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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 Il - 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- Related Study Questions

pulp mill effluent dischargers in the Peace,

Athabasca and Slave River basins. This included a 2) What is the current state of water
compilation and synthesis of existing information quality in the Peace, Athabasca and
from government and industry sources on the nature Slave River basins, including the Peace-
of liquid effluents from these discharges (i.e., Athabasca Delta?

nutrients, pathogens, contaminants, etc.), and a

user's guide and electronic source file in dBASE IV 5) Are the substances added to the rivers
for this database. Where sufficient data exist, the by natural and man-made discharges
scope of the discussion incorporated the following: likely to cause deterioration of the water
(1) chemistry, microbiology and ecotoxicology; (2) quality?

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 BOD5exceeding 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.






REPORT SUMMARY

The objective of this report is to compile and synthesize existing information from
government and industry sources on the nature of liquid effluents from municipalities and
non-pulp mill industries in the Northern River Basins Study (NRBS) area. The study area
¥1clu_ttjes_ the Peace, Athabasca, and Slave river basins ‘in° Alberta and the Northwest
erritories.

There are two types of sanitary wastewater (sewage) discharges in the NRBS area:
intermittent discharges and contintious d|schar%es. Intermittent discharges result from waste
stabilization ponds %Iagoon-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 of 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 sluddge, ~oxidation ditches or rotating biological
contactors. The effluent may be disinfected prior to discharge. There were a total of 16
continuous dlscharPers in the'NRBS area. When pro er[l)y designed and operated, secondary
treatment effectively reduces the concentrations of 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 of five-day biochemical oxygen demand (BOD5 of 25 mg/L and,
sometimes, a maximum total suspended solids (TSS) concentration of 25 mg/L are generally
set for continuous dischargers according to the treatment method. A range of residual
chlorine (>0.5 mg/L and <35 mg/L) is required occasionally.

AEP has specific requirements such as the certification of the operators, the frequency and
t}(pe_ of eftluent sampling and the methods of chemical analysis. Effluent from agrated
stabilization basins is sampled weekly and analyzed for BOD5 and TSS. Effluent from
mechanical treatment prlants 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 hacteria.  In"the past, data were submitted to AEP monthly resulting in a
considerable volume of 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 of flowrate, and the Bops and TSS congcentrations in periodic and
continuous discharges in the NRBS are provided herein. Loading could be estimated for
twelve of the sixteen continuous dlscharﬁes over approximately three years.. The flowrate
information for the majority of lagoons which discharge once or'twice a Year IS not adequate
for research purposes. Grab samples of effluent collected when the effluent is released are
analyzed for Bops and TSS, but a substantial amount of data is mlssmgi. The relative impact
of municipal effluent was compared to the impact of industrial effluent. In general, loading
from the larger municipalities (e% Grande Prairie and Ft. McMurray) is”comparable t0
loading from'some industries (e.g. CTMP mills).

13-089-31-04/NRBS 1
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Three of 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.
Ch|Pewyan and three of the periodic dischargers %Ea%lesham Peace River airport and
Valleyview) routinely discharge sewage exceeding a BOD5 of 25 mg/L. Exceedances also
occur frequently at Jasper and Slave Lake.

The current purpose of 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 of samples
and the lack of formal quality control procedures for data entry. Little evidence of (%uallt
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 halfofthe sample
is picked up by AEP staff'and analyzed approximately ong to three times Per year, The
results are com?ared 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
0 De 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 of their effluent, primarily because
municipal discharges are considered small in comparison to the discharges of the major rivers
inthe NRBS area. Nevertheless, total loadings from all point sources In the river, including
municipal sewage treatment plants, are neededto 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-puIP mill industry in the NRBS
that is required to submit extensive monitoring data is Suncor Inc., which discharges about
35,000 nr/d of industrial effluent. The operdting 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 operatmgg8 licence stipulates quality control steps.
Statistical summaries of 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 of the 96-h
LCso test showed that the effluent has been consistently non-toxic to rainbow trout.

13-089-31-04/INRBS ik
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10  INTRODUCTION
11 OBJECTIVE AND SCOPE
111 Objective

According to the Terms of Reference of the contract awarded to SENTAR Consultants Ltd. by the
Northern River Basins Study (NRBS), the objective of this project is “to compile and synthesize existing
information from government and industry sources on the nature of 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: 11-1-2)

112 Scope

The information required to meet the objective was comﬁiled in a geo-referenced electronic database
(dBase 1V format) and supporting user guide submitted to the NRBS as a separate report. A hard copy of
this database is aﬁpe_nde_d &Fpenmx B? as required by the terms of reference (Appendix A:H-3-c). Data
on the nature oftne liquid effluents are also appended to this report (Appendices C, D and E).

This synthesis report describes the nature of liquid effluents from non-pulp mill and municipal sources and
the impacts, or potential impacts, of these effluents on the aquatic ecosystems of the northern rivers. The
synthesis report includes the following as described in the terms of reference (Appendix A:H-3-b):

1 “Information on the location of non-pulp mill industry and municipal effluent sources in the Study
Area relative to pulp mill effluent sources” (including maps at appropriate3scale!:

1 "a discussion of the chemistry, ecotoxicology and microbiology of discharges, including a
statistical summary ofthe parameters discussed”;

| "a discussion of the physical nature of liquid effluent discharges (i.e. timing, duration, quantities,
loading and concentration of discharges), including a statistical summary of the parameters
discussed";

I “a discussion of the impacts or potential impacts of non-pulp mill industry and municipal liquid
effluent discharges on the aquatic environment";

I “a discussion of the Quality Assurance/Quality Control measures imposed on data from various
sources™;

I "to the extent possible, a discussion of licencing requirements for non-pulp mill industrial and

municipal discharges and compliance with these requirements (regulations)™;

I “identification of 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.

13-089-31-04NRBS 1.1
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"an assessment of the relative importance of 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

1 Characterization of effluents from municipal and non-pulp mill sources is one project out of a total
ofthree. The three projects include: (i) characterization of municipal and non-pulp mill industrial
sources, (ii) contaminants in aquatic ecosystems, and (iii) ecotoxicity of 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 of a series of
documents. As such, it is not intended to cover all aspects of effluents discharged in the NRBS
area or their impacts on the aquatic ecosystems. An overall theme of the three reports is the
ecotoxicity of liquids released into the aquatic environment, but this theme is less apparent in the
present report because the toxicity of municipal effluents has received less emphasis historically
thili_r(lj oﬂesr Se)ffluent characteristics such as biochemical oxygen demand (BOD) and total suspended
solids .

1 An earlier report entitled Review of Literature on Characteristics of Effluentfrom Pulp and
Paper Mills in Northern River Basins o fAlberta, B.C. and Northwest Territories by McCubbin
and Folke (1992) is, in a sense, a parallel document to this one. The McCubbin report
cpr?rac%enzes pulp manufacturing processes, effluent treatment methods and the nature of the
effluent.

13-089-31-04/INRBS 1.2
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12 IE\B/IAJSI\Illl\I%IPAL AND INDUSTRIAL DEVELOPMENT IN THE NORTHERN RIVER

121 StudyArea

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

122 Overview

The Athabasca Basin is sparsely populated. The major city is Ft. McMurray épopu_lation = 34,7061& and
the larger towns near the mainstem of 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 édescnbed in Section 2.3).
Smaller municipalities are usually serviced by lagoon systems which may be discharged once or twice a
year, normallg_ 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 Egas_ development in the basin is extensive.
Coal mining occurs on the western side ofthe Athabasca River Basin. The largest industrial activity is the
surface mining and extraction oftar 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 of the Peace River is not markedly affected by point-source effluent discharges, due in

part to its Iar%e 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
rande 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
ear. The Pouce Coupe River (Shaw et al. 1990) receives treated municipal sewage from the Town of
awson 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.

population according to 1991 Census,
population according to 1991 Census.
IBID

134)89-31-04/NRBS 1.3
Effluent Characterization



70-1€ 680 €T






SECTION 2.0
SANITARY WASTEWATER TREATMENT



20 SANITARY WASTEWATER TREATMENT
2.1 INTRODUCTION

There are two types of sanitary wastewater (sewage) discharges in the NRBS area; = intermittent
discharges, and continuous discharges. Intermlttentd|schar?es 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 of hamlets, towns, villages, campsites, schools, residential areas, and
industries (sanitary wastes). Continuous discharges ustally result from mechanical treatment Pla_nts
utilizing aerated stabilization hasins, extended-aeration activated sludge, oxidation ditches or ro atmg
biological contactors. The effluent may be disinfected prior to discharge. There were a total of 1
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 of biochemical oxyﬁen demand (BOD% and, sometimes, total suspended solids (TSS)
and residual chlorine are generally set accordm% 0 the treatment method.  AEP has specific
requirements for waste stabilization ponds, aerated stabilization basins and mechanical wastewater
treatment systems.

22 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.
ThesSe processes, which may take place simultaneously, include sedimentation, digestion, oxidation,
syr&tr%%s&s, %\%{)Bynthesm, endogenous respiration, gas exchange, aeration, and evaporation (Metcalf
and Eddy .

There are several basic types of 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

Anagrobic_lagoons are so heavily loaded with organics that they do not have an aerobic (oxygen
containing) zone. Only partial stabilization of the Wastewater takes place. Anaerobic lagoons must
be followed by facultative lagoons, aerobic Ia%oons or gther treatment to complete stabilization of
the organic material and provide additional solids removal.

Anaerobic lagoons are typically used as the first step for treatment_ofstron% organic wastes, or to
reduce the organic loading andcleaning frequency ot subsequent units. The hydraulic retention time
recommended by AEP for these lagoons is in the range of four to eight days (AEP 1988).

13-089-31-04NRBS 2.1
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Facultative Lagoon

Facultative lagoons are medium depth lagoons with an aerobic zone overlying an anaerobic zone
gwnh some sludge deposits) and a zone hetween the two where facultative bacteria mainly function.
olids in the anaerobic zone underg_o fermentation and hydrolysis. The soluble organics and gases
rise and are oxidized in the aerobic zong, Facultativé lagoons are sometimes called oxidation
lagoons or aerobic-anaergbic lagoons. The>tl_ are used to treat sanitary wastewater, industrial
wastewater, or a combination ofboth. Facultative lagoons are often preceded by anaerobic Iaﬂoons.
The hydraulic retention time recommended by Alberta Environment for the facultative cell is a
minimtm of 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 of suspended solids. They are often used to provide additional
treatment of effluents from primary wastewater treatment plants, anaerobic lagoons, and other partial
treatment processes.

Storage Lagoon

Storage lagoons are Ilghtly loaded, aerobic or facultative lagoons that |mFrov_e the quahty of the
effluent from the preceding treatment units by additional oxidation and stabilization. Natural surface
diffusion from_the air provides the necessary oxygen. T |callg a minimum of 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 of dissolved oxygen are called agrated
stabilization basins (ASB). Although they use some mechanical equipment, they have significant
advantages over completehr_ mechanical plants in terms of capital, operating, and maintenance costs,
ease of operation, and reliability. Completely-mixed aerated lagoons keep all of the solids in
suspension and oxygen is provided by air diffusérs 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 of aerobic oxidation
under ice cover to reduce spring odour problems.

Completely-mixed aerated Ia%oons (commonly. referred to as completely-mixed aerated facultative
Iagoonsg_ usually have three cells. The first cell'is the completely-mixed agrobic lagoon; the second is
the partially-mixed facultative Ia%oon_; and the third is the storage lagoon. The completely mixed
portion usually has a hydraulic retention time of anrOX|mater two days and has enough aeration to
maintain all particles in susRenswn. The facultative cell usually has a hydraulic retention time of
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
polis _mg_ pond 1s aerobic or facultative without mechanical aeration, Additional oxidation and
%Eggulagg%r)l are provided in the polishing pond, with a hydraulic retention time of at least five days
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Partially-mixed aerated lagoons (commanly referred to as facultative aerated lagoons) are designed
to reduce the influent BOD loading while ‘maintaining the dissolved oxygen levels between 2 m%/L
and 3 mg/L. The solids are only partially suspended; the balance of the solids are allowed to settle
and undergo anaerobic decompasition. Facultative aerated lagoons typically consist of two aerated
cells. TheTirst ce]l has a hydraulic retention time of at least 30 days and the Second polishing cell has
a hydraulic retention time of 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 orgfamc
material in the feed and convert it to cell mass. The cells coagulate naturally to form relatively Targe
particles which are separated from the liquid fraction of 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 of active microorganisms within the activated
sludge in the aeration tank. Because the mass of solids in the activated sludge tank constantly
increases due to the returned solids, part of 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 of the activated sludge process with the main differences bem? 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 of BODY'in the wastewater feed (in kg/d) per
unit mass (in kg) of microorganisms present in the aeration tank (Metcalfand 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
Prlmary clarifiers and the relatively long detention time makes operator atténtion less critical. Part of
he sludge in the aeration tank undergoes auto-oxidation, so the guanmg of sludge which has to be
subsequently treated and disposed is relatively low (Metcalfand Eddy 1995).

2.2.4 Oxidation Ditch

The oxidation ditch is essentially an extended-aeration activated sludge process. It is used.in man%/
smaller towns in Europe, byt is not commonly used for sanitary wastewater treatment in Nort

America. It consists of a ring-shaped (or horse track shaped) channel of about 2.0 m deep. A
mechanical aeration rotor, consisting of a rotating metal brush or plates, is placed across the ditch.
The rotation of the metal brush (or plates) causes the wastewater to slowly flow in the direction of
the brush rotation and also provides the’aeration necessar?/ for the biological stabilization of the
wastewater. After approximately 24 h, wastewater flows from the ditch Into secondary clarifiers
which remove the activated sludg floe from the wastewater (Metcalf and Eddy 1995).
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2.2.5 Rotating Biological Contactor

The r_otat!nP biological contactor (RBC) 0|o_rocess, like the activated sludge process, depends on
aerobic biological ‘processes to convert dissolved and colloidal pollutants to a settleable form.
However, instead of the m|_crooqu1n|sms being suspended in the liquid, they are allowed to grow on
the surface of the solid medium. The medium consists of sheets of 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 of the wastewater and rotated slowly.. The biological growth on the
surface of the disks alternatively contacts the wastewater and theair, and dissolved and colloidal
matter are converted to biomass. Eventuallkl, the film of microorganisms becomes thick enough to
sIough 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
(Metcalfand Eddy 1995).

The RBC {)rocess is_reliable, and capable of producing a consistently %ood quality effluent under a
wide variety of conditions. Effluent quality is determined primarily by the type and number of units
selected during the desqn _staﬂ]e, 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 of the
activated sludge system,

2.2.6  Effluent Chlorination

Effluent disinfection is becoming increasingly common in Alberta. Although a number of
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 _I|kelr, |large tonne containers. _The chlorine, is
converted into a gas by evaporators and fed direct Iy,mto the wastewater.  Gaseous chlorine
undergoes hydrolysis when it contacts the wastewater. [t is readily converted into hypochlorous acid
which’is the” main disinfectant (Snoeyink and Jenkins 1980). Disinfection usually ‘takes place in a
contact chamber with apprommatelY 0 minutes to 30 minutes contact time. The addition of chlorine
usutallg/ %ccurs 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'
specn‘|cal1ly, requirements for minimum and maximum chlorine residuals in the treated effluen (AEF’
1988). The minimum concentration is necessary to achieve a level (unspecified) of disinfection,
wht|lebthde 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
of 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 of the periodic d|sch_arﬁe53. The information was collected from annual reports and

operatln? licences, Periodic discharges come from waste stabilization ponds (lagoons) described

rewousgm Section 2.2.1, More lagoons discharge once a year than twice a year (58 versus 29).

f the 58 lagoons that discharge once a year, more (150) discharge in the fall. The season of

discharge is not known for some of the d|schar?es in Tables L and 2. The mean annual discharges (in

g@) %%\é?greleg 2c)alculated from the data available, but the estimates should be used with caution (see
jon 3.2).

for which locations are available.
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TABLE L

Periodic Sanitary Wastewater Discharges with Effluent Data in the NRBS Area

No.  River Basin
| Athabasca
2 Athabasca
3 Athabasca
4 Athabasca
5 Athabasca
6 Athabasca
I Athapasca
8 Athabasca
9 Atpapasca
10 Athapasca
1 Athabasca
2 Athapasca
13 Athabasca
14 Athabasca
55 Athabasca
16 Athabasca
17 Athapasca
18 Atnaaasca
18 Athabasca
2 Athab
pl | esser Slave

22 | esser Slave
2 | esser Slave
24 Lesser Slave
25 | esser Slave

20 Peace
20 Peace
28 Peace
29 Peace
Rl Peace
3l Peace
32 Peace
3 Peace
A Peace
35 Peace
36 Peace
37 Peace
38 Peace
39 Peace
40 Peace
41 Peace
42 Peace
43 Peace
44 Peace

13-089-31-04/NRBS
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Discharge Source

Blue Ridge
Boyle

Colinton
Entvv|stle
Evanshur,

Ft. Assiniboine
Ft McKa

Gre 0|re Lake Provincial Park
Ma eer{hocrpfe)0
o

Pi
Pine Shadow Estates MHP
Robb

Sangudo
Swan Hills
Wan ering River

ock
md Mobile Home Park
WI 00d
Enilda
Faust
Grouard
ngh Pra|r|e

At|kame School
Bear Cariyon

Beaverlodge

Berwyn

Bezanson

Bishop Routhier School

Blues

Cleardale

Deacwood School00

Debolt

Dixonville

Donnelly

Eaglesham N
Evergreen Park (Grande Prairie)
Fairview

Falher

Footner Lake Forestry Site

Ft. Vermillion

Fox Creek
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Discharge
enoug

Sprir q{FaII

Xl
Sprln JFall
S 8/ i

C/)
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SBnnglFaII

Syl
it
Sprin

Spring/Fall
Spr n Fall
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C/)Cf)

Spring/Fall

Fall
Fall
S Fal}F I
ring/Fal
Sp Fzﬂ}F [
ring/Fal
g
Fall

Spring/Fall
SBrlnglFaII

Mean Annual
D|scharge

9, 00
80,000
18,000

13000

9,100

17,000
490,000
170,000

14,000

410,000

Comments**’
C
n

C
C

"evaporation pond - no discharge
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TABLE 1: (Concluded)
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Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace
Peace

flowrate cat
conver3|on

apparent

Gift Lake

Girouxville

Grande Cache Forest Industries
Grande Prairie Aero
Grandview Hutterite Colony
Grimshaw

Cuy
High Level
Hines Creek

s
Tw}/?w] Cote
La Glace
Loon Lake School
McLennan
Nose Creek SchoolQ0
Peace River Alrport
Peerless Lake School
Sueen Elizabeth Provincial Park(0
|dge alley

Rycroft
Sexsmlth
Shell - Peace River Complex
Spirit R|ver

St

Triple L Mob|le Home Park

Trout Lake School
aller)]/wew

Wembley

Whitelaw

Woking

Worsley

Young's Point Provincial Park

flow data were not availahle
flowrate data were |ncon3|stent? ﬂues‘uon%ble
fawere resentm allo

5, andt
erial

2.7

Fall
Sprlng Fall
Erlng
all
Fall
Fall
Fall
Spring/Fall
Spring/Fall
Sprlnq/FaII
Fall

S 'FalllF |
ring/Fa
"R

Sprin%/FaII

Spring/Fall
Sprin
Spnngﬁ all

Spnnq/lFaII

Spring/Fall

g
FaII
Fall

Fall
Spnnq/lFaII

10,000

190,000
590,000
180,000

11,000
5000
200,000

1,700
50
1,600

164,000

310,000

9,000

e flowrate shown in Table 1 was obtained throy
gt s (assumed) o cbic metres per dlscharge In many cases, |

whether the reported flowrate was'U.S. or Imperial gallons,

b Since the Information was insufficient to locate the discharges, they ar not shown on Figure 2.
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TABL

No.
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River Basin
Athabasca
thabasca
Peace
Peace
Peace
Athabasca
Athapasca
Athahasca
Peace
Athahasca
Beace
eace
Atha%asca
Peace
Peace
Peace
Athabasca
Peace
Athahasca
Peace
Peace

Peace
Athahasca

Discharge Source
Niton Junctlon

ocheste
Woo_dland Creek Band No. 474
Watino
Tanoent

Smi _
Rochfort Bridge
Plamondon

Beorla

Paddle Prairie Metis
Northstar

Neerlandla

Nampa
Moonshlne Lﬁk Provincial Park
oG

Mead lew Schoo
ManaReme

Mano
L|ttIe Smo
Little Buffalo
La Cre tp
Home O|I Leismer Gas Plant
rouar
Flathus
Fawoett .. .
East Prairie Metis STLMT
thia
Clairmont
Cherhill
Caslan School
[son Pe&asus Provincial Park
%nmo e Lake School Division 61
Redearth Creek

Wagn
Th%gnder Lake Recreatlon Subdivision
égg]r ea_r;{(—lag ts Community

Redearth Creek - AB Forest Services
Grovedale

Dr. Marg Jackson (Keg R) School
Brownvale

Greencourt

2.8

E2
Periodic Sanitary Wastewater Discharges without Effluent Data in the NRBS Area

Discharge Period
all

Fall

Fall

Fall

Fall
Fall
Fall
Fall

Fall

Fall

Fall



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-agration activated sludge
lants, one rotatm? blolﬁ)%lcal contactor plant, and three waste stabilization lagoon systems
Esummarlze_d in Table 3). The locations of these facilities are shown in Fiqure 3. There were a total
of 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.

TABLE3: . .
Continuous Sanitary Wastewater Discharges in the NRBS Area
No.  River Discharge Source Treatment Type Flowrate  Comments(d
Basin (m3d)
1 Athabasca  Barrhead Aerated Stabilization Basin n
2 Athabasca  Edson Aerated Stabilization Basin 3,900 m, ¢
3 Athabasca  Ft. Chipewyan Facultative Lagoons
4 Athabasca  Ft. McMurray Aerated Stabilization Basin 13,000
5 Athabasca  Jasper Aerated Stabilization Basin 3,900
6 Athabasca  LacLaBiche Aerated Stabilization Basin 1,400 q
7 Athabasca  Slave Lake Aerated Stabilization Basin 2,700 m
8 Athabasca  Town of Athabasca Aerated Stabilization Basin 950
9 Athabasca  Wabasca Aerated Stabilization Basin, n
Disinfection
10 Athabasca  Whitecourt Extended-Aeration Activated Sludge 3,400
il Peace Grande Cache Extended-Aeration Activated Sludge 2,000
12 Peace Grande Prairie® Rotating Biological Contactor 11,000
13 Peace Manning Aerated Stabilization Basin 490 m, ¢
14 Peace Peace River Oxidation Ditch, Disinfection 290
Correctional Centre
15 Peace Town of Peace River ~ Anaerobic Lagoons n
16 Slave Ft. Smith Facultative Lagoons 570
a N = flowdatawerenotavailahle _
q = flowrate datawere Inconsistent or questionable
C =

flowrate data were present but obtained throurgh a conversion from Imperial Igallons, gassumed) tomdd. In
many cases, It was not apparent whether the reported flowrate was in U.S. o Imperi Igallons. Eall#Pme_nt

mack in the U.S. may read in US. gallons and it is not known If flowrates have been converted to Tmperial

allons.
m = ?mssmg flowrate data - ,
t(\SNrgweeeFk’game sewage treatment plant effluent is discharged for two weeks followed by no discharge for the next
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Communities that d|schar(f1e sanitary wastewater to the Athabasca River Basin include Barrhead,
Edson, Ft. Chipewyan, FT. McMurray, Jasper, Lac La Biche, Slave Lake, Town of Athabasca,
Wabasca, and Whitecourt. The names of the receiving streams are available in Appendix B. The
largest volume of treated sewage entering the Athabasca River is discharged by Ft. McMurray. The
total daily flow from all continlious dischargers is not known since the flowrate data from Barrhead,
Ft. Chipéwyan and Wabasca are unavailable. Flow data for Lac La Biche was usually provided as
cubic metrés per day; however, the volume appears to be the wrong order of marqnltu e. Itis likely
that the volume is actually gallons per day; occasionally, it is reﬁorted 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 of Peace River. The
Grande Prairie sewage treatment plant effluent is discharged for two weeks followed by no d|schar(fe
for the next two weeks. Similar to above, the total daily flow from all dischargers is not completely
known since the Town of Peace River only reports apPrommate annual flowrafe data. The Town of
Peace River reported an estimated annual volume of 213 m3d flowrate. This flowrate does not
a%ea_r to be consistent with the size of the town since the Town of Peace River had a population of
6717 inthe 1991 Census giving an estimated flowrate of 2350 m3d based on 350 L per person per
day unit contribution (Metcalfand 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 cIose_Prommlty 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 of municipal and industrial discharges increases the
potential for cumulative impacts.

24 REGULATORY REQUIREMENTS

The discharge of 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 Albérta are
hased on a combination of technology-hased limits and water quality-based limits. Technology-based
limits for BODs and, in some cases BOD5 plus TSS, tend to (t;overn in the NRBS area.  They are
based on providing a secondary level of treatment. In the future, all Iar%er municipalities (design
wastewater flows greater than 20,000 mJdd) 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 of the permits issued to r_nunl(:lpal dischargers in the NRBS area
have monitoring requiréments, or limits, for nutrients _(mcludln% ammoma} or heavf)( 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 of the municipalities by Alberta Environment,
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24,1 Waste Stabilization Lagoons

AEP has specific _rec‘uirements pertaining to effluent quality and operation of the waste stabilization
lagoons.  The guideline for all'waste stabilization lagoons is a BODs of less than 25 mg/L (AEP
1988), but AEP emphasizes proper lagoon de3|g[r)1, such as the physical configuration of the lagoon.
A properly designed lagoon can achieve a BODs of 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 of these facilities must be supervised by a person who holds a Level |
Wastewater Treatment Plant Operator’s Certificate. This level is the first of four levels and only
requires a minimal amount of on-the-job trammg. The operators are usually made aware of the
health risks involved, the sampling procedures, and the analyses required.

AEP will also require BODs and TSS analysis to be completed on a sample of the treated wastewater
upon discharge. A single grab samPIe is collected by the operator, either before discharge or durm%
discharge and sent to a laboratory for analysis. Information su]pphed by AEP indicates that severa
dischargers perform a considerably greater number of 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 of treatment, or the impact of certain
parameters (e.g. phosphorus) on the receiving water. ~Analysis of the samples must be done
accordm% to the latest version of Standard Methods for the Examination of Water and Waste Water
(APHA 1989). Results reported to AEP include BOD:, TSS, and total volume discharged.

2.4.2  Aerated Stabilization Basins

Aerated stabilization basins have a discharge limit for BOD: of 25 mg/L based on a monthly average
(AEP 1988). The licence for the Hamlet of Wabasca also includes a disinfection requirément. A
fotal chlorine residual of not less than 0.5 m?/L and not more than 3.5 mg/L after 20 minutes contact
IS required. In order to determine the effect of the chlorination at Wabasca, bacter_|olo?|cal samples
ofthe effluent must be collected during Penods of low total chlorine residual according to the I;_germn.
However, no data regarding the bacterial quality of 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 |
Wastewater Treatment Plant Qperator’s Certificate, "\Weekly analysis of the influent and effluent
sam?les from the aerated stabilization Ia%oon are sufficient for reporting purﬁaoses. Influent samples
must be 24 h composite samples collected either on regular timed intervals, or continuously but
proportioned by flow. Grab samples of effluent suffice for laboratory testing purposes. The Hamlet
0f Wabasca must also provide total chlorine residual results at least five days per week and results
for the bacterlolo%lcal quality of the effluent twice ﬂer month. Laboratory testing of the samples
must conform to the latest version of Standard Methods for the Examination of 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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24.3 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 of 25 mg/L is required for both BOD: and TSS based on
monthly averages (AEP 1988). The oxidation difch wastewater treatment plant system has further
requirements of a total chlorine residual of 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 of chlorination, bacteriological samples must be
collected from the effluent during periods of low total chlorine residual. The operating licence for
the oxidation ditch specifies the standard BOD: test, whereas operating_ licences for the extended
aeration plants and the rotating biological contactor plant specify nitrogen-inhibited BOD: tests.

The day-to-day operation ofthe oxidation ditch and extended agration plants must be supervised by a
B_erson_ who holds a Level 11 Wastewater Treatment Plant Operator’s Certificate. The rotating

iological contactor plant reqluwes that the day-to-day operation of this facility must be supervised by
a person who holds a Level 111 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 t0 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 latést version of
Standard Methods for the Examination of Water and Waste Water (APHA 1989). Daily flowrate
information is required for mechanical wastewater treatment plants.
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30  QUANTITY AND QUALITY OF SEWAGE TREATMENT PLANT DATA
31  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 stud¥ and research. The current purpose of the data collection and
reporting is to ensure that the wastewater treatment faC|I|t¥ IS operating correctly and meeting, its
discharge limits. The data are not intended for research and the existing quality control reflects this.

32 QUALITY ASSURANCE AND QUALITY CONTROL PROGRAMS
32.1 General Sewage Treatment Plant Requirements

AEP requires certain minimum standards in the day-to-day operation of the sewage treatment

facilities. Operators of waste stabilization lagoons and aerated stabilization basins are both required

to have a minimum of Level | certification. ~Operators of oxidation ditches and extended aeration
Iantls I[lnlust rtl_a]\c\_/e It__evel |1 certification and the operator of the rotating biological contactor must have
evel HI certification.

With respect to quality assurance and quality control, the Level | 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' of the Level I
ualification” Examination administered by AEP. Level 11 operators have two years operator
experience as a Level I, plus completion” of the Level Il Qualification Examination. Level 111
operators have appro>_<|matel¥] one year of collective plant ‘supervisor experience as a Level II
operator, plus completion of the Level 11 \%uallflcatlon Examination. The Northern Alberta Institute
of Technology offers a two %{ear Water/Wastewater Operator’s Course. _Upon completion of the
course, the operators automatically progress to Level Il operator status. The focus ot the course is
on the operation of these systems rather than laboratory analysis. Laboratory analyses with emphasis
on common water and wastewater analyses is part of'the cUrriculum; howéver, quality control and
uality assurance are not h|9hl|ghted. he laboratory course onl?; provides the operdtors with the
skills "necessary to complete some of the basic analysis for the operation of the facility and
subsequent reporting to AEP.

There is no explicit AEP. requirement for any level of quality assurance or qualitY control. They will
perlodjctall){ lr)eq_uest duplicate samples sent t a second independent laboratory but this is not done on
a consistent basis.

3.2.2 Sample Collection Requirements

Effluent samples are collected as Fgrab samples by the operators who run the wastewater treatment
facility, Alberta Environmental Protection does not require duplicate samples, or blank samPIes
when'the effluent is collected. As indicated above, AEP will periodically require that a facility coll

a duplicate sample and have it analyzed at an independent IaboratorY. It was unusual to find
evidence (1.e. analytical results) of quality assurance such as replicates, blanks or spikes in the results
made available by AEP.

ect
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3.2.3 Sample Preservation and Transportation Requirements

The samples_ periodically come in containers that are supplied by the treatment P_Iants and are
%uesuonable in terms of prior uses, cross contamination and cleanliness. Most of 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:, pH, and temperature cannot be
Preserved since this interferes with the analysis. CoolmP ofthe sample minimizes the deterioration of
he BOD:s samples. Samples collected for in-house analysis would not usually be preserved.

For re_gulatorz/ purposes, the BOD: analysis should be conducted within six hours of sample
collection, but never on samples over 24 hours old (APHA 1989). In remote areas of northern
Alberta, it is unlikely that samples can be delivered within six hours. One of the laboratories
indicated that it freq_uentlﬁ receives BODs samples in _aPprommateIK 24 hours of 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 of
the sample condition before analysis.

324 Analytical Laboratories

All per;od|c_d|schar|ge_rs appear to send collected samples to external laboratories for chemical and
microbiological analysis. Laboratories most frequently listed in the mformatlon_suEphed by Alberta
Environmental Protection (AEP) were AGAT Laborafories and Western Industrial Laboratories Ltd.
Other laboratory results came from Chemex Labs Alberta Inc., Northwest Labs, Chemical and
Geological Lahoratories, Inc. and the Alberta Environment Provincial Laboratory.

Some_continuous dischargers have in-house laboratories while others use external laboratories.
Manning, Ft. ChlpewYan and the Town of Peace River all send their samples to external laboratories
for analysw on a regular basis. Athabasca, Barrhead, and Ft. McMurray have monthly reports, but it
IS not clear whether the analyses were done b{ external laboratories or by their own staff. Jasper,
Slave Lake, Grande Prairie, Edson, Wabasca, Lac La Biche, Grande Caclie, 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 of wastewater have quality control and quality assurance programs. Once received, the
samples are stored and analyzed according to, the latest version of Standard Methods for_the
Examination of Water and Wastewater. Analysis is t%/pmally done in large sample batches. AGAT
Laboratories conducts one replicate from “each Dbatch “(chosen at “random) to demonstrate
repeatability.  They also_ spike  one of the samples from each batch (chosen at random) and
genod_lcall check anal¥5|s with standard solutions. AGAT Laboratories is accredited with the

anadian Association ot Environmental Analytical Laboratories (Standards Council of Canada), the
American Industrial Hygr|ene Association, thé Alberta Water Analysts Committee (AWAC), as well
as other associations. " To be accredited, the laboratory takes pait in inter-laboratory testmq with
each of the organizations. In addition, the Canadian Association of Environmental Analytical
Laboratories requires a laboratory audit. Western Industrial, Laboratories Ltd. does the analyses for
the majority o_fdmcharFer_s who send samples to a commercial laboratory. This laboratory conducts
Wnodm duplicate ana ESIS on sample batches and periodic standard solution analysis for checks.

estern Industrial Laboratories Ltd. uses prepared standards from Envirgnmental Resources
Association to test the accuracy of their analyses. In addition, Western Industrial Laboratories Ltd.
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is a member of 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 of smaller
utility-operated laboratories are not usually. trained, to” conduct extensive testing of wastewater
[}arameters. The laboratories are usually equipped with the basic equipment for temiz)_erature, BOD,

SS, and possibly several other common analyses. Sampling recwmng more complicated anah(ses
such as total phosphorus, total and fecal colifdrms, phenol, total Kjeldahl nitrogen, etc. are sent to
independent lahoratories 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
%enerally Irst-hand (often copies of hand-written observations), it is unlgkegl that quality assurance
data (e.g. duplicates) were recorded and then deleted (as might occur in database printouts). As
indicated above, the requlatory emphasis is to operate the Tacilities efficiently and to meet the
regulatory discharge limits. Data collected by the operators need only be adequate for these
PUTposes.

3.2.5 Inter-Lahoratory Quality Assurance

The analytical laboratories in Alberta have formed the Alberta Water Analysts Committee (AWAC).
There are about. th|rtY-f|ve members and the majority participate in a round-robin quality assurance
program. The inter-laboratory testing is done once per gear and inclydes analyses for nutrients,
major ions, trace metals and demand parameters (BOD, COD, etc.). The “results gio to an
independent auditor and a statistician_ evaluates the data and prepares a report. Problems and
questions are addressed by a subcommittee of AWAC, the Validation subcommittee. Certificates of
Validation are provided to’ successful laboratories.

The Canadian Association of Environmental Analytical Laboratories, part of the Standards Council
of Canada, includes _or?an_lc, inorganic and toxicological (Daphnia magna and rainbow trout)
ana!}/ses 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
}e%tmgt, microtox users, etc.). The emphasis on quality control and quality assurance varies between
aboratories.

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 samf)lln?. Composite
samples collected by municipalities with continuous discharges are split and half of the sample is
picked up bg Alberta Environment staff and analyzed. AIthouPh the number of samples is small,
generally 1-3 per year (Grande Prairie effluent has been sampled more often), the results of 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 (irab samples of the final effluents of the largest
sewage treatment plants, Iarge industries, as well as instream samples, along the length ofthe
Athabasca River from the headwaters to the mouth. AIthouqh the resulting database contains only a
few results for sewage treatment plant effluents, the samples are analyzed for a wider variety of
constituents than reﬁ)orted by the sewage treatment plants. These surveys do not provide quality
assurance in a formal sense. ‘They could be used to screen for constituents of the effluent that are not
routinely monitored, thereby providing some assurance that these constituents are not present in
harmful concentrations (at I€ast at the time of sampling).

33 QUANTITY AND QUALITY OF DATA AVAILABLE
3.3.1  Continuous Municipal Dischargers

Single grab samPIes of effluent are collected weekly for aerated stabilization basins. The effluent
from mechanical treatment plants (oxidation ditches, activated sludge and rotatm% bloIoPmaI
contactors) must be sampled daily by 24-h composite samples and the samples must De ana }{ze_d
daily for BOD5and TSS.. A daily’chloring residual test and a twice-monthly bacteriological analysis
\év_ashrequlredlfotr the oxidation ditch. Daily flowrate information is required at all Continuously
ischarging plants.

In_entering_the considerable volume of hardcopy data from the continuous municipal _dischargers,
1ESI|E|NTAR Consultants Ltd. applied certain conventions and made some assumptions. These are as
ollows:

1. Monthly averages of flow rate, BOD, TSS, dissolved oxygen, temperature, pH, etc., were
entered’'when daily data were available.

2. Averages of 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 of each month was entered in the "date" field as the date of 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 of effluent data that is available is summarized in Table 4. The number of parameters
Qggsé%ed (|:s very small for all but a few dischargers. The content of the database is provided in
ix C.

Ofthe 16 licensed facilities discharging continuously, the data from four cannot be used for loadin
estimates because of questionable or missing flow information. These include Barrhead, Ft
Chipewyan, Wabasca and the Town of 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, _p_art|cularl¥] 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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gheb(%lfatla may be sufficient for this purpose, although the lack of accurate discharge data makes this
oubtful.

The reporting requirements were changed about six months ago. Daily monitorintq 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
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TABLE 4: (Concluded)

e
'fjott%"%eddam
H i rate- hﬂtro en
3

rite-Nitrogen
Hl nzi\te
no
Calcium
agnesium
um
tassium

o
%

e
i

a £
enum

ana um
eacnve Silica
loxide
An Grease

our umber
g1D|ssolved

[

olids
rganic

Pnorganic
n

tS .
atlﬁﬁrron Ratio
otal Coliform
ecal Colrform

13-089-31-04/NRBS
Effluent Characterization

Mill

rams per tre
Mill B

Igrams per litre

35

grams rltre
Igrams

igrams per |i
[0rams per
[Qrams per It
[Qrams per (It
[drams per
[Qrams per ([t

2

ZMKZ@

=

=

723
BLRPPDDDDDDD

i
illigrams per litre

Mgt e
Milligrams per litre

|||| rams |tre
il rams I litre
Imé&nsion

i gt

Peace River

Peace RIver
orrectional
nstitugion
eace RIver
eace RIver

eace RIver
eace RIVer
eace RIver
eace RIver
eace RIver
eace RIver
eace RIVer
eace RIVer
eace RIVer
eace RIver
eace RIVer
eace RIver
eace RIVer
eace RIver
eace RIVer
eace RIVer
eace RIVer
eace RIVer
eace RIVer
eace RIVer
eace RIVer
Peace River

Beaoe River
eace River

Peace River

Beaoe ver
eace River

Peace River
eace Eiver

€ace pIver

eace RV
7 gemnh”
{. Smit

3.7



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 (ApPe_nd|x 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 of data expected for each discharger. The majority of chemical analyses done for the
periodic d|schar(t;ers were BODs and TSS. There are 124 listed in Tables 1 and 2, but onlﬁ 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 d|schar%es IS not adequate for research or study
prurposes. The majority of locations did not measure the flowrate. Of the 77 locations shown in

able 1, annual flowrate is only shown for 39 (presented later in Table 7). The flowrate data
(Appendix Table D.I) 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 lagoonestimates.  Others reported a flowrate based upon the design criteria of the lagoon (i.e.
number-of people multiplied by a unit flowrate factor). The flowrate, or volume, is “quantified” in a
variety of units. These range from the expected cubic metres, gallons and megalitres to the length of
time the lagoon was pumped at an undisclosed rate, or the amount of drawdown_in the lagoon.
These latter two, while not strictly 'volume', are all that was available in the original information and
are, therefore, preserved SAppen ix Table D.I). "In general, the flowrate data should not be used to
estimate loadings (e.g. kg/d of BOD).

Nutrient data égenerally ammonia, nitrite-nitrate, organic nitrogen and total phosphorus) are available
for nine periodic dischargers. Four of these, Berwyn, Mayerthorpe, Sexsmith and Wembley, monitor
nutrients reqularly. 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 of parameters.

Some discharges are not shown because their locations are not recorded in the files.
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40  CHARACTERISTICS OF SANITARY WASTEWATER DISCHARGES
41  GENERAL CHEMICAL CHARACTERISTICS

The tEypmaI constituents found in sanitary wastewater (Table 5) have been summarized by Metcalf
and Eddy 0(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 of
ammonia and nutrients generally. . Metals and other toxic compounds may be presént if a municipality
has an industrial sector prodicing these types of wastes. TheK aré a concern to wastewater
treatment operators since all the treatment ﬁrocesses 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 Concentration

N

o Sis%%i%% tota g o g i

Sus ri@fq%ﬁetotal
etable St (L :

|ocﬁ%?|caﬁé)&% nnﬁgmand (5-d 20°C) 1
gﬁ?mec?f%ﬁ gg]’%)emand 1 i é

rée Ammonia
JUES

[Lrales
Phothorus (total as P)
roanic.

| O%OQr IC
I0leS
A|ki$ihl as?aCO ¢ %
Grease Y ) %
a From Metcalfand Eady 1985 _
b, Al values except settléable 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 of BOD5and TSS in the raw
sewage, but nutrients (as total N and totdl P) are not reduced as much. Aerobic processes generally
resulfin a decrease in ammonia.
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TABLE 6: Typical Eflluent Quality of Sewage Treatment Processes)

Process OP TS oteﬂ_ otalN  Total %ﬁoims
mg/L (mg/L) mg mg/L) per 100 m
Primary (including anaerobic lagoons) 75 to 150 50 to 110 S5to7 25 t0 45 >2 x 106
Secondary
- Biological (Mechanical) 10 to 25 10to 25 3.5106.5 1510 35 2x104 to 2x105
- Aerated Lagoons 15 to 30 20 to 35 dto7 20 to 40 2x103 to 2x105
- Aerobic Lagoons
- Spring 251070 20 to 60 3510 7.0 20 to 35 <2x103 to 2x105
-Late Fall 10 to 30 10 to 40 2105 51020 2x10: to 2x104

a  From\WQB 1939

The biochemical o_nge_n demand measured over five days (BODs) is a general measure of the oxygen

requirement to biologically stabilize organic matter in the wastewater, It is commonly used” to

determine the resulting oxXygen demand of the effluent and the potential oxygen depletion in the

trﬁcmmng vtvaterbod|es. Thrée municipalities also measured the chemical oxygen demand (COD) of
e effluent.

The TSS is a measure of the total suspended solids in the final effluent from the wastewater
treatment plants. The TSS determination is used to evaluate the stren(t;th of domestic and industrial
wastewater and to determine the efficiency of 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 ﬁlant_s, the TSS is comprised _male_of
organic material, I__a%oons, aerated stabilization basins, and holding ponds often have relatively qh
TSS Dbecause of h|(? a_lgal growth in the storage ponds. The TSS is often |I%ht compared to
inorganic suspended solids and has a specific gravity that is onl shghtl¥ greater than water. Four
municipalities also reported the volatile suspended “solids (VSS%, a better estimate of the organic
component of the suspended solids.

Since secondary treatment effectively reduces instream impacts due to oxygen demand, settleable
solids, and ammoma-nltro%_en, effluent monitoring and discharge, limits have heen directed towards
ensuring, the proper operation of the treatment facilities. The majority of chemical analyses done by,
or provided by, the periodic and continuous dischargers were BOD, and TSS. ° Continyous
dischargers also often reported pH, temperature and dissolved oxygen (Appendix Tables Cl.I to
C1.16).” The results are summarized in the following sections.

4.1.1 Periodic Discharges

The general chemical characteristics of the periodic discharges are included in Table 7. Althou%h
m?grymgtfi 0trqe locations had missing information, all but nine locations had some TSS and BOD:
in .

Note that the flowrate data reported in the information provided by AEP for the periodic dischargers
are not completely reliahle because of the missing and estimated flowrates. Therefore, the mass
loadings for BOD] and TSS were not calculated, as it is not possible to obtain an accurate and
comprehensive estimate of loading from these sources.
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4.1.2 Continuous Discharges

Table + is a statistical summary of the gtc)aneral characteristics of effluent from continuous dischargers
(Appendix Tables C2.1 to C2.16%. Table 9 contains the BODs and TSS mean concentrations from
the continugus dischargers and the mean mass loadings from .. of the 16 continuous discharges.
These were based on a mean flow multiplied by a meanconcentration for the three years of data.

The mean BODs and TSS mass loadings for the individual facilities on the Athabasca River Basin
range from 14 ko/d to 270 kg/d for BODs and 9.5 kg/d to 160 kE/d for TSS. This does not include
the municipalities with unknown discharge flowrates (Barrhead, Ft. Chipewyan, and Wabasca). The
mean BOD: and TSS mass loading for the locations on the Peace River Basin range from 1.7 kg/d to
92 kg/d for BODs and 2.1 kg/dto 55 kg/d for TSS. The Town of Peace River, which has an
unknown discharge volume, is not included. The mean BODs and TSS mass loadings 54 ko/d and
25 kg/d, respectwelﬁfrom Ft. Smith, the only continuous discharge to the Slave River fall within the
ranges reported for the other two rivers,
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Statistical Summary of Flowrate, BOD5and TSS for Periodic Discharges in the NRBS Area'

TABLE 7
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TABLE 8: Stati

stical Summary of the General Characteristics of the Effluent from

Continuous Discharges

Flow
(m3d)

Athabasca

(Jan 1990 - Mar 1993)

Mean 950

Standard Error 9.6

Median 950

Standard Deviation 60

Minimum 810

Maximum 1100

Count 39

Barrhead

(Jan 1990 - Mar 1993)

Mean

Standard Error

Median

Standard Deviation

Minimum

Maximum

Count

Edson()

(Jan 1990 - Mar 1993)

Mean 4,000

Standard Error 310

Median 3,400

Standard Deviation 1,800

Minimum 1,600

Maximum 8,700

Count 34

Ft Chipewyan

(Jan 1990 - Nov 1992)

Mean

Standard Error

Median

Standard Deviation

Minimum

Maximum

Count

Ft McMurray(K

(Jan 1990 - Mar 1993)

Mean 13,000

Standard Error 860

Median 14,000

Standard Deviation 3,700

Minimum 0

Maximum 17,000

Count 18
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Qegll)

14.64
1.66

12

10.40
3

41

39

18.35
1.48
17.00
9.00
5.00
42.00
37

13.27

12.00
6.55
2.30

33.50

39

38.40
12,01
34.00
26.86

8.00
67.00

20.38

20.00

4.95
11.00
29.00
39

CcoD

61.77
2.70
65.00
14.79
0.00
92.00
30

4.6

TSS

(mglL)

10.17
113

7.03

40
39

26.00
3.27
18.00
19.91
6.00
85.00
37

15.24
1.92
9.00

11.98
2.40

50.20

39

46.20
10.27
48.00
22.97
25.00
82.00

12.13
0.60
12.00
3.76

21.00
39

28.20
10.86
21.00
24.28

9.00
68.00

PH

O oo U1 O 1 O —
— oo B~ wWwo o
=

8.17

0.10

8.10

0.47

7.50

9.20
22

8.03
0.07
7.90
0.44
7.00
8.90

8.07

0.02

8.10

0.15

7.70

8.30
39

(°C)

8.27

1.22

5.00

7.41

1.00
21.00
37

9.54

2.24

6.00
14.00

0.20
81.20
39

8.26
1.29
7.00
8.07

22.00

Temperature  Dissolved

Oxygen
(mglL)
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Ft Smith®

(Jan 1990-Jan 1993)
Mean

Standard Error
Median

Standard Deviation
Minimum

Maximum

Count

Grande Cache

(Jan 1990 -Mar 1993)
Mean

Standard Error
Median

Rﬁndard Deviation
NIMUMm

Maximum

Count

Grande Prairie

(Jan 1990 - Mar 1993)
Mean

Standard Error
Median

Standard Deviation
Minimum

Maximum

Count

Jasper

(Jan 1990 - Mar 1993)
Mean

Standard Error

Median

Standard Deviation
Minimum

Maximum

Count

Lac La Biche®

(Jan 1990 - Mar 1993)
Mean

Standard Error

Median

Standard Deviation
Minimum

Maximum

Count

Manning®

(Jan 1990 - Mar 1993)
Mean

Standard Error
Median

Standard Deviation
Minimum

Maximum

Count
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TABLE 8: (Concluded)

Peace River
(Jul 1992 - Sep 1992)
Mean 120.66 142.93
Standard Error 13.09 32.86
Median 116 137
Standard Deviation 34.63 86.93
Minimum 74.2 9.5
Maximum 170 255
Count 7 7
Peace River
Correctional Centre
(Jan 1990 - Mar 1993)
Mean 290 6.00 32.46 731
Standard Error 21 0.47 3.01 0.60
Median 320 5.50 28.90 6.40
Standard Deviation 130 2.93 14.14 3.77
Minimum 24 2.00 16.80 2.20
Maximum 510 15.00 68.00 19.20
Count 37 39 22 39
Slave Lake
(Jan 1990 - Mar 1993)
Mean 2,700 15.73 22.10
Standard Error 38 1.47 3.21
Median 2,700 12.90 17.80
Standard Deviation 190 8.80 19.29
Minimum 2,300 5.70 410
Maximum 3,100 38.00 96.60
Count 25 36 36
Wabasca
(Jan 1990 - Mar 1993)
Mean 6.04 15.96
Standard Error 051 3.04
Median 5.10 12.25
Standard Deviation 3.60 21.46
Minimum 2.40 0.01
Maximum 20.90 119.40
Count 49 50
Whitecourt
(Jan 1990 - Mar 1993)
Mean 3,400 9.79 6.37
Standard Error 37 1.01 0.38
Median 3,400 7.20 6.00
Standard Deviation 230 6.33 2.40
Minimum 3,000 2.60 3.40
Maximum 4.000 21.60 16 10
Count 39 39
% \/olumes were r? rted in a\llons Conver e5|on to m3 assumes that
dtsweq Be hut no m()géé as cubic H]ehes er
% P a bn?% Z:R/ tnIs agrees with the theoretl
epants gga att esame owrate.
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TABLE 9: Average Flow, BODs and TSS for Continuous Discharges

No. River Discharge Source Flowrate BOD* BOD Load TSS TSS Load
Basin (m3d) (mglL) (kg/d) (mg/L) (kg/d)

1 Athabasca  Barrhead nla 18 26

2 Athabasca  Edson 4,000 13 52 15 60
3 Athabasca  Ft. Chipewyan nla 38 46

4 Athabasca  Ft. McMurray 13,000 20 270 12 160
5 Athabasca  Jasper 3,900 23 92 34 130
6 Athabasca  Lac LaBiche 1,400(q) 25 35 17 24
7 Athabasca  Slave Lake 2,700 16 43 22 59
8 Athabasca  Town of Athabasca 950 15 14 10 9.5
9 Athabasca  Wabasca nla 6 16

10 Athabasca  Whitecourt 3,400 10 34 6.4 21
1 Peace Grande Cache 2,000 3.8 1.7 11 2.2
12 Peace Grande Prairie 11,000 8.8 92 5.1 56
13 Peace Manning 490 20 9.5 18 8.8
14 Peace Peace River Correctional

Centre 290 6 1.7 13 2.1

15 Peace Town of Peace River nla 120 143

16 Slave Ft. Smith 570 73 42 44 25

N = gata not avaﬂ%)lle Or inconsistent
(q) = data questionable

42  NUTRIENT CHARACTERISTICS

Data on nutrients discharged from the mummPahtles are available from Manning, the Town of Peace
River, and Slave Lake SAppendlx Tables C2.1I, C2.12 and C2.14). AIthou%h 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 arg shown in Table 10.

TABLE 10: , . . . .
ﬂ/%age Concentrations End It_sc’)ﬁ%l&g%ool%%tnents from the Manning, Peace River and Slave

ewage Treatment Plan
Ammonia Organic Nitrogen Total Phosphorus
Concentration Loading Concentration Loading Concentration Loading
Manning 20 9.8 1 5.4 15 14
Peace River 9.4 : 10 , 13 :
Slave Lake 17 46 6.9 19 9.6 26

The Town of Peace River measures total Kjeldahl nitrogen rather than organic nitrogen. The
average for TKN is the measure of hoth ammonia and or?\‘anlc nltroHen. Thig gives a calculated
average organic nitrogen concentration of 10 mg/L as N. The flowrate for Peace River is
questionablé and loadings have not been calculated.

Untreated domestic sewage contains from 12 mg/L to 50 _m%/L of ammonia and the tlvgical
concentration of ammonia in sewage of medium concentration is 25 mg/L (Metcalfand Eddy 1985).

13-089-31-04NRBS 4.9
Effluent Characterization



Ammonia rePrese_nts about two-thirds of the tYpmaI total nitrogen™ concentration of about 40 mg/L
(ran%e of total nitrogen = 20-85 mg/L). Following secondary treatment from mechanical plants,
aerated Iagoons an sprmﬁ_-dlschargmg% aerobic lagoons, the concentration of total nitrogen is
typically 15 mg/L to 40'mg/L (WQB"1989). The three effluents that are monitored (Table 103l have
mean total nitrogen concentrations of about 30 mg/L and lie within this range. AItho_uPh 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) of total phosphorus and
the typical concentration of total phosphorus in sewage of medium concentration is 8m(t;_/L (as P)
(Metcalfand Eddy 19,85?. Following secondary treatment, the total ghos horus concentration of the
effluent would be'typically 3.5 mg/L (as P) to 7 mg/L (as PMW B 9895). Expressed as phosphate,
this range would bé '10.7 mg/L (as P04) to 21.4 mq/L as P04). The total phosphorus concentrations
of effluénts that have been monitored (Table 10) fall within the lower end of this range.

When AEP conducts synoptic surveys and analyses split samples, it includes nutrients in the
arameters that are analyzed. Data from these sources were summarized in Tables 2.4.2 and 2.4.4 in
he Synthesis Report on'Nutrient Loading prepared by SENTAR Consultants Ltd. (1993) for NRBS.

43  MICROBIAL CHARACTERISTICS

Information regardlng the microbial characteristics of 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.Ii, and
Ft. Smith (ApJ?end|x Table CI.GP_. The information available'was limited to total and fecal coliform
test results, Total and fecal coliforms are used by many regulatory aﬂenmes as. indicators of the
Prese_nce of 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 Gre?one Lake. The concentrations of fecal coliforms ranPed
from 5 to 70 CFUA /100 mL and total cofiforms ranged from 40 to 170 CFU/100 mL, unusually [ow
values for lagoon discharges without disinfection. “These values are more tyEncaI of raw surface
water used as a potable water source hefore treatment 8Helmer 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 of 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).

44  TOXICOLOGICAL CHARACTERISTICS

Ammonia is commanly present in sewage treatment plant effluent. Ammonia, particularly in its, un-
jonized form, is toxic fo 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 nitroqen concentrations reported by Manning, Peace River and Slave Lake are appended

(Appendix Tables CI.11, C1.12 and CI.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

R/lres?lnt altgtg7e) mean pH ofabout 7.5 (assuming a'temperature range of 0°C to 23°C) (Thomann and
uelle .

Average total chlorine residual concentrations have been measured at the Peace River Correctional
t(%enéret abnd reported to AEP (Appendix Table C2.13). No other chlorine residual information is in
e database.

Other parameters measured at the Town of Peace River include toxic metals, sulphides, and phenols.

The average concentration of cadmium, chromium, cobalt, lead, molybdenum, nickel, selenium and

vanadjum 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

of copper, manganese, and zinc (Appendix Table C2.12). The average iron concentration was

1Q|.73 mtglla.tThe mass loading could not be calculated from any of these parameters due to a lack of
owrate data.
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50 ~ NON-PULP MILL INDUSTRIAL EFFLUENT TREATMENT
51  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
mcluqu forests, coal, tar sands, oil, gas and gravel. Table 11 summarizes all of the licensed
industria d|s_charge_s listed by AEP and contained in the source file (Appendix B). They rePresent
the licences issued in the study area ula to _Februar¥_1994. The category “industrial” is used loosely
to include a variety of 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 ofa quantity or quality requiring monitoring.

Lolggm_? IS the dominant land use actmtz/ in the watershed. The scope of this report does not include

Bupm| IS, but other industries use forest resources. There are many sawmills located throughout the
asin (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), d|schar%§s effluent once a year from a
lagoon which contains sewage and water from log washing. Blue Ridge Lumber (1981), a wood
r%tiesg%g plant at Whitecourt (Figure 6), discharges only a small quantity of effluent (Appendix
able E.2).

Coal mining is located in the western region ofthe Athabasca River basin. Stanley §1987) listed four
active coal mings. Two of these, Cardinal River (Luscar) and Gre%g River (Marialta) are located in
the McCleod River Basin. Coal Vallez (Luscar-Sterco) is in the Pembina River basin. Obed
Mountain (Obed) is located near the Athabasca River downstream of Hinton. Coal mines do not
discharge process wastewaters to surface waters; however, they receive a letter of permission to
discharge Some of the supernatant from the tailings ponds from time to time (lan Mackenzie pers.
comm.). The surface runoffis released to surface waters and may contain high concentrations of
nitrates from explosives (Slan 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. Industrial Site No. Industrial Site No. Industrial Site

1 Inland Cement Ltd. 22 Chem-Security (Alberta) Ltd. 43 Carbovan Inc.

2 Luscar Stereo (1977) Ltd. 23 Stel-Mar Concrete Ltd. 44 Suncor Inc. Oil Sands Group

3 Cardinal River Coal 24 Albert Stewart 45  Chevron Canada Resources

4 Hinton Heavy Haulers 1978 Ltd. 25  Canadian Crude Separators Ltd. ~ 46  Husky Oil Operations Ltd.

5  British Columbia Forest 26 Mirror Landing Sand & Gravel 47 OSLO Alberta Ltd.

Products Ltd.

6 A Gerling Ranching Ltd. 27 Weldwood of Canada Ltd. 48  Aostra

7 Ledcor Industries Ltd. 28 Zeidler Forest Industries Ltd. 49 Syncrude Canada Ltd.

8  General Gravel Sales Ltd. 29 Shell-Peace River In-Situ 50  Everall Construction Ltd.

9 Grizzly Gold and Gravel 30 Northern Alberta Nitrogen Ltd. 51 Procor Sulphur Services Inc.

10 Dennis McGinn Holdings Ltd. 31 lsaac Farms 52 Shell Canada Products Ltd.

11 E.L.P. Construction Services 32 Stel-Mar Concrete Ltd. 53  Shell Canada Ltd.

12 Blue Ridge Lumber 33 Canadian Crude Separators Ltd. 54  Peace River In-Situ Plant (Shell)

13 Tiger Calcium Inc. 34 Amoco Canada Petroleum Co. 55 Buiza Resources Ltd.
Ltd.

14 Ed Schulte 35 RioAlto Exploration Ltd. 5  Village of Nampa

15 Alberta Newsprint Company 36 Argoco Canada Petroleum Co. 57 Fimrite Oilfield Services Ltd.
Ltd.

16 Millar Western Industries Ltd. 37 North Peace Asphalt Ltd. 58  Smokey River Coal

17 Power Resource Development 38 Pensionfund Energy Resources 59 Border Paving Ltd.

Corp.

18  National Silicates Ltd. 39 Amoco Canada Petroleum Co. 60  Canadian Forest Products Ltd.
Ltd.

19 Suncor Inc. 40 Alberta Inc. 61 Superior Rock Products Ltd.

20 Homaid Industries Ltd. 41 Everall Construction Ltd. 62  High Level Forest Products Ltd.

21 Surestart Auto Electric 42 Esso Resources 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
theT Pg?cellRwer asin. These enterprises do not generally discharge effluent, although four are listed
in Table 11.

There are many gas Plants in the basins. None of the plants d|schar%e process wastewater. A third
to a halfofthe’gas plants may have ponds to contain surface runoff; the remainder may allow surface
runoff (lan 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 of plants with licensed effluent discharge.
The runoffwould be innocuous except for elevated sulphates at plants with sulphur blocks. A few
plants may have sanitary sewage Iaqoons which discharge in the spring and/or fall. No data on
effluent quality are available for'gas plants.
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TABLE 122~ . .
Gas Plants with Licensed Discharges in the NRBS Area

Na GasPlant No. Gas Plant No. Gas Plant
1 Amoco Canada Petroleum Co. 14 Mobil Oil Canada 27 North Canadian Oils Ltd.
Ltd.
2 Petro-Canada Resources & Petro 15 Norwest Qil & Gas Corp. 28 Calcrude Oils Ltd.
Canada Inc.
3 Chevron Canada Resources Ltd. 16  Norcen Energy Resources Ltd. 29 Ulster Petroleum Ltd.
4 Imperial Oil Resources Ltd. 17 Canada Northwest Energy Ltd. 30 Olympia Energy Ventures Ltd.
5  Canadian Natural Resources 18 Morgan Hydrocarbons Inc. 31 Rigel Oil & Gas Ltd.
Ltd.
6  GulfCanada Resources Ltd. 19 Home Oil Company Ltd. 32 Solex Energy Corp.
7 Talisman Energy Inc. 20 Husky Oil Operations Ltd. 33 Pan Canadian Petroleum Ltd.
8  Suncor Inc. 21 Canterra Energy Ltd. 34 Esso Resources Canada Ltd.
9  Canadian Occidental Petroleum 22 Chauvco Resources Ltd. 35 Inverness Petroleum Ltd.
10 MLC Qiland Gas Ltd. 23 Shell Canada Ltd. 36 Pembina Resources Ltd.
11 Renaissance Energy Ltd. 24 CGGS Canadian Gas Gathering 37  Paloma Petroleum Ltd.
Systems
12 Environmental Technologies 25 Unocal Canada Ltd.
Inc.
13 Enron Oil Canada Ltd. 26 Paramount Resources Ltd.

Note: See Figure 7 for locations.

Water from flowing, abandoned oil wells may also effect surface water q_uahtx in the Peace River
Basin.  One such well, Peace River Qils #1 F|g1ure_ 5?], was sampled during the 1988-89 synoptic
surveys. _The Peace River Oils #1 flowing. well discharged about 0.04 nr/s to the Peacé River
(Alberta Environment 1989); routine monitoring data are not available.

Two oil sand refineries, Srncrude 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 d|scharge. Syncrude
Canada Ltd. has complete recycle of 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 of this facility is included in"more
detail in the following sections.

52  SUNCORINC.
52.1 Wastewater Treatment System

The industrial wastewater system at Suncor Inc. is comprised of various subsystems which differ in
the manner the wastewater is collected, characteristics of the wastewater, ‘the treatment of 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
%trfeamsd _(mr?Iudmg ash sluicing, coke quenching/cutting, and clean wastewater) in treatment ponds
efore 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 gperating licences, The net release of contaminants contained in the effluent discharged
from the outfall weirto the Athabasca River has to comply with the limits indicated in Table 13,

T%BLE ]|3: . - - , —
Industrial Wastewater Discharge Limits Contained in Suncor Inc.’s Operating Licence

Parameter Units Maximum Monthly Load Peak Daily Load
coD (kgld) 1200 3000
Phenols (kg/d) 2.0 5.0
Sulfide (kg/d) 3.8 7.0
Ammonia (kg-N/d) 25.0 70.0
0&G (kg/d) 150.0 300.0
TSS (kg/d) 1000.0 1500.0
Acute Lethality Test Using % > 50% survival in 100% effluent sample at all times
Rainbow Trout
ES (pH Units) 6.01095

To determine compliance with the water contaminant and parameter limits set out above:

a)  samples must be composite samples for TSS, oil and grease (0&G), and COD; and grab
samples for phenols, sulphide, and ammonia;

b)  recording of pH must be continuous, and

c) the net release of water contaminants will be based on the difference between the
concentrations of water contaminants contained in the effluent and those contained in the
Athabasca River (determined from the analysis of a grab sample collected from the plant river
water intake within a fort _-elﬁh'[ hour period from which a sample of 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 141 - L , _
Mine Drainage Discharge Limits Contained in Suncor Inc.’s Operating Licence
Parameter Units Limits
coD (mglL) 200.0
TSS mgl/L) 100.0
0&G (mglL) 10.0
EH (pH units) 6.0 t0 9.5

The flow and pH of the effluent must be monitored continuously. The samples of TSS, COD, and
0&G must be composite samPIes; grab samples are sufficient for sulphide, ammonia, heavy metals
and the 48-h acute lethality test using Daphnia magna. Either grab or composite samples are
acceptable for the 96-h” multiple-concentration acute lethality test using rainbow trout
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gOn_corhynchus mykiss). Monitoring requirements for the pH, COD, O&G and TSS of the mine
rainage systems are grab samples.

_Thle 8perating license stipulates several quality control steps in the reporting mechanisms. These
include:

aexact place and time of sample collection;
the type of sample;
c person(s) who performed the sample collection;
d. the dates when the analysis were performed;
e. thelaboratory and person(s) who performed the analysis;
f the analytical techniques, procedures, or methods used; and
0. theresults of the analysis.

In the event that acute lethality (i.e. less than 50% survival) is observed in the 100% test sample of
liquid effluent, Suncor must immediately have_ another grab sample of the liquid effluent taken and
submitted for the acute lethality analysis. Add|t|onaléy, e 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 m3d. The
range spanned from 0 m3d to 66,000 m3d. The flow of 0 m3d (APpende 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 retriéved (Appendix Table E. 1)

524 Quality and Quantity of Data Available

The quality of data from Suncor Inc. is improving substantially with time. However, quality control
was not a priority when some of the data presented here were collected. The majority of the
analyses are donein-house. The laboratory is @ member of AWAC 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 of the data submitted to AEP in hard copy from industrial dlschar?ers 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 of the
information provided by AEP to SENTAR Consultants Lta. displayed this entry problem. The data
was felt to be correct but with a the negative sign attached to the front of several of 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 of the data do not have these inconsistencies.

The quantity of data for the TSS, 0&G, pH Bhenol, sulphide, threshold odor number STON),
ammonia, COD, and flowrate is con5|derable_(Ta le 15)3. For the five year period between January
1, 1988 and January 1, 1993, there was a minimum of 13 samples (for the bioassay) and a maximur
0f 1459 readings (for the flowrate).

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

Parameter Units ~ Number Mean Median St.Dev. St Error  Mink Max.
Flowrate mJd 1,459 34,997 33,312 11,346 297 0 66,245
96-h LC» Bioassay % 13 100 100 0 0 100 100
Ammonia* kg/d-N 237 2.4 0 6.1 0.40 0.0 45.0
Chemical Oxygen kg/d 470 213 146 337 16.60 0 2417
Demand*

Oil & Grease* kg/d 699 46.1 36.3 36.2 147 0.0 197.7
Phenol* kg/d 704 0.11 0.08 0.12 0.01 0.00 0.87
Total Suspended Solids* kg/d 703 96.1 0 193.8 7.37 0 1,299
Arsenic’ kg/d 15 0.01 0 0.04 0.01 0.00 0.17
Sulphide kg/d 236 0.06 0 031 0.02 0.00 3.97
PH pH units 691 8.07 8.1 0.33 0.01 5.80 9.20
Threshold Odor Number ~ TON 201 8.5 4 13.6 0.96 0 128
Total Organic Carbon g qf — 62 8.4 8.15 3.6 0.46 0.0 245

a.  datawith ne%at_ive signs reversed to positive. o
b The zeros in'this column could be: zero, less than detection which has not been entered as <0, kg/d, or blank
(1.e. data not available).

The quantity of the metal analysis in the database is limited. The molybdenum (Mo), nickel %\Ii,
selenium (Se), vanadium (V), zm%/I(Zn), cadmium (Cd), chromium (Cr{ cobalt (Co), copper (Cu
iron (Fe), lead (Pb), manganese ( nl), and mercury (Hg) have onl¥ 10°grah samples from the past

five years. Arsenic (As) has 15 samples and silver has nine samples for the same time period.

5.25 General Characteristics of the Treated Effluent

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

2.6 Metals in the Treated Effluent

The summary statistics for trace metals in the Suncor Inc. effluent are Frowded in Table 16, The
concentrations of metals are generally low. Cadmium, chromium, cobalt, lead, selenium and silver
have a mean concentration 0f0.00 mg/L (Table 16). “These values ﬁtaken 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 of 4.25 mg/L i
skewed by the maximum of 38 mg/L which may be questionable.

Summary Statistics for Metals in Industrial Effluent from Suncor Inc.

Metal Units Number Mean Median ~ SL Dev. St Error Min. Max.
Cadmium mg/L 10 0.00 0.00 0.00 0.01 0.00 0.01
Chromium mg/L 10 0.00 0.00 0.00 0.001 0.00 0.01
Cobalt mg/L 10 0.00 0.00 0.00 0.00 0.00 0.00
Copper mg/L 10 0.01 0.01 0.02 0.01 0.00 0.06
Iron mg/L 10 4.25 0.47 11.86 3.75 0.03 38.00
Lead mg/L 10 0.00 0.00 0.00 0.00 0.00 0.01
Manganese mg/L 10 0.05 0.05 0.02 0.01 0.03 0.08
Mercury mg/L 10 0.01 0.00 0.03 0.01 0.00 0.10
Molybdenum mg/L 10 0.15 0.10 0.17 0.05 0.01 0.60
Nickel mg/L 10 0.03 0.02 0.03 0.01 0.00 0.09
Selenium mg/L 10 0.00 0.00 0.00 0.00 0.00 0.00
Silver mg/L 9 0.00 0.00 0.00 0.00 0.00 0.01
Vanadium mg/L 10 0.11 0.09 0.07 0.02 0.01 0.24
Zinc mg/L 10 0.01 0.01 0.01 0.00 0.00 0.03

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

TABLE 17: .
Selected Mass Loading of Metals from Suncor Inc.
Date F
m
/ 4
/
!
f
/

n
Stan e%%viation
OIR[um r
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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 of record for ammonia nitrogen data beginning in 1973. Suncor does a more complete
scan of the constituents in the effluent once annuallm 1(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 of
synoptic surveys in the winters of 1988 and 1989 and mass loadings of total mtro%en for two
synoptic surveys in the winter of 1989, Table 19 taken from SENTAR (1993) added the results of
more recent synoptic surveys to the values from Noton and Shaw (1989).

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

Date Sample Total Dissolved  Dissolved ~ Ammonia  Dissolved Total Total
(DIMIY) Type Kjeldahl  Nitrite- Nitrite Nitrogen  Nitrogen Dissolved  Phosphorus
Nitrogen Nitrate Nitrogen Phosphorus
Nitrogen
mgt) () moL) (gl (mob) moy)  (nlL)
06/03/91  Grab 1.48 0.170 0.024 0.180 1.650 0.106 0.168
25102192 Grab 0.50 0.172 0.020 0.020 0.672 0.140 0.200
11/03/93  Grab 1.03 0.977 0.043 0.290* 2.007 0.133 0.178
27/11/91  Composite 0.85 1.090 0.257 0.175*% 2.000 NA NA
28/04/92  Composite 091 0.686 0.072 0.025* 1.866 NA NA
01/10/92  Composite 1.18 NA NA 0.500* NA NA 0.171
a Tjgese results are dissolved ammonia nitrogen whereas the other 1991 and 1992 results were total ammonia
nitrogen.
NA = notavailable
TABLE 19 :
ass oadlng of Total Pos horus and TotalNltmﬁen. .
rom the Suntor Inc. Effluent Measured During Syroptic Surveys

(D%)? ) Difr?%ge Totezlmlhli/i[fgen Tot%a’hr}%gen PhF%%us Pf%s(g) %réus

. 932 . . .
o= ' Bk
oW on W o

a  Datafrom Alberta Environment
b.  Calculated by Noton and Shaw 1989

—_
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IO,
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5.2.8 Toxicity

Suncor Inc. is required to monitor the effluent for toxicity usm? two tests: the rainbow trout and
Daphnia magna (an invertebrate) acute lethality tests. The results of 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 of the Daphnia magna tests are not included in the database. Although
monitoring.of Daphnia magna was required earlier, Suncor Inc. _beglan, doing this bioassay in 1994,
Data showing that the effluent is non-toxic will be publicly available in March 1995 as part of an
application by Suncor Inc. to Alberta Environmental Protection.
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6.0  DISCUSSION OF IMPACTS ON THE AQUATIC ENVIRONMENT
The combined factors of:

1 aweak effluent data set;

2. lack ofin-stream impact monitoring data; and

3. technology-based, rather than environmentally-based licence requirements;

severely constrain a discussion of impacts of these discharges on the aquatic environment.  The
following sections are therefore limited to relating loading to ?enerally-known impacts and to licence
limits. Potential impacts are discussed in the absence of actual’ measurements.

6.1  RELATIVE IMPORTANCE OF IMPACTS

The most common potential instream |m?acts resulting from treated sewage discharge are: reduced
concentrations of dissolved oxygen due to the oxygen demand of this or%anjc waste; deposition of
solids on the streambed: increased growth of algaé and aquatic plants due To increased nutrients: and
toxm|t_¥ to fish or invertebrates due to toxic concentrations of ammonia and chlorine. ~ Solids
deB_05| ed in the receiving stream may result in an accumulation of septic sludge and loss of aquatic
haitat (Thomann and Mueller 1987; Krenkel and Novotny 1980).

The Objlectlves for BOD or TSS in the Alberta Ambient Surface Water Quality Interim Guidelines
(AEP 1993) require_ further information about the receiving stream.  The allowable BOD is
dependent on the assimilative capacity of the recewmgi water.” The BOD must not exceed a limit
which would create a dissolved oxygen content of less than 5 m%/L_. Suspended solids are not to be
increased b){ more than 10 mg/L. over the background value. The impact of each sewage treatment
plant on water quality and aquatic habitat would have to be considered on an individual basis.

Secondary treatment of sewage, which is required in Alberta, effectively removes BOD and TSS to
the concéntrations outlined In Section 2.4, Whether potential impacts become actual impacts
depends on the capacity of the receme stream to assimilate the effluent and the sensitivity of 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 ofsubstrate,
vegetation), R/lrese_nce_ of sensitive species and other factors will determing the magnitude, if any, of
the impact, Monitoring of environmental effects is not required in sewage treatment plant licenses;
therefore, instream data are not routinely available, 1fthe sewage treatment plant effluent constitutes
a substantial part of 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 disqhar?ers have secondary treatment of the effluent, the
relative importance of BOD and TSS loading from municipal discharges compared to industrial
discharges depends primarily on the volume of discharge. SENTAR (1993) showed daily discharges
of a(gJ roximately 60,000 to 112,000 mdd for kra puIP mills “and “approximately 4,000 "to
16,000 m3d for CTMP mills, The mean Suncor Inc. flowrate is approximately 35,000 m3d.
Therefore, the discharge from the largest municipal continuous sewage treatment plant (Table 8) is
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%orﬁggrra}%e to the discharge from CTMP pulp mills, but less than discharge from kraft mills and
u .

Nitrogen and phosphorus have heen identified as two of the most important elements controlling the
?ro_vvt of algae and aquatic plants in surface waters. The addition of treated sewage to nutrient-
Imited waters may cause eutrophication. Nuisance growth of algae or aquatic plants may result in
oxygen depletion in the receiving water, as well as odour _problems SWP F 19 3%. ‘The data from
thé Synoptic surveys and the split sampling reviewed in SENTAR (1 93)[,_althou limited, indicate
the importance of treated municipal Sewage as a point source 0f nutrients. Municipal Sewage
treatment plants generally have concentrations of nutrients in their effluent that are as high, or higher,
than the concentration of nutrients in uIR mill effluents (SENTAR 1993). The concentration of
ammonia in many municipal effluents (Athabasca, Ft. McMurray, Slave Lake, Peace River) is an
order of magnitude higher than the concentration in mep 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 of nutrient loads from pulp mills (SENTAR 1993).

| foil and grease are not removed hefore discharge of 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 of 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 b

municipalities, but loading limits for these Parame_te_rs 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 of many metals, such as nickel (Ni), manganese (Mn), lead (Pb), chromium (Cr),
cadmium (Cd), zinc (Zny, copper (Cu), iron (Fe), mercurp/(‘_zHg)_are important constituents of most
waters. Some of these metals are necessary for fgrowt,ho biological life. Nevertheless, the presence
ofthese metals in excessive (iuantmes may Interfere with beneficial uses of the water because of their
toxicity gMetcaIfand Eddy 1985). The Concentration of metals is not usually monitored in sewaqe
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
of 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
gmdelme concentrations may have been achieved, but this is not monitored. As pointed out earlier,

eace River effluent is atypical; the BODs 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 of the communities discharging into the northern river basins
have provision to discharge municipal sludges. Co-disposal of sludge with municipal refuse in
landfills is the most common sludge disposal method (Environment Canada 1984).
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TABLE20: .
Metal Concentrations Measured, in Effluent
Compared to Water Quality Guidelines

Parameter . Suncor . Town of Peace River
Median Maximum Median Mallemum Gﬁlggﬁtnaes
- _( ) | mg/L) g/L) . églL) 8%1%9”_)
omium ) . .
P]petr ' ° ' ( 2
10 38 ' I
ad I alé
ananese . §01
%@%mm :'
gﬁfemum g 8&1)
DA ' ) 5 ;
ZInc Z 03 6 0.05

Sewage treatment plant effluent could be toxic due to the presence of ammonia and chloring;
however, sufficient data are not available to assess the significance of whole effluent toxicity, or
toxicity due to ammonia and chlorine_in receiving streams. Data on ammoma-mtroge_n loading from
the Suncor Inc. plant are available. The maximum load of 45 kg/d (as N) reported. in Appendix E
(flanuary 1990 to March 1993) occurred at a flow of 32,176 m3d and a pH of 8.2 in March 1991,

he concentration of un-ionized ammonia in the effluent on this date would have been about
0.02 mg/L gas N). This concentration is helow mean acute toxicity values for aquatic species
gssesse by the U.S. EPA (1985). The Suncor Inc. effluent has not been found to be toxic in routine
l0assays.

6.2 COMPLIANCE WITH REGULATIONS

The licensed limits that municipalities must meet are based on the types of sanitary wastewater
treatment, not on the capacity of a particular rece|vm?_ stream to assimilate the remaining BOD.
Even when discharges are clearly exceeding the BODs Timit of 25 mg/L, such as the Ft. Smith and
Peace River discharges, this does not necessarily mean that there are significant impacts ﬁother than
oss|bIY a local impact) due to the large volume of water in both the Peace River and Slave River,
asically, the current reportm%does not monitor for environmental effect, but rather for failure of
the treatment system to treat the sewage to a de3|agn standard. First-nand knowledge, or a special
?E%%'y r\]/\éogtlrdealr)ne needed to determine Whether a discharge was actually causing an”impact on the
I\ .

The guideline for all waste stabilization lagoons is a BODs of less than 25 mg\/L in a grab sample
collected at the time of discharge. When the periodic municipal dischargers & ppendix Table D.I)
were screened, there were 26 dischargers exceeding a BODs of 25 mg/L in effluent released to the
environment (Figure 2 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 concentrations exceeding 25 mg/L on
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more than one occasion, Three of these, Eaglesham, Peace River airport and Valleyview, have
repeated exceedances with at least one reportedvalue over 100 mg/L.

Three of 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 excéeds 25 mg/L of BODS,

A BOD5of 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 n
Table 3. Barrhead, Edson, Ft."McMurray and Wabasca all meet the licensed limit. The limit was
exceeded in Jul>f/ 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 of 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 BOD5and 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 of contact. Wabasca and the Peace River Correctional
Centre disinfect theirwastewater, but there are no data to determine whether they are in compliance.

Based on a review of the database (Agpendix 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 of 3000 kg/d (Table 13). Also, the maximum monthly COD load of
1200 kg/d was never exceeded, although the results for individual samples exceedéd this value on
eleven occasions.  Similarly, the ol and grease maximum monthly load and peak _daﬂY 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
4501 ?-N/d (Table 15), well below the 70 kg-N/d limit. The maximum monthIY mean of 1 k?-N/d
was below the maximum monthly load limit 0 25.0 kg-N/d (Table 13). Phenol and sulphide foads
were generally well below effluent limits and the effluent has not been acutely toxic.
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10 DATA GAPS

Data are generated by sewage treatment plants in response to requlatory 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. Thereis no central database; data are held at each sewage treatment plant.

2. The lack of accurate flow data from some dischargers is an important data gap because,
without the rate of flow, the load of all other reported parameters (e.g. BODS TSS, TP,
NH3-N, etc.) d|schar§ied 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 of
the sewage treatment plant. They are primarily technology-based. Environmentally-based
effluent monitoring, such as toxicity testing, fecal coliform tests, total phosphorus, étc., are
not required, except for specific dischargers.

4, Industries such as pulp mills are required to monitor for environmental effects through
re(1u|rements for benthic invertebrate monitoring, acute and chronic. toxicity tests, etc., as
well as formal environmental effects momtormg?EEM). Municipalities in the NRBS areal
are generally not required to assess the effects of their effluent on the receiving stream. Since
munluPahtles and industries tend to occur together, the lack of this data makes it difficult to
accura eIY assess cumulative impacts to a river and, generallk/, places the onus of determining
the cumulative impact on only one of the contributors, industry.

5. The ran%e of parameters is generally very restricted so that little data pertaining to major
lons, metals, toxicity, etc., aré available.

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

1. 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 clzualltyr control (QA/QC) program from
sample collection to data entry be considered by AEP. This review found opportunities to
improve qual|t¥ 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
Wltrll_tconsmtent enforcement of 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, (%_ue_stmnable data, and little
assurance of 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
technoIoP)(-ba_sed, 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 mupicipalities even though the concentrations and loads of some
constituents may be in the same order of magnitude.

It is recommended that NRBS, AEP, and the municipalities involved review the data
showing that sanitary wastewater effluents with high BOD concentrations are belngi
discharged at a number of locations in the NRBS area. A review of the potentia
environmental effects of these effluents in the vicinity of 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 of current disinfection requirements.
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DEFINITION OF TERMS

TERM
AEP
ANC
APHA
ASB
AWAC
BOD
BODs
CaCos
CFU
COD
EEM
FIM

LC50
N

NH.-N
NRBS
08&G
P
Fé%‘/Qc
RBC
TKN
T0C
TON
TP
TSS
VSS
WPCF
WQB

DEFINITION

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
chenucaloxy%en 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
totalor?an|ccarbon

threshold odour number

total phosphorus

total suspended solids

volatile suspended solids _
Water Pollution Control Federation
Water Quality Branch

*concentration at which 50% of the test organisms die.
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NORTHERN RIVER BASINS STUDY Page 1 of 7

SCHEDULE A - TERMS OF REFERENCE

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

I. Introduction

These Terms of Reference have been developed in support of three projects, which
to a certain extent, deal with the ecotoxicity of liquid contaminants released
into the aquatic environment by municipalities and industries or that already
exist in the ambient aquatic environment. All of the projects will involve
compiling and synthesizing existing information on contaminants and their
ecotoxicological effects; This background” information will be vital to the
development of a comprehensive ecotoxicity strategy and aquatic ecosystem risk
assessment for the Northern River Basins Study.

Proposals will be judged based on the following criteria:

1. the expertise assigned to the project;
2. the work that can be completed on the project before March 31st,
1993;
3. total cost; and,
4. when the entire project will be completed.
1. Effluent Characterization - Municipal and Non-Pulp Mill Industry Sources

1. Objective

The purposes of this project include the following:

1) to identify the location, treatment technology, types of wastes
(ie., liquid, solid, gas) and waste disposal methods of all licensed
effluent dischargers in the Peace, Athabasca and Slave river basins:
and,

2) to compile and synthesize existing information from government and

industry sources on the nature of liquid effluents (ie., nutrients,
pathogens, contaminants, toxic compounds, compounds that cause taste
and odour problems in fish and water, etc.) from municipal and non-
pulp mill industries that are being discharged into the Peace,
Athabasca and Slave rivers and their major tributaries.
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2. Requirements
1) Identification of Effluent Sources

Compile existing information from government and industry sources
pertaining to the location, treatment technology, types of wastes (ie.,
liquid, solid, gas) and waste disposal methods of all licensed effluent
dischargers in the Alberta and Northwest Territories portions of the
Peace, Athabasca and Slave river basins. This information is to be
compiled in a geo-referenced (to facilitate GIS utilization of the data),
electronic database (dBase IV format).

2) Non-Pulp Mill Industry and Municipal Effluent Characterization

a) Based on 1, above, identify those licensed dischargers that release
liguid effluents into the Peace, Athabasca and Slave rivers and
their major tributaries. From government and industry sources,
assemble comprehensive historical data pertaining to the nature and
ecotoxicity of these effluents as well as the treatment technology
employed.

b) From the above, select one effluent source and enter all relevant
data into a prototype geo-referenced (to facilitate GIS utilization
of the data), electronic database (dBase IV format), and prepare
tables, graphs and statistics of the data. The prototype database
is then to be reviewed by the Project Liaison Officer and others
associated with the NRBS for its consistency with other NRBS
databases and ease of use. The database is to include comprehensive
data on nutrients (N, P, C, BOD, etc.), contaminants (metals,
organics, sulphides, compounds that cause taste and odour problems,
etc.) and pathogens (microbiology) associated with liquid effluent
discharges, as well as the results of toxicological tests of these
effluents. The database is also to include comprehensive
information on the types of treatment systems employed and the
physical nature of the discharges (ie., the volume, timing,
duration, loading and concentrations of discharges).

C) Review the prototype database with the Project Liaison Officer and
modify the format of the database as directed by the Project Liaison
Officer. Utilizing the agreed to format, enter all remaining data
for all municipal and non-pulp mill effluent sources and prepare
appropriate tables, graphs and statistics.

d) Prepare a concise technical report on the database system including
a guide for users, dictionary and any other pertinent specifications
of the electronic database submission.
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Synthesis Report

Based on the data compiled in 2, above, as well as other information
sources, prepare a comprehensive synthesis report discussing the
nature of liquid effluents from non-pulp mill and municipal sources
and the impacts or potential impacts of these effluents on the
aquatic ecosystems of the northern rivers. The report should be
similar in style and content, with the exception that it will
((:ontai)n greater discussion on ecotoxicity, to McCubbin and Folke
1992).

The synthesis report is to include the following:

information on the location of non-pulp mill industry and
municipal effluent sources in the Study Area and relative to
pulp mill effluent sources (include 1:250,000 or greater
maps);

a discussion on the chemistry, ecotoxicology and microbiology
of discharges, including a statistical summary of the
parameters discussed;

a discussion of the physical nature of liquid effluent
discharges (ie., timing, duration, quantities, loading and
concentration of discharges), including a statistical summary
of the parameters discussed;

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

a discussion of the Quality Assurance/Quality Control measures
imposed on data from various sources;

to the extent possible, a discussion of licensing requirements
for non-pulp mill industry and municipal discharges and
compliance with these requirements (regulations);
identification of information gaps and recommendations as to
how information gaps can be resolved; and,

an assessment of the relative importance of various non-pulp

mill industry and municipal liquid effluents with respect to
contaminant, pathogen (microbe) and nutrient loading in the
Study Area.

The data, included in the databases compiled in 1 and 2, above, are
to be included as hardcopy appendices to the synthesis report.
Reference to these appendices should be made in the main body of the
report.

3. Reporting Requirements

1)

Submit the initial database format, compiling effluent data from a
single source, by a date to be decided upon by the Project Liaison
Officer and Scientific Staff in consultation with the contractor.
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2) Submit ten copies of the draft technical report for the electronic
database and ten copies of the draft synthesis report to the Project
Liaison Officer by a date to be decided upon by the Project Liaison
Officer and Scientific Staff in consultation with the contractor.
Also submit the "draft" electronic database on non-pulp mill
industry and municipal effluent characterization and the "draft"
electronic database on licensed effluent discharges in the northern
river Dbasins along with the draft technical report for the
electronic database and the draft synthesis report.

3) Submit final reports of the technical report for the electronic
database and the synthesis report to the Project Liaison Officer
three weeks after the receipt of the review comments on the draft
reports. Five cerlox bound copies and two camera-ready original of
each final report are to be submitted to the Project Liaison
Officer. Electronic copies, in Word Perfect 5.1 format, of each
report are also to be submitted on a5 1/4 or 3 1/2 inch floppy disk
to the Project Liaison Officer. The synthesis report is to include
an executive summary.

4) Specific data contained within tables, figures and appendices of the
final synthesis report must be placed in a dBase IV file on a 5 1/4
or 3 1/2 inch floppy disk and submitted to the Project Liaison
Officer along with the final report.

5) Submit the final electronic databases to the Project Liaison Officer
three weeks after receipt of the reviewed databases.

Contaminants in Aquatic Ecosystems - Annotated Bibliography and Synthesis
Report

1. Objective

The purpose of this project is to prepare an annotated bibliography and expert
synthesis report on contaminants found in the ambient aquatic environment of the
northern rivers and their potential impacts and ecotoxicological effects on the
aquatic ecosystem.

2. Requirements

1. Annotated Bibliography

Prepare an annotated bibliography of databases (indicate whether the
database exists in hardcopy or electronic format), government ana non-
government reports, journal reports, book chapters, student theses, etc.
pertaining to chemical and microbial contaminants existing in the aquatic
environment (water, sediment, Dbiota) and potential impacts and
ecotoxicological effects of these contaminants to aquatic ecosystems.
Factors such as loading persistence, bioaccumulation and toxicity should
be used as search criteria. Discussion is to be presented regarding the
adequacy of Quality Assurance/Quality Control measures imposed on data.
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2. Synthesis Report

a)

Prepare an expert synthesis report from the information and data
assembled in 1, above, on contaminants (chemical and microbial)
found in the aquatic environment (water, sediment, biota) of the
northern rivers and their potential impacts and ecotoxicological
effects.

The report is to include the following:

a comparison of the findings to present trends in effluent
quality/quantity in the study area;

summary statistics about the types and levels of contaminants
present;

a discussion of the ecotoxicological significance, including
significance to human health, of contaminants and their
concentrations;

an assessment of the significance of the presence,
concentration and distribution of contaminants found in the
aquatic environment;

a discussion of the presence, concentration and distribution
of contaminants in the aquatic environment with respect to
water quality guidelines and objectives;

a discussion of information gaps regarding potential toxic
effects of contaminants in the study area, including
parameters requiring monitoring, etc.; and,

a discussion of the Quality Assurance/Quality Control measures
imposed on data considered in this report.

3. Reporting Requirements

1)

Submit ten copies of the draft annotated bibliography and ten copies
of the draft synthesis report by a date to be decided upon by the
Project Liaison Officer and Scientific Staff in consultation with
the contractor.

Three weeks after the receipt of review comments on the draft
annotated bibliography and draft synthesis report, submit five
cerlox bound copies and two camera-ready originals of each final
report to the Project Liaison Officer. The synthesis report is to
include an executive summary.

An electronic copy, in Word Perfect 5.1 format, of both the
annotated bibliography and synthesis report are to be submitted to
the Project Liaison Officer on 5 1/4 or 3 1/2 inch floppy disk along
with the final reports.4

Specific data contained within tables, figures and appendices of the
final annotated bibliography and synthesis report must be placed in
dBase IV files and submitted to the Project Liaison Officer at the
same time as the final reports.
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Ecotoxicity of Pulp Mill Effluents

1. Objective

The purpose of this project is to prepare an annotated bibliography and expert
synthesis report pertaining to the acute and chronic toxic effects of pulp mill
effluents discharged into the northern rivers.

2. Requirements

1. Annotated Bibliography

Prepare an annotated bibliography of databases (indicate whether the
database exist in hardcopy or electronic form), government and non-
government reports, journal reports, book chapters, student theses, etc.
pertaining to the ecotoxicity of pulp mill effluents. This is to include
information specific to the northern rivers, as well as major review
papers on pulp mill effluent toxicity.

2. Synthesis Report

a) Prepare an expert synthesis report from the data and information
assembled in 1 above, on the ecotoxicity of pulp mill effluents in
the Study Area.

b) The report is to include the following:

consideration of both actual toxicity and the volume of
effluent discharges (ie., the "load" of toxicity);

a comparison of the findings to present trends in effluent
quality/quantity in the study area;

a discussion of the ecotoxicological significance, including
significance to human health, of pulp mill effluents and their
concentrations; and

a discussion of information gaps regarding the potential toxic
effects of pulp mill effluents in the study area, including
recommendations for further monitoring and study, etc.

3. Reporting Requirements

1) Submit ten copies of the draft annotated bibliography and ten copies
of the draft synthesis report to the Project Liaison Officer by a
date decided upon by the Project Liaison Officer and Scientific
Staff in. consultation with the contractor.

2) Three weeks after the receipt of review comments on the draft
annotated bibliography and draft synthesis report, submit five
cerlox bound copies and two camera-ready originals of each final
report to the Project Liaison Officer. The synthesis report is to
include an executive summary.
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3) An electronic copy, in Word Perfect 5.1 format, of both the
annotated bibliography and synthesis report are to be submitted to
the Project Liaison Officer on 5 1/4 or 3 1/2 inch floppy disk along
with the final reports.

4) Specific data contained within tables, figures and appendices of the
final annotated bibliography and synthesis report must be placed in
dBase IV files and submitted to the Project Liaison Officer at the
same time as the final reports.

V. Literature Cited

McCubbin, N. and J. Folke. 1992 (November). Review of literature or
characteristics of pulp and paper mills in northern river basins of
Alberta, BC and Northwest Territories. Prepared for: Northern River Basins
Study. Prepared by: N. McCubbin Consultants Inc.



APPENDIX B

SOURCE FILE FOR LICENSED SEWAGE
AND NON-PULP MILL INDUSTRIAL
DISCHARGERS IN THE NRBS AREA



DEFINITIONS FOR TABLE B.I*

HEADING
BASIN

DISCH
FACILITY
FILEN
FREQ

LATD
LICENSENO
LONGD

LSD

MER

NAME
PARAMETER
RCVNG_ W
RGE

SEAS*

SEC

TREAT

TWP
TYPE
TYPEJIND

DESCRIPTION
Drainage basins of the Peace, Athabasca or Slave rivers

Type of discharge denoted as either continuous or periodic discharge
Name of facility

Name of file in which the data for the particular facility is located
Allowable frequency of discharge denoted as either once or twice
Latitude in degrees

Licence number

Longitude in degrees (negative denoting west of prime meridian)
Legal Subdivision

Meridian (W4; W5; W6)

Name of industry or municipality

A list of all parameters for which there are data in the effluent database file
Name ofwaterbody which receives effluent

Range

Seasonal discharge denoted as spring, fall or both

Section

A brief description of the type of treatment the effluent receives before being
discharged

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

* The contents of 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 of the table,



TABLEB.|
Source File for Licenced Sewage and Non-Pulp Mill Industrial Dischargers in the Northern River Basins Study Area

1515

§-

2 1% I.DB-3 I8rh5§ f !<Ilis 15\;

ii's

§SA

31

Page 1



)

Vi

to

0 000 O0OO0OO0OO0OO OO OO0 w

0O 000 .. 000 O0 .

0

Pal}108d JoN EEp U
paIy9adS 10N =
pal}Io8ds JoN ERp 0

0090 ¢0S
auou
o s
0190£0S
auou

00razos

005°5€ ¢0S

0007 208
aUou

auou
0079 ¢S

alou
auou

©L s

0vLT 0S

0970 208
0060208

0800205
wdd 0oz

auou

lossaudwoy e .
£ NS euISeg JaAY BN au) Ut s+=0euosia ferisnpu [ ding-u

7 afieg

Wedsed 95061911 qogyT s

JUejd seb 685z GTT- 829T'ES
JUeldsed  pYETT'STT- TOBACES

7 FLISNPU] - 00009°0TT- (0000€ S
T [eUISUL 00009°0TT- (0000€'SS
7 fewsnpu) GOOCE - o000z 55

®OIN0S 726G BTT- 198€95G
QN0 YHISYBTI- EEELT LS
seounos  ££861811- lgger g
S9N0S 950 LTT- 268 %
QN0 8701 LTT- 06LLS S
SN0 €8STZ LTT- L90TZ 7S
%905 (GL/8 9TT- 1990875
®OIN0S  BETETSTI- 22298'%S
oM F=c0 £ER96SS
IO AMesH  T9ELYETT- 76996'S5
®OINS QRO ITT- -
(nys) 6L STT- 9586 75
LOIIMS 0G109'STT- BLLF7ES
®OINS 72267 ST~ L165TES
%905 HHETTSTIT- T96EES
®OIN0S  €BS/BETT- 68EES S
(WnS)  ZZZSeTT- T9RILYS
®OIN0S  ZUGTYETT- T228IYS
%NS TIORYETT- 22L887%
®OIN0S  9SGHEETT- 950L 7S
spuesyio  £8000 111- 777696

19318v1

it vn W
Vi N 00 On
»

On

V> \1 V> Vi © © ©
Vi

vn
00

v

d»

vn

19

g

wr

mz PUe affemas pa

©

VN

On

i

=
&

A

Tao =2
0UBDI 10J 814 8

<N

EN

35

0103

08T-TW-T6
CEIIN-E6
- INE6
6¢000N
82000N
L2000N
VBIC- 68
6106
LET-TV-C6
bvE-Tv-C6
9N-1v-68
€80 Tv-T6
V-6
10006
€8T v-C6
£81-1v-6
60t-1v-16

€I0-v-T6
V-6
L1 -€6
G8E-1v-C6

8¢ v-C6
09€-1v-C6
GIg-1v-€6

co
P 53

VL0 Tv-16

I 0 WN8joiIad
UNOJBNIYM 1S90\ BPeURD) 000Uy
g 0N I 0Q WN3josd
UONEIS BIjeGUad BpeUe) 030Uy
I 00 WN3joiIRd
feiodig BPRUED 090U
wnsjoiad
7 [eLSIpU| BPBUE)) 000LLY
wn3jonad
7 [euasnpu BPRUEY) 000U
wn3jonad
7 [eusnpu BPRUEY) 000LLY
wnsjoiiad
Wwngaeig BPRUE7) 000U
wn3jonad
efeyouig) BDRUR) 020U
wnsjoiad
I SSBIYOI0H BPeLIED) 000U
wn3jonad
Juafiue| BPEUEY) 000U
wnajoiied
R Ay BPRUE)) 000U
wnajoiiad
auoishig BPBUED) 000U
wnsjoiiad
Toms < EpRUR) 000Uy
wn3jonad
ISIClIN BpeUED 000U
wnsjoiiad
[foug EpewR) 000Uy
wngjonsd
(luuLg BPEUED) 000LLY
wnsjoiiad
UNOOGUUM 1S90\ BpRLRD) 030U
wnsjoiiad
JBNY Y13 BPRLEY) 000U
wnsjoiiad
——_  EPRUR)000LY
wn3jonad
2 a2 BPRUED) 000U
wnsjoiad
—. BPBUE)) 000U
wnsjoiad
IH UsLR\ BPRUEY) 000U
Wwn3jonad
8[non brg BPRUEY) 020U
wnajoiied
ROSECRUNY BPBUED) 000U
wnsjoiied
] PUegS| BPBUED) 000U/
wnsjoiiad
nuag fig BPRUR) 000Uy
wn3jonad
a0l EpeUE) 000U
wnsjoiiad
Aoy BPeUE) 000Uy




TABLEB.I
Source File for Licenced Sewage and Non-Pulp Mill Industrial Dischargers in the Norther River Basins Study Area

— O

- 3

é

i

&S]

3.

No 08y
N % ==
Ny R

N 0o

131 381 3

3.

39

ﬁl!%g ;®%®§BZ

d8li

Page 3



TABLEB.I
Source File for Licenced Sewage and Non-Pulp Mill Industrial Dischargers in the Northern River Basins Study Area

° 8k -, 1. @
: St | e

3
FERY s ms

..... %
il
21

ag

© Ith = ol b—

ST
;hA
DO =
N0
- foagsS
P A =——aro
O1—=gocAd |

USFFf?«Hl!?JN }

8 £38

1| : '1'5 14

>

Paged



(>
N — Mg
D w )
3> . Won
LE M. Vn
e
— 0 OCG=—0O
=
:8I
> nOP_
L ll—a>
OO OV 2 e
wq@o
Lo
—00
*
QA
U] v
U =
ri—
x HUlfl
SN o o)
4OTC _v—
Sy B
L R —

valy ApnIS euISeg JoAR UIBULON aup Ul SIsBIRLaSIQ [euisnpul 1A dind-uop pue sfevag paousary Joj aji4
[g31avl



9 abed

valy Apnig SuIseg a1y UBULON 8L Ut siBieyosiq euasnu) (i ding-UoN pu aBemag paousor 1oj 14 sanos
[ 937avL



sJ

»J

) abed

MY 7 feusnpuy 00005Z11- 0000095
abeyosig oN 0t - 2 o e TITLS
- = & w5 il
- SQINOS &= o CETEG
S i wm, THHIED
& 8 m&som o 182
auou — . T @ ¢
affemas
Ny opPed (B} ' BEpOU  Oipousd  [ROSAIBINGRAUO  [ediolnW  TOR/OYTT-8 :iEF
1uejd noybnoay
abireuosiq oN elEp ou aisemsnoprezey  afieiols asem 90807 STT- mmmwzm
SNOLIeA > e 7= T9080CST |-1199G¢. 75
UooBe-] aevg ueD U weidseb /1661 671- 22212 9
aBrRUDsIq ON EJED OU Weidsed 8716 6TT- 000079
ahRLSIq ON TP OU Jedse /9799 STT- 689G6YS
oo $e9In0S 166/ 61T- ¢¢CTC 95
alou $89In0S /919y GTT- 689565
09L7 ¢0S $e9 InoS 902G, 1T~ 90EC8ES
wrads S90S 8ZT66TT- 00007 93
- - YLLETT- 6ET86'%G
£601020S — s $e9IN0S /L ETT- 6ET86'9G
o} 0] AL} e}
ol WO SI Mo
eoafeioisau0  afiemas
YealQng eepou aipotad h__8m>=_ﬂ%§ 800 [ediolnw  §Z0TSZTT- 6TASHS
feioisfennelnaey  afemas
Hoel) UOSE) mlosn_v| aIpoLiad al0 fediounu - 68869'GTT- 99GHZ 6
aje[narued 8jcpuoisand UOITEOO]  [|IUMES  ZZZ6y ¥TT- TITLEYS
o 5 aUIIA [e0])  €6862°LTT- 8/2E0€S
Buissa00)
¥oRID Jeaen 2Jep OU [0 ¢C6E LTT- 812E0TS

-

.§<%am SUISeG JATY UJRULION auj Ut Sifi

R0 L GREDEST

RN <o - ° oF
[d31avl

R W R R R

*a1

*a1

a1

\e]

wr

Vi

a1 *41

CN

vO

rl

>

<N

o

2UOSIC] eLISIPU] [[1A ding-UON pue aBemag peousor Joj a]1-4 80inog

00

00

VO
00

>

w

0
<N

Sen

S

f*i
<

1

<N <N

BJ

0

0 &0

©

EN

MS

MS

MS

<<<K<KKLKLKKKLK K

<

<<

3

B <

<

a 0 <

<K<

\4

5801053y
CE000N 7 [eusnpul BPELET UJASLD
$801n0s3Y
BT WeQOelS  EpRIE) UOIAALY)
— o RO
v T = x D O
>N - o = M]B\vl .Iumv:va*ﬂ Iyl
IS ~—&—e  BDRURD) UOIADYD ﬁ
96¢0-Tv-06 wd N = S =
Uy MyNAL-[<] feinbin -_
ansil BpeLRD) 0N
o S W, _ mwm% ceaxw 1
6)T4l SO TN-98 . .AEOS
pr] (BLaqv)
VOEOIWIG  SHUMS  ALnoas-uay)
T @ S ﬁj%% | 'm ___ﬂ%_m WA T
0S-TWZ6 - 9ye] Algpunog  Se0N0S3Y 0OANeL)
aumaaN [0y
VI0-TWZ6  -aYeTAmpunog  $80In0s3y 00ARD
P
8TC-INC6 SIIIH Uems mo%oam 00ANY]
007-1v-26 S e Arpunog -THhleo
BTV <8 BO o
060-1v-€6 ([} wwgzo&w_ %520
ELT- V06 —— Se9y pue _m 00ANRYD
SULISAS DwiaLp9)
660-1M-C6 9]00H §e9 UeIpu) 990
£5T-1v-€6 8|00H $e9) LBIPEUE) S990
LE0-TN-T6 |00L3S Ue|sed
¥00-TN-C6 — €
T Iv-66 HETIN0IL D] JaqunT oL
i
0¢¢-1v-16 Jeosn §[e0D aﬁﬁ [eUIpIED)
1 T6T- W16 §[60D) JaAIY [euInIe)
T6I-INT6 T [e0D) JaAIY [PUDRD T
006 Tv68  AennjNON H W] UeAOGRD)



0O OO OO O OO OO0

0

JONY MEUTVE (1)
pldin BNy e

U.‘_wﬁ_:: JoAIY JE3]) 128

B0 PALUELU

pal}198dS 10N
[¥N]

abruosig oN
Pa1}198ds 10N

paL}198dS 10N

g afieg

ARy JAM
Y JAM
Ny JAM
ARy JAM
Y JAM
Ay JAM
SNy JAM
ARy JAM
ARy JAM
Ay JAM
SNy JAM
(nyg)
i mw_. @
qog "someyasip afemas
10 3WNjoA __8mmﬂ%§% fecioiunu
afeiois/enmeynaey  afemas
ss1'‘aod _%oﬁu. Wod— _m_% fediounu
. ! afeiois/enmeynaey  ofiemas
Ss1‘dog a0 ediotunw
[EET0
8] 0} Selnoey
alj 0) IR
U] WO SI Moy
66T {1130 aB210is auo
10'TH6T ‘0667 AT TE TR S
Ul pabieyasipiou aipotiad jje0 dlgoiseue N0y [ediolunu
SN 7 Areyiues
9|qeuonsanb
UOIe0| DAY [|LpUE]
— 1uejd seh
BJEp OU 1ue)d seh
Elepou 1eyd seh
S{ILpUe| paSOjo
JIS-U0 |[Lpue|
alis-yoaince  Jueyd sed
BJep ou (IUpUe| ue|d sef

¥6109°¢TT- T9R9LYS
825L¢ €TT- 90E6975
9309 €TT- mP9E 7S
CLYESETT- TITTL G
CL62y ETT- 6EIE ¥4
L99BEETT- Q0EEV V5
69T9°CTT- T98/94
¢L699C1T- 8L2EB ¥4
EEEBBCTT- 99997 ¥5
BLLTSETT- 829G8YS
YBIELCTT- LTVESHS
EEELBITT- €89EL %G

by6rC T 1999575
0000G'6TT- 0000E™95

00009677~ 0000€'95

BE9EB BTT- T191¢%
(5¢08°8TT- 16120'95

00T —#

¥69L9'STT- 2602 €S
L7665 71T~ T191¢%

B2 Ge10%5

s = —

4

a—

1T

v o OB o s

T 9

T

P

i

—

=

=

0 \0

N g ¢ 0\

v

=

e

&

a

S

t
v R 3

8

8

0

®3 ®s B @

S

®

1)

a8 P P
5

§

&

S

8

N

o)

EY
MN

MS

EN
MS

N

N
3

N

MN

N

<

<

I

<

<

<

\%

Bl Apnig BuIseq JaAry UBLION au r siaBeyosiy [eunsnpu] (i ding-UoN pue aBemag paousor] 1oj a]i-4 80inog
[g31avl

¢000064
1000064
4700064
000064
€¢00064
1200064
020064
9700064
¢100064
1100064
9000064
8- v-E8

624 820-TN-08
Or0-TN-T6

90-TA-T6

=2 L. 8

T2000N
BT IW-T6
TET- 06

S
[ST-IM-16

arLT-IM-68

alouny
sl
97509
§|I1H Buviadsiym
18)Sayo0Y
3
BT Hong YuoN
PURJSSRIS)
Hoos| 3
uou1jo)
o g

BUUEXOY

1ypuer] Areyues
(14puen Areues
a6po] auIdIpap
BUIGWa 1530
NS
G

e [jILIaneg
oS qoq/eyy

BOSEgRYlY J0 Anog
eosegeyly Jo/iunog
Easegeyl J0Ano)
wOsegeyly 40 Aunog

—vex ©
ROSRCRUIY J0 Aunod)
BOSRRUNY 0 AUn0)
eOseeLy 40 iunog
eoseeUy40 fiunod
Eosegeyl Jo Aunog
BISECRYDY 10 AUn0))
fBiau7 aneladoo)

T
aepIesI)

aepIEaI)

JuouLIEp)
alileld
UEIDJ0 A

P17 S80In0Say

BELR) UOIAALY)
7 $80In0SaY]

BELR) UOIADL)
T $880In0SaY]

BPELR) LA

1] S80In0say
BELR) OIS

7 S30IN0S3Y
BPRURD UOIABLY)



0

©

OO0 0000000 000D 0O0OD0OO0ODO0OOo0Oa0

abryosig oN

piadun Y8810 11008Q

Padunw

o8I paiEuun

6 abed

Butysem

e O BRI ZLB6YTT-(BZISES = - B S w
oo%w RLSID afemas

%_w__ﬂ__: o dpoisd |0 aARNNIYAU0  edionw 00SE0STT- TG - - B = N
s%wc__ e poljoads Jou afemas
§H @m;o_% SnonuBUd  UoIed0] ‘S|jo oMy [eclialLnuy

m_ Ly - RIS TORBOTI- €EBSE = S - & |
Sau Ul o@eew\%_a ey afiemas

o_%__w\_,_wm%o: 0_8:3 _8_0_%5 S:vm: Hvom@mmmm = ©m % - @w
lipe

BNy D_w_h_g_\,_ 9SOVOETT- BLLLTYS R

BNy LT60T €TT- 161775 = 0 = g\

BNy S 6Le- TG = = O Az MN

BNy TSN ©8S6E BTT- 6BE0F'SS  # - 8 w

BNy TN BEOPETI- TIHESS ¢ @ . T

BNy TN J9%6TEIT-8ErSs = 8 = 8

BNy TN P00ZT- 950 =~ wL = MN

BNy TN O00S0GTT- BLZEVSS = = = 8

BNy cw_m@_\w_m 0SIZLBTT- TS = = o & 3\

my _mm_%m POTYTT- SEET6ES = = = = Ms

By _m%m QWUITT- 9GS < = @ 02 MN

BNy BERIL - S0P T 6E6TYS = = - = -

gy __%.W RIS = = & - oy

BNy POIJIDON  6BBTEETT- 9995 75 = < N

BNy o TU%YS c fy = ©

ANy 05.6871T- 98687 S 69 o

BNy PIIDON  90O9ETT- 0SLLSHS = - @ MS

SNy M UBRTT-8ees 8 e . MS

By JNM - H6T0STTT- T9OLYS =9 = MN

SNy JNM  URSETT- TITTLTS = N

<

a

<K<

\%

waly NS LISeg) Janry IO 8L Ui SISBIRLOSI] [eLISNDU [l ding-UoN pue afieweg 8&8_._ 10} 8]14 80In0S
['d31avl

qIT-IN-68 3ismug
8) T4 800 T8
¥80-TN-08
¥10-7v-68 UBUUSTON
£20-IN-26
10 V68 e Ualfad
(IUPUE"] PBLHIPOIA
09eY YOOJOMAN
alIS ‘U0
ELOM 3pIdnSad PliyioyL
66904 TSN
08504 TSN
9250M TSN
GZGTM TN
890 SN
0590M TSN
¢0000N TSN
uoneIS
£0/0M Emce | m_gsm%g
0LOM —_—n
uoneIs
00LOM  Jaisueal Ajrq Jabi
Uoneis Jajsuel |
6690M MaIAMOpEa)
T980X uoutjod
L690M feT] 30UaIme]
— o fupuesayeod
80X - —
TELOM PUBJSSEIS)
EELOM alowny
Ly SIIH Butiadsiym

Py sBuipjoH
IS SIUUBQ

}oged

|00UOS pooMpEaq
Sy
Pue n03I0M I D

BILUAD

$9M0584 S
pliyioyL Jo Auno)

:ooa%o
U_;_u
8pURIS) J0 AJUNn0D
alitel
apuRI9) J0 AJUnod
alliel
%%_o*o unoo
alllel,
anURI9J0 Auno)
alitel
apURI9 0 Auno)
alliel
8pURIS) 10 AJUnod
allrel,
3RS J0 AUnod

PealLeg Jo Auna)
PealLieg J0 Auno)
So__
peayIeg 40 Aunc)
séeﬁw faunog
EasegRY J0 AUno)
EaseRY 40 Aunog
EaSegRYY 0 AUno)
EosegeUly 40 Auno)
ROSRORYN 10 AUnod)
Easeqey J0 Aunog



TABLEBI
Source File for Licenced Sewage and Non-Pulp Mill Industrial Dischargers in the Northem River Basins Study Area

Bl

b

'8
| @F

Page 10



TABLEBI
Source File for Licenced Sewage and Non-Pulp Mill Industrial Dischargers inthe Northern River Basins Study Area

o
Eef <> o)

=

Page



ml

m

ml

ml

mi

ml

ml

ml

ml

ml

piadun oAty aoead  [feyutds

JONY nR[S

PINWAW- ATy BISBCRUNY

piadun  Ary easeqey)

Qprdioy 2Seqeu axe]

pladun Ay easeqey)

palin=e» =

JOAIY BUIGUIS
abireuosiq oN

JNTY BISECRUN

piadun saIgpoweul

S~ AUl

I1e}

1%}

(3~

I1e}

S

aod m_m JRYSID
auN[oA
6dog ‘uuojijoo
[e38}. LAO}I|0
_ _ﬁow.w&
Hd ‘S0

2IpoLiad

(190 3Bel0s
U] 01 aABI R}
alj) 0} 21qoJ3eLR
AU 0L} SI Moy
{190 aelois auo
|80 SATIEINIR} 8UO
'S|180 910JgeLE Jnoy

([0
anIe|nge] Alepuodss
300 'S[|30 SAITEINIR)

JOBWNIOA™  SNONUIU0d I@w:_a om—

RS
JUBN}43 SnoAUIUOd
UJIM S]}80 pareige
Hd ‘anpesadig) XIS MIM WalsAs
'SSL°A0g  snonunuod  Uoofe| pajeide Ue
S (190 aBelois
‘qog "doreyosip aAJe)|. 3UO
JOawnjoA ~ aipouad 5|j93 21qoIeLR M
(130 BATJe} D} [euly
ENITOTE T
SnounUoa Lpima
SSL'A0g  SnonUIUOd S|[30 aATTE}NDL} oMy
og soreysip
JOBWN|OA ~ dIpouad  [[30 JUaLLIeaIA BUO
HNSSL
qog ‘sbreyasip ! [EETSEN
OaWNoA ~ 2IpoLiad ‘I aAITEYND.Y AL
Joam ol t%__&m e&m
8 0) anJel|noey
aUj Loy SI Moj)
+||30 861015 auo
<@ oipousd (10 BAEIND.Y BUO
<
{667 1006 404
€Jep OU T66T
urabreyosip ou  a1potsad  |[80 aAIRYNIR} BUO
mmm_ 5120 afiesols omg
‘q0g "S0seyasip 180 AT} TR} AUO
JOBWN|OA ~ dIpouiad 'S]ja0 OIGoiReUE oy
[EAELI0Y
o} 0} aATelNJe)
alj) 0] dIG0ugeUE
AU LLIOJ} S1 MO}y
S ‘130 afelois auo
‘qog "doreyasip 180 9AIT} 3R} 3UO
JOBWN|OA ~  aIpouad  ‘S]ja0 dIgoigeue noy

BNy Apnig Suiseq JonTy UISULON au) Ui Sia

21 obed

afiemas
fecionnw

afemas
edionunu

afemas
feciounw

afemas
feciounw

abemas
[eciounw

afemas
[ediotnuw

affemas
_mq_o_%g

iRy
RS

abiemas
[editunw

afemas

CeLT091T- 0002E 8

00088 111- 0oo00'09

0000¢ TTT- 90E0L %G

90899TTT- ¢2L0T LS

0009T'TTT- €€87985 =

0509L ¥TT- ¢eebevs =

EeerT L1T- Celya 85

85 (88915

0SCGTBTT- 99725 2

8CSET Y17~ 8250975

pdounu £ <= 8 S £

ofiemas
H_Hg_o_%c_

RIS [eLsnpu

0GL6T LTT- ot/ =

1937avl

= o

N

S B

S

8 =&

= W

=

VL

MN

ml

EN

3N

EI\
35

as

MS

N

[\ dind-uoN pue afemag paausor Jol 14

CL

anes

<

<

<

<

&SRO A3

L950-1IN

Wn/.l.l@

¢L0-TN-68

==

9e0-TN-26
0226

C90-TIA-06

814 820-T-8L

624 STO-TNBL

J8 110G

UOI[[ILI3A o4

Rexnpan 104

Reyj o4

o) o,

0gIUISSY 1o

as Ansaiod
g Jaj004

I SIS
PRIO AL

A

Sl



60

pat}1oeds N

pladun i) pleul  |B)

piadun ye7InH Bui4

Op-Jrexc - 1oAY IicM

(Vp]

PayoRsl = L

piadun o 1!

pladun  UMOUYUN  umoUUN

pa1}108d JoN

pladun e unBoso) —

€T abed

” fuissaoud
Yiep ou Jgpoer B0 CTLLTT- GE9EES < 3 v
! P mﬂ%%m =
BJEp OU N P = [ediolunw CIT- TII6ES = 8 o= g v
D e 60 abios [edir LT6CCSTT- TITL6ES
8] O} BAEIN0RY
S ol WO SI Mo
‘qog "domeyasip ‘|ioabeioisalo  afiemas
joawnjon © oipolsd  [iR0sAnEINR} U0 edliolunu EEeSES = 8 8 8 8 Vv
“TOGT. Ul SisAjeue
[olojoLialoeg [EEIVEN
_Ngm Ue Te6T ‘|l80 AmRYMIR BU0  ofiemas
ul3breyosipou  aipouad  ‘S|jB0 21jolseLe N0y edion 6.8 8TT- TI9ETSS ¢ @ E
uonsabip
afpnjs 210042
e |10 Biysijod
LRTATTETN)
Arepucdas
‘SI010BIU00 ma_mo_ [
funeio) ‘uijies
Ariud ‘voelse  afemas
SS1°00d  Snonunuod L jerowaliud  ediounw 0508 8TT- 820G ¢ @ nox 3
abireusin Juanye
uabiAxo SNONUUOD LA
DANJOSSIP uonsaBip abpn|s pue
‘Hd “aInmesadus) funmss Azepuodas
.mwh ‘U0ITEJgR ‘[eAOLLR
'aog s0eyosip Wby e afemes
JOUNJOA e uoiiE PRUBIG [Pl ERSSTBTT-GZ0EBES ¢ B = & o -
(190 bei0s
ol 0} 8ALel|noe
alj 0) dIG0lgeLe
ol IO ST Mo
S ‘(180 offeJols auo
‘qog "doreyasip ‘|10 9ARYNIB} BUO  aemas
j0aWnjoA © opoued ‘S0 dioioeuB oMy peciolnw /9998 /TT- 0526956 = S 8 8 — 3
ljpue]
MY Uw%m_\@% T€GLGTT- 05086 = 5 &= = P 8
$51'a09  apouied RdoWNW - 77718GTT- 05785 = & = e E
BuiLjsem
— e el ZvB6'STT- 688/985 wo= o= v
s[je0 afei0is
) 0} SRy
usbixo al}} 0) 2IG0/3eU
PAAOSSIP A LIOL} SI Moy
Hd"sS1 151129 abelois sally
‘aog ‘s0reyasip ‘|10 ARYNTR} BUO  ofiemas
J0BWN(OA ~ aipouad 'S]js2IgosseL. Jnoj mwg_o_%s = Scs o ® 3= I\ -

JRUSIC] FeLISTPUL (11 dng-UON pue aBmag paousorT] 10} afl 32inos
[g31avl

Bl A Buiseg JATY UIBLYION 8} Ui S19

P17 S32UN0Say
a Te0- M6 Jary Baig)
6740 20-TN-98 JIN0JUBBI)
SNIo> A o8 U_(_m_wmm.‘_w
lodiny
6) T 620-TN-88 3Ll eI
6)14 600-TN-58 3lIlIq 3pUBLS)
6)I4 EY0-T-L8 aoE) ApURIS)
6)1Y TSOINSB 3jmmols)
JUoWaDeUR A1SBA  UWBMAS
gev000d [1UpUe] PaLDON SO e L9
$50-7N-98 %E_o
670-TM-16 — SO[ES [anBIS) [BIRURD)
6)14 890-TN-98 Y1) X04



TABLEB.I
Source File for Licenced Sewage and Non-Pulp Mill Industrial Dischargers in the Northern River Basins Study Are*

wIm

ao

Go ™

S —

(da»]

wn
wn

‘@
"W

=

Nogo

©z A

©FN

Page 14



GT abed

= = o2 ms_gw %smm 0ew = ;B o~ 8 4 yeeyp - <
g . (unnys AL =2 L = MWN VY BE8 5P = :meJO
J— @2 Vs . - o~- m_ \V oo Vv = o
S300i g
@ fupes.ds pue ¥R OU P BRS¢ o N v e -=  covie
3|qeuonsanb 1IpUE] . 1
8 UOITEA0] BNy gues 000ill- s= = & ¥ M v JOTM TS ooty Areyiues ey uojuH
_ BuIlsern P11 8L6T Sla|eH
$1 aireupsiq N wEp OU el 8w LS 8w o v N6 OO Anea oy
Aoy
o4} pebreu2sip pue
pajeaI} | pue Ayjiog}
JUBUUYea.} JaTemalsem
DI Epeue)
10 moo%_w\se:_ afiemas
T N SR TP SO0 SobabeNEsIOU oMW 000 LTT- 000 ES = = T Voo OIS oK
[EEE0S
) Ol Ny Nogy
alj 0] 21G0J3eLe
aU) o] SI Moy
mmm_ *|180 a6e10]s U0
‘qog "dbreyasip ‘20 AeYMe) U oemas
pRin RROYE IR +Joawnjor " apousd SRR IO} eolon  TOBRSETT- BLGTORT S F= e = I < 624 S0 TNR Yeal) UM
(190 Bel0is
RENTIE
ENDREE
AU WO SI Moy
S ECETI
‘qog Areyasip [0 aAeYNOR) QU0 ofemas
piadun 1 aLiteiq 159  [feyBunids Joaunjon ~ olpolad 'S[180 dIg0IGeUR N0} fealolun  /TETGYTT- 68T G = = v TN %___wm_%f
_oo | s 17 S1npol
s BlEp ou [|LipUe| —  TRTTLIT-680aM8S = ¢ BT = N S GZT-TW-06 — Rou 183104 [oA5 ] YOI
furssa00/d Snpoig
[|pue| oo THRZTLI- L9TEv8S = < 60T = 3 QIM06 mgomo_m%u%m_z
[|Upue| 7 oger T o s 0l & o B GCT- 06 158104 9197 YOIH
anpISoY
e
‘UabonIN
RILOLILY (190 aelois
‘snuoydsoud U] 01 BAIEI LY
DOA|0SSI alJ 0] 91G0J3eLR
B0 ‘UeBOIN a0 Wosj SI Moy
SRR, ‘SS1 {1180 3610 3U0 P
‘q0g ‘20rey2sip [P anRINRLBUO  afemas
- — s = JOawn(oA ~ aIpoLiad ﬁ_w_un%mmw%se] pdonW Q00T /TT- LTyes = & g H 8 5. B a7 Uiy
U] 0 aATJe)| ey
AU Wwoi} Moy}
Jieoseioisato  ofiemas
By dows am [y +51°009 . dipouied ‘(120 3AENno} 3L0 Wg__o_gg = ud S L o MN 3 G)HL00-TIN8 fn9
ealy ApNIS SUiseq JaAly UIBLLON aup Ut SIaDRU3sI [eLasnpul 1A ding-UoN pue afemag paousor] Jog a]14 82inog

g37avl



9T abed

—_

<l

o
=
=
ug“
— vSﬂl
— A N
.Il ST O ——
IE- H,a.mv_JI
Lra> v
(%2}
L —x
—— - —
o WK
—_—

<A IS sUiseg JaAry UisyUoN U ur siaBieyosi [eLsnpul I ding-UoN pue aBemag paousor] 1oj a1 0nog
['d37avl

183:

wnn



00 0OOOODOOOODODD OCOOO © © O COOOD © O ® O O O ® 0O OOOOOOODD

1T abed

Y N LT[ & = T BTN
SNy 1S ?g.@ WEE S 8 8 o —
SNy TN TSI TRY £ 2 o F |\
Y S Taa_z. 2 S o 8 -
SRy TON  [GETSETT B 2 n & S 3
Ny SN TSR TR 2 8 &8 8
oy B i e s£8: 7
v S I %6 6T & 8 <2 & |ms
ANRY A TIOLET- Q0SS 2 F o9 8 MS
3|qeuonsand a

UoRO0| 'SAIRY  AISBMAI 00025 0TT- 000875 T =2
g]geuorjsan

UOIEOO| 'BAY TSN 000ST TTT- 0002L8S £ 7 B8 2
3|puonsant

uone0] Ay IS £ 8 & ©
3|qeuonsahb

UoI00) _g_% TSN Q0089TIT- 0008TLS noo B
9|JeUONSaN

Uoleoo| ARy TSI E rr & e
m_%:oz&% dIS

UOIRO0| 'S A A 0009TTT- 00088'6G © g & -
3|qeuonsanb

U0IeD0| “anoy TN 0000nU- gores — 8 B S
oy U 0T T =2 W
Sy JAM S0 68581 = = W 55 &
MY TN s «INA0D = W _M.ﬂ w [¥o)
SNy L9107 §TT-768807.96

Ay JNM  SLIOZSTTT e S & o B
SNy S0 LTT- THeT6 & & 1 S MS
m_%co;m%c uoneIs

LOITe0| d>=o< JoJSUelL = 8 8 MN

uoneiS
Y L_w_v,v,mbccﬂ O00ELYTI- 0000V95 © = B 2 —
Y POUION  QGL9EGT - BBooo =@ S B S MS
SNy W 2R 2 S o &3
SNy TN 8977 : QP = 8 B M
Ay TN E6E7C8TT- 2 S ar 8 -
JaJSURIL

Ay W T GIE R S o 2 S
SNy TSI —sQ B o 8 A
AN = %@i&m @W = W =3

ol | oo
i N g 40F S s =3 N |
© s )y TR R MN
SNy TN 05069 /1T %_@Mﬂm S - 8 W
SNy N BIIEESE 2 « « B Al
SNy SN TSl lepioe i = 8 - «
SNy LI SrE = = o= B w
sy __MW? EOCEIGIT-TIOREST = 2 © 8

NI BILINO) PI-TIEE 2@ & o 2
Wy PR TS S L < = A

<<<<< < < X oo XOXOXOKex X

&

a XX XXX XXX <

X ox <

<<

Bl ApnIg BuISeg JaATY WAULON aup Ui sieBieyosiq [eLisnpul [1I ding-UoN pue aBemag peousor Joj aji4 30inog

rg431avl

e
8290
86904
12000N
6T000N
8I000N
91000N
GTO0ON
7T000N
o

9%y
&

605000\
8ES000M
6E5000M
g
S <
L790M
¢V80M
S <«
T
5}
7990M
N,mm.om

GGI0M
£590M

it
£

| 114pue] paIpoy al
g go
1N 02al
1N 0 ql
& E
1 S -
1 S -
5 0cal
uolielS
LRI oA 0z dl
aIS [esodsi
asem Aig NGl
TN NgI dl
TN NG al
TN Ngl “ql
TN NGl
A aisem Aig NG al
TN NG “dl

fe] loaveq -l
_D o o
P R N T ..w -
NOplfuie) - =
CSapTouiR) | 3ral
JopIs| Silely
1S/MRI) 3L ediounA LT "l

UoIeIS Jajsuel | M dl
UoNeIS Jajsuel | M dl

__%%%%os_ Wza_wn__
T

& 49
uoeIS
IoJsuel| sISeAN MH al
3 e o
S q-ql
ToW q dl
= &l
S qdl
& q ql
TN q dl
N qql
(lpueT _
poyipoA pueido,. 17 q
e i1 al



g7 afieg

-
b= SN
o, =i
n_v.a.dull*
S -
s @ NN S
— woor—l—ioy  —thll
| x4
P =i
—= »
L
<P
3o O3 i
—Pps e
*ac
B A=
22"-N=
< A
2 N
=5 o W < .
e— o
J— W,
3
&
(@]
0o
L) —
-
U —=
—
—
LO
—_on
oVl ©
- . . (9= Te!
— (=
N = I

=

Bl Apnig sUiseg JaATy UaUION au U SIsBIey0siy [eLsnpul 11 ding-UoN pue aBismag paauiaorT Joj a]1- 8inog
[g31avl



82

OO0 O 0o 0o ©

©

O[elieAY 10N 314

pladun  Jany Uoo]

JaAry unfiasoy

UL MOGXQ)
JONY POaTON

P2 apppd

pedun  sau0) ueBign

c._mac: §2013951n0J 3

10 paeuun

1%

&

1B}

1B}

EJep ou
| 960 Anoedo

aod mﬂw_h.ea_u
103WnjoA

[I1pUe]

T/
JRR (130 30eJ0)s 7]

apotiad |30 3AI) IR} 3UO

a0y
TR6T. a07eyasip ou
sN@ %c aipotad {20 AAITEINE} U0
J _wmz 0667
ur0reyosipou  aipouiad 170 afeaois auo

— >

Y
Y
Y
MY
Y
Y
MY

L@um|
apl
PanjoSSIp €] 87 0)Ul svojy
Hd "ainessduwse) DIV 8YET] PR 0)
S 80/240SIP SNONUAUOD
‘a0g ryosip IV LiR)sAS UooBe

0BWUNJOA ~ SNONUIUOD -BaIRAREA[30 B3I B—
joan ! .B_ﬁ_aw%gmm

015130 aAEINOR)
U] WoLy Salias

. VETREE NS

= o 800 'S80 uaLLBal]
- —= opotd  anEnaE) oMY

(190 abeiois
U} O} 3AEN O}
alj) 0] 21q0JeLe
AU LLoJ] SI Moy
‘190 3e101s U0
SENENCTET)
$SL'a0g  aipouad _m__aojemgsse

[
nabreyosip

T ueomo

afel0)s/onne)nTe)
Ugoq Janau'Sey,  aiporsad a0

valy Apnig suilseq JoATy UIBUMION aup Ui Sid

6T abieg

fussaooud
[0 JOTTEOTT- 69606 = [ (2
SUIN 1200 T6BSBLOTT- TREE0ES & (¢

Femas
oy 7788 STT- 2Ly S S

___%%._ QOTLLTT- TITIEG & oo
TS
oW 8708T/TT- 9006915 & S
afemas

_mQ_o_%E@ @ LR S =
LiLjgem

PReIb  ypeTOOTT- 198988 =
UorgeIS
_m%w%m 68850TT- €687 = S
BRI TRONIELES = =
uoeIS
JBISURIL 9977 STT- 68868ES S =
UoeIS
BRI oSBR= TS =
UoIgeIS
Jajsuel] = O
UoeIS
JRJSURIL  0GLSTHTT- 9500L°€S =
uopeS
RSB 19855 - EEBCSS =
fipue

IS
Puwifiey  Z/62pYTT- 00GTLES 'S 8
FBemas
ediotunw 199975 = +—
Born

(T RTT-TIR G 2 8
afjemas
PN 9088E9TT- TORZT 85 = S
emas

%Q_U_%E s So= 2 ©

IR00SI] [ELISNPU] (1A dind-UoN pue aiemag paousorT Joj aji4 30n0g

Ig31avlL

S o

< N
B 8 o~
B 8 o
$n@>>m
/=B 8
S B -
L2 F ps
22— J\
S &F 3
== 35

= MS
2T
= 8 3\
» ZUON
e N
vNWNS
o ‘S mZ

v I f3IeA [0
v W Rk
3 TE0-TA-86
(IUJpUeT m%_?_
v < PETOU0T
g T80-TN-68
SV (26)14 S0 TN-98
Vo 0 IWG N 038
uorelS
v 7990M JaISURI| 5B
uorels
v 9990M J3jsuel | 31Sep
uonels
v 9/90M JaIsUes] a1sep
uoriels
v T990M JaJSuel] isem
v C990M UoITeIS Jajsuel |
v £990M UOIBIS Jajsuel
v G990M UoIelS Jajsuel |
([1JpUE
v 0890M  Amyiues Jeuoifey
v 6)[020-TN-S8
3 =0 ~ 8

3 6)]M To0-TN-08

v = _8

o
(1167) 0BIRIS Je0SITT
08181 JesNT

100U e U00T

g@% %\sg_om
[euoIb3y ey o]

Royows 3

Ofeyng omI
!
SalspU J09paT

Rwouny aisep
%m Ly 315 5087
HOuInY SISy
PYOS BUUY 81 98]
Lo SISeA
PIOS LU 815 %87
LiouIny 81Se
PIOS 8UUY 1S 387
LiouIny 81Se
PIOS LU 8IS %87
Liouiny IS
YOS BUUY 318 %27
LJOYINY 31SBM
PIIOS BUUy 8IS %87

Aiouiny a1sem
PIJ0S UL 815 %€

apige] %]

RO

2R e

oS



- = —
@ o .
[
x —o
lkn
By —n _Qlux
[
- — o
<o
V2 =l
—
[J 07
—=hu
n AN
[Sudife SN
—
N =X |
= LUK
ﬁ% —° O —a— o
) _H OCON—t—— wn
-
oo oo —
N\ uYds~deo
« ]
© TRy
N Ae®
—— =
an— * -
— S
Lf P
— . (=~}
-|I Neo— )
. — — P —
w
~N
e
Ty Vo)
T Y v—n—

Bal Apnig SuISeq JoATY UISUUON au) Ul sIaBreyasi feuaisnpul {1 ding-UN pue aBemag paousorr Joj 14 sainog
[g37avl

ELDS o



Ligli

o

@é

Tc obed

v Fer

mr_’
2aly ApMS SuIseg AR UISULON au) Ul SIaBreyasi feuaisnpul 1 dind-UoN pue aemag paousorr] Joj 14 ainog

[g431avL

L s



zz dbed

L L.
&
| — =2
o — on oo w N
&
— . —r D
om
om
v Loy © _ moo - —_— oo
B
— om o0 o @
— O m—
2
32 | .|_n
— Qo - .
— B
-, co TN
o> o
— RDF® Ny
vepl Yo
— LN
OO M il
—_— —_— =G
OCS
s T D
— R
— R &Ika
- —_ Ot
OO r—Ll_a
(54
=
1
~—
~—
rd — < u
—
oRD—— i = ——
o a < r>»

waly ADIS SUISeg) JOATY UIRULON o4 Ut SiaBIRLsIc [eUISnpu] I ng-UoN pue aBewag pRousorT 1oy 14 20inog
[g31avl



TABLEBI
Source File for Licenced Sewage and Non-Pulp Mill Industrial Dischargers in the Northern River Basins Stucy Area

5.1%8S

1J.1 ¢ &

a 8831l

33133

81 4 | 3

Page 23



S

abreynsiq oN
yoal) Aener Bl

pladunw

0°321100) JoAY 383

Pedun  UMOUYUN  umouun

— JONY 3083d

oF T
Ldd oo 1H
aroeos
Ul
—=> opolad |20 AIeYNIRY BUO
]
1 3bJeyasip
Joaunjoh
44, 66T
S5S1°d0d
- 7667 J0 1O Ul
PACIRUASID 06T aneIodeA3AILN
pafreyosipjou aipotisd  digouse aUo
Y
abpyosip Juanjyjo
SnonuAUd %_;
Buniereinap abpnis
U S8 auLiojyd
uabAxo UM UonasjuIsip
RAJ0SSID IENTIERSTI
'HA"00D 'SSL UOITEI}LIEI) OMY YlinA
‘q0g "a0keysip $500idl uauwreali
JOBWN|OA "~ SNONUNUOY  Y3}IP UOIePIXO
— — < Jlpotad Umouyun
SNONUIUOgBLNS
BI|IS
aAI}0eal orgel
uoneaUoILe
"a5eal)

2 10'q0D 96 [edioiunwaiep
'a0g spios 1008 Ayjioey
‘Spelew ‘suaLanu JUglLeal) AIBpUOY8S

'Sl Jofelu e fuipjing oy Spiefal
‘SlejauRed Ul 10 palJe) Sem
reaisfyd WiesBoid funjdures
-10} pazAjeue B 2667 10 |[B)
SN JaJeMaISem UL JBAIY 80ead
AU SU0ISE0 auy oy abieyasip
m_%az JUaNjy3 Snonuniiod
J01deg pue Ajne (A “Jony
U] *JoTemalsem 2083 AU} Ul pUe)
Joj Wreifoxd §6877 IO Patea0|

Burjures ON  Snonuuod  §][20 9I0igeUe Jnoj

vally ADNIS Suiseg) JaATy LIBVON &) Ul SI0RUSIC [eAISnpul (11

¥z afed

uores
J0SBi0LI0Y  90BBY'ZTT- 8Z89T 9%

A0peszuidul - 90BB9'CTT- 82597 95
$eQJN0S  00G0C811- 0GCETLS @

ey seB %07 8TT- 0SEET LS =
aemas

et /600971~ 2Li298S

ofiemas
ediounw - 688G TT- 1670995 =

Justuafeuep
A
[[Ljpue]
PolJINO  L990€ 9TT- TTT9.'%G

afiemas

Ao ¥7767 87T 7696005 £
aeings

W 46/7LTT- T9802 96 %

afiemas -
Wa_o_%e 000LY'LTT- mtz.@m =

9 31avL

8

8

N

=

a

I

N

o

n

o

MN

MS

MN
MS

o~

Ind-UON pe 8emag paouaorTy Joy aj1- 3ainog

On

[

(=3

600-IN-E6 Joues
WOT- V-6 Jouels)
8- v-16 SSIILOIOH
OVT-TM-I6  UHON SSIYUIOH
6)14 ¥70-TIN-G8
601 11 TN-L8

JuauaBeLe s1Sen
[E70004  [IUPUET] pRLIIDOA
6)14 2L0-TN-88
2V o

$30N0S3Y
AB1au3 punuoisLag

fBiug @%_,%_e&
$30I10S3) BUIGWag

U
S30IN10S3Y BUIGLLA

$I%d

[00UOS T Ssalised

JUBLRRS
S9JA SUIAEd

SUOIALI0D
JBNIY 3069d

Jodi JanTy 8083



Gz afed

vl Apms Buiseg JoAty UISUVON au) Ul SaBieyasiy feunsnpul {[1A ding-UoN pue abemag paousor] 1oj 8] 80nos
[g31avL



)

9z obed

UoIeuLIou| ON Epou PaIJI0adS Jou UOED0]  [eLasnpul v 999-M-99 uojuownsg JURRIAN
(130 Belois
8lJ) 0 aJelnoey
alj 0) dI0[0JoeUR
AU LLo) S1 Mojy
'5]120 afieicils oMy
B o [P0aNIRYNRL U0 afiemas
piedun jeuiqus |yfunds S o= Oiposd  S[je0 OIGOIRRLE N0} _wg%\_%me L9T06'%TT- TTTHBES ¢ 9 % =8 v y(6g)1M050-TN08 opnBues
EEPOU  auou  [Rouonelodenaauo  ediolnw  ZZ6TyETT- TITOLSS o o = 3 )TN0 o] Apueg
(160 aelois
o) 0] aAlJe}[nJe}
a0 0 ‘SaL13S Ul ‘S][20
I00JFBUE 3U) Lo} SI
S O TRTEE 0T
‘q0g "dhireyosip 30 aAENde) U0 aemas
pedun  JayINdS e ' JOaWwNjoA ~ aipotiad 'S]j30 2l0JaeLR OM) _o_m\_,x%% e80TL8TT- $690L'SG @ s 2 N < B)YE0-TNOS |1010RY
1B 3|pped : Egpou  * alpotad Rdownu  GgEE0STT- = ¢ ¢ £ s MS v Te0 NG 3bpuig ojo0y
afiemas
aeyosiq N ol ‘SiR0 olqoigeue omy  edolnu  T9EZETT- TITZEYS © e o= N v (TN JRIS300Y
8 0) anJel|noe)
0 s1eak G sem alj) 0] 1qosgeue
sbireupsip Joud aUj Lo} SI Moy
58] SAes Jama] 'S|190 aBR1cls oMy
"EJBD OU ‘66T IS0 SANRYNRI U0 afiemas
pladun yeaipfeH eyfuuds ¢ Aeppebreysip ompoued S|ROdIdoRUEOMG  ediolNL  OSZZGOTT- ZL60CES = ¢ s F MN v 6)2d9L0-TAH8 qo0y
alou 8%1%5 £e8T9TT- £6820'99 & %8 s v G- V-6 Hypns — - cos
8 090000 €EQTSTIT- 6682096 ¢+ = FB . ¢ v ZI0AMES  EOVUNS  — = e
Pal41930S JoN Eep oU Wedsd guzyeTl- ¢ e e =B . AN YTIN0G  auydsor PSR I0 el
paijoads J0N ep o — s Wedsed  eepeell- BTG ¢ 5 8 == B fIMEE g o o <o
alj} 0] |29 8Alelnde}
SSLHAN AU LA} ST MO}
‘a0g "30reyosip leoabeioisauo  afemas
pledun sau) [emwo  [Ry . joawnjon ~ oipoliad ‘R0 anIEINIR}AUO  feciolnl  p46/8/TT- SR00TSS & B « MN % v Moo s fa)1e obpiy
0070 ¢0S €905 TT999°€TT- €895 %S fe22 % 2 v YROTTVH06 anbojjog -= .E._I ®
o8 $9IN0S  /99Z9°€TT-9800YS -+ =+ & m F v JGETh oo B3 8%&_2&
o O8 PG o2 vimncs c B v 660-Tv-66 e awsndeg R
m
~ 21ep U edsed S 8t » 2 v o0 IMEs opTasndeg  Afeug @m"_.ﬂ_wmm_@%m_
afeysig oN EJep OU Wedsed  SB oss B = v o« 25 gpfpyopson  Abieug s0iessieusy

valy ApIS SUISeq JaAry UiaLLON aup U SIaBaeyasIy feLasnpul i ding-UoN pue m@@s@m P30UR0IT J0J 3] 3n0S
[EERELA



(=

Dajane] 88l abplimes

8]GelieRy 10N 3=

pladun

¥ean) 1y
io02ey28I] ON

UMOUUN

Jay poaTap
iDai 1380 JON]|

UMOUYUN

Bl ApriS euiseg JoATY LISULION U} Ui SJal

1z obed

%Q_u_gg 87526'STT-
RU2SI FUISU] [Tl A[nd-UON pue aiemag psauaai] Joj aji4 8in0S

g3avl

(199 afiesols
a0 0) AR} .Y
alj 0 21coJaeue
ol Lo} s1 Moy
mmw_ {1130 3210 auo
‘a0 H0ryasip ‘SlIg0 AAIENDR) 0N oemas
J0WNJOA ~ Oipouad |20 OIq0sBeUe BRI  fealolunul 90807 /TT- ER0ST'YS
= - S - TR =
EL] bou 7H | se9n0g  TZCIE9BTT- (618655
|9_\.mmrf.| aUIN [B0D  ¢LVOT'6TT- 90ES6ES
aeINILed SUIN 0D 77T 611 68696 €5
lpue| SNl | QUIL[BOD TZJE%6TT- = 855
(160 abieios
ol 0 eATJe) N}
) 01 $3Llas
Ul §]{39 21q0IoeUe
S WO I Mo
aepSIp {1120 abelojs auo
01 pabre(2sIp IO 9NIRNJRL AU emas
e U] opoued - SjaigoisE oy AU GZTETT- L9656
DAAJOSSID S{[e0 paresoe
‘Hd “anresadiug) S0 M URISAS — oBemas
'5S1°aod @ = __oo%ﬁ m%%»% fediolunw  00SE0YTT- 8ZSTTS
UIpUnoLINS afemas
ssL'aog  wpoued oy abmdosip - uoole  feulsnpur - 908G, 1T~ 950€7SS
009°6T ¢0S $89 oS  §¢Ge6'STT- ey ¥4
9200 20S @@m:om 82061 'STT- TI96675
Erpou NOBLI||30SIW GET/8'9TT- BETEE 9
- oS - P6089°STTT -
® - [|LipUE| ® - WerT -
(1pUe] ok sl S .
a)IS-U0 SATIJeU o 00GV89TT- LTHEE9S
el oU H%_Q.w% oisizS g zmeT
EJep OU o o= Ly -
& IO fMeeH TERBLLOTTT
eydsoud
101 ‘usfoniN
uebio syuou
uabon G 01 UMOP S Ay
N snjd uonua1ai e Ajijioe]
aJellIN ‘Usboniy auy apelfian o) peT
By Qm&o%mc_wo o1d
Hd ‘ssL ke o0 aeioys auo
‘aog ‘sbreyasip li0annenoR) au0  afemas
J03WN[oA ~ dipotad ‘S[j30 d10JgeUR Inoj oS

*0 VO VO VO

\

*41

*41

*1 *41

i

\

«4i o

«di ML oW1 4L

00

00 00

*41

41

© 4N

00

00

00

r-

00 00

SF

0 R

<N

«ft
00

93/\ g 3

*1 g0
00

R O

3

*41
00

Oov

41
<N

Lt

R

04 r’»OOz

o

41

N

co

&

-

%054

35

ft. ft.

ft.

<

<

ft.

ft

£

624 £10-TN-08 m——1 1105
%o 55 ezuelog o
§ooms ezuelog - mmo 8
T8 840e) apuei _§_mﬁm§o_=w
HEINT6 UeDapUeID  [PoD) ey djouss

" 92FIMC6

6)1Y ZG0-TN-O  JanTy Baseceyly Ty
814 £50-T-08 e nejS
ms
850[0) 0E0-M-68 -U| JotY 30eag-|[uS
$30IN0SaY
SOV eRIDadoy BRLE)) J]US
$32IN0Say
GTE-TV-06 U 3SnoH BORUE) _%;m
I SPolg
[T0-IM-T6 BRUE) 18US
5 ssalfolg - -
B> @z RNYA0Bd PITEPRUR) JIBLS
GOINZG  JonMaoead I ERRUED |[OUS

GPI-TM-06 ' UFBINOW 3STi0H ' pi] Epeued |jaus - |

= -3 IQA0H ! PIEpeUR) LS !
- d3ud BRUe) [[oUS
NAE-N. YIwsxsS



8¢ abed

2aly ApNIS suIseg JaAY UISULON 8L Ul SIaBIeyosIy [eunsnpul (1A ding-UoN pue aBemag peousor Joj o)1
[g31avl



DO ® O

3

0

OO O 3100

w
—

O|1eAY 10N 9!

Paloed JoN
areydsiq oN

T UINY 48040 Joneag

plodun eI ssioN [eyfuds =

(@ N

6z afieg

oAy TN TIBITT-iceleses <+
ANy == BCGLCETT- 90E69 7S
s By oS TS @ B3
Aloxs v N o> >
P o PRI419501S Jou U0IFeao] Jonpoud Uyed
Biooar/Brz 0 _
aRJnNed Eﬁc_%_mo 66985 ¥11- 05C12°SS ¥°
—= _mmwc,\,m% 688EL V1T~ £83L075
|5Nm ﬁr UoU  |jgovonelodeA3 BU0  [edionu  £68/97/TT- J99L'SS
10TRBT 06T (|9
VEJETN afejoisjennelnoe)  ofemes
Oliseerep o olpouad a0 fediounw - £665G9TT- 967585 =
auou NS TI9K0 LT1- 820195 =<
00EC €0S S90S £86559TT- T9ETSES
2Jp OU Wedsed  TIOW0LTT- §20T9'ES =
& Weidseb - 8L TTT- 1987695 <
oy T peusnpuy 00009 111-ogogoss =
oy 7 fewsnpu 00009 111- oooor s
- 3|qRuonsanb
UONEOO) 3Ry T eUASpU| =
3jeuonsan -
ou UoITea0] '[|LpUe =
ERp (130 1ypue| e
UonJeIxe
S|JUpue| AS-U0Z  SpUes |1 TIT- 669/8
975 XON [[ypue| BUS-UO¢  SPUBS IO 6BESLTTT- 6€9L8'%G
Do00T0
Ale[MILed
0006¢ 20S 8J0puonsand LoNeao]  Spues]io
120 abesois
80} 01 3AI|N0eY
a1 0) $aLlas
Ul §][20 Iq0JoeLR
Hd ‘anjeiadusa) A1 oy s moyy
'S 'S)[20 a6A0S NI}
‘q0g "Dreuyasip ‘120 aneney a0 afiemes
JO3UNOA ~ =— — _m__ao_gemm%so: _ﬂ__w_% ST K<
fltsem
BJep Ou el  =Rw X
BlEp U (IUpUe| PESIE) oo SBFas

2aly ApmiS suiseg Jaaty UiBLON aup U sisBeyosicl [eusnpul |[1A ding-UoN pue afiemag peousar] 1oj 814 8anos

[g37avl

B P

0s

A
on
A

3

P
«

5 © 0 g ,

©

ESS

B

© wm
W B
¥ o

© T

Os

o
=

3

Sal

0s

<<

0s

0s

Ps

N
Sa

2L

EN

*A

MN

MS

ms

°
8

v

890X TN | uosp3joumol
v6eY ROSPCRUY  BOSECRLIV/JO UMOL
LL0-1v-66 — Pl o .
* ”. .*|a =
oz N e e
6vE-v-06 BRTONRS U] wniofe) Jofi
050-TM-C6 ) AR Eﬁﬁv 13011
2o® B 100y 8YE7 J3puny L
6)1d 6028 Wabue)
Y8226 souepung uj Aieu3 uewstje
TV V66 uosp3 0] ABieug vewsijeL
Y LT INZ6 uosp3 0] ABiaug vewsijeL
VBT IMZ6  souepuns ) a_ocm._%ew__@ Il
87000N 7 [erasnpu| gesuﬁaém
Ly000N 7 [eUISpU]  BpeuR) mm_eoim
9v000N 7 [eLasnpul gm%omm_eo%
99T IM-6 DRTPIPIN BPRUR) apNIUAS
m
OT-IMZ6  ARLNON MO epeu) BpIOUAS
v <1 s apnIoug
6)24 00 TN-08 S| s
1193
TI0-IMZ6 JoATy S0esd oIny J1EjSaIng
P shnpoid
BEI-TM-T6 ajfog v_sﬂs__m%m
nolo)

QUrT-IM-Z6  ARANAOI o4 SpUES [10 *2U] Jooung



w 0o 0 O

O 00000 oOo0oo0onDo0Oo O

O

()

afreuosiq oN

pladun 8317 3|1\ BNl

1B}

3|qeuonsanb
UOIE0] "By

0900008
elEp OU
d4N'SSL (130

a0d sbreyosip

J0aWNjoA ~ ipotiad a0

Ny

Y
Ny

AN
S =

—

Ny
MY
Py
Ny
Ny
MY

KM

Ny

anpy
Y

3|qeudnsanb
UOITea0] ‘MY

Y

Ny
NPy
MY

abelojs/anEnaey

T IBLSIRUL 00020 €17~ 0008495
() zes9TT-~HER = (7

o abed

to
to

RO TORSLITT- EEEv s S 8 =B
Wedsd  198GL9TT- eeEbs © B8 BB
afiemas
" IS 8 -
8IS
[esodsiq AT 7612 ETT- TTT6E 05 = %
_J,FW__\M4 B0V LTI 059058 © & =
B SR AR = e
TSN e 2 &
TSN BEEELVIT- SRBTSS S = o
TN 820 YIT- SR S5 © <
TN BEELTIT-SRBTS F 2 T
TN BURLITT- SRBTSS © = e
TSN GBSELYTT- SRBTSS € © =
I R
hmm__%g WEe @ © o
(14U
PIUIDON  ZLVERITT- 00GE9Ss @ S e
[k
POUIDOA  0SZHOITT-00GLESS © 8 e
IYpUeT  JQT6TLTT- TIOMSS = (¢ ©
TSN ° 8
_o_h__w_%,_ TIRELTT- S0 @ @ 8
U__W___M_M%é 009G LTT- 18906 @ = 8
pipoy 8B KN 2 2 B

'g37avl

s 8

< ©

[3-3

©

MN

MS

£
a0

MS

EN

EN

MN
MS

polighig MBS b, @ 2 B o M
vay ApnIS SUISeq JaATY WAYLION a1 Ui SiaBreyasi feLasnpu |]1iA dnd-Uuon pue aflevag paousoiy Joj 814 sainog

(@4

0<

a*

<

EI00ON
19048
19 Tv-E6
6LT-TM-E6

6) THEEI-TN-L8

T THBIW

990X

¢590M
9%6TIM
8500M
W
WY
92LOM

92L0M
S 2r=X

eeed
\VVHUIX,
¢90004
G790004

€50004
6LEOM
96Ty

TH50004

¢0£0004

3

77 feusnpul [0 uoIun
[IUBSON ~ Se9 pue [IQ Jeresin
SHope) mea_om& |
SHopR) T Wnsjonsd BisIN

}Ied SWOH
SJ100\ 7 3jduL

W | AjowsmjoumoL |

aS [esodsig g LUBONA JO Umo
TN MOIM8][eA Jo Umo]
IJupuer] Aseues Ukl Auois Jo uso]
TN ey uids o umog
TSN DT NeIS Joumo]
TN B NeIS Jo UMOL
TN D ANeJS J0 UMo]
TN D ANeIS JouMo]
TN D NeIS J0 UMo]

TSN ||” M
UOEIS JAJSUB]  =— o= —
TuataBeLreyy a1sen
(IUPUET PRLHPON  UBULIBTNJO UMOL
JUaaBeuEp 1Se
(14| pRLIPO - Buteld UBiH 4 umo]

- o1 YBIH 0 umo

B

TSN 30UI 0 UMOL
JuaLLBBeURW 2)5EM
(1LJPUE] PBIAPOIN  8]IAXNOJIS) JO UMOL
TuaafeLR A1SM
(IUPUET POLLIDOI|  JaufeqJo umo

(JUPUE]

POLIDOJ\ MalAIeS - MBIAJIE] JO UMOL
[esodsiq]

AIQMaINIIR]  MaIAIIE4 0 UMOL



T¢ abed

= =
' s Do,
cE oap o~ R—
& .— AN - [ N
-
==
£2n [Tp e NN Jp)
S — 1M —_—
G
=1

—i
—
. Vg
<
—
—HO
—+
2= oS
N )
oo
> QP Ceialinl e
[ = V4 e Sdlacd
oo
o

2aly ApS SuISeq JanTy UISYLON Uy Ui sisbeyosi [eLisnpul [ ding-UoN pue abemag peousor Joj aji< sainog
[g31avl

B

» 1



26 dfied

G- o=

L - H

- —_—
- —l
=4O

— —re—p

S —Quwed b

o —IFR—

— —r——  De
oo
o~

Qs o O

—_ — -

A CTENd -
QNS
LS )
Lol ¢
= = A —
@ COUVlon—.™= Tk U
—_ O 0O) ==y
| [T
x “oON
x Ron
*x L2,
UE-
...Ll\ufl_l.rm a8 x
—_ S—

“Vany DS SUISeg) JoATy IBUION 3L U SiaBeLpsiq Jeuisnpul (A ding-{ioN e aBiiag paoteorT Joy a4 308
[g31avL

| 2



O o000 0DODOO

¢ abed

3Ry TBE92T LTT- THRL9'S ¥ a0V 000
9|qeuoNSaNd
UONEO0] "Ny ] [eLAsnpu| = o w Vo G0N 7 feusnpu|
oy Tewsnpy 00080 ooz S & ¢ Voo G0N 7 feusnpu
O, 1
R ) 8 o < V700N 7 [eusnpu
3|qeuonsanb
WoneQ0| By ] __W%mﬁg_ W8T 00 = 8 © - Vo IT000N 7 Jeunsnpu|
Y _ﬁ_&,wmumc__ 00930°TTT- LT6TCLG s \4 CTO0ON [[14PUETT feuasnpul
by Y PRUINON  BETLGETT-TUMTLYS = = D ¢ \" 80X Wne|o/ied [10zued
9e|NOIMEd IVES  JT6RSTTT- 600Ss B F = as Vv 607T-Tv-68 e aNSHA 150104 Jo[patz
fiissao01d I SaLAsnpu|
ofireusiq oN Elep ou —abeos poom 99509 ¥TT- TT9T¢'G o o \"4 090-W-C6 NE 9IS 150104 Jo|pIoZ
U 0] SARY|NR
g:_ém:so_wF
Nieosfeioisauo  afiemas (g [eIUIAOIg
podin yedfes — ! qog  opoud JR0aN ﬁ_%e 0 Rdownw 777G LTI TR0 RO MS = 6)d 0TS Juiod SHUNoA
‘a0g a0ryosip afeioisonEnoe;  ofiemas
piodun sarpaLeul ey . J08WNoA ~ dIpouiad k) oW 6S9ZTBIT- 268796 S 8 B 2 M & swnicr — T
loafRi0ls8U0  abeings 7Ly ON
JON U B} : <= opoued ‘[RoonIRIOY 0 fedionu  7zZ9g 9TT- €80THYS € B s a8 = 70N PUB 3810 PUBIPOOM
do%w%%w_u — oS
IO UNGEel  |p) : J08WNOA ~ aIpoliad -— %Q_o___:g —8B v 2 LIS 5 — B Bumyom
ealy/ ApS Suiseg JaATY UsYLON o Ui S1abIegasiq [eInsnpul (1A ding-UoN pue sfemag paousor 1o a]14 3inog

rg31avl






APPENDIX C

LIQUID EFFLUENT DATABASE FOR
CONTINUQUSLY DISCHARGING
SEWAGE TREATMENT PLANTS



TABLE CLI:*
Liquid Effluent Database for Athabasca, January 1990 to March 1993

DATE FLOW BOD TSS PH TEMPERATURE  DISSOLVED
(°C) OXYGEN
(MIDIY) (m3d) (mglL)

,

1/1/90 861 130 1.3 6.0 7
211190 902 17.0 8.0 1.2 4.0 7
311190 953 20.0 11.0 7.2 7.0 7
411190 811 15.0 8.0 14 9.0 7
5/1/90 896 34.0 40.0 8.1 13.0 1
6/1/90 942 40.0 28.0 7.3 17.0 7
711190 1020 41.0 10.0 1.5 18.0 1
8/1/90 990 11.0 7.0 7.2 17.0 1
9/1/90 986 8.0 5.0 1.4 13.0 7
1071/90 989 12.0 5.0 7.3 9.0 7
1171190 897 11.0 9.0 7.4 6.0 7
12/1/90 843 38.0 9.0 7.3 5.0 1
1/1/91 895 20.0 6.0 6.6 5.0 7
21191 867 20.0 9.0 6.9 5.0 1
31191 939 12.0 8.0 1.2 5.0 7
4/1/91 849 12.0 5.0 5.8 6.0 7
5/1/91 955 37.0 23.0 1.7 14.0 1
6/1/91 1075 20.0 10.0 11 16.0 7
711/91 1004 17.0 7.0 7.2 19.0 7
8/1/91 938 4.0 7.0 11 19.0 7
9/1/91 990 5.0 6.0 7.0 15.0 7
10/1/91 954 5.0 5.0 1.2 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
211192 928 13.0 13.0 11 5.0 71
311192 909 9.0 10.0 7.8 8.0 1
411192 953 8.0 13.0 1.8 11.0 1
511192 942 9.0 8.0 6.2 10.0 1
6/1192 1007 4.0 11.0 6.0 12.0 7
711192 1002 3.0 4.0 1.3 15.0 1
8/1/92 1029 7.0 4.6 1.2 17.0 7
9/1/92 1016 5.0 4.0 7.3 14.0 7
10/1/92 1002 5.0 4.0 1.4 15.0 7
11/1/92 975 9.0 21.0 7.5 12.0 1
1211192 967 8.0 12.0 1.4 11.0 7
1/1/93 1007 10.0 10.0 1.4 13.0 7
21193 1011 20.0 8.0 1.5 11.0 7
311193 1035 14.0 9.0 7.9 8.0 7

* Please note that all files in Appendix C have also been provided to NRBS on a computer diskette; however, the dBase
IV format has been modified here for better presentation.
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TABLE CL.2:
Liquid Effluent Database for Barrhead, January 1990 to March 1993

DATE BOD TSS pH TEMPERATURE  DISSOLVED
OXYGEN
CM/DIY) (M/DIY) (°C) (mglL)
1/1/90 11.0 15.0 8.3 10 5.1
211190 13.0 12.0 8.3 1.0 3.9
3/1/90 18.0 12.0 8.1 2.0 47
411190 23.0 23.0 7.9 5.0 9.6
5/1/90 38.0 85.0 8.4 13.0 9.1
6/1/90 23.0 340 7.8 17.0 5.7
711190 13.0 19.0 7.9 19.0 5.6
8/1/90 300 61.0 9.0 21.0 15.4
9/1/90 29.0 59.0 9.0 15.0 7.0
10/1/90 14.0 21.0 8.0 5.0 75
11/1/90 14.0 18.0 8.4 3.0 10.3
12/1/90 17.0 12.0 15 10 5.2
1/1/91 20.0 7.0 7.6 2.0 5.2
2/1/91 20.0 6.0 7.9 10 6.2
3/1/91 20.0 9.0 8.1 2.0 48
4/1/91 21.0 11.0 75 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
711191 25.0 21.0 8.0 21.0 6.2
8/1/91 42.0 47.0 9.2 200 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 21.0 24.0 3.0 7.9
12/1/91 15.0 15.0 i 2.0 5.7
1/1/92 11.0 8.0 i 10 3.6
21192 13.0 7.0 * 10 4.7
3/1/92 16.0 7.0 ' 2.0 4.9
5/1/92 38.0 63.0 i 13.0 101
6/1192 24.0 310 ) 18.0 4.2
71192 28.0 46.0 ) 200 6.5
8/1/92 19.0 56.0 19.0 13.6
9/1/92 13.0 53.0 i 11.0 10.0
10/1/92 8.0 43.0 * 6.0 10.2
11/1/92 6.0 300 i 3.0 10.8
12/1/92 5.0 16.0 i 2.0 6.6
1/1/93 7.0 11.0 ) 2.0 4.2
211193 6.0 11.0 ) 2.0 43
3/1/93 9.0 11, 3.0 5.9
* = zeros in original dBase IV are believed to be “no data”.
13-089-31-04/NRBS C.2
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TABLE C1.3:
Liquid Effluent Database for Edson, January 1990 to March 1993

DATE FLOW BOD TSS pH TEMPERATURE DISSOLVED
OXYGEN
(M/DIY) (galL/d) (mglL) (mg/L) (°C) (mg/L)
1/1/90 504847.00 11.40 3.90 7.70 1.00 9.50
211190 418455.00 9.80 540 7.60 1.00 7.70
311190 687317.00 12.80 8.30 7.60 2.00 11.20
4/1/90 686976.00 19.90 24.80 7.90 7.00 10.00
5/1/90 842113.00 33.50 44.30 8.50 81.20 9.90
6/1/90 1523716.00 19.30 50.20 8.80 17.00 8.50
711190 1334695.00 10.40 11.50 7.80 21.00 4.50
8/1/90 888750.00 12.00 14.50 8.30 20.00 5.90
9/1/90 769241.00 13.40 24.20 8.50 15.00 8.60
10/1/90 741306.00 8.50 22.90 8.20 6.00 7.90
11/1/90 550567.00 5.90 6.60 8.20 1.00 9.70
12/1/90 741725.00 16.30 5.60 8.10 0.40 8.90
1/1/91 754282.00 19.40 8.80 17.70 0.30 8.10
211191 763000.00 16.10 8.30 7.70 0.20 7.70
3/1/91 977282.00 15.20 8.30 7.50 0.20 4.80
411191 1515950.00 24.60 12.60 7.60 4.00 8.40
5/1/91 1589104.00 25.00 44.00 8.70 14.00 9.30
6/1/91 1185491.00 21.60 32.90 8.90 16.00 7.70
711191 957815.00 16.20 16.00 8.00 19.00 4.50
8/1/91 1911592.00 20.50 24.10 8.50 20.00 8.00
9/1/91 1557500.00 12.00 22.90 8.50 14.00 7.20
10/1/91 1183298.00 9.50 7.70 7.60 8.30 7.80
11/1/91 640550.00 9.60 240 7.70 0.40 9.80
12/1/91 343637.00 6.50 6.00 7.70 0.60 9.00
1/1/92 341718.00 11.30 6.20 7.70 0.40 7.60
211192 396647.00 15.00 8.00 7.00 0.60 7.30
31192 505024.00 11.70 8.30 7.50 1.00 8.90
411192 511025.00 12.70 23.10 8.10 12.00 7.10
51192 . 19.50 29.80 8.60 13.00 9.30
6/1/92 4.80 21.30 8.30 18.00 4.80
711192 1041975.00 11.80 15.90 8.40 19.00 4.30
8/1/92 673960.00 5.20 14.30 8.80 19.00 8.20
9/1/92 774192.00 3.50 6.60 8.10 7.60 4.80
10/1/92 614693.00 2.30 4.00 8.10 6.00 8.80
1171192 574708.00 5.00 4.70 7.90 2.00 10.60
1211192 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
211193 . 10.90 8.70 7.80 1.00 7.40
31193 15.00 9.00 7.80 1.00 740
* = zerosin original dBase IV are believed to be “no data”™.
TABLE Cl1.4:
Liquid Effluent Database for Fort Chipewyan, January 1990 to November 1992
DATE BOD TSS vss
(M/DIY) (mgl/L) (mg/L) (mg/L)
411190 18.0 25.0 9.0
711190 8.0 27.0 10.0
12/1/91 34.0 49.0 33.0
9/1/92 67.0 48.0 21.0
11/1/92 65.0 82.0 68.0

13-089-3-04WRBS C.3
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TABLE C15:
Liquid Effluent Database for Fort McMurray, January 1990 to March 1993

DATE FLOW BOD COoD TSS pH TEMPERATURE
(M/DFY) (mg/d) (msiL) (mg/L) (mg/L) (°C)
111190 14,000 190 140 79 10
211/90 14.000 22.0 65.0 9.0 8.1 10
3/1/90 15.000 20.0 68.0 11.0 8.0 2.0
411190 16.000 23.0 73.0 10.0 8.1 4.0
511190 16.000 20.0 92.0 21.0 8.1 13.0
6/1/90 17.000 29.0 63.0 13.0 8.1 20.0
711190 14.000 28.0 64.0 10.0 8.3 22.0
8/1/90 14.000 28.0 65.0 12.0 8.3 20.0
9/1/90 15.000 25.0 54.0 10.0 8.2 14.0
10/1/90 14.000 20.0 46.0 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 10
211191 11.000 22.0 71.0 12.0 7.9 10
3/1/91 13.000 22.0 70.0 14.0 8.0 2.0
411191 13.000 22.0 70.0 10.0 8.0 8.0
511191 11.000 15.0 SQ.O 21.0 8.2 15.0
6/1/91 15.000 27.0 . 12.0 8.2 19.0
711191 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 10
12/1/91 12.0 9.0 8.0 10
1/1/92 16.0 65.0 11.0 7.9 0.0
211192 18.0 80.0 11.0 7.9 10
311192 16.0 65.0 11.0 7.9 2.0
411192 17.0 60.0 17.0 8.0 7.0
511192 26.0 65.0 21.0 8.3 14.0
6/1/92 25.0 65.0 11.0 8.1 18.0
711192 11.0 60.0 8.0 8.1 20.0
8/1/92 16.0 60.0 8.0 8.1 20.0
9/1/92 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
211193 19.0 13.0 1.1 0.0
70.0 16.0 7.9 10

*= zegrlés/%ﬁ original dBase IV are believeéltt? be “no data”
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TABLE C1.6:
Liquid Effluent Database for Fort Smith, January 1990 to December 1993

DATE FLOW BOD TSS pH TOTAL FECAL
COLIFORMS COLIFORMS
(MIDIY)  (Imp. gal./mon.) (mg/L) (NPDL) (NPDL)
1/3/90 720 21.0 6.90 1300000.00 290000.00
207190 ) 98.0 14.0 6.98 : 600000.00
317190 0 104.0 25.0 6.98 ; 380000.00
414190 (f) 101.0 22.0 7.32 900000.00
5/2/90 () 71.0 30.0 7.02 900000.00 110000.00
6/6/90 0 37.0 60.0 7.54 500000.00 27000.00
7/11/80 () 33.0 41.0 8.82 2000.00 260.00
8/1/90 (" 25.0 59:0 8.61 1000.00 5.00
9/5/90 () 29.0 50.0 7.68 25000.00 2900.00
10/3/90 (f) 16.0 43.0 7.85 160000.00 15000.00
11/7/90 0 75.0 26.0 7.00 2500000.00 35000.00
12/5/90 0) 71.0 17.0 7.34 1900000.00 630000.00
1/9/91 3877728 99.0 37.0 761 1400000.00 280000.00
216191 3502464 120.0 38.0 7.16 2300000.00 480000.00
3/6/91 3877728 113.0 35.0 6.80 1300000.00 280000.00
4/10/91 3752640 124.0 39.0 7.06 1900000.00 220000.00
5/1/91 3877728 95.0 28.0 6.90 900000.00 170000.00
6/5/91 3752640 31.0 65.0 7.90 30000.00 8000.00
713191 3877728 43.0 101.0 7.58 ; 2300000
8/7/91 3877728 30.0 59.0 9.38
9/11/91 3752640 37.0 38.0 7.40 * 290.00
10/1/91 3877728 49.0 5.0 7.70 * 4000.00
11/6/01 3752640 47.0 18.0 721 * 440000.00
12/1/91 3877728 115.0 20.0 7.60 . 390000.00
1/8/92 3877728 28.0 6.58 . 100000.00
2/5/92 3502464 122.0 24.0 7.04 270000.00
3/4192 3877728 200.0 28.0 7.17 1400000.00 130000.00
4/8/92 3752640 127.0 26.0 6.92 24000000
56//13%922 g%;gig 4.0 ggg ;%é 570000.00 370000.00
7/8/92 3877728 47.2 392.0 7.25 380000.00 107000.00
8/5/92 3877728 25.2 44.0 10.01 2000.00 100.00
9/2/92 3752640 33.0 72.0 9.58 3400000 800.00
10/7/92 3877728 18.0 320 8.05 113000.00 16000.00
11/4/92 3752640 36.0 32.0 7.25 1400000.00 300000.00
12/9/92 3877728 96.0 42.0 6.89 1700000.00 900000.00
1/7/93 3877728 106.0 27.0 6.91 1600000.00 700000.00
hE g W R gE e s
41793 3752640 . 38.0 731 A 610000.00
5/5/93 3877728 ; 8.0 7.07 430000.00 7000000
6/2/93 3752640 ) 56.0 7.35 32000.00 2200.00
717193 3877728 . 117.0 8.46 22000.00 21000.00
T
. . 4450.00
10/13/93 3877728 ) 17.0 713 600000.00 83000.00
11/3/93 3752640 11.0 7.38 1000000.00 290000.00
12/1/93 3877728 100.5 14.0 6.92 1600000.00 410000.00

= zeros in original dBase 1V are believed to be *no data”.
(a) The total annual discharge for 1990 was 45,657,120 Imperial gallons. The mean total discharge would be
3,804,760 Imperial gallons per month.
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TABLE CL.T:
Liquid Effluent Database for Grande Cache, January 1990 to March 1993

DATE FLOW BOD TSS pH TEMPERATURE DISSOL

0XYG

(MDIY) (m3d) On*'1) (mf/L) (°C) (mgll
1/1/90 1824 — 6.0 0 73 8.0 15

211/90 1849 5.0 10 75 7.0 16

3/1/90 1859 5.0 10 1.7 8.0 13

411190 1873 5.0 10 78 9.0 16

5/1/90 2176 5.0 10 73 11.0 13

6/1/90 2869 48 11 7.6 12.0 1.6

711190 2852 4.0 10 73 14.0 2.0

8/1/90 2326 4.2 10 7.2 16.0 18

9/1/90 2402 4.0 10 73 15.0 15

10/1/90 2183 3.7 11 71 12.0 2.5
11/1/90 1979 34 10 72 9.0 3.4
12/1/90 1980 31 10 7.2 7.0 25
1/1/91 1940 4.2 10 73 8.0 17

211191 2247 5.0 10 75 6.0 2.7

3/1/91 2077 4.0 1.0 6.9 7.0 25

4/1/91 2429 4.0 1.0 6.8 9.0 2.0

5/1/91 3190 35 10 6.8 10.0 28

6/1/91 2502 3.7 10 6.8 13.0 18

711191 2295 4.0 10 6.9 14.0 3.8

8/1/91 2468 3.0 10 6.8 15.0 3.2

9/1/91 2025 3.0 10 6.7 15.0 2.3

10/1/91 1895 3.0 10 6.7 12.0 3.0
11/1/91 1917 3.4 10 6.7 10.0 3.4
12/1/91 1762 3.0 10 6.7 9.0 33
1/1/92 1734 33 1.0 6.8 8.0 25

211/92 1822 3.0 10 6.7 8.0 37

3/1/92 1813 4.0 10 6.7 9.0 1.7

4/1/92 1689 5.0 10 6.7 9.0 18

5/1/92 1773 5.0 1.0 6.7 11.0 17

6/1/92 1859 4.0 10 6.7 14.0 18

711192 1828 3.0 10 6.7 15.0 2.2

8/1/92 1816 24 1.0 6.7 16.0 2.9

9/6/92 1762 25 1.0 6.7 14.0 26

10/1/92 1730 33 1.0 6.8 12.0 14

11/1/92 1689 3.0 1.0 6.8 10.0 16
12/1/92 1607 2.4 10 6.8 7.0 2.0
1/1/93 1700 5.0 4.0 6.7 6.0 16

2/1/93 1700 3.0 2.0 6.7 7.0 18

3/1/93 1815 2.0 2.0 6.8 8.0 16

13-089-31-04NRBS C.6
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TABLE C1.8:
Liquid Effluent Database for Grande Prairie, January 1990 to March 1993

DATE Fh% BOD TSS
(MIDIY) ( (mglL) (mglL)
1/1/90 8484 5.4 21
211190 8925 73 22
3/1/90 10401 6.3 37
411190 9885 8.6 6.3
5/1/90 11813 10.9 105
6/1/90 15483 73 1.0
711190 11176 79 3.9
811190 10309 6.3 756
9/1/90 10303 5.1 116
10/1/90 9371 3.6 3.0
11/1/90 8769 33 1.7
12/1/90 8260 5.2 1.2
1/1191 9227 6.1 1.7
201191 9231 76 18
311191 10498 5.4 11
411191 11959 76 2.1
5/1/91 11920 147 12.6
6/1/91 11489 10.0 6.5
711191 10533 71 2.9
8/1/91 10751 9. 6.6
9/1/91 11748 9.8 17
10/1/91 9638 8.6 72
11/1/91 9035 6.7 23
12/1/91 8135 9.2 18
1/1/92 8333 11.1 3.9
21192 10496 8.7 6.1
311192 11794 13.0 45
411192 10203 12.0 5.3
5/1/92 10823 19.7 20.7
6/1/92 11153 19.0 10.4
711192 10795 14.7 5.0
811192 10279 125 29
9/1/92 9871 6.6 47
10/1/92 9026 8.7 10.0
11/1/92 10044 7.0 25
12/1/92 8269 43 21
1/1193 12988 6.0 1.9
201193 20536 3.6 13
311193 16426 9.2 26

13-089-31-04/NRBS C.7
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TABLE CL1.9:

Liquid Effluent Database for Jasper, December 1991 to December 1992

DATE FLOW
(MIDIY) (m3d)
12/1191 3719
1/1192 3708
201192 3719
3/1/92 3830
411192 3616
5/1/92 2107
6/1/92 4852
711192 5471
8/1/92 5598
9/1/92 4771
10/1/92 3590
11/1/92 3166
1211192 3183

BOD

—(reg7)

]
0,
6.
3
3,

PO o PO PO
o oo

38.3
45.5
13.9
10.1
121
18.2

TSS

(mglL)
134
12.1
16.8
19.5
744

135.9
210
413
33.6
26.4
16.1
18.5
119

* = zeros in original dBase IV are believed to be “no data”.
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TABLE C1.10:
Liquid Effluent Database for Lac La Biche, January 1990 to March 1993

DATE FLOW BOD TSS pH TEMPERTAURE DISSOLVED
OXYGEN

(M/DIY) (mJd) (mgl/L) (mglL) (°C) (mg/L)
1/1/90 366090 62.1 60.2 8.1 6.0 9.0
211190 345203 40.8 116 74 3.0 10.4
3/1/90 368606 41.4 8.8 8.0 4.0 10.7
4/1/90 341993 51.2 8.9 1.7 5.0 10.8
5/1/90 378435 24.9 142 8.1 14.0 9.8
6/1/90 374553 322 152 16 20.0 5.7
711190 380745 7.0 13.0

8/1/90 331896 15.3 12.2 7.9 23.0 0.0
9/1/90 346198 29.5 9.8 1.7 20.0 7.5
10/1/90 352200 44.4 112 7.8 12,0 9.2
11/1/90 331883 29.9 11 8.1 5.0 113
12/1/90 313203 21.8 79 8.0 5.0 10.5
1/1/91 296890 12.6 9.6 7.8 4.0 112
2/1/91 305300 20.5 8.8 74 6.0 12.2
3/1/91 305346 19.2 9.0 7.8 19.0 10.2
4/1/91 281813 18.8 113 7.9 5.0 10.8
5/1/91 286403 13.6 151 7.8 15.0 8.2
6/1/91 293520 25.1 25.6 1.6 21.0 9.2
711191 208700 49.7 211 8.2 23.0 7.9
8/1/91 106725 3.1 151 8.1 25.0 6.9
9/1/91 142280 15.8 8.6 8.2 17.0 8.5
10/1/91 149464 323 3.1 8.1 9.0 9.8
11/1/91 140547 20.6 221 8.1 4.0 118
12/1/91 127839 19.9 104 7.9 4.0 115
1/1/92 137394 19.2 10.9 1.7 5.0 10.2
3/1/92 208416 12.5 75 8.2 4.0 10.8
411192 . 125 74 8.4 10.0 101
5/1/92 . 12.2 15.8 8.5 18.0 8.9
6/1/92 36.8 68.1 8.7 21.0 8.6
111/92 480278 13.8 779 8.5 24.0 79
8/1/92 484677 18.0 124 8.5 22.0 8.1
9/1/92 432960 11.3 11.8 8.4 15.0 8.6
10/1/92 432000 174 134 8.4 11.0 9.2
11/1/92 370780 18,5 15.2 8.3 7.0 9.3
1211192 372248 10.5 41 8.1 4.0 9.5
1/1/93 394029 115 124 8.0 8.0 9.9
2/1/93 387521 374 25.8 8.4 22.0 12.8
3/1/93 397168 24.0 8.0 8.4 6.0 11.0

* = zerosin original dBase IV are believed to be “no data”.
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TABLE CI.11:
Liquid Effluent Database for Manning, September 1990 to March 1993

DATE FLOW BOD TSS Vss pH NINA NHj  ORGANIC TOTAL
N PO«
(MIDIY) teal./d) mg”)  ..(mo/L mg/L mg/L mg/L mg/L A
9/1/90 . (16.980) (13.83 (18.53 7.10 (0970) ( 913 (35g.40) (rng%}()
10/1/90 . 19.80 31.80 20.80 7.80 0.70 18.30 9.70 19.50
11/1/90 ; 14.80 10.30 5.00 7.60 0.50 19.30 11.90 13.80
%/21//19?0 107270.00 21571(3)8 59128 %938 s pry 200 b e
. . . . 7.60 <0.2%* 22.00 10.50 17.20
211191 111887.00 29.30 26.00 19.00 7.40 <0.2%* 24.20 17.80 18.00
301191 121398.00 25.80 21.00 18.30 7,50 <0.2%* 22.80 10.10 16.60
W R mR o me 4 @ ogm mwoow
. . . . 7.60 0.2%* 22.20 8.60 13.
6/1/91 124033.00 16.80 20.00 13.00 7.60 0.2%* 19.30 4.10 13(6)8
711191 116104.00 11.20 9.60 6.00 7.10 0.2%* 24.00 6.00 13.60
8/1/91 103572.00 17.30 13.50 8.50 7.60 0.2%* 21.90 8.70 13.10
9/1/91 106976.00 13.80 8.50 7,50 7.80 0.2%% 17.00 8.70 12.80
10/1/91 95658.00 8.20 7.60 6.40 7.70 0.2%% 18.30 0.60 12.70
11/1/91 86334.00 19.50 14.80 7.50 7.60 0.2%* 16.20 6.30 12.90
12/1/91 88537.00 51.40 32.60 17.40 7.40 0.2%% 21.90 2.30 13.70
1/1/92 84655.00 22.80 21.80 15.00 7.40 0.2%* 14.60 14.00 19.40
211192 95275.00 24.00 8.30 13.00 7.30 0.2%* 20.90 9.40 14.50
3/1/92 131329.00 14.60 18.20 14.00 7.40 0.2%% 16.50 15.20 13.40
411192 128594.00 15.50 16.30 10.50 7.60 0.20 15.10 14.70 11.50
gmgg 325%88 17.50 29.30 2730 7.80 0.2%* 12.90 15.70 12.90
. 14.30 2250
711192 110487.00 26.20 32.40 * * i i *
8/1/92 9846000 2350 19.50 . ) . ) )
9/1/92 95215.00 18.00 18.60 i ¥ i i
10/1/92 93688.00 14.00 9.50 * * : : i
11/1/92 92323.00 2100 18.00 ) ) ) ) )
1211192 85824.00  15.20 12.20 * * * *
1/1/93 : 19.80 14.30 9.00 7.20 <0.2%* 2470 11.90 16.00
21193 : 20.30 16.50 10.50 7.20 0.2%* 28.10 12.00 15.60
3/1/93 18.50 20.00 13.00 7.20 <0.2%* 25.10 10.20 14.70
* = zerosinoriginal dBase IV are believed to be “no data”.
=<0.02 replaced with 0.1 for statistical analyses on Table C2.11
13-089-31-04/NRBS C.10
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TABLE CI.12:
Liquid Effluent Database forPeace River, July and September, 1992

DATE BOD TSS Vss CcoD PH NHj T PO« COND
(MIDIY)  (mglL) (mg/D (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
7120192 134.0 194.0 136.0 770.0 7.1 14.00 7.06 1000.00
7121192 116.0 102.0 100.0 754.0 1.2 14.00 8.90 1030.00
7123192 152.0 9.5 260.0 334.0 8.5 11.00 11.00 1100.00
1124192 115.0 79.0 66.0 470.0 78 9.00 56.40 1050.00
7125192 74.2 224.0 82.0 899.0 8.0 9.10 2.99 897.00
9/13/92 170.0 255.0 496.0 293.0 71 0.94 151 936.00
9/16/92 83.4 137.0 128.0 336.0 7.0 7.84 5.50 873.00
DATE TALK PALK hco3l ¢od 0 HARD Cl FI
(MIDIY) (mgl/L) (mg/L) (mgl/L) (mg/L) (MGPL)  (MGPL) (mg/L) (mg/L)
1120192 237.00 <10.0 289.00 <10 <1.0 192.00 39.20 0.86
7121192 245.00 <10.0 299.00 <10 <1.0 215.00 45.60 1.05
1123192 312.00 <25.0 320.00 30.0 <1.0 439.00 66.90 1.23
1124192 250.00 <10.0 305.00 <10 <1.0 202.00 48.40 1.23
1125192 250.00 <10.0 305.00 <10 <10 210.00 36.40 1.23
9/13/92 267.00 <10.0 325.00 <1.0 <10 199.00 38.70 0.65
9/16/92 243.00 <10.0 296.00 <1.0 <10 160.00 38.50 0.70
DATE TKN NOj NOi SULP PHEN Ca Mg Na
(M/DIY) (mg/L) (mglL) (mgiL) (mg/L) (mg/L) (mgiL) (mg/L) (mg/L)
7120192 18 0.89 <0.33 152.00 83.00 46.40 18.60 83.60
1121192 13 <0.44 <0.33 157.00 29.00 54.60 19.00 92.00
1123192 1 <0.44 <0.33 141.00 46.00 113.00 38.20 105.00
1124192 35.0 0.89 <0.33 137.00 57.00 48.60 19.60 90.10
7125192 34.0 0.44 <0.33 112.00 63.00 48.50 21.60 74.90
9/13/92 <10 <0.10 <0.10 108.00 3.07 47.60 19.50 83.70
9/16/92 26.7 <0.10 <0.10 102.00 55.00 40.00 1450 81.80
DATE K Al Cd Cr Co Cu Fe Ph
(M/D/Y) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
7120192 10.10 0.080 <0.003 <0.01 <0.01 0.06 0.37 <0.04
7121192 10.60 0.080 <0.003 <0.01 <0.01 0.52 <0.04
1123192 9.25 0.120 <0.003 <0.006 <0.007 0.05 0.44 <0.042
1124192 27.60 0.106 <0.003 <0.006 <0.007 0.039 0.766 0.042
1125192 21.10 0.170 <0.003 <0.006 <0.007 0.056 0.431 0.042
9/13/92 10.60 0.317 <0.003 <0.006 <0.007 0.052 0.587 0.042
9/16/92 13,50 0.176 <0.003 <0.006 <0.007 0.040 2.00 0.042

DATE Mn Mo Ni Se Vv Zn RSI102 OGM
(M/DIY) (mg/L) (mg/L) (mg/L) (mgl/L) (mg/L) (mg/L) (mg/L) (mglL)
7120192 0.07 <0.01 <0.02 <0.08 <0.01 0.04 3.90 26.80
1121192 0.13 <0.01 <0.02 <0.08 0.01 0.05 8.40 20.80
1123192 0.08 <0.008 <0.015 <0.075 <0.009 0.10 7.80 5.60
7124192 0.057 <0.008 <0.015 <0.075 <0.009 0.093 12.00 23.20
1125192 0.066 <0.008 <0.015 <0.075 <0.009 0.086 10.00 50.90
9/13/92 0.088 <0.008 <0.015 <0.075 <0.009 0.032 8.05 12.00
9/16/92 0.152 <0.008 <0.015 <0.075 0.009 0.079 8.37 23.40
DATE) ODNO TD/S) : T?L) TO/C) TI/C TC SURF
M/D/Y mg/L mg/L mg mg/L mg/L mg/L) mg/L
7/2(0/92 ( 20 ) 5541g.00 971.00 (33900 (58g.00) (91.00 (4.%5)
1121192 3 679.00 881.00 37.50 43.90 81.40 0.00
7123192 3 825.00 1090.00 64.30 64.60 129.00 2.75
7124192 2 472.00 551.00 56.40 5.70 62.10 4.30
7125192 10 428.00 652.00 40.20 3.89 44.10 5.00
9/13/92 10 733.00 983.00 26.10 55.20 81.30 14.80
9/16/92 >100 588.00 725.00 42.70 55.00 97.70 15.10

“<*values were halved for statistical analyses on Table C2.12.

1148931 04NRBS Cl1
Effluent Characterization



TABLE CI.13:
Liquid Effluent Database for Peace River Correctional Centre,
January 1990 to March 1993

DATE FLOW BOD COoD TSS vss PH DISSOLVE CL2
D
(M/DIY) (m3d) (mg/L) (mg/L) (mg/L) (mg/L) OXY?EN (kg/d)
mg/L

1/1/90 324 10.9 19.0 10.9 9.7 6.8 ( 9g.5 ) 1.18
211190 324 10.6 34.7 9.3 9.7 6.6 8.2 2.18
311190 376 8.7 32.3 95 10.0 6.4 8.1 1.38
411190 508 7.2 25.7 113 112 6.6 1.7 1.40
I
. . . 7.8 6.5 6.4 0.99

711190 419 4.0 21.8 6.0 6.5 6.5 7.2 1.07
8/1/90 375 4.0 195 6.5 5.0 6.6 8.7 1.03
9/1/90 314 4.6 21.0 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 38.8 105 15 6.3 9.0 1.60
12/1/90 320 10.9 68.0 16.4 172 6.4 8.7 4.10
momoowoom W@ o8 g
6.1 : . . . 8.6 1.10

31191 323 6.0 46.0 7.0 8.2 6.7 8.6 1.10
411191 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
71191 391 55 29.0 3.4 4.7 6.8 6.6 1.60
8/1/91 446 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 9.1 151
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
121191 255 45 3.7 4.6 6.6 9.3 1.32
1/1/92 264 3.6 : 9.3 9.2 6.4 8.4 121
211192 306 4.2 . 8.2 1.7 6.4 8.2 1.33
311192 325 6.5 10.0 8.9 6.4 6.9 1.45
411192 3;6 7.3 : 12.5 13.1 6.5 6.3 1.10
511192 . 6.2 134 113 6.1 7.2 1.60
6/1/92 3.7 : 8.2 6.0 6.4 7.0 1.80
711192 84 2.4 . 4.8 49 6.8 7.0 1.52
A
10/1/92 56 32 * 22 38 gg 0 it
. : . . . .3 1.83

11/1/92 9 2.1 . 41 47 6.7 8.1 1.61
1211192 70 4.0 . 5.7 42 6.5 8.7 2.07
T A
. . . . 6.7 7.4 2.09

. 311193 188 15.0 95 9.7 6.8 5.4 1.64

*  =7eros in original dBase IV are believed to be “no data”.

13-089-31-04/NRBS C.12
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TABLE CI.14:
Liquid Effluent Database for Slave Lake, January 1990 to March 1993

DATA  FLOW BOD TSS PH TEMPERATUR DISSOLVED NINA NHj  ORGANIC TOTAL

E OXGYEN N P04
(MIDIY)  (mad)  (mg/L)  (mglL) (mglL) (mg/L)  (mg/L)  (mg/L)  (mg/L)
1/1/90 : 10.1 19.0 7.3 (0% 1.8 0.2" 17.40 1.80 14.30
211190 . 143 24.0 7.5 2.0 8.3 0.2" 21.80 10.20 11.20
311190 . 14.0 23.9 74 3.0 7.8 <0.2" 20.50 31.50 18.00
4/1/90 . 94 20.0 7.5 6.0 8.5 0.2" 16.90 11.90 11.70
5/1/90 . 14.0 17.2 7.6 11.0 7.6 0.2 18.70 2.90 10.40
6/1/90 12.0 69.3 8.0 18.0 8.0 0.2 7.20 12.80 14,00
8/1/90 9.2 147 7.5 17.0 6.0 0.00 0.00 0.00
9/1/90 . 8.6 26.4 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 N N . .
11/1/90 N 6.3 16.0 7.5 3.0 9.4 . . .
12/1/90 5.7 18.4 74 3.0 75 . ' ) .
1/1/91 2699 14.0 15.5 7.0 5.0 7.5 . . ) .
2/1/91 2628 12.8 20.4 74 4.0 74 . . . .
31191 2846 12.4 22.8 1.2 5.0 7.3 . . i .
411191 2497 10.7 114 1.4 5.0 7.8 . . i i
5/1/91 2970 13.0 28.6 7.8 14.0 10.3 . i . .
6/1/91 3088 6.8 19.9 1.5 17.0 6.0 . i . .
711191 3035 9.8 147 71 22.0 6.8 . . i .
8/1/91 2834 10.5 12.9 1.6 21.0 7.3 . . . .
9/1/91 2792 7.4 74 7.5 14.0 7.0 . . . )
10/1/91 2788 10.5 12.1 1.7 6.0 74 . )
11/1/91 2603 9.2 145 7.8 10.0 8.0 . . ' N
12/1/91 2467 19.1 15.4 7.3 11.0 6.8 . . . .
1/1/92 2315 22.9 20.3 7.5 3.0 24
211192 2835 24.5 23.4 7.1 1.0 0.3 0.2” 22.80 3.10 9.90
311192 2906 30.7 8.9 75 7.0 0.3 . . '
471192 2751 36.5 134 7.5 7.0 14 '
5/1/92 2902 25.1 23.3 7.6 12.0 11.0 0.2" 16.30 9.50 5.40
6/1/92 2864 21.3 18.1 7.6 17.0 2.0 0.2" 16.00 2.70 3.80
711192 2122 16.6 78.0 15 19.0 18 18.20 0.90 3.70
8/1/92 2640 13.0 53 7.5 18.0 14 0.2" 19.20 4.60 4.50
9/1/192 2818 114 11 7.1 12.0 2.6 " 231 2.6 6.0
"10/1/92 2595 145 4.1 7.3 6.0 2.9
11/1/92 2530 28.5 96.6 74 2.0 3.6 0.2" 25.00 4.40 8.70
12/1/92 2479 38.0 147 75 10 45 «
31193 2613 304 17. 7.8 14.0 2.2 0.2¢ 19.90 10.60 10.10
* = zerosin original dBase IV are believed to be “no data”.

**  =<(.2 replaced with 0.1 for statistical analyses on Table C2.14

13489-31-<WNRBS C.13
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TABLE CL.15:
Liquid Effluent Database for Wabasca, February 1989 to March 1993

DATE BOD TSS pH TEMPERATUR  DISSOLVED
E OXYGEN
(MID/Y) (MGIL) (MGIL) (mg/L)
(°C)
2/1/89 111 2.10 7.2 9.0 6.5
3/1/89 2.8 0.10 7.4 8.0 6.4
4/1/89 4.4 0.02 73 14,0 6.7
5/1/89 48 0.02 7.2 20.0 7.0
6/1/89 3.4 0.03 7.4 00 6.9
711189 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 1.7 3.0 9.9
12/1/89 55 28.00 76 2.0 108
1/1/90 5.1 13.50 1.7 1.0 10.0
211190 4.0 4.30 8.8 10 9.9
3/1/90 10.2 12,50 8.1 10 10.0
411190 112 2.90 8.2 3.0 9.1
5/1/90 55 16.80 8.0 9.0 9.6
6/1/90 5.3 30.00 78 11.0 6.2
711190 25 12.00 8.0 18.0 6.3
8/1/90 28.90 7.9 17.0 1.7
9/1/90 3.7 10.40 78 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 78
12/1/90 3.2 12.70 78 10 75
1/1/91 2.8 8.30 1.7 10 76
211191 5.6 6.30 7.9 10 7.4
3/1/91 9.5 8.80 79 10 9.7
4/1/91 5.0 4.40 15 7.0 8.4
5/1/91 8.8 5.80 78 12.0 8.3
6/1/91 104 9.60 8.0 16.0 55
711191 4.6 14.40 8.3 20.0 5.8
8/1/91 6.1 8.60 1.7 19.0 5.3
9/1/91 43 11.30 78 15.0 5.7
10/1/91 4.1 15.00 1.7 7.0 6.6
11/1/91 5.4 14.60 78 2.0 7.2
12/1/91 2.4 12.70 1.7 2.0 9.8
1/1/92 43 14.20 1.7 2.0 9.1
211192 5.5 14.20 1.7 3.0 8.0
3/1/92 5.6 12.90 7.8 9.0 6.5
411192 5.2 7.10 7.9 14.0 6.4
5/1/92 49 12.50 78 15.0 5.6
6/1/92 5.1 17.50 7.9 16.2 6.2
711192 9.6 54,90 8.1 17.0 8.6
8/1/92 209 80.80 8.2 17.0 8.5
9/1/92 15.3 63.00 8.0 15.0 7.9
10/1/92 128 119.40 7.9 5.0 8.2
11/1/92 7.2 13.00 78 0.6 5.9
12/1/92 6.0 10.00 1.1 0.5 5.5
1/1/93 3.2 10.30 7.8 0.5 5.7
211193 4.1 11.80 7.6 0.5 6.0
3/1/93 43 21.60 15 0.5 6.4

* = zeros in original dBase IV are believed to be “no data”.

13489-31-0VNRBS C.14
Effluent Characterization



TABLE CI.16:
Liquid Effluent Database for Whitecourt, January 1990 to March 1993

DATE FLOW BOD TSS PH TEMPERATUR  DISSOLVED
E OXYGEN
(MIDIY) (mJd) (mg/L) (mglL) - (mglL)
°C
1/1/90 3278 122 36 73 10.0 2.4
211190 3373 18.3 47 73 10.0 2.4
3/1/90 3974 16.1 41 72 11.0 2.6
4/1/90 3355 18.3 6.1 73 12.0 25
5/1/90 3399 18.5 59 72 13.0 25
6/1/90 3667 13.9 6.0 72 16.0 2.9
711190 3892 9.5 5.6 73 18.0 36
8/1/90 3668 6.0 34 74 18.0 3.4
9/1/90 3477 9.5 43 73 16.0 2.9
10/1/90 3411 9.6 53 73 13.0 3.0
11/1/90 3376 149 6.0 73 10.0 2.4
12/1/90 3722 13.6 6.8 73 10,0 2.9
1/1/91 3536 16.3 5.6 73 11.0 28
201191 3319 20.6 7.0 73 120 28
311191 3479 21.6 10.1 73 12.0 28
411191 3750 19.2 8.0 73 13.0 3.0
5/1/91 3876 187 16.1 72 14,0 3.7
6/1/91 3643 20.8 6.9 73 15.0 35
711191 3449 13.0 6.4 73 170 41
8/1/91 3480 26 5.8 74 19.0 3.2
9/1/91 3263 35 6.9 73 16.0 3.0
10/1/91 3238 40 6.9 74 15.0 2.6
11/1/91 3112 72 12.8 74 13.0 2.9
12/1/91 3038 14 8.0 7.4 12.0 35
1/1/92 3107 48 6.3 73 12,0 3.0
21192 3386 5.0 6.7 73 12.0 3.2
3/1/92 3609 3.8 5.7 72 13.0 37
411192 3270 4.6 47 73 14,0 33
5/1/92 3312 3.6 5.1 72 16.0 3.2
6/1/92 3429 45 5.7 72 18.0 3.2
711192 3285 33 42 72 18.0 42
811192 3343 26 46 72 19.0 19
9/1/92 3201 3.2 40 72 14.8 41
10/1/92 3147 11 5.1 72 14,0 4.0
11/1/92 3046 43 46 73 13.0 44
12/1192 3079 76 72 73 11.0 45
1/1/93 3383 7.0 8.5 73 11.0 3.9
211193 3377 15 73 73 11,0 44
3/1/93 3414 6.1 6.6 73 12,0 3.2
13089-31-04NRBS C.15
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TABLE C2.1:

Statistical Summary of Effluent Data for Athabasca, January 1990 to March 1993

Mean
Standard Error
Median

Standard Deviation

Mini'mum
Maximum
Count

TABLE C2.2:

FLOW BOD
(mJd) (mg/L)
952.28 14.64

9.65 1.66
954 12

60.29 10.40
811 3
1075 41
39 39

TSS

(mg/L

10.17
1.13
9
7.03
4

40

39

)

pH

TEMPERATUR DISSOLVED

E OXGYEN
(mg/L)

CQ

10.59 7
0.77 0

1 7
4.78 0

2 7

19 7

39 39

Statistical Summary of Effluent Data for Barrhead, January 1990 to March 1993

Mean
Standard Error
Median

Standard Deviation

Mini_mum
Maximum
Count

TABLE C2.3:

BOD TSS
(mg/L) (mg/L)
18.35 26.00
148 3.21
17.00 18.00
9.00 19.91
5.00 6.00
42.00 85.00

37 37

PH

8.17

0.10

8.10

0.47

7.50

9.20
22

TEMPERATUR  DISSOLVED
E OXYGEN
(mglL)
(°C)
8.21 7.05
1.22 045
5.00 6.20
741 2.75
1.00 3.60
21.00 15.40
31 31

Statistical Summary of Effluent Data for Edson, January 1990 to March 1993

Mean
Standard Error
Median

Standard Deviation

Mini'mum
Maximum
Count

FLOW BOD
(gal/d) (mgiL)
869875.03 13.27
68683.43 1.05
758641.00 12.00
400489.75 6.55
341718.00 2.30
1911592.00 33.50
34 39
TABLE C2.4:

TSS

(mglL)

15.24
1.92
9.00

11.98
2.40

50.20

39

-3

PH

8.03
0.07
7.90
0.44
7.00
8.90
9

TEMPERATUR DISSOLVED

Statistical Summary of Effluent Data for Fort Chipewyan,

January 1990 to November 1992

BOD

(mg/L)
Mean 38.40
Standard Error 12.01
Median 34.00
Standard Deviation 26.86
Minimum 8.00
Maximum 67.00
Count 5

13-089-31-04/NRBS
Effluent Characterization

TSS

(mg/L)
46.20
10.27
48.00
22.97
25.00
82.00

5

C.16

E OXYGEN
(mg/L)
(°C)
9.54 7.95
2.24 0.29
6.00 8.10
14.00 179
0.20 4.30
81.20 11.20
39 39
AVASES)
(mg/L)
28.20
10.86
21.00
24.28
9.00
68.00



TABLE C2.5:

Statistical Summary of Effluent Data for Fort McMurray, January 1990 to March 1993

FLOW BOD cob TSS pH TEMPERATURE
(mL/d) mooy__ (mglL) (mgiL) (°C)
Mean 13.22 20.38 61.77 12.13 8.07 8.26
Standard Error 0.86 0.79 2.70 0.60 0.02 1.29
Median 14.00 20.00 65.00 12.00 8.10 7.00
Standard Deviation 3.66 4.95 14.79 3.76 0.15 8.07
Minimum 0.00 11.00 0.00 5.00 7.70 -1.00
Maximum 17.00 29.00 92.00 21.00, 8.30 22.00
Count 18 39 30 39 39 39
TABLE C2.6:
Statistical Summary of Effluent Data for Fort Smith, January 1990 to December 1993
FLOW BOD TSS PH TOTAL FECAL
COLIFORMS  COLIFORMS
(Imp. gal./mon.)  (mgl/L) (m /|_5) (NPDL) (NPDL)
Mean 3804760.00 73.08 419.2 7.56 871148.44 231414.56
Standard Error 18226.04 6.99 8.05 0.11 135900.20 37559.37
Median 3877728.00 71.00 32.00 71.32 750000.00 130000.00
Standard Deviation 109356.23 4251 55.74 0.79 768767.61 251955.93
Minimum 3502464 16 5 I 1000 5
Maximum 3877728 200 392 10 2500000 900000
Count 36 37 48 48 32 45
TABLE C2.7:
Statistical Summary of Effluent Data for Grande Cache, January 1990 to March 1993
FLOW BOD TSS pH TEMPERATUR DISSOLVED
E OXGYEN
@8  (mgl)  (molL) - (mglL)
Mean 2032.21 3.79 113 6.98 10.51 2.21
Standard Error 58.84 0.15 0.08 0.05 0.49 0.11
Median 1873.00 3.70 1.00 6.80 10.00 2.00
Standard Deviation 367.47 0.94 0.52 0.33 3.08 0.71
Minimum 1607.00 2.00 1.00 6.70 6.00 1.30
Maximum 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
FLOW BOD TSS
(n3d) (mg/L) (mg/L)
Mean 10727.67 8.60 5.06
Standard Error 382.35 0.61 0.65
Median 10309.00 7.60 3.90
Standard Deviation 2387.76 3.81 4.03
Minimum 8135.00 3.30 1.10
Maximum 20536.00 19.70 20.70
Count 39 39 39
13-089-31-04INRBS C.17
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TABLE C2.9:
Statistical Summary of Effluent Data for JasperDecember 1991 to December 1992

FLOW BOD TSS pH TEMPERATURE  DISSOLVED
OXGYEN
(mJd) (mg/L)  (mglL) (°Q (mg/L)
Mean 3948.46 23.32 34.38 1.67 9.38 8.60
Standard Error 271.95 3.46 9.77 0.06 161 091
Median 3719.00 20.00 19.50 7.70 9.00 8.20
Standard Deviation 980.54 11.46 35.21 0.21 5.80 2.72
Minimum 2107.00 10.10 11.90 7.30 3.00 4.40
Maximum 5598.00 4550 135.90 8.10 19.00 11.70
Count 13 1 13 13 3 9
TABLE C2.10:
Statistical Summary of Effluent Data for Lac La Biche, January 1990 to March 1993
FLOW BOD TSS pH TEMPERATUR  DISSOLVED
E OXYGEN
(mJd) (mgiL) (mg/L) (mg/L)
(°C)
Mean 313522.94 24.81 17.38 8.05 12.05 9.41
Standard Error 17233.04 2.13 2.67 0.05 1.24 0.36
Median 341993.00 20.20 12.00 8.1 10 9.8
Standard Deviation 101952.05 1311 16.45 0.32 7.55 2.19
Minimum 106725.00 7.00 4.10 1.4 3 0
Maximum 484677.00 62.10 77.90 8.7 25 128
Count 35 38 38 37 37 37
TABLE C2.1I:

Statistical Summary of Effluent Data for Manning, September 1990 to March 1993
FLOW BOD TSS VSS PH NITRITE NHj ORGANICN TOTAL

P04
(gaL/d) (mg/L)  (mg/lL) (mglL) NITRAT  (mg/L) (mgl/L) (mglL)
E
(mg/L)

Mean 107059.13 19.55 18.17 13.13 753 0.17 19.73 10.68 14.58
Standard Error 3099.15 1.36 1.29 L1 0.04 0.04 0.94 1.38 0.45
Median 107123.00 18.00 18.20 13.00 7.60 0.10 20.45 9.90 13.75
Standard Deviation 15182.65 1.57 7.19 5.45 0.19 0.18 4.59 6.77 2.19
Minimum 84655.00 8.20 7.60 5.00 1.20 0.10 7.10 0.60 11.50
Maximum 131329.00 5140  32.60 27.30 7.80 0.70 28.10 35.40 19.50

Count 24 k| A 24 24 24 24 24 24

13-089-31-04/NRBS C 18
Effluent Characterization



TABLE C2.12:

Statistical Summary of Effluent Data for Peace River, July and September 1992

Mean

Standard Error
Median

Standard Deviation
Minimum
Maximum

Count

Mean

Standard Error
Median

Standard Deviation
Minimum
Maximum

Count

Mean

Standard Error
Median

Standard Deviation
Minimum
Maximum

Count

Mean

Standard Error
Median

Standard Deviation
Minimum
Maximum

Count

Mean

Standard Error
Median

Standard Deviation
Minimum
Maximum

Count

Mean

Standard Error
Median

Standard Deviation
Minimum
Maximum

Count

13-089-31-04INRBS

BOD
(mglL)
120.66
13.09
116
34.63
74.2
170
7
TALK
(mg/L)
251.11
9.1
250
25.69
237
312
:
TKN
(mgiL)
19.74
483
18
12.78
05
35
)

—_—
=~
=
—_

—_
~N—Voooorhdese3
~ o —=

O PO O O O o
(&3 =)

= =
=

Effluent Characterization

TSS
(mg/L)
142.93
32.86
137
86.93
9.5
255
;
PALK
(mgiL)
6.07
1.07
5
2.83
5
125
7
NO,
(mg/L)
0.39
0.14
0.22
0.36
0.05
0.89
7
Al
(mg/L)
0.15
0.03
0.12
0.08
0.08
0.32
7
Mo
(mg/L)
0.0043
0.0002
0.004
0.0005
0.004
0.005
7
TDS
(mg/L)
623.7143
53.0972
641
140.4822
428
825
]

VSS

mg/L
131.?4 )
57.71
128
152.69
66
496
7
HCO,
(mg/L)
30557
4.87
305
12.88
289
325
;
NO,
(mgiL)
0.13
0.02
0.16
0.05
0.05
0.17
7
Cd
(mg/L)
0.0015
8.98E-1
0.0015
2.38E-1
0.0015
0.0015
7
Ni
(mg/L)
0.0082
0.0005
0.0075
0.0012
0.0075
0.01
7
TS
(mg/L)
836.1429
74.6064
881
197.39
551
1090
7

COoD
(mg/L)
550.86
94,71
470
250.57
293
899
7
Cco,
(mglL)
2.57
2.07
05
5.48
05
15
]
SULP
(mg/L)
129.86
8.42
137
22.27
102
157
7
Cr
(mg/L)
0.0036
0.0004
0.003
0.0010
0.003
0.005
7
Se
(mg/L)
0.0382
0.0005
0.0375
0.0012
0.0375
0.04
;
TOC
(mglL)
42.8857
5.0165
40.2
13.2725
26.1
64.3
7

C.19

pH
7.53
0.22
1.2

0.58
7
8.5

7

OH
(mg/

O O OO OO
[SalSy) o

PHEN
(mg/L)
48.01

9.71
55
25.70

3.07
83

;

Co
(mgiL)
0.0032
0.0005
0.0025
0.0012
0.0025
0.005
7

v
(mg/L)

0.0054

0.0008

0.0045

0.0021

0.0045

0.01

7

TIC
(mg/L)
40.8986

9.6055
55
25.4138

3.89
64.6

7

NH,
(mg/L)
9.41
1.68
9.1
4.46
0.94
14
]
HARD
(mglL)
231
35.32
202
93.44
160
439
;
Ca
(mg/L)
56.96
9.48
48.5
25.08
40
113
;
Cu
(mg/L)
0.0495
0.0035
0.051
0.0085
0.039
0.06
6
n
(mg/L)
0.0686
0.0103
0.079
0.0274
0.032
0.1
7
TC
(mg/L)
83.8
10.1736
81.4
26.9168
44.1
129
]

TPO«
(mg/L)
13.34
7.28
7.06
19.27
151
56.4

7

C
(mg/L)
44 81
4.03
39.2
10.65
36.4
66.9

7

ro—

e <

e e (e
=
—

W —
~Noo s~ NJordk 33
PO O1 o> U1 o

M
(3>

(mglL)
0.7306
02172
052
05747
0.37

RS102

(mg/L)
8.36
0.9289
8.37
24571
39

SURF
(mg/L)
6.5714
2.2479

5.0473

15.1
7

COND
(mS/cm)
983.71
31.76
1000
84.04
873
1100
;
F
(mg/L)
0.99
0.10
1.05
0.26
0.65
1.23
]

oo —

=

o =
=
—

O Oy o
—

—
o~ oo
\IU'I-BLO(.A)K_A)\IB

O
=

(mglL)
0.0209
0.0001
0.021
0.0004
0.02
0.021
;
0&6
(mg/L)
23.2429
5.3923
23.2
14.2667
5.6
50.9
7



TABLE C2.13:

Statistical Summary of Effluent Data for Peace River Correctional Centre,
January 1990 to March 1993

CoD TSS
(mg/L)  (mg/L)  (mglL)
3246 731 7.10
301 0.60 0.59
2890 6.40 6.50
1414 377 3.66
1680 2.0 0.00
68.00  19.20 17.20

22 39 39

pH

0.03

6.60

0.18

6.10

6.90
39

Statistical Summary of Effluent Data for Slave Lake, January 1990 to March 1993

pH TEMP DISS.
OXGYEN NITRATE

FLOW BOD
(myd)  (mg/L
Mean 286.27 6.00
Standard Enor 20.90 0.47
Median 323.00 5.50
Standard Deviation 127.15 2.93
Minimum 24.00 2.00
Maximum 508.00 15.00
Count 37 39
TABLE C2.14
FLOW BOD TSS
(md  (mg/L)  (mglL)
Mean 2728.68 15.73 22.10
Standard Error 38.17 1.47 3.21
Median 2751.00 12.90 17.80
Standard 190.85 8.80 19.29
Deviation
Minimum 2315.00 5.70 410
Maximum 3088.00 38.00 96.60
Count 25 36 36
TABLE C2.15:

(°C) (mg/L)
9.22 5.91
1.07 0.49
7.00 7.15
6.39 2.97
0.00 0.30
22.00 11.00
36 36

NITRITE-

(mglL)
0.10
0.00
0.10
0.00

DISSOLVED  cu
OXGYEN
(mglL)

7.96
0.17
8.20
1.08
540
9.80

39

NHj

(mg/L

17.28
1.56
18.45
6.25

0.00
25.00
16

Statistical Summary of Effluent Data for Wabasca, February 1989 to March 1993

Mean

Standard Error
Median

Standard Deviation
Minimum
Maximum

Count

13-089-31-04/INRBS
Effluent Characterization

BOD
(mglL)

6.04

0.51

5.10

3.60

2.40
20.90
49

TSS
(mg/L)

15.96
3.04
12.25
21.46
0.01
119.40
50

PH

7.81

0.04

7.80

0.29

7.20

8.80
50

C.20

TEMPERA

TUR

)

(kg/d)
153
0.09
1.40
0.55
0.99
4.10

39

ORGANIC

N
(mgiL)

DISSOLVED

OXGYEN
(mglL)

7.39

0.22

6.95

1.53

5.20
10.80
50

TOTAL
P04

(mglL)
9.63
145
10.00
5.78

0.00
22.40



TABLE C2.16:
Statistical Summary of Effluent Data for W hitecourt, January 1990 to March 1993

FLOW BOD TSS PH TEMPERATUR DISSOLVED
E OXYGEN

M) o) (mon) oo (mgiL)
Mean 3416.74 9.79 6.37 7.28 1371 3.31
Standard Error 36.88 1.01 0.38 0.01 0.44 0.11
Median 3383.00 7.20 6.00 7.30 13.00 3.20
Standard Deviation 230.32 6.33 2.40 0.06 2.12 0.68
Minimum 3038.00 2.60 3.40 7.20 10.00 2.40
Maximum 3974.00 21.60 16.10 7.40 19.00 4.90
Count 39 39 39 39 39 39
13-089-31-04/NRBS C21
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APPENDIXD

LIgUID EFFLUENT DATA FOR PERIODICALLY
DISCHARGING SEWAGE TREATMENT PLANTS






NAME

Atikameg School

Atikameg School

Alikameg School
Bear Canyon
Beaveriodge
Beaveriodge
Beaveriodge
Beaveriodge
Beaveriodge
Beaveriodge

Berwyn

Berwyn

Berwyn
Berwyn

Bezanson

_ Bezanson
Bishap Routhier School
Blue Ridge
BlueRidec
Blue Ridge

Bluesky
Blueskv

Blueskv
Botlc
Cleardale
Cleardale
Cleardale

Colinton

Colinton

DRAIN BAfl

U U U UU OO

> >» >» O

o

p=lnclncls —in el

DATE

1192

9/199

1/28/91
31233
33635
2/19/92
11122189
411919
112309
4113192

412419

33486

33762
33825

33609

40061
1192
33301
33339
33725

11519

1/21/92

1/21/91
33461
1/13/92
1/22/91
34124

33306

52119

VOLUME
unknown
unknown

unknown
(2 feet)
unknown
5 days
unknown
unknown
unknown
5 days

2.5l

11.15. gal

743. gl
17.197. ol

15.al
389.6 Bil
3.3 cal
+ se comments
247 m3

4 days - lowered-18 in.
4 davs - lowered -3 ft
4 davs - lowered—2 in.

8.m3

(12 hours)
1841

725m3

45m3

A6d

(MGPL) (MGPL (MCPL  PH

15

19

il
1 366

1
336

5

w

No—r-

18

wrsse SN T

(MGPL € (MGPL (MGPL (MCPL (MGPL) (MGPL

2

7
9 197

i

22

kil

14

63

59

313 74 il

3

— PBorow

16

Liquid Effluent Database
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BLED.|
be Discharging Sewage Treatmert Plats

rTTY TTHiT“TT" = vr “W -w T-"W N0z noi NINA orcli S| "055T-+smmrTjnr‘mar t3 TS=TET TWT BB
> (MCPL (MCPL) (MCPL) (MCPL) (MCPL) (MCPL) (MCPL (MCPL) (MCPL) (MCPL) (MCPL) (MCPL) (MGPL) (MCPL) (MCPL) (MCPL) (MCPL) (MCPL) (MCPL) (MCPL) (MCPL) COMMENTS
the flow das provided inthe
discharge reports appears to be
offlows into the storage cdl
and notthe actual discharge
volume
the flow dataprovided in the
discharge reports appears to be
offlows into the storage cd|
and notthe actual discharge
volume
the flow data provided in the
discharge reports appears to be
offlows into the storage cd|
and notthe actual discharge
volume

218 3.66 845 854 316 38 no 1991 data

Acti-zymcwas added to lagoon:
NO02+N03 ishdow detection
71 02 04 11.2 limit

Actizyme was added to lagoon;
algae was present in the lagoon
sample N02+N 03 washdow

5.6 02 18 13 detection limit
Actizyme was added to lagoon;
" N02+N03 was bdow
13 02 38 detection limit
04 0.23 14 5.4 Actizyme was added to lagoon

no discharge in 1991; one
ib/wedt ofActi-zymc added in
199.1991 and 1992
no discharge in 1991; one
Ib/wedc of Acti-zyme added in
199.1991 and 1992

testresults missing from files

unknown amounts of Acti-zymt

added weekly in 199.1991 and
1992

unknown amounts of Acti-zyme

added weekly in 199.1991 and
1992

unknown amounts of Acti-zyme

added weekly in 199.1991 and
1992

1991 sampling results not m
files; 199 sampling results also
include BOD md TSS ofthe
Tawatmaw River water
upstream of the drainage
1991 sampling results not in
files; 199 sampling remits also
include BOD and TSS ofthe
Tawatinsw River water
upstream of the drainage



Coiinton

Colinton

Deadwood School
Debolt
Debolt
Debolt
Debolt

Dixonville
Dixonviile

Dixonville
Donndly

Donnelly
Eaglesham

Eaglesham

Eaglesham
Eaglesham
Eaglesham
Eaglesham

Eagle_sham
nilda
Eniida
Enilda
Entwistle
Entwistle
Entwistle

Evansburg
Evergreen Paris (Gr. Prairie)
Evergreen Paris (Gr. Prairie)

Evergreen Paris (Gr. Prairie)
Fairvicw
Fairview
Fairview
Fairview
Fairview
Fairview

Falher
Falher
Falher
Faust
Faust
Faust
Faust
Faust

=) =) =) U U UUTU >

52119

39814

m
32519
39873
33430
33674

33635
1701
712192

11619

1/13/92
33735

34154

4116/9
33454
11591
33607

11/1419
12919
33420
1/19/92
619
591
1911

1/16/91
33298
8/15/9

33611
9121/92
39818
9/24/9
411591
9/25/91
33607
1/19/92
12219
1/16/91
112919
6/25/92
9/21/91
6/25/92
1/19/92

45m3

145m3

unknown
3-gal
20, gal

2-8*
3-g*1
-5_g«l
28%1

unknown

8" valve apen for 8 days
part ofa 6 mgallyrtotal

partofa 35 mgalyrtota
partofa 5 mgalyr total
part of a 5 mgalyr total
part ofa 6 mgaifyrtotal

partofa 3.5 mgalyr tota
233 *
15551 m3
15551 m3
unknown

unknown
unknown

851
2 days
5 days

2 days
part of 11 mgalfyr total
partof 18 mgalfyr total
pvt of 18 mgallyr total
partof 15 mgallyr total
partof 15 mgalfyr total
partof 11 mgal/yr total

35 s

4,0l

4- Z?al
9.118.494 gal

35.m3

35.m3
37.185m3

18

23

oo

>

%
5

132
76

co

e NN OwB aGT o~

16

79

12
16

13

Liquid Effluent Database



*ED.I
:Discharging Sewage Treatment Plants

-2

1991 nmpling results not in
files; 199 sampling results also
includeBOD mdTSS ofthe
Tswatinaw River water
upstream o fthe drainage.
1991 samplln% results not in
files; 199 sampling results also
include BOD andTSS ofthe
Tswatinaw River water
upstream o fthe drainage

minimal data... details unclear.

no data

no discharge in 199; no 1991
~ datainfiles
no discharge in 199; no 1991
~ datainflies
no discharge in 199; no 1991
data infiles
12 gallon Acti-zyme added
weeklyin 1991 and 1992;
unknown amount of Acti-zyme
addedin 199; no dischargein

1991
12 %éillqn Acti-zyme added
weeklyin 1991 and 1992;

unknown amount of Acti-zyme
addedin 1991;9% discharge in

 Actizyme added
no discharge report found so
justsample date given

Acti-zyme added
Actizyme
Actizyme added
Actizyme added

Actizyme added

no discharge reports
no discharge reports
no discharge reports
no discharge report for 199 or

1992,
199 lagoon sampieresults not
infiles
199 lagoon samf)le results not
infiles
199 lagoon _samlple results not
infiles
ActiZyme added
Actizyme added
ActiZyme added
ActiZyme added
Actizyme added
Actizyme added



Footner Lake Forestry Site
Footner Lake Forestry Site
Fort Assiniboine
FortMcKay
Fort McKay
FortMcKay
FortMcKay
Fort McKay
Fort Vermillion
Fort Vermillion
Fort Vermillion
Fort Vermillion
Fort Vermillion
Fort Vermillion
Fox Creek

Fox Creek

Gift Lake

Gift Lake

Girouxville

Girouxville

Girouxville

Grande Cache Forest Industries

Grande Cache Forest Industries

Grande Cache Forest Industries
Grande Cache Forest Industries

Grande Prairie Airport

Grande Prairie Airport

Grandview Hutterite Colony

Grandview Hutterite Colonv

o aelncincincincinelacl s b —s s —3s —in o} o

U W W T

P

9/17/91
9/14/92
4123191
32330
33430
4/18/91
39943
4125/9
12/16/92
6/24/91
12/18/91
4128192
12/13/9
39849
414091

12191

33319

1192

11309

4128192

1/13/92

39819

39819
39819

39819

33438
33438

11/15/91

unknown
14.m3
338%1
38. szlil
5-gi
33.g5»|
3.3 fill

133239m3
89.293 gal

893 é] |
1321.8m3
3.96.13 Rvi

33334 gl
24481 m3

24.481 m3
m
unknown
-a49 (illminfor 3hn
-449 galiminfor 3 hn
-449 gai/min for 312 hrs
unknown

unknown

unknown
unknown

nla

nfa

unknown

5 davt

85

17

w

14

DI CEE S

26

45

155

pil

66

184

il

123

81
8.2
8.2

8.2

Liquid Effluent Database for

Sperl
mis

7 pelr 1

m
3perl
ml



LED. .
: Discharging Sewage Treatment Plants

no results from 1991 sampling
inflics i

noresults from 1991 sampling
infiles

5 Ibs. Acti-Zyme added

algae in October 1992 lagoon
samplewould affectthe TSS
giving higherthan normal

~results
algae in October 1992 lagoon
samplewould affectthe TSS
giving higher than normal
results

2454 kg of Chemzyme |1 added
2x/month in 199 and 1991; 5
mL Hyro-zyme weekly in 1992

2454 kg of Chemzyme Qadded
2x/monthin 199 and 1991;5
mL Hyro-zyme weekly in 1992

2454 kg of Chemzyme I added
2x/month in 199 and 1991: 5
mL Hyro-zymeweekly in 1692
sample 2 of4; sample
description = NE: NFR =<1
sampled of4; sample
description= SE
sample 3'0f4; sample
description = SW; NFR=<1

sample 10f4 taken inJune
199: sample description= NW

no discharge; these samples are

fromthe 2nd cell final effluent

no discharge these samples are
fromthe 1st storage cdl

1991 lagoon sample were taker
inOctober, and it contained
algae which would affect the

TSS. giving higher than normal

results', no license to be found

1991 lagoon aanplc weret*er
in October, and it contained
algae whichwould affect the

TSS. giving higher than notinal

revolts: no licenceto be found



Liquid Effluent Database

Grassland A 52319 8.m3 46 I&]
Grassland A 39814 5.m3 6 18
Grassland A 5191 unknown 3 84
<L per
Gregoire Lake Prov. Park A 31667 nla 24 5 85 2 u u % 854 839 ml
Grimshaw P 121091 192.7m3 5 5
Grouard LS 33420 64.m3 5 1
Grouard LS 112919 —13.14. gl 4 16
Grouard LS 1/19/92 64.m3 1 1
Guy P 33420 (5 hours) 3 1
Guy P 30814 (42 hours) 4 7
. Guy P 9/29/92 (5 hours) 8 7
High Levd P 128191 8,0%i 5 i
High Levd P 33939 8.5l 5 5
High Levd P 39999 1 ol
High Levd P 40138 5- gal 1 3
High Prairie LS 39975 38.6. el 3 3
High Prairie LS 5/31/91 34,51 8 3
High Prairie LS 33298 34. ol 5 5
High Prairie LS 4/13/92 34.al 6 4
High Prairie LS 33756 34.91 1
Hines Creek P 5/31/9 23. gal 8 3%

Hines Creek P 41192 3galiminfor816hrs 12 i



ED.|
Discharging Sewage Treatment Plants

0.39 068 74

964

19

134

0.24

0.16

03

017

03

39

the sprin% samples from both

199 and 1991 contained algae
which would affect the TSSand
give higher than nonrad Faults;
no discharge repot for 1991 in
files; no discharge in 1992 due
to conduction ofnew lagoon

the spring samples from both

199and 1991 contained algae
which would affect the TSS and
give higher than nonnal results;
no discharge reportfo 1991 in
files; no discharge in 1992 due
to construction 0fnew lagoon

the sprin% samples from both
199 and 1991 contained algae
whichwould affect the TSS and
givehigher dan normal results;
no dischargereportfo 1991 in
files; no discharge in 1992 due
to construction 0fnew lagoon
S04.N02,N02+N03 are
hdow detection limit listed
Actizyme was added in 1991
(exact amount unknown) and
1992 (6 - 2LpailsX no
discharge in 199 and 1992

268 133 458 28 075

2 cupsiweek of Actizyme added
in 199 and 1991

2 cupsiweek of Actizyme added
in 199 and 1991

2 cupsiweek of Actizyme added
in 199 and 1991

BOO and TSS results were
below detection limit (5. mg/l)
no sample data

8 Ib. of Acti-zyme added
Acti-zymeadded (no amount
_ O given
Acti-zyme added (no amount

(

. ivehl)
Actl-zymea%de (no amount

(

jven
Acti-zyme agdderR
given)

71bs Actizyme added in 199; 9

1 Ibs Actizyme added in 1991;

6 Ibs Actizyme added in 1992;

invertebrates were present in the

199 lagoon effluent samﬁle

thus TSS results would be
higher than usual

7 Is Actizyme added in 199: ¢

1Ibs Actizymeadded in 1991;

6 Ibs Actizyme added in 1992;

invertebrates were present in the

199 lagoon effluent samﬁle

thus TSSresults would be
higher than usual

0.55

no amount



Hines Creek

Janvier School

Janvier School
Jean Cote
Jean Cote
Joussard

Joussard
Joussard

LaGlace

LaGlace

LaGlace
Loon Lake School

Loon Lake School
Loon Lake School

Loon Lake School
Loon Lake School
Mayerthorpe

Mayerthorpe
Mayerthorpe

McLennan

McLennan

McLennan

U U U U U U UUTUO

>>X>r>r U U TOTvUoUU

1192
2/%/2
7]
119
591
et
5//92
11192
31193

7]

4191

39814
33723
112909

33420
1/19/92

1171319
33400

1/13/92

6/18/9
1
6124192

112392
11/16/92
40121
12/14/9
33531

v

1/28/9

3galiminfor 111 hrs

nfa
nfa
nfa
nfa
nla
nfa

7 day*

unknown

unknown

(41 hours)

231 hours)
6.549.444 gal

24123 m
24.125m3

11m3

12.m3

1-gal
75. sl
2,0l

5.5l
63. al

ays
4da¥s
7 days

unknown
2.m3

unknown

4
812

3

—_

(3. I TN

12

o 8

6.4

—
wo i

138

32
3

%6
22

35
134

pil

~-

165
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FABLED.| .
jodic Discharging Sewage Treatment Pints

Pago5

28

297

1638 1641 235 685

1

B
to(J'lm

7 Ibs Actizyme added in 199; 9-
1Ibs Actizyme added in 1991;
6 Ihs Actizyme added in 1992;
invertebrates were present inthr
199 lagoon effluent samBIe
thus TSS results would be
higherthan usual
Acti-zyme added
Acti-zymcadded: no data
Act-zyme added: no dau
Actizyme added
Acti-zyme added: no data
Actizyme added
Acti-Zyme added

no license in files; no discharge
_ reportfor 199 and 1991

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

necessary
no license infiles; Ao discharge
~ reportfor 199 and 1991;

inspection letter in file indicate!
thata discharge in 1992 is not

necessary
2 cupsfweek of Actizyme added

in199.
2 cupsfweek of Actizyme added
in 199

addition of one Ib/week of Acti-
zyme added each year from 199
1992
addition of one Ib/week of Acti-
zymeadded each year from 199
o 199 .
addition ofone ib/week of Acti-
Zyme added e%gégear from 199

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

waste water analysis not
included

65 ths of actizyme reported
added in 199: no discharge
reports for 1991 and 1992, only
sampling results are provided

63 Itxc of actizjme reported
added in 199: nodiadurge
rtporti for 1991 md 199Zoni>
Carolinareaulta arc provided

63 Iba.of actizyme reported
added m199: nodiachargc
reporu for 1991 rod 1992, onl)



Note Creek School
Note Creek School

Peace River Airport
Peace River Airport

Peace River Airport
PeaceRiver Airport
Peace River Airport
Peace River Airport
Peace River Airport
Peace River Airport
Peace River Airport
Peace River Airport
Peace River Airport

Peace River Airﬁort
Peerless Lake School

Pibroch

Pine Shadow Estates MHP

Queen Elizabeth Prov. Park

Queen Elizabeth Prov. Park

Ridge Valiev
Ridge Valley
Ridge Valiev

Rabb
Rveroft
Rveroft
St

Sangudo
Sarujudo

oo

WU W W W W YW W W W O =ln el

1991
1992

12/15/92
1191
7114192
4114192
8/17/92
3124192
1117192
1/14/92
33043
9/15/92
33853

21192
1192

33301
33459

1192

1191
1/31/9
33430
33674

5/29/91
11/28/9
11/12/91
11/16/92
7116091

40124
39912

63. (units unknown)
3. (units unknown)

unknown
unknown

nfa
nla
nfa
nla
nla
nla
nfa
itfa

i"a

nfa
384. gallyear

2-81
unknown

519.75 litres

59.85 litres]
X gl

2-Sl

unknown
unknown
unknown
unknown
18R

158, gal
158, cal

387

63
342
51

3

18

136
435

512
3

28

16
5

i
2

125

42
26
A
197
36

17
25

2

14

14
18

48
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ILED|
ic Discharging Sewage Treatment Plants

*6

71

no sampling done
~no sampling done
discharge reports from 1991 &
1992 state that dischargeruns
through an overflow pipe all
year long once the sewar level
reaches the height ofthe
overflow; all dates given for
PeaceRiver Airpoctare
sampling dates only

discharge through overflow
~pipeallyear long
discharge through overflow
~pipeallyear long
discharge through overflow
~ pipeail year long
discharge through overflow
~ pipeallyear long
discharge through overflow
~ pipeallyearlong
discharge through overflow
~ pipeallyearlong
discharge through overflow
~pipeallyear long
discharge through overflow
~pipeallyearlong
discharge through overflow
~pipeallyear long
discharge through overflow
pipe all year long

no data or dischar(I]e 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

volumeis of liquid waste that
was pumped out of the cisterns
overthe course oftheyear no
dischargeto a waterbodY
volume is of liquid waste that
was Humped out of cisterns
overthe course oftheyear no
discharge to a waterbody
no results from 199 lagoon
sampling in flies
no results from 199 lagoon
sampling in flies
noresults from 199 fagoon
sampling in files
May 1991 letter says that the
Iaﬂoon was bieng discharged at
thattime snd flat it had also
been drained five years prior to

that
4-5 Ibs of Acti-zyme added each
ear from 199- 1992
4-5 bs of Acti-zyme added each
ear from 199- 1992
4-5 165 of Acti-zyme added each
esr from 199 -1992
1 Tbs of Septo-zyme added
15 Ibs of Septo-zyme added
3 Ibs of Sepro-zvme added



Swgudo

Sngudo
Scxsmhh

SoquTilth
Sexsmith
Sexsmith

Sexsmith

Sexsmith
Shdl - PeaceRiver Complex
Shell - Peace River Complex

Spirit River

SpiritRiver
SpiritRiver

Spirit River

SLIsadore

SL Isidore

SL Isidore

Swm Hills

Swan Hills

5/19/92

1/14/92
412319

39975
33454
33400

33728

33705
33729
33394

5/15/91

5/19/92

1/15/92

9/25/9

40057

1/15/91

1192

5/29/91

11/18/91

unknown

unknown
18. mi

18.sal
18 «ml

18.8*1
18.8*1

18 million gallons
unknown
3m3

-45.736m3

-1-8*1
16-8*1

not given

unknown

8" pipe drained 48 hrs

unknown

46.25. gal

46.25. gal

2
23
3
19

17
pil

22

3

156

132

14
18

3
42
22

2

24

pil

32

62

18

113

15

LiquidEffluentDebate f

182
8.7
115
.1
74
8.6



BLED.|
lie Discharging Sewage Treatment Plants

158
53
139
154
14
64

02
02
0.26
0.2
02

0.2

Pw—n O
—moo~ o

—
~
—

121
143
16
144

1992 discharge information
was obtained from letter of
intent written to Alberta
Environment - no actual
dischargereport for 1992.
1992 discharge information
was obtained from letter of
intent written to Alberta
Environment-no actual
dischargereport for 1992.
NO02+N03 wasbdow
detection limit
NO02+N03 was bdow
detection limit

NO02+N03 was bdow
detection limit
NO02+N03 was bdow
detection limit

limited data available
25 kgofAcIi-z me added Ma
19/91; 25 kg Biozyme adde
A

May 25101

25 kg Acti-zyme added to sewer
lines June 1/92.25 kg Biozyme
1o sewer inlet June 1/9;
discharge in license given as
onceperyear, is twice peryear
inpractice
2 Ibs. Acti-zyme added June
419:5 1o*. Acti-zymeadded Juh

1-319
the presence of algae in the 199
and 1992 lagoon samples
would affectthe TSS %lvmg
higher than normal results: no
discharge refort for 1992:
addition 0f2 [bs of Acti-zyme
reported in 199 and 1991
the presence of algae tn the 199
and 1992 lagoon samples
would affectthe TSS qlvmg
higherthan normal results: no
discharge refmrt for 1992:
addition 0f 2 [bs of Acti-zyme
reported in 199 and 1991
the presence of algae tnthe 199
and 1992 lagoon samples
would affect the TSS %lvmg
higher than normal results; no
discharge ref)ort for 1992:
addition of 2 Ibs of Acti-zyme
reported in 199 md 1991
1 Ibs. Acti-zyme added during
year. 3 samples taken prior to
discharge - sample results
closest to date of disetarge are
given.

1 Ib*. Acti-zyme added during
ear. 3 samples taken prior to
Ischarge » sample results taken
closestto discharge date given.



Swan Hills

Swan Hills
Triple L Mobile Home Part:
Triple L Mobile Home Part:
Triple L Mabile Home Parte
Trout Lake School
Valleyview
Valleyview
Valleyview

Valleyview
Valleaiew

Valleyview
Valleyview

Valleyview

Valleyview
Valleyview
Wander%\é River
Wandering River
Wandering River
Wanham
Wanham
Wanham

Wembley
Wembley
Wembley

Weatlock
Weatlock

o

TWUU T©W W Vo

T T©W W OV X o

o

o

>

39970

12128/9
4119
1/19/91
5//92
1192
7123/91
3/25/91
11/14/91

2(28/92
33014

33017
11/12/92

1111509

519
9/18/89
39915
1189
1191
11192
119
1P
9/14/92

39814

9/17/91

40153
1/18/9

51.125. gal

51.125. gal
unknown

4 acre lagoon lowered 2
unknown

unknown

23.3.M1

23.3.M1

23.3.Ml
23.Ml
3-M

15, gal
23.Ml

47.75. gal

47.75. gal
26- MI
288. Ml

none

none
unknown
unknown
unknown

29.M
24.m3 (28.873.68 )
31224 al

1787.qal
1.787. gal

24
24

61
18
92
42

21
23

25

16
176

4
pil
26

[¥=)

co

7

8.6

32

22
159
134
45
499

58.6
7

26

155
i

2%
kil
5
45

a

44
23

44

25

178

9.26

9.18

921
8.25

Liquid Effluent Database



KEDI
ic Disdurging Sewage Treatment Plants

9*8

04

16

14

0.2

0.2

02
12

54

68

56

181

179
i

1 Ibs. Acti-zymc added during
year, 4 samples taken priorto
discharge » sample results
closestto discharge date given.
L1bs. Acti-zyme added during
year. 1 sample taken prior. 2

durm? discharge » sample
results closest to discharge date

gnen.
unknown if discharged in 199
or 1992. only lagoon sample
data from spring were infiles
unknown if discharged in 199
0r 1992, only lagoon sample
datafromg r!ng were infiles
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 « avera?e
sample results given; samples
were green indicati%gos_sible
presence ofalgae « TSS higher
~thannormal.
all discharges for 1992 come
from west storage cd|

samgletakgnprior_to discharge
5 Ibs. Acti-zymc in each of
cells added during year
2 samples taken - average
results given; sample taken May
22.199;5 hs. Acti-zyme in
eachoftwo cdls added during
75 s, Acti-zfvyrﬁ?mmWi
~of2cdls
g" glpe_flowmg frill for48 hn.
16.3mi treated waterto hamle
in 1989; waste water not
metered in 1989,
_ no discharge
ooc Ibiday of actizyme added
foreach disdurge
one Ib./day ofactizyme added
for ach discharge
one IbViday of actizyme added
for each discharge
~ samplewas pale green
indicating presence of algae.
1 Ibfwcek of Acti-zyme; sewage
flow Ihrou%h lift station was
3.284.64 qal.
I Ibfiweek of Acti-zyme sewage
flow through lift station was
32.176. gal. ]
15 Ibs. Acti-zyme added daily
from May 15to July 2.199



Wotiock
Westlock

Westlock
Westwind Mobile Home Park

Whitdaw
Whitdaw
Whitdaw

Wildwood

Wildwood

Wildwood

Woking

Woking
Worsley

Worsley
Wonlcy
Worsley

Volina's Point Provincial Park

> >

O OO VW X

oo

U TOwUoUTUo

6/19/91
1/28/91

40152
119

1121192
1/15/9
1121191

9/14/92

9/16/91

39814

1192

11
39907

33394
1/22/91
1/13/92

33339

55.ml
55.ml

unknown
unknown if discharged

3 days - lowered~2 in.
3 days - lowered~3 ft
3 days - lowered~3 ft.

unknown

unknown

unknown

7 days

9.m3
unknown

unknown
unknown
unknown

1 7hn

~ o

25

—_ro —

14
a

18

B

16

718

Liquid Effluent Database f



LED.l
¢ Discharging Sewage TreatmentPlants

47

0.2

0.2

29

187

57

1. Ibs. Acti-zyme added daiéy
for 15 day* itg%rimg May 15.

farmen complaining ofpoor

water quality In Walvh Greek;

no 1992 dischar%e reporta or
TSSIBODresults in files
no 199 discharge report
Acti-zyme was added weekly
eachyear from 199 - 1992
Acti-zymewas added weekly
eachyear from 199- 1992
Acti-zyme was added weekly
eachyear from 199 - 1992
correspondence filehasa
“notification of infentto
discharge on date ﬁlven- no
dataat all on scheduled
discharges
correspondencefile has a
notification ofinert to
discharge on date ﬂlven -no
dataatall on scheduled

aiscffarges
LD. #14 took reponsibility for
this system on January 1.1991.
_ Alackofserviceand
maintenance records have made

itdifficultto property report on
this system.

no dischargein 1991; unknown
amounts of Septo-zyme added
in 199.1991 and 1992

no dischargein 1991; unknown
amounts of Septo-zyme added
in199.1991 and 1992

samﬁletaken_on May 24.1991:
discharge perllogd9 flrom May6-8.

minimal amount of Dynakil
Plus



APPENDIX E

LISUID EFFLUENT DATABASE FOR
NON-PULP MILL INDUSTRIAL EFFLUENTS



DEFINITIONS FOR TABLE E.I*

HEADING DESCRIPTION
AG_ Silver
AS_ Arsenic
BIOASSAY Bioassay (% survival of rainbow trout in 100% effluent over 96-h)
CD_ Cadmium
CO_ Cobalt
COD_ Chemical Oxygen Demand
CR_ Chromium
CU_ Copper
DATE Date (Month/Day/Year)
FE_ Iron
FLOW _ Effluent discharge
HG_ Mercury
KGPD Kilograms per Day
M3PD Cubic Metres per Day
MGPL Milligrams per Litre
MN_ Manganese
MO_ Molybdenum
NFR_ Non-filterable Residue
NH3_ Ammonia (asN)
NI Nickel
0G_ Oil and Grease
PB_ Lead
PH PH
PHNOL_ . Phenol
SE_ Selenium
SLPHD_ Sulphide
TOC_ Total Organic Carhon
TON Threshold Odour Number
V_ Vanadium
IN_ Zinc

The contents of Table E. 1 have also been provided to NRBS 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 ofthe table.



DATE
1/3*8
1/5*8
1/7*8
1/10*8
1/12*8
1/14*8
1/17*8
1/13*8
1/21*8
1/24*8
1/28*8
1/28*8
1/31*8
2/1*8
2/2*8
2%*8
vim
2/a*e
2/11*8
2/14*8
2/16*8
2/17*8
2/18*8
2/21*8
2/23*6
2/25*8
2/28*8
3/1*8
3/3*8
3A*8
3**8
3/10*8
3/13*8
3/15*8
3/17*8
3/20*8
3/22*8
3/24*8
3/27*8
3/23*8
3/31*8
4/3*0
4/5%0
4/7*0
4/10%6
4/12*8
4/14*8
4/17*8
4/13*8
4/21*8
4/24*8
4/26*8
4/28*8
5/1*8
5/3*8
5/5*8
54%6
5/10*8
5/12*8
5/15*8
5/17*8
5/13*8
5/22*8
5/24*8
5/24*8
5/23*8
5/31*8
6/1*8
6/3*8
6/6*8
6**8
@
6/13*8
6/15*8
6/17*8
6/20*8
6/22*8
6/24*8
6/27*8
6/28*0
1/1*8
1/2*3
1/3*3
1M*9
1%*3
1%*3
1/7*0
1**3
1/3*8
1/10*3
1/11*8
1/12*8
1/13*8
1/14*3

7*<3 AS
0cQpo) (KGPO) w

0.00

1220

0.00
0.00

cb
u

TABLEE.L
Database for Suncor Inc. Industrial Effuent

coo cK co Cu  MOASSAY FLOW FE PB MN MG MO HI NFR
(KQPp) (MGPU (MC3PL) (MGPU (U3PO) (»4QPL) (MOPL) (MGPU (MGPL) (MOPL) JKGPO)
70.00
49.00
45.00
0.00
0.00
44.00
89.00
0.00
0.00
0.00
0.00
4.40
52.00
100.00
0.00
118.00
0.00
0.00
3500
0.00
68.00

0.00
0.00
000
0.00
0.00
0.00
10.00
0.00
0.00
49.00
45.00
0.00
44.00
48.00
36.00
0.00
0.00
0.00
41.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
100.00 0.00
0.00
0.00
105.00
0.00
354.00
0.00
0.00
16.00
12.30
0.00
0.00
0.00
0.00
218.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
34447.00
33122.00 138.60
32365.00
31987.00 384.00
31737.00
32176.00 35420
33312.00
24734.00
17034.00 255.00
17413.00
17224.00 86.00
10000 17034.00
22334.00 0.00
24227.00

Page 1

0 6G
(KGPO)
11220
102.00
119.00
85.00
56.00
8320
6820
88.00
103.00
97.00
97.00
60J0
16620

7020
78.00
54.90
37.00
128.00
44.00
111.00
43.40

23.00
120.60
83.40
5940
69.00
113.90
117.60
64.00
74.70
45.70
42.00
39.60
11.50
25.00
4820
3120
38.70
2920
52.00
129.00
45.00
50.00
56.00
22.60
23.00
101.80
7020
5320
2620
4020
31.40
29.00
15.00
68.00
103.00
62.00
42.10
5.50
2.50
1720
5.50
5.60
13.20
46.10
119.00
96.70
22.30
0.00
0.00
62.00
0.00
35.00
34.10
19.90
17.40
5.70
5.40

51.30

7620

106.30

88.60

96.30

12420

PM  PHNOL
720 0.09
8.10 028
8.10 0.3
820 025
7.90 o021
7.90 011
7.70  0.40
7.70 0.86
720 0.59
7.70 026
7.80 0.48
7.90 020
820 024
810 011
820 0.8
820 o.u
8.10 0.11
820 o021
8.00 025
820 048
8.30 0.15
8.10 0.06
7.80 o021
7.80 0.30
7.80 0.5
7.90 011
8.10 0.10
8.20 026
8.00 0.05
7.80 017
7.60 0.03
7.80 0.09
7.80 0.09
8.10 0.10
8.00 0.09
8.00 0.07
8.10 0.07
8.10 022
8.30 0.04
8.10 0.11
820 0.06
820 020
8.30 025
8.10 0.06
820 0.09
8.30 0.04
8.00 0.00
7.80 0.8
8.00 0.04
7.90 0.07
7.80 011
8.00 0.05
8.10 0.05
820 0.06
8.20 0.00
7.90 0.12
8.00 0.03
7.50 0.00
7.70  0.00
7.60 0.00
8.30 0.02
8.50 0.00
8.10 0.06
8.10 0.00
7.40  0.12
7.70 020
740 041
7.60 0.12
7.70  0.00
7.80 0.10
7.60 0.00
7.50  0.00
7.80 0.05
8.00 0.02
7.60 0.03
7.80 0.06
8.20 0.00
820  0.00
8.00 020
8.60 0.04
820 028
820 024
7.90 0.09
8.00 027

(KGPO) (MGPU (MGPU (KGPO)

SE

AG

SLPHD

0.00

0.00
0.00

TON

32.00

128.00

6420

25.00

25.00

2520

3220

32.00

32.00

32.00

64.00

32.00

3220

64.00

32.00

16.00

16.00

8.00

ToC
(MGPU

10.60

1420

1020

V(MGPL)

ZN



1/1tm
1/16%9
1/17%9
UM s
1/1atas
1/20*s
1/21m

1/22%9
1/23*9
1/2Ms
1/25%9
1/2Ms
1/27%9
\mm
1/2Ms
1/30%9
1/31*9
2/1%9
2/2*9

2/1M S
2/17%9
2/18*9
2/19%9
2/20%9
2/21*9
2mm
2/23%9
2/24%9
2mm
2mm
2/27%9
2/20%9
Vi*g
3/2*9
3/3*9
3/4%9
3/5%9
3%xg
3/7*9
3%xg
3/9*9
3/10%9
3/11%9
3/12*9
3/13*9
3/14%9
3/15%9
3/18*9
3/17*9
3/18*9
3/19%9
3/20%9
3/21%9
3/22%9
3/23%9
3/24%9
3/25%9
3%0%9
3/27*9
3/28*9
3%9+*9
3/30%9
3/31*9
4/1%9
a12%9
4/13*9
414%9
4/5%9
418*9
417%9
4%*9
419%9
4/10%9
4/11%9
4/12*9
4/13*9
4/114*9
4/15*9
4/1M 9
4/17*9
4/18*9
4/19%9

38J0

32933.00
18858.00
1665810
18170.00
19884i)0
2157730
20820.00
22712.00
28498.00
39747.00
37097J0
27833J0
33312.00
31987.00
24227.00
25362.00
22712.00
24227.00
27539.00
18548.00
19308.00
27255.00
29905.00
29769.00
37475.00
24983J0
25173.00
42018.00
36340J0
28676.00
28498.00
29528J0
23489.00
25362J0
34069J0
31797.00
26001.00
2887610
25362.00
26119.00
23846.00
20441.00
21196.00
19308.00
18927J0
20365.00
19306.00
22523J0
17981.00
23848.00
24408.00
21788J0
20820J0
20441.00
23091.00
21956.00
23470.00
20820J0
26119J0
13060.00
18277J0
24227J0
20555J0
20441.00
22712J0
21956J0
20083J0
23091J0
2441630
21966.00
20820J0
19987J0
22712J0
18927J0
17034.00
158990
2725610
28580.00
28201J0
27256.00
28801.00
27568J0
28769J0
27823.00
27255]0
27255]0
28887.00
28498.00
2793810
23693J0
25362.00
35318J0
34828.00
21388.00
20933.00
23859 00

TABLE E.1
Database for Suncor Inc. Industrial Effluart
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83.00

184J0

193.50

185.50

277.90

24930

404.90

194.00

298J0

540.40

138.70

90.00

12.30

291.00

24.40

9950

238.00

574J0

25810

381.80

47.60

95.40

100.00

381.80

3820

121J0

18250

140.50

91.30

14650

106.90

151.00

90.70

197.70

142.50

81.80

82.00

163.40

116J0

10050

104.50

57.10

32.80

30.30

38.00

139.00

112.00

8150

62J0

81.10

4220

153.00

92.70

40.80

61J0

88.30

69.70

88.70

121.00

42.40

49.80

65.40

18.30

14.80

7J0

0.14

050

0Jo

0J9

0J7

0.11

0.00 8.00
0.00 16.00
0.00
8.00 620
0.00
2.00
0.00
16.00
0.00
0.00
16.00 9.00
0.00
16.00
0Jo
32J0
0.00
0Jo
0.00
4.00 9.70
0.00
18J0 8.10
0Jo



4721M
Amm
ursm

4125*9
426*1
2741
2101
Amm
301
snm
sl2ro
aam
VAt
SAM
VMS
57*1
SAW
SM's
ano»
3%
812+1
ana*i
511441
slia*i
5«*!
5n7*i
yia*i
ani+1
5/20%1
521%1
5/22*9
5/23*9
524*1
5/25%9
S2s*!

5/27*9

521%9
5301
5/31*.9
cn*i
6/2*9
6/3%9
SMS
6**9
6/7%9
6**9
6/1*9
6na*9
an1*9
6n2*9
6/13*9
6/14*9

6n5*9
an6*9
B/T*1
6/18*9

6/19*9

025*1

000

0.00

110

110

780

360

440

350

0.00

330

10000

21009J0
2252310
2432110
2976900
2202600
2782310
2697100
2452910
2593000
2574110
2725500
2858000
282010
2726600
268010
2755800
2876900
2782300
2725600
272550
266870
2641810
2793600
2359300
2536200
3531800
3482610
2138810
2083300
2366900
2100900
2252300
2432100
29769.00

4391100
413740

37296
370970
4

4428010
4258600

371600
36340)(

3690800

431540
3255400

TABLEE.1
Database for Suncor Inc. Industrial Effluent
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0J0

000
0.00
000

000
000
000

0.00

0.00

000
000
0.00

0.00
000
000

0.00
0.00
0.00

000
0.00

0.00
0.00

3080
1080
3640

1750
510
7060

110
1200
580

0.00
6370
2800

1800
5100
8260

11.10

3710
3380

750
8830
900

7880
4850

5640
64.70
155.70

4130
3350
1080

980
780
3470

9.70
1900
000

0.00
29

0.00
0.00

800
800
780

740
750
790

740
760
780

860
810

054

0Js
0.00
0.09

0.06
0.06
0.06

0J2
0.00
0.00

0.00
0J4
013

017
01
014

004
004
013

0.00
0.00
0J4

0.00
0.00
018

007

0.11

008
0.00

0.00

0.00

0.00

139

0.00

0.00

0J0

000

0.00

200

1600

8J0

400

400

400

8.00

1150

200

12.10

870

1240



712% m
vam
7/2am
7/29*9
loom
7/31*9
an*a
al* t
aam
ao
aem
asm
8/7%9
axx
M1
an0*9
an1*9
8/12/as
anm s
and*t
anm s
anc«s
an7/as
ana**
ana**
8/20**
8/21*9
a/22**
a/23*9
8/24*9
V25*]
af2c**
8/27*9
VMsS
8/29*9
alao*s
8/31**
an*s
s/2*a
so*9
SM*9
SMS
S**t
9/7*9
9**9
9**9
sno*s
sm*9
an2*9
an3*s
sna*a
ana*a
anc*a
an7*9
9na*a
9na*a
9/20*9
9/21*9
9/22*9
9/23*9
9/24*9
9/28*9
9/26*9
9/27*9
9/29*9
9/29*9
9/30*9
ion*9
10/2*9
10/3*9
10***
1Q**9
10**9
10/7*9
10**9
10/9*9
iono*9
iom*9
10H2*9
lon3*9
10n4*9
iong8*9
ionc*9
10n7*9
lon8*9
iona*9
10/20*9
10/21*9
10/22*9
10/23*9
10/24*9
10/28*9
10/26*9
10/27*9
10/26*9
10/29*9

39652.00
48420.00
4268000
42207.00
40128.00
39274.00
4080300
4318300
43183.00
4391000
43910.00
4201700
43183.00
4391000
43910.00
4447800
39746.00
3936800
35109.00
3406900
3633900
3908400
43832.00
4239600
4400600
44383.00
43832.00
4148000
4476200
4391000
44099.00
4288800
4788800
4797900
43632.00
4288800
4201700
40598.00
43343.00
4466700
42778.00
41355.00
41923.00
41261.00
4296400
4277500
41639.00
4277500
4428900
43058.00
46182.00
48993.00
46182.00
44289.00
44289.00
4391100
43911.00
4391100
44384.00
4428900
4376700
43721.00
42778.00
43911.00
40882.00
43184.00
46560.00
42829.00
3461700
2816300
3094600
32176.00
31230.00
3293300
29908.00
2763300
3141900
3088100
3123000
3179700
3123000
27066.00
35204.00
29223.00
28892.00
32584.00
30283.00
2687600
26876.00
26877.00
26308.00
24608.00
2498400
26876.00
2034700
28173.00

TABLE E1
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57.00

242.00

27.00

49.00

27.00

115.10

1920

7620

3920

58.70

61J0

12.70

8320

57.90

30.00

1620

38.90

105.70

76.00

29.00

73.10

4230

23.70

1420

32.70

133.00

89.40

106.60

84.70

72.60

10330

69J0

5910

57.40

36.30

67J0

79.40

6030

63J0

020

0Jo

0.49

0Jo

0J4

0Jo

0J9

022

0J9

029

027

0Jo

0Jo

0Jo

4.00

8.00

32.00

16.00

16.00

12.80

11.00



10rt0*s
10/31M
iifix >
11/2%*
11/3*9
11/1*9
11/5*9
11%*9
11/7*9
11%%%
11/9*9
11/10%9
11/11*9
11/12*9
11/13*9
11/14*9
11/15%9
11/14*9
11/17*9
11/10%9
11/19%9
11/20%9
11/21%9
11/22*9
11/23*9
11/24*9
11/25%9
11/26*9
11/27*9
11/29%9
11/29*9
11/30%9
12/1*9
12/2*9
12/3*9
12/1*9
12/5*9
12A*9
12/7*9
12%*9
12/9*9
12/10%9
12/11*9
12/12*9
12/13*9
12/14*9
12/15%9
12/15*9
12/17*9
12/18*9
12/19%9
12/20*9
12/21*9
12/22*9
12/23*9
12/24*9
12/25*9
12/25%9
12/27*9
12/25%9
12/29%9
12/30%9
12/31*9
1/1*0
1/2%0
1/3*0
1/4%0
1/5*0
1/5%0
1/7%0
1%%0
1/9%0
1/10%0
1/11*0
1/12*0
1/13%0
1/14*0
1/15%0
1/15%0
1/17*0
1/15*%0
1/19*0
1/20%0
1/21*0
1/22*0
1/23%0
1/24*0
1/25%0
1/25%0
1/27*0
1/20%0
1/29%0
1/30%0
1/31*0
2/1%0
2/2%0

10

615.00

52.00

4a.o0

145.00

459.00

329.00

553D0

125A0

575.00

750.00

211.00

706.00

203in

533.00

000

100.00

27003.00
2435350
2549550
2574100
24964.00
27725.00
29145 00
30662.00
25173.00
2002000
2005300
23649.00
2044100
1956400
2355900
1535900
22902.00
15277.00
15533.00
2649000
3651600
2271200
19564.00
1779100
2496400
23564.00
25.M2 00
2119000
31135.00
2496400
20620.00
32549.00
30253.00
29526.00
25769.00
27255.00
32176.00
37097.00
29905.00
26769.00
24227in
24904.00
25362.00
25362in
21577.00
22712.00
23469.00
21955in
22334.00
20520.00
15927.00
18170in
20441.00
29145in
25741.00
26496in
230910Q
22712.00
2309100
24964.00
23469.00
24227in
24227in
25741.00
26119.00
26119.00
26490.00
24227in
32933.00
42566in
42425in
37864.00
25363.00
23091.00
23469in
21955.00
21577.00
26496in
24964in
25741.00
25741itt
26309.00
24964in
24964.00
24227.00
2309100
23469in
25173J0
2135000
2119600
2422700
2536200
2725500
2145200
2469400
33312.00

Database for Suncor Inc. Industrial Effluent
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62.40

126.10

450J0

36640

36410

771.60

472.00

653.00

60300

75700

254.00

205.00

166.00

145.00

439.00

393.00

446.00

130.00

157.00

1293.00

255.00

16500

235.00

103.00

710.00

702.00

305.00

166.00

45.40

16.00

19.50

37.10

40.90

22.10

3600

133J0

153.50

63J0

10500

55.90

13900

57.60

4100

106.00

112.80

44.60

10.70

44.90

33.60

43.70

36.00

25.50

45.00

52.00

32.00

25.40

61.00

50.80

106.00

63.00

35.00

37.60

19.00

53.00

23.90

37.60

52.00

39.10

45.10

150.00

024

024

0.00

0.40

021

0.00

0.00

023

026

0.11

0.07

0.00

000

000

16.00

32.00

2.00

6.70

13.00



2M0
2M*0
2**0
2MO0
2/7*0
inno
2/1*0
mono
2/11*0
2/12*0
2/13*0
2/14*0
2/15*0
2/14*0
2/17*0
2/14*0
2/14*0
2/20*0
2/21*0
2/22*0
2/25*0
2/24*0
2/25*0
2/24*0
2/27*0
2/28*0
VIi*0
v2*0
3/3*0
3/4*0
3A*0
3/6*0
3/7*0
3/8*0
3**0
3/10*0
3/11*0
Vi2*0
3/13*0
3/14*0
3/15*0
3/14*0
3/17*0
3/18*0
3/14*0
3/20*0
3*1*0
3/22*0
3/23*0
3/24*0
3/25*0
3/24*0
3/27*0
3/28*0
3/24*0
3/30*0
3*1*0
4/1*0
4/2*0
4/3*0
4/4*0
4**Q
4A*0
4/7*0
4**Q
4**0
4/10%0
4/11%0
4/12*0
4/13*0
4/14*0
4/15%0
4/14*0
4/17*0
4/18*0
4/14*0
4*0*0
4*1*0
4*2*0
4*3*0
4*4*0
4*5*0
4*4*0
4*7*0
4*8*0
4*4*0
4*0*0
5/1*0
5/2*0
5**0
5/4*0
5/5*0
v4*0
5**0
S**0

17J0

24430

157.00

24130

483.00

48730

42430

22130

13430

540.00

387.00

23130

31330

404.00

20730

54730

244.00

482.00

230.00

44030

47530

32.00

34430

51430

53130

3404830
2838100
2801230
22712.00
23448.00
2488430
22712.00
2271230
2044130
2082030
24227.00
2583030
22712.00
2422730
24227.00
21456.00
1848430
21468.00
20820.00
20430.00
20043.00
1817030
1882730
2025230
1948530
18548.00
2044130
20053.00
2004330
20820.00
2271230
24406.00
2440630
25342.00
25741.00
2574130
25741.00
2422730
24484.00
25741.00
24448.00
2411430
24405.00
23848.00
2384830
2271230
2304130
21466.00
22712.00
23041.00
23444.00
2422730
24484.00
25342.00
24484.00
25651.00
24119.00
24448.00
24448.00
25430.00
25430.00
2574130
24406.00
24414.00
2444830
29715.00
28380 00
32176.00
2448430
2448830
2444830
25342.00
24406.00
2914830
2962430
2990630
28749.00
29148.00
29524.00
29524.00
30283.00
3444730
33440.00
32033.00
31040.00
3044230
31797.00
30290.00
3113030
29400.00
29010.00
25270.00
27140.00
30000.00
3038030
30380.00
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44430

10.00

52.00

169.00

344.00

138.00

104530

1299.00

130.00

60.30

45.40

443.00

822.00

26.00

157.00

285.00

4630

358.00

530.00

59.00

354.00

13.00

209.00

442.00

88.00

9430

43.50

47.60

30.80

4530

2930

53.40

47.70

23.90

21.00

35.70

63.00

13.00

3230

5130

18.00

3530

63.00

30.90

52.30

25.30

15.60

57.60

109.00

5530

73.50

46.40

3430

36.50

12.70

26.00

50.50

68.80

22.10

30.00

71.70

8.10

8.00

8.10

8.10

8.10

830

830

8.00

8.20

8.10

7.90

7.90

8.10

8.10

8.00

7.80

8.10

8.00

033

032

038

1630

32.00

16.00

16.00

16.00

16.00

430

200

8.80

8.10

10.70

13.60



SnOA0

5A2A0
Vimo
5A4A0
5nV90
SASAO
v 17/10
VIMO
ViIM
5/20A0
$/21/50
5/22A0
5/23/90
5/24A0
v2veo
5/26/90
5/27/90
5/28A0
vV2Mo
V3GAO
[ 90 FE
6/1/90
(M0
MAO
MAO
MAO
MAO
MAO
V10AO
6/11/90
8/12A0
$/13/90
8/14A0
$/1V90
6/1M O
6/17A0
E£/18A0
8/1SA0
6/20A0
6/21A0
6/22/90
6/21/90
6/24A0
6/2V90
8/2CA0
8/27A0
6/20A0
8/2M0
6/30A0
7/1A0
7/2A0
7/3/90
7MAO
7/BAO
7MAO
7/7TA0
7TAAOD
TAAO
7/1080
7/11A0
7/12A0
TA3A0
7/14A0
71V M
71SA0
7/17A0
7/18A0
7/1M0
7/20A0
7/21A0
7/22A0
7/23/90
7124190
7/2V90
7/26/90
7121190
7/26/90
7/29/90
7/30/90
7/31A0
anao
8/2A0
8/3/90
8/4A0
8/MO
8AAOD
MAO
aAAO
8AAO
o
aniAo
an2A0
aniA0
an4A0
8AV90

3Jo

27.00

36J0

32.60

20.60

g8

9760

0460

15460
40460

16460

1113.00

1378.00

()

859.00

18260

0.01

100.00

100.00

30660.001
3266060
33600.00
3176060
30740.00
3009060
36260.00
3170060
25740.00
24730.00
2170060
17920.00
1716060
15610.00
15100.00
1096060
1123060
1146060
1079060
0610.00
700060
5110.00
4730.00
303060
871060
1300060
11360.00
1041060
994060
918060
13720.00
1466060
16420.00
1602060
16560.00
18260.00
1732060
2016060
20540.00
2035060
18640.00
16750.00
1863060
2044060
1921060
18630.00
1836060
19400.00
2044060
2423060
30263.00
2649660
26012.00
26496.00
29146.00
26496.00
2422760
2990660
30662.00
3179760
3026360
31797.00
31797.00
2725560
29626.00
28956.00
3104060
3566360
3699060
4163960
4050460
35204.00
33312.00
32933.00
32176.00
31419.00
32554.00
35204.00
3141260
2601260
3026360
3000060
30650.00
32360.00
3464060
3696060
32740.00
29400.00
2773060
28390.00
34070.00
4192060
39760.00
41130.00
+ =0
45930.00

TABLE E.1
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0.00 44.70  8.00

0.00 46.60 7.80

060 42.70 760

060 560 760

0.00 260 7.60

060 350 7.60

0.00 0.00 7.70
060 160  6.70

060 40.70 760

0.00 24.60 7.60

0.00 20.60 8.10

0.00 33.00 7.90

060 16.90 860

0.00 3260 7.70

0.00 3060 7.70

o

.00 11.90 7.90

o

.00 9.50 7.80

o

.00 6.90 8.10

o

.00 1460 7.80

52.70

32.80

2060 820

B8 888 88

24.00 7.30

151.00 7.70

D 25

D e
16.00
260 8.50
5.40 8.30
8.70  8.40
10.60 8.30
6.70 8.40

mSSO

10.70 860

@ m 8.50

0.00

020

060

060

0.00
0.01

0.01

0.00

0.00

060

460 24.50
2.00
8.00
16.00  11.00
4.00

1660




8% 6*0
V170
V16*0
VIMO
V20*0
8/21*0
8/22*0
8/23*0
8% 4%0
8/20%0
8/25*0
8% 7%0
8% 8*0
8~ 8%0
8% 0%0
8* 10
s**o

s**o

s**o

9/4*0
*5%0

9**0

9/7*0
9**0

9**0

9% 0*0
9% 1*0
9% 2*0
9% 3*0
9 4%0
9% 6*0
9% 6*0
9% 7*0
9% 8*0
gxxx0
9% 0%0
9% 1%0
9% 2*0
9% 3*0
9% 4*0
9% 6*0
9%6+0
9% 7*0
9% 6*0
9% 9*0
9/30%0
10%*0
100%0
103*0
10/4*0
10%*0
1Q**0
10%*0
10/8*0
10%*0
10%0*0
10 1%0
10% 2%0
10% 3*0
10%4*0
10* 5*0
10% 6*0
10% 7%0
10* 8*0
10% 9*0
10%0*0
10 1%0
10% 2%0
10%3*0
10%4*0
10* 6*0
10 6*0
10+ 7*0
10 6+0
10% 9%0
10%0*0
10* 1%0
11%%0
11/2%0
11/3%0
11/1*0
Juss*o0
11**0
11/7*0
114 /90
11/9%0
11 0*0
11* 1*0
11 2%0
11% 3%0
11%4%0
11% 6+0
11% 6*0
1% 7%0
11* 8*0
11 9*0

000

000

000

42200

119100

21700

1800.00

126600

000

000

96.00

60200

910.00

310.00

67000

33600

39600

204.00

97.00

14400

40600

64100

189.00

68700

42000

13000

8000

36000

27700

896.00

0.01

100.00

4699000
4221000
2966000
40220.00
4041000
4126000
4221000
43720.00
4266000
3061000
4476000
41730.00
4126000
3042000
43440.00
4341000
4360000
43900.00
4660000
4140000
44000.00
3920000
43600.00
4490000
4260000
4190000
43000.00
3910000
3920000
40900.00
44300.00
43300.00
40600.00
4120000
42900.00
41400.00
4180000
41000.00
43600.00
41400.00
49000.00
52400 00
9010000
63900 00
96800.00
96300.00
96267.00
4921000
6018800
64352.00
6378400
63999.00
62838.00
62081.00
61702.00
60946.00
60966 00
4201900
3406900
39204 00
3968300
39961.00
3406900
30283.00
3217600
3296400
4201800
4807600
50724.00
5072400
61103.00
49210.00
4580300
44182.00
47318.00
4607600
4680300
39747.00
36016.00
36204.00
40882.00
3256400
40882.00
4318400
4277900
4391100
4277600
4220700
4904600
4393200
4618200
4391100
45046.00
44940.00
44289.00
44668 00

Database for Sutcor Inc. Industrial Effluent
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12/28*0
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32933.00
24302.00
24899.00
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3/25%1
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6/7/91
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6/12A1
6/13A1
6/14A1
6/16A1
6/1M1
6/17A1
6/1SA1
C/11A1
6/20A1
6/21A1
6/22A1
6/23A1
6/24A1
6/25A1
6/26A1
6/27A1
6/28A1
6/29A1
6/30A1
7/1A1
7/2A1
7/3A1
TMAL
7/5A1
TAAL1
A 1
7AAL
7AAL
7/10A1
7/11A1
7/12A1
7/13A1
7/14A1
7/1sA1
7/16A1
7/17A1
7/11A1
7/19A1
7/20A1
7/21A1
7/22/91
7/23A1
7/24A1
7/25A1
7/26A1
7/27A1
7/28/91
7/29A1
7/30/91
7/31A1
8/1A1
8/2A1
8/3A1
8MAL
8AA1L

8AAL
8/7A1
8AAL
8AAL

8/10A1
8/11A1
8/12A1
8/13A1
8/HAL
8/15A1
8/1M1
8/17A1
8/18A1
8/18A1
8/20A1
8/21A1
8/22A1
8/23A1
8/24A1
8/26A1
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8/1A1
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0.00
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34069b0
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52239.00
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49589.00
48328.00
47601.00
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52522.00
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49589.00
49210.00
45993.00
47412.00
47128.00
47507b0
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44100.00
43721.00
43437.00
48075.00
45993.00
44478.00
44289.00
49210.00
52049.00
55740.00
50630.00
50724.00
48075.00
52996b0
55836.00
56308.00
56802b0
52239.00
51966.00
50630.00
48264.00
49778b0
53469.00
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60000 00
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46750.00
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orr/o1
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9/9/91
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9/11/91
Vi2/91
9/13/91
9/u/91
MMI1

9fiM 1
9/17/91
9/18/91
9/19/91
9/20/91
9/21/91
9/22/91
9/23/91
9/24/91
9/20/91
/2191
9/27/91
9/28/91
9/20/91
9/30/91
10/1/91
10/2/91
10/3/91
1QM/91
10/5/91
10/8/91
10/7/91
100/91
10/9/91

10/10/01

10/11/01

10/12/01

10/13/91

10/14/11

10/15/91

10/16/01

10/1701

10/18/91

10/19/01

10/20/91

10/21/91

10/22/01

10/23/91

10/24/91

10/25/91

10/28/91

10/27/01

10/28/91

10/29/91

10/30/91

10/31/91

11/1/91
11/2/91
11/3/91
11/601
11/501
110/91
11/701
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11/901

11/1001

11/1101

11/1201

11/1301

11/1401

11/1501

11/1501

11/1701

11/1801

11/1901

11/2001

11/2101

11/2201

11/2301

11/2401
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11/2501

11/2701

11/2801

11/2901

11/3001

12/101
12/201
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12001
12001
12001
12/701
12001

250.70

47.70

379J0

809J0

817.50

64440

25.00

624.50

105J0

59840

79J0

277.70

38J0

212.70

25440

31.10

387.60

328.60

51387J0
52239.00
$64Q2J0
5578110
58106J0
61513J0
5867410
61229.00
50453J0
6198610
5624510
54362J0
56876.00
59904J0
51481J0
53619J0
61513.00
56316.00
55127J0
57066.00
57019.00
50377.00
59431J0
59595J0
54352]0
61513J0
47791.00
43154J0
47601.00
4452910
45136J0
52239.00
53611.00
52324.00
53659.00
57349.00
53942.00
51216.00
46087J0
477910
49021.00
54415.00
59147.00
57254.00
56308J0
49873J0
49569.00
52144J0
490210
47695.00
47601.00
4741230
49778.00
48075.00
47620J0
46750.00
44568.00
46939.00
51103.00
51481.00
33312J0
28173J0
26309.00
25994J0
29012.00
25025J0
23559J0
29459J0
36488.00
36151.00
34920.00
357530
397470
476950
43154.00
39570J0
4504610
35867.00
40125.00
38327J0
33644.00
30122.00
26592J0
27917J0
36340.00
2523010
31135J0
29063.00
2500610
24227.00
23848J0
23470J0
21577J0
21198.00
20531.00
20441.00
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229J0
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191J0

380J0
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34.00
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47.10
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68.60
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47.70

11.90

44.30

60.70

82.30

25.70

22.90
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136.30

61.10

103J0

58.70

65.60

35.60

37J0

62.50

40J0

49.70
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19.30
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8.40

0Jo
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0Jo

0Jo

0Jo

040

8.40

8.10
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0Jo

0.06

0J1

0.00

046

0J6

034
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0.00

0.00

0J1

0.19

0.00
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0.10

0J5

0.13

0.00

0Jo

0J1

0.12

16.00

16J0



12/1*1
12/10%1
12/11*1
12/12/91
12/13*1
12/14*1
12/15%1
12/18*1
12/17*1
12/18*1
12/18*1
12/20%1
12/21*1
12/22%1
12/23*1
12/24%1
12/25%1
12/28*1
12/27%1
12/28*1
12/29%1
12/30*1
12%1%1
1/1%2
1/2%2
1/3*2
1/4%2
1%%2
1/8*2
1/7%2
1/8*2
1%%2
1/10%2
1/11%2
1/12+%2
1/13+*2
1/14*2
1/15%2
1/18*2
1/17*2
1/18*2
1/19*2
1/20+2
1/21*2
1/22*2
17232
1/24*2
1/25%2
1/28*2
1/27*2
1/28*2
1/29%2
1/30%2
1/31%2
2/1%2
2/2%2
2/3*2
2/4%2
2/5%2
2%%2
2/7%2
2%%2
2%%2
2/10%2
2/11%2
2/12%2
2/13*2
2/14*2
2/15%2
2/18%2
2472
2482
2%9%2
2/20%2
2/21*2
2/22*2
2/23%2
2/24%2
2/26*2
2/28%2
2/27%2
2/28%2
2/29%2
3%%2
3/2*2
3/3*2
3M*2
3%%2
3%*2
3/7%2
3%%2
3/9*2
3%0*2
3%1%2
3%2%2
3%3%2

14.79

017

0Jo

361J0

73J0

563.80

449.70

528.10

145.40

492J0

894J0

27810

412.80

503J0

99.80

343.40

10440

849J0

298.80

1329.40

825.80

1034.80

334.60

191J0

377.10

134.70

37.80

682J0

0.00

1173J0

131.10

29940

344J0

490.80

588.70

393.70

484.50

48610

186J0

386.70

587.10

843J0

906 70

0J1

100.00

21966J0
22429.00
24416.00
17148J0
18454.00
21198J0
22146J0
24984.00
3256410
28403J0
2177700
12113J0
13249J0
21388J0
39747J0
44196J0
24794.00
20083.00
21408.00
22902J0
2507810
20831J0
28498.00
24984J0
24869J0
25249.00
28498J0
2318610
50082J0
52239.00
47412.00
38811.00
35488.00
40409.00
33217.00
3425810
39133.00
40007.00
38422)0
40315.00
36649.00
39841J0
4099810
43632.00
43343J0
453110
47981.00
50157.00
477910
48075.00
47829J0
48277J0
41923J0
44176.00
44971.00
44895.00
48939.00
47318.00
45898.00
39747J0
38434.00
34258.00
34069J0
33890.00
43458.00
43343J0
437210
41829.00
43632J0
42775J0
43154.00
43069J0
41839J0
40882J0
42018J0
42880J0
29337.00
28874J0
24806J0
23973J0
30283J0
2888410
28391J0
28971J0
2725610
2750610
24806J0
28119J0
24889.00
22239J0
1829610
19400J0
20347J0
21190.00
31230.00
34069.00
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43.90

149.90

106.80

95.60

125.70

89.90

86.10

696.00
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TABLE E2: CHARACTERISTICS OF MISCELLANEQUS INDUSTRIAL EFFLUENTS

NAME DRAINAGE DATE FLOW BOD TSS PH NHj

BASIN (M/DIY)  (M3PD) (MGPL) (MGPL) (MGPL)

Allan and Lorraine M allock Athabasca 09/00/92  8084.45* T4

Blue Ridge Lumber Athabasca 04/00/92 2.5 8.5 15.10

Blue Ridge Lumber Athabasca 09/11/92 14.0 8.5 8.50

Mildred L. Campsite (Syncrude) — Athabasca 11/10/92 4.0 2.0

Mildred L. Campsite (Syncrude) — Athabasca 11/18/92 4.0 35

Mildred L. Campsite (Syncