j
(M G P L )

A llan  and Lorraine M allock A thabasca 0 9 /0 0 /92 8084.45* 7.4*
B lu e R id ge Lum ber A thabasca 0 4 /0 0 /92 2.5 8.5 15.10
B lu e R id ge Lum ber A thabasca 0 9 /1 1 /92 14.0 8.5 8.50
M ildred  L. C am psite (Syncrude) A thabasca 11/10/92 4 .0 2 . 0

M ildred  L. C am psite (Syncrude) A thabasca 11/18/92 4 .0 3.5
M ildred L. C am psite (Syncrude) A thabasca 11/25/92 4 .0 4.4

Note: 1 = Mean Value for September 1992.
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A USER’S GUIDE AND GLOSSARY TO THE 

MUNICIPAL AND NON-PULP MILL INDUSTRIAL
EFFLUENTS DATABASE



Appendix F: A User’s Guide and Glossary to the Municipal and Non-pulp Mill Industrial 
Effluents Database

This appendix is provided on the disk bound as the last page o f this report; it contains data files of 
municipal and non-pulp mill industrial discharges in the Northern River Basins Study area. Data 
entry and coding responses to the database is described in NRBS Project Report No. 79.
The disk comprising this Appendix contains three files, using 248,193 bytes.
1. INSTALL.BAT; being 72 bytes in size.
2. PR79.EXE; being 247,635 bytes in size.
3. DISCLAIM.TXT; being 486 bytes in size.
To install the database copy the three files on this disk to a directory on your hard drive and type 
install.bat. The result will be 19 files totalling 1,143,852 bytes. To use the files with extension .DBF 
requires d-Base IV.

There is no warranty expressed or implied for the use of this database; the Northern River 
Basins Study does not guarantee the accuracy of the data. The NRBS does not assume any 
liability for actions or consequences resulting from the use of the dat; individuals using this 
data do so entirely at their own risk. The NRBS will not update the data except as deemed 
necessary for its own purpose.
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1.0 INTRO DUCTION

1.1 TERMS OF REFERENCE

The Northern Rivers Basin Study (NRBS) awarded a contract to SENTAR Consultants Ltd. 

in March, 1993 to characterize effluent from m unicipal and non-pulp m ill industrial 

sources, using existing government information. The study area includes three river 

basins w ith in  Alberta and the Northwest Territories: the Peace River Basin, the Athabasca 

River Basin and the Slave River Basin. Specifically, the terms o f reference called for four 

tasks as fo llows:

1. Identify all licensed effluent dischargers from m unicipalities and non-pulp m ill 

industries and com pile these sources in a dBase IV file  containing the fo llow ing 

inform ation:

a) location (geo-referenced),

b) treatment technology,

c) waste type ( liqu id , solid, gaseous), and

d) disposal method.

2. Com pile the fo llow ing  information on the nature o f the liqu id  effluents from the 

licensed sources in a dBase IV format:

a) nutrients,

b) pathogens,

c) contaminants,

d) toxic compounds, and

e) volume, tim ing, duration, loading and concentrations o f discharges.

3. Prepare a user's guide for the database including a glossary and other pertinent 

specifications.
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4. Prepare a comprehensive synthesis report discussing the nature o f liqu id  effluents 

from non-pulp m ill industrial and municipal sources and the impacts, or potential 

impacts of these effluents on the aquatic ecosystems o f the northern rivers.

This technical report responds to the th ird task. It provides a description o f data sources 

and quality, a description o f the data w ith in  each database file , tables show ing each file  

name and structure, figures that illustrate tw o file records, and a glossary o f database 

acronyms. The data com piled under the first tw o tasks may be found on one diskette in 

Appendix A. The synthesis report is a separate document. The database files are 

included as hardcopy appendices to the synthesis report.

The reader is encouraged to read the entire guide before entering dBase IV and opening 

files. This guide assumes that the user has a working knowledge o f dBase IV (Version 1.1).

DATA SOURCES

Listings and software files were kindly supplied by Alberta Environmental Protection 

(H.E.L.P. PROGRAM, Industrial and M unicipal Waste Branches) and Alberta Health. 

Listings o f liqu id  and gaseous licenses were available in a m ixture o f hard and soft copy. 

They represent the state o f licenses in the study area until the cu t-o ff date o f the contract, 

February, 1994. Licenses issued after February, 1994 were not included; however some 

new licenses may have been added if they were discovered during the course o f checking 

the va lid ity  o f inform ation for licenses issued prior to that date.

M unicipal and regional landfills are licensed by Alberta Health. A list o f these (solid 

waste) landfills was provided to SENTAR Consultants Ltd.

Industrial landfills are licensed in a variety o f ways depending upon use and age. In the 

past, many landfills were licensed w ith in  the context o f the "W ater Licence". These 

licenses were captured through a listing provided by the H.E.L.P. Program. The H.E.L.P. 

Program list o f industrial landfills is acknowledged to be incom plete and somewhat dated 

w ith  respect to the February 1994 cut-off date.
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Data for industrial sites were provided by NRBS. The lists that were supplied contained 

only basic information (usually only the name of the industry and it's geographic location, 

nearby town and legal land description). These lists d id not contain information on 

effluents. NRBS requested that the given information be added to the database, but 

specified that a search for further information was specifically not required in the contract.

Compilation o f existing data identified a number of data gaps. Missing locations, partially 

missing locations, and missing licence numbers were found in the liqu id  and gaseous 

licence information provided. Because industrial landfills were not licensed in a uniform 

manner in the past, industrial landfill data are also incomplete. Because the licence 

information was gathered for other (usually regulatory) purposes by different departments 

and branches, quality control is variable and may not meet the requirements o f scientific 

research. This aspect is addressed in greater detail in the synthesis report.

Nevertheless, as a result o f this NRBS contract, a comprehensive database o f solid, liqu id  

and gaseous effluents is available for the first time. Key information on paper or 

m icrofiche from licenses stored in filing  cabinets and storage boxes has now been entered 

in e lectronic format. Hardcopy data were located in four places in the Alberta 

government files:

(1) file  folders in filing  cabinets,

(2) m icrofiche in film  boxes,

(3) file  folders in boxes located elsewhere waiting to be m icrofilm ed, and

(4) m icrofiche in boxes located elsewhere, freshly filmed, w aiting to be transferred to

the main m icrofiche files.

If relevant data were in the files, they were retrieved by SENTAR Consultants Ltd.; 

however, data available, whether in file  folders or m icrofiche, were not always complete.
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W e have noted numerous errors in the various sources o f the information in the database. 

These have usually been associated w ith location (for instance — impossible land 

locations). It was beyond our scope to refer to original licenses to correct these, therefore 

we first checked our entry and then replaced these obvious errors w ith  the entry N/A (not 

available). The user should remain aware that non-obvious errors probably remain.
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2.0 DESCRIPTIONS OF DATA W ITH IN  EACH DATABASE FILE

2.1 DATABASE FILE NAMES

The database is split into tw o parts: one source file and nineteen effluent files. Table 2.1 

lists the names o f these files and a description o f their contents.

TABLE 2.1
Database Files of Municipal and Non-Pulp M ill Industrial Dischargers 

in the Northern River Basins Study Area

DATABASE FILE NAME DESCRIPTION OF FILE
NRBS.DBF Source Database

Effluent Databases:
ATHABASC.DBF Athabasca Continuous Municipal Discharge Data
BARRHEAD.DBF Barrhead Continuous Municipal Discharge Data
EDSON.DBF Edson Continuous Municipal Discharge Data
FTCHIP.DBF Fort Chipewyan Continuous Municipal Discharge Data
FTMCMUR.DBF Fort McMurray Continuous Municipal Discharge Data
FTSMITH.DBF Fort Smith Continuous Municipal Discharge Data
CRCACHE.DBF Grande Cache Continuous Municipal Discharge Data
GRPRAIRI.DBF Grande Prairie Continuous Municipal Discharge Data
JASPER.DBF Jasper Continuous Municipal Discharge Data
LACLABIC.DBF Lac La Biche Continuous Municipal Discharge Data
MANNING.DBF Manning Continuous Municipal Discharge Data
PEACER.DBF Peace River Continuous Municipal Discharge Data
PRCORREC.DBF Peace River Correctional Institution Continuous Municipal Discharge Data
SLAVELKE.DBF Slave Lake Continuous Municipal Discharge Data
WABASCA.DBF Wabasca Continuous Municipal Discharge Data
WHTCRT.DBF Whitecourt Continuous Municipal Discharge Data
MUNPER.DBF Periodic Municipal Discharge Data
MISCIND.DBF Miscellaneous Non-pulp Mill Industrial Discharge Data
SUNCOR.DBF Non-pulp Mill Industrial Discharge Data For Suncor

2.2 CONTENTS OF SOURCE FILE

The source file  (NRBS.DBF) contains a list o f all licensed m unicipal and non-pulp m ill 

industrial dischargers in the NRBS area. It is an index to show the user what dischargers 

exist and in w h ich  files to look for monitoring data. The fie ld structure and defin ition of 

contents are shown in Table 2.2. There are slight differences in fie ld defin ition depending
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upon whether the fac ility  discharges liqu id , gaseous or solid effluent (refer to Table 2.2 

footnotes). The file has been arranged alphabetically by "NAME".

TABLE 2.2
File Structure for Source Database

F I E L D  N A M E  
I N  F I L E

D E S C R I P T I O N  O F  F I E L D

NAME Name of industry or municipality

FACILITY Name of facility

LICENSE_NO Licence number

DRAIN_BAS Drainage basins of the Peace, Athabasca or Slave rivers

LSD Legal Subdivision

SEC Section

TWP Township

RCE Range

MER Meridian (W4; W5; W6)

LATD Latitude in degrees

LONGD Longitude in degrees (negative denoting west of prime meridian)

TYPEJND* Either municipal or type of industry

TREAT* A brief description of the type of treatment the effluent receives before being 
discharged

DISCHARGE* Type of discharge denoted as either continuous or periodic discharge

PARAMETER** A list of all parameters for which there are data in the effluent database file

ALL_DISCH* Allowable frequency of discharge denoted as either once or twice

SEAS_DISCH* Seasonal discharge denoted as spring, fall or both

RCVNG_W* Name of waterbody which receives effluent

FILE_N* Name of file in which the data for the particular facility is located

WASTE_T Waste type denoted as liquid (L), gaseous (G), or solid waste (S)

* Not applicable to gaseous emissions and solid waste.
** Daily limits are given for gaseous emissions. This field is not applicable to solid waste.

It should be noted that all location information was entered as legal land description to 

the accuracy noted in the government files. These locations were subsequently converted 

to latitude and longitude. The bulk of the conversion was done by NRBS however, a few 

late entries were done manually from 1:50,000 maps. The legal description is more
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accurate than latitude and longitude due to the nature o f the conversion program. Note 

that longitude is negative denoting west o f the prime meridian.

Information w h ich  was not present, or obviously in error, has the entry "N /A" indicating 

"not available".

It w ill be noted that there is some variation w ith in  the name used in the Source Database 

for certain companies. For instance, Amoco Canada Petroleum Company Ltd., Amoco 

Canada Petroleum and Amoco Canada Petroleum Ltd. are all used. This variation in entry 

comes from the fact that different data sources used these different names. W e elected to 

remain consistent w ith our information source and NRBS agreed.

2.3 CONTENTS OF EFFLUENT FILES

2.3.1 Continuous Municipal Dischargers

The 16 municipal sewage treatment facilities which discharge effluent on a continuous 

basis are shown under the headings o f ATHABASC.DBF through WHITCRT.DBF in Table 

2.1. The structure of the individual files is shown in Table 2.3. This table gives field 

names, a description o f the contents o f the field, units and a listing o f file  names in which 

that particular constituent appears.

In entering the considerable volume o f data from the continuous m unicipal dischargers, 

certain conventions and assumptions had to be made. These are as follows:

1. M onth ly averages o f flow  rate, BOD, TSS, DO, temperature, pH, etc., were 

entered when daily data were available.

2. Averages o f data were rounded up to the next tenth, except temperature, which 

was rounded up to the next whole number, unless the inform ation on file  was 

already averaged.
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3. The first day o f each month was entered in the "date" fie ld  as the date o f the 

m onthly average (unless the sampling was m onthly and the sampling date was 

available).

4. When fie ld daily data and laboratory test data were both available, fie ld  daily data 

were used.

5. Some fields are not numeric, as the results were often given as "less than" or 

"greater than" a value. These fields were changed to character fields to a llow  for 

that symbol.

6. Where data are "not available" the entry was N/A.

The synthesis report, which addresses data gaps, w ill described the frequency and extent

o f "da ily " and "m onth ly" sampling in more detail.
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TABLE  2 .3
F ile  S t ru c tu r e  f o r  A l l  C o n t in u o u s  M u n ic ip a l D is c h a rg e r  D a ta b a se

F I E L D  N A M E  
I N  F I L E

D E S C R I P T I O N U N I T S F I L E  N A M E  C O N T A I N I N G  T H E  D A T A

DATE Date MM/DD/YY All files
FLOW Effluent Discharge 

Rate or Volume 
Discharged

Cubic metres per day - 
M3PD
Gallons per day - GPD 
Megalitres per day - MLPD 
Imperial gallons - G

All files

BOD_MGPL Biological Oxygen 
Demand

Milligrams per litre All files

TSS_MGPL Total Suspended 
Solids

Milligrams per litre All files

VSS_MGPL Volatile
Suspended Solids

Milligrams per litre FTCHIP.DBF 
MANNING.DBF

PEACER.DBF
PRCORRECT.DBF

COD_MGPL Chemical Oxygen 
Demand

Milligrams per litre FTMCMUR.DBF
PEACER.DBF

PRCORRECT.DBF

PH pH No units ATHABASC.DBF
BARRHEAD.DBF
EDSON.DBF
FTMCMUR.DBF
GRCACHE.DBF
FTSMITH.DBF
JASPER.DBF

LACLABIC.DBF
MANNING.DBF
PEACER.DBF
PRCORRECT.DBF
SLAVELKE.DBF
WABASCA.DBF
WHTCRT.DBF

TEMP_C Temperature Degrees Celsius (9C) ATHABASC.DBF
BARRHEAD.DBF
EDSON.DBF
FTMCMUR.DBF
GRCACHE.DBF

JASPER.DBF
LACLABIC.DBF
SLAVELKE.DBF
WABASCA.DBF
WHTCRT.DBF

DISOX_MGPL Dissolved Oxygen Milligrams per litre ATHABASC.DBF
BARRHEAD.DBF
EDSON.DBF
GRCACHE.DBF
JASPER.DBF

LACLABIC.DBF
PRCORRECT.DBF
SLAVELKE.DBF
WABASCA.DBF
WHTCRT.DBF

NINA_MGPL Nitrite-Nitrate
Nitrogen

Milligrams per litre (as N) MANNING.DBF 
SLAVELKE.DBF

PEACER.DBF

NH3_MGPL Ammonia-
Nitrogen

Milligrams per litre (as N) MANNING.DBF SLAVELKE.DBF

ORG_N_MGPL Organic Nitrogen Milligrams per litre (as N) MANNING.DBF SLAVELKE.DBF
T_P04_MGPL Total Phosphorus 

as Phosphate
Milligrams per litre (as P04) MANNING.DBF 

PEACER.DBF
SLAVELKE.DBF

COND_MSPCM Conductivity Microsiemens per centimetre PEACER.DBF
T_ALK_MGPL Total Alkalinity Milligrams (CaC03) per litre PEACER.DBF
P_ALK_MGPL Phenol phthalein 

alkalinity
Milligrams (CaC03) per litre PEACER.DBF

HC03_MGPL Bicarbonate Milligrams per litre PEACER.DBF
C03_MGPL Carbonate Milligrams per litre PEACER.DBF
OH_MGPL Hydroxide Milligrams per litre PEACER.DBF
HARD_MGPL Total Hardness Milligrams (CAC03) per litre PEACER.DBF
CL_MGPL Chloride Milligrams per litre PEACER.DBF
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TA B LE  2 .3  ( c o n t in u e d )
F I E L D  N A M E  

I N  F I L E *
D E S C R I P T I O N U N I T S F I L E  N A M E  C O N T A I N I N G  T H E  D A T A

CL2_MGPL Chlorine Milligrams per litre PRCORRECT.DBF
FL_MGPL Fluoride Milligrams per litre PEACER.DBF
TKN_MGPL Total Kjeldahl 

Nitrogen
Milligrams per litre (as N) PEACER.DBF

N03_MCPL Nitrate-Nitrogen Milligrams per litre (as N) PEACER.DBF
N02_MGPL Nitrite-Nitrogen Milligrams per litre (as N) PEACER.DBF
SULP_MGPL Sulphate Milligrams per litre PEACER.DBF
PHEN_MGPL Phenol Milligrams per litre PEACER.DBF
CA_MGPL Calcium Milligrams per litre PEACER.DBF
MG_MGPL Magnesium Milligrams per litre PEACER.DBF
NA_MGPL Sodium Milligrams per litre PEACER.DBF
K_MGPL Potassium Milligrams per litre PEACER.DBF
AL_MGPL Aluminum Milligrams per litre PEACER.DBF
CD_MGPL Cadmium Milligrams per litre PEACER.DBF
CR_MGPL Chromium Milligrams per litre PEACER.DBF
CO_MGPL Cobalt Milligrams per litre PEACER.DBF
CU_MCPL Copper Milligrams per litre PEACER.DBF
FE_MGPL Iron Milligrams per litre PEACER.DBF
PB_MGPL Lead Milligrams per litre PEACER.DBF
MN_MGPL Manganese Milligrams per litre PEACER.DBF
MO_MGPL Molybdenum Milligrams per litre PEACER.DBF
NI_MGPL Nickel Milligrams per litre PEACER.DBF
SE_MGPL Selenium Milligrams per litre PEACER.DBF
V_MGPL Vanadium Milligrams per litre PEACER.DBF
Z_MGPL Zinc Milligrams per litre PEACER.DBF
RSI02_MGPL Reactive Silica 

Dioxide
Milligrams per litre PEACER.DBF

0_C_MCPL Oil And Grease Milligrams per litre PEACER.DBF
OD_NO_ Odour Number Threshold Odor Number 

(TON)
PEACER.DBF

TDS_MCPL Total Dissolved 
Solids

Milligrams per litre PEACER.DBF

TS_MGPL Total Solids Milligrams per litre PEACER.DBF
TOC_MCPL Total Organic 

Carbon
Milligrams per litre PEACER.DBF

TIC_MGPL Total Inorganic 
Carbon

Milligrams per litre PEACER.DBF

TC_MGPL Total Carbon Milligrams per litre PEACER.DBF
SURF_MCPL Surfactants Milligrams per litre PEACER.DBF
CAT_AN Cation:Anion

Ratio
Dimensionless PEACER.DBF

T_COL_NPDL Total Coliform Number per 100 mL FTSMITH.DBF
FECAL_NPDL Fecal Coliform Number per 100 mL FTSMITH.DBF

Field name = parameter abbreviation and unit abbreviation.
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These are m unicipalities, schools and other facilities which discharge on a periodic basis, 

usually once or tw ice  per year. There are in excess of 200 o f these types o f systems and 

there are 69 w h ich  have available effluent data. These data are found in the file 

MUNPER.DBF. The structure o f this file  is shown in Table 2.4.

The fie ld  'VO LUM E' in this file  contains a variety of units. These range from the expected 

cubic metres, gallons and megalitres to length of time pumping at an undisclosed rate or 

amount o f drawdown in the lagoon. These latter two, w h ile  not strictly 'vo lum e', are all 

that was available in the original information and are, therefore, preserved.

The are also a large number o f periodic municipal dischargers for which there are no 

effluent m onitoring data on file  in Alberta Environmental Protection. Their names, 

locations and other information appear in NRBS.DBF; however, there are no 

corresponding effluent data files. Data were particularly sketchy for small periodic 

dischargers filed under county or improvement district.

2 .3 .2  P e r io d ic  M u n ic ip a l D is c h a rg e rs
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TA B LE  2 .4
F ile  S t ru c tu r e  f o r  P e r io d ic  M u n ic ip a l D is c h a rg e r  D a ta b a se

F I E L D  N A M E  I N  F I L E D E S C R I P T I O N U N I T S

DATE Date MM/DD/YY
VOLUME Volume Cubic metres - (MJ) 

Imperial gallons - (G) 
Megalitres - (ML) 
Other

BOD_MGPL Biological Oxygen Demand Milligrams per litre
TSS_MGPL Total Suspended Solids Milligrams per litre
NFR_MGPL Non-Filterable Residue Milligrams per litre
PH pH No Units
DISOX_MGPL Dissolved Oxygen Milligrams per litre
TEMP_C Temperature Degrees Celsius (BC)
CA_MGPL Calcium Milligrams per litre
CL_MGPL Chloride Milligrams per litre
C03_MCPL Carbonate Milligrams per litre
HC03_MCPL Bicarbonate Milligrams per litre
COD_MCPL Chemical Oxygen Demand Milligrams per litre
COLOR_TCU Colour True color units (TCU)
COND_MSPCM Conductivity Microsiemens per centimetre (MCPCM)
FECAL_NPDL Fecal Coliform Number per 100 mL
T_COL_NPDL Total Coliform Number per 100 mL
FE_MCPL Iron Milligrams per litre
F_RES_MGPL Filterable Residue Milligrams per litre
FL_MGPL Fluoride Milligrams per litre
K_MCPL Potassium Milligrams per litre
MG_MGPL Magnesium Milligrams per litre
NA_MGPL Sodium Milligrams per litre
NH3_MGPL Ammonia-Nitrogen Milligrams per litre (as N)
N02_MGPL Nitrite-Nitrogen Milligrams per litre (as N)
N03_MGPL Nitrate-Nitrogen Milligrams per litre (as N)
NINA_MGPL N i tr i te- N i trate- N i t rogen Milligrams per litre (as N)
ORC_N_MGPL Organic Nitrogen Milligrams per litre (as N)
SI_MCPL Silicon Milligrams per litre
S04_MGPL Sulphate Milligrams per litre
SURF_MGPL Surfactants Milligrams per litre
T_ALK_MGPL Total Alkalinity Milligrams (CaC03) per litre
HARD_MGPL Total Hardness Milligrams per litre
TDS_MGPL Total Dissolved Solids Milligrams per litre
TS_MGPL Total Solids Milligrams per litre
TKN_MGPL Total Kjeldahl Nitrogen Milligrams per litre (as N)
T_P04_MGPL Total Phosphate Milligrams per litre (as P04)
TURB_NTU Turbidity Nephelometer turbidity unit (NTU)
COMMENTS Comments Comments about the data
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2 .3 .3  N o n -P u lp  M i l l  In d u s tr ia l D is c h a rg e rs

File NRBS.DBF also contains entries for industries licensed to discharge liqu id , solid or 

gaseous effluent. The effluent SUNCOR.DBF contains a relatively large amount of liqu id  

effluent data from that operation located at Fort McMurray. The structure o f this file  is 

shown in Table 2.5.

TABLE 2.5
File Structure for Non-Pulp Mill Industrial Discharger Database

F I E L D  N A M E  I N  F I L E D E S C R I P T I O N U N I T

DATE Date MM/DD/YY
NH3_KGPD Ammonia-Ni trogen Kilograms per day (as N)
AS_KGPD Arsenic Kilograms per day
CD_MGPL Cadmium Milligrams per litre
COD_KGPD Chemical Oxygen Demand Kilograms per day
CR_MGPL Chromium Milligrams per litre
CO_MGPL Cobalt Milligrams per litre
CU_MGPL Copper Milligrams per litre
BIOASSAY Fish Bioassay (LC50) Percent
FE_MGPL iron Milligrams per litre
PB_MGPL Lead Milligrams per litre
MN_MGPL Manganese Milligrams per litre
HG_MGPL Mercury Milligrams per litre
MO_MGPL Molybdenum Milligrams per litre
NI_MGPL Nickel Milligrams per litre
NFR_KGPD Non-Filterable Residue Kilograms per day
0_G_KGPD Oil And Grease Kilograms per day
PH pH No units
PHNOL_KGPD Phenols Kilograms per day
SE_MGPL Selenium Milligrams per litre
AG-MGPL Silver Milligrams per litre
SLPHD_KGPD Sulphide Kilograms per day
TON Threshold Odour Number Threshold odor number
TOC_MGPL Total Organic Carbon Milligrams per litre
V_MGPL Vanadium Milligrams per litre
ZN_MGPL Zinc Milligrams per litre
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The effluent database MISCIND.DBF contains the relatively small amount o f liqu id  

effluent data from Blue Ridge Lumber, Mai lock Gravel and M ildred Lake Campsite. The 

structure o f this file  is shown in Table 2.6. No liqu id  effluent m onitoring data are 

available for most non-pulp m ill industrial dischargers in the NRBS area.

TABLE 2.6
File Structure for Miscellaneous Non-Pulp Mill Industrial Discharger Database

F I E L D  N A M E  I N  F I L E D E S C R I P T I O N D E S C R I P T I O N  O F  F I E L D  U N I T

NAME Name Name of industry
DATE Date MM/DD/YY
FLOW Flow Cubic metres - M-* 

Imperial gallons - G 
Megalitres - ML

BOD_MCPL Biological Oxygen Demand Milligrams per litre
TSS_MGPL Total Suspended Solids Milligrams per litre
PH pH No units
PHENOL_MGPL Phenol Milligrams per litre
NH3_MGPL Am mon i a-N i trogen Milligrams per litre (as N)

2.3.4 Data Limitations and Inconsistencies

The inform ation contained in the database was not prepared under a consistent protocol. 

It must not be considered to be rigorously scientific. Rigorous definitions o f the units and 

analytical techniques are not possible. The database user should exercise caution.

2.3.4.1 Missing or Incomplete Data

The data (files, licenses) provided to SENTAR Consultants Ltd. were developed for 

purposes other than the development o f a comprehensive database and contained 

frequent omissions (such as licenses w ith no location, locations w ith  no licence number, 

missing portions of locations or incomplete locations). It was beyond the terms of 

reference to undertake the extensive checking necessary to f ill in missing inform ation.
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2 .3 .4 .2  U n its  o f  M e a s u re m e n t

The user should be aware that reporting units are consistent through time for each 

m unicipality or industry, but may not be consistent from one m unic ipa lity  or industry to 

another. For instance, the Town of Athabasca reports discharge rate in cubic metres per 

day, w h ile  Fort M cM urray reports discharge in megalitres per day. Units are specified in 

the fie ld name.

It should be recognized that dBase IV placed lim itations on the symbols that can be 

employed in fie ld names and presents fie ld labels entirely in capitals (see Section 3.0). 

Therefore, abbreviations o f units cannot be to conventional usage. Abbreviations are part 

of the fie ld name in the effluent databases for purposes of clarity.

2.3.4.3 Reporting Results of Chemical Analyses

The user o f the database files should be aware that significant lim itations exist to the use 

and interpretation o f the chemical results contained therein. These lim itations relate to 

consistency and to the reporting requirements o f the licence. They include:

1. The reports do not specify sample handling techniques.

2. Definitions o f certain parameter names are not provided. Therefore, there can be 

variations in understanding o f the defin ition o f certain terms between laboratories 

and/or m unicipalities and/or over time (e.g. both NFR and TSS appear in the 

database, but they are likely the same measurement).

3. Analytical techniques are not specified and, therefore, accuracy and detection 

lim its are subject to uncertainty.

4. Units o f reporting, such as nitrite as nitrogen rather than nitrite, may not be 

recognized as important by an untrained person assigned the duty o f collating 

laboratory results and preparing a m onthly report for a m unicipality. Even if  the 

report appears to be specific, it may be misleading simply because the preparers 

left o ff the "as nitrogen" because its importance was not understood. Another 

example is that phosphate is reported when it likely is total phosphorus (from 

digestion) measured as phosphate.
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3.0 ILLUSTRATIVE EXAMPLE

The purpose o f this section is to take the user through one source data file  and its related 

effluent data file, in order to clarify any remaining issues. This example assumes that the 

user is fam iliar w ith dBase IV and understands how to perform specific procedures such 

as sorting, indexing, searching, etc. M anipulating the data or extracting particular 

inform ation from the database are not covered by this guide. There are a variety o f dBase 

IV manuals that cover such details. For the purpose of this example, however, the user is 

directed step by step as follows:

1. Assuming space is available, copy the file  NRBS.exe from the disk contained in 

Appendix A o f this guide to the computer hard drive.

2. At DOS PROMPT (at appropriate directory now  containing NRBS.EXE) type 

'NRBS.EXE'. The file  w ill self-execute creating all file  names used in this 

document (NRBS.CAT also included).

3. Open dBase IV and use NRBS.dbf (source data file).

4. The file  has tw o  options for on-screen viewing:

a) Regular dBase 'data' view w hich  identifies fields w ith  the abbreviations 

used in this document; [Figure 3.1]

b) 'Form ' view - w h ich  provides an expanded defin ition o f each fie ld. [Figure 

3.1(a)]

5. Press F2 to enter BROWSE mode.

4. Use 'G O  TO ' Menu, select 'FORWARD SEARCF1', enter the example Fort Smith. 

Then, dBase w ill locate the Fort Smith record. In this example, there is only one 

Fort Smith record. If more records exist, dBase w ill select the first record matching 

the search criteria.

5. Press F2 to display the Fort Smith record.
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You are now looking at the source file  information for Fort Smith, NW T, located on the 

Slave River (Figure 3.1 or 3.1 (A) depending on which o f 4a) or 4b) you selected). It has a 

license number N1 L4-0567. As Fort Smith is located in the NWT, there is no land survey 

system and, therefore, no entries for legal subdivision (of a section), section, township, 

range and meridian. However, it is located at 60° north and 111.88° west. The 

m unicipal sewage system has tw o primary and one secondary facultative cells which 

discharge continuously. Volum e o f discharge, pH, total suspended solids, total coliforms, 

fecal coliforms and 5-day BOD are reported. The name of the file  conta in ing this latter 

data is 'FTSMITH. DBF'.

6. Close 'NRBS.DBF' and open 'FTSMITH.DBF'.

7. The file has tw o options for on-screen viewing:

a) Regular dBase 'data' view  which identifies fields w ith the abbreviations 

used in this document; [Figure 3.2(a)&(b)]

b) 'Form ' view - which provides an expanded defin ition of each fie ld. [Figure 

3.2(c)&(d)]

Figures 3.2(a) and 3.2(c) show the structure o f the first entry in this file  in EDIT mode. The 

first entry in this file  is for January 3, 1990 and shows that there was no measured (or 

measurable) discharge. BOD, total suspended solids, pH, total coliform s and fecal 

coliform s are shown in this record.

7. Move down to the next record dated February 7, 1990, and review the image as 

shown in Figure 3.2(b) or 3.2(d). The data in the rest o f this file  is sim ilarly 

arranged.

For statistical analysis of the data, it is recommended that the file be exported to a 

spreadsheet, such as a Quattro or Excel spreadsheet, which provide a more efficient and 

more detailed set o f procedures.
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FIGURE 3.1
STRUCTURE OF FORT SMITH
RECORD IN SOURCE DATABASE -  NRBS.DBF

NAME

FACILITY

LICENSE_NO

DRAIN_BAS

LSD

SEC

TWP

RCE

MER

LATD
LONGD

TYPEJND

TREAT

DISCHARGE

PARAMETER

ALL_DISCH

RECVNG_W

FILE_N

WASTE_T

Fort Smith

N1 L4-0567 

Slave ■*

N/A :f
n /a ;

N /A  | | |

N /A  . 

n / a  :

60.00 ..

- 111.88

m«nlcipal:sew^', :
tw o  primary facultative cells, one secondary facultative cell

continuous
volum e o f discharge, pH, TSS, total co liform , fecal coltform , BOD5

Slave

FTSMITH.DBF

L
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FIGURE 3.1(A)
STRUCTURE OF FORT SMITH - 'FORM' VIEW
RECORD IN SOURCE DATABASE -  NRBS.DBF

This database contains a list of all licensed municipal and non-pulp mill industrial dischargers in 

the NRBS study area. It is an index to show the user what dischargers exist and in which files to 

look for monitoring data.

Name of industry or municipality: 
Name of facility:
License Number:
Drainage Basins of the Peace, 
Athabasca or Slave Rivers:
Locational Information:

Fort Smi th

N1U-0567
Slave

LSD:
Meridian:

Section: ii i i i

co n tin u o u s

l i f t !  Latitude (degrees): 
Longitude (degrees, negative denotes -111.88 
west of Prime Mer.:
Municipal or Type of Industry:
What type of treatment does the 
effluent receive before discharge?:
What type of discharge (Continuous 
or Periodic?):
List of parameters for which data 
exists in the effluent database file:
What is the allowable frequency of 
discharge (once or twice)?:
Seasonal discharge (spring, fall, or 
both)?:
Name of Waterbody which receives 
the effluent:
Waste type? Liquid (L), gaseous (G), 
solid (S):

Township:
60.00000

N/A Range: m m

municipal; sewage. |  •
two primary facultative ceils, one secondary facultative cell

volume of discharge, pFI, TSS, total coliform, fecal coliform, 
BODS
N/A

iiiii

Slave River

For detailed information on this discharger, please refer to the effluent database named: N/A 

In dBase IV, use the above named database file and its accompanying form file for examination of 

effluent data. Select the form file name to view the data.

End Record
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FIGURE 3.2(A)
STRUCTURE OF FIRST RECORD
IN DATA SOURCE FILE -  FTSMITH.DBF

DATE 01/03/90

FLOW_G 0

BOD_MGPL 72.0

TSS_MGPL 21,0

PH 6.90

T_COL-NPDL | 1300000.00

FECAL NPDL | 290000.00

FIGURE 3.2(B)
STRUCTURE OF SECOND RECORD 
IN DATA SOURCE FILE -  FTSMITH.DBF

DATE 02/07/90

FLOW_G

BOD_MGPL 98.0 •

TSS_MGPL i4 .o  g r

PH 6.98

T_COL-NPDL 0.00 •;

FECAL_NPDL ! 600000.00
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FIGURE 3.2(C)
STRUCTURE OF FIRST RECORD - 'FORM' VIEW
IN DATA SOURCE FILE -  FTSMITH.DBF

FTSMITH.dbf Continuous Municipal Discharger Database
There are 16 municipal sewage treatment facilities which discharge effluent on a 
continuous basis. This database file represents one of these faciities.

Date:

Flow (discharge rate): 

Biological Oxygen Demand: 

Total Suspended Solids: 

pH:

Total Coliform:

Fecal Coliform:

01/03/90

N / A I m p e r i a l  gallons 

7 2 jd | milligrams per litre

21.0 milligrams per litre

1300000.00 number per 100 ml

290000.00 number per 100 ml

End Record

FIGURE 3.2(D)
STRUCTURE OF SECOND RECORD - 'FORM' VIEW 
IN DATA SOURCE FILE -  FTSMITH.DBF

FTSMITH.dbf Continuous Municipal Discharger Database
There are 16 municipal sewage treatment facilities which discharge effluent on a 
continuous basis. This database file represents one of these faciities.

Date: 02/07/90

Flow (discharge rate): inn | Imperial gallons

Biological Oxygen Demand: 98.0 ; milligrams per litre

Total Suspended Solids: 14.0 milligrams per litre

pH: 6.98

Total Coliform: 0.00 number per

Fecal Coliform: 600000.00 number per

End Record
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APPENDIX B
GLOSSARY OF,DAT A BASE ACRONYMS

ACRONYM TERM V ,y,y • <33 ■

FL fluoride ■ .... i
FLOW effluent discharge rate or 

volume discharged
FTCHIP FortChipewyan continuous J 

municipal discharge data

FTMCMUR Fort McMurray cpntinuous 
municipal discharge data

FTSMITH Fort Smith continuous 
municipal discharge data

CRCACHE Grande Cache continuous 
municipal discharge data

CRPRAIRI Grande Prairie continuous f- 
municipal discharge data

HARD total hardness
HC03 bicarbonate
HG mercury
JASPER Jasper continuous municipal 

discharge data
K potassium
KGPD kilogram per day

LACLABIC Lac la Biche continuous 
municipal discharge data

LATD latitude in degrees
LONCD longitude in degrees (negative 

denoting west of prime 
meridian)

LICENSE_NO licence number
LSD legal subdivision
MANNING Manning continuous municipal 

discharge data
MER meridian (W4; W5; W6)
MG

.magnesium ___
MGPL milligram per litre

MISCIND miscellaneous non-pulp mill 
industrial discharge data

MN manganese
MO molybdenum
MS PCM microsiemens per centimetre —
MUNPER periodic municipal discharge 

data
NA sodium

ACRONYM TERM
AG silver
AL _ aluminum
ALL.DISCH allowable frequency of 

discharge denoted as either 
once or twice

AS arsenic tt 7'

ATHABA5C Athabasca continuous 
municipal discharge data

BARRHEAD Barrhead continuous municipal 
discharge data

BIOASSAY fish bioassay (LCS0)
B O D ' biological oxygen demand
C Celsius
CA calcium
CAT cation:anion ratio
CD cadmium
CL chloride
CL2 chlorine
CO cobalt
C03 carbonate
COD chemical oxygen demand
COLOR colour
COMMENTS comments
COND conductivity
CR chromium
CU copper
DATE date
DBF database file
DISCHARGE type of discharge denoted as 

either continuous or periodic 
discharge

DISOX dissolved oxygen
DRAIN_BAS drainage basins of the Peace, 

Athabasca or Slave rivers
EDSON Edson continuous municipal 

discharge data
F_RES filterable residue
FACILITY name of facility
FE iron
FECAL fecal coliform
FILE_N name of file in which the data 

for the particular facility is 
located
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APPENDIX B

g l o s s a r y  o f  D a t a b a s e  a c r o n y m s

A C R O N Y M T E R M

NAME
v ;  :

name of industry or 
municipality

NFR non-filterable residue
NH3 ammonia-nitrogen
Nl nickel
NINA nitrite-nitrate nitrogen
NO number
N02 nitrite-nitrogen
N 03 nitrate-nitrogen
NPDL

)  > 3 ,..

number per decilitre (number of 
organisms per 100 millilitres)

NRBS source database
NTU nephelometric turbidity units
0_G oil and grease
OD odour number
OH hydroxide
ORC_N organic nitrogen
P_ALK phenolphthalein alkalinity
PARAMETER a list of ail parameters for which 

there are data in the effluent 
database file

PB lead
PEACER Peace River continuous 

municipal discharge data
PH pH
PHEN phenol
PHNOL phenol
PRCORRECT Peace River correctional 

institution continuous municipal 
discharge data

RCVNC_W ' v /  -z\
"■

i

name of waterbody which <3 
receives effluent

RpE range
RSI02 7ZT~~ reactive silica dioxide
SE selenium
SEAS D ISCH- seasonal discharge denoted as 

spring, fall or both
SEC section
St- ■ -  "  ' - '.... - silicon
SLAVELKE Slave Lake continuous 

municipal discharge data
SLPHD sulphide

!j

ACRONYM TERM

S04 sulphate
SULP sulphate

SUNCOR non-pulp mill industrial > ;C_ j
1: -t> discharge data for suncor

SURF surfactants...: 3 J _ ... _________ |_
T_ALK total alkalinity !.______ ____ J
T_COL total coliform
T_P04 total phosphite ,;_____ _______ |
TC total carbon'
TCU true colour units ■ . . ......_____ |[
TDS total dissolved, solids___; 3f;.
TEMP temperature ... . ..... ........3  :
TIC _ total inorganic carbon
TKN total kjeldahl nitrogen
TOC total organic carbon
TON threshold odour number
TREAT a brief description of the type of ; 

treatment the effluent receives 
before being discharged

TS total solids . ; ;. •
TSS total/suspended solids
TURB turbidity { ;;■(j  • •
TWP township >■*1 i , /•'
TYPEJND either municipal or type of 

industry
V vanadium
VOLUME volume
VSS volatile suspended solids -  - -

WABASCA wabasca continuous municipal 
discharge data

WASTE_T waste type denoted as liquid (L), 
gaseous (0); or solid waste (S)

WHITCRT Wh i tecourt conti n uous 
municipal discharge data

ZN zinc
—
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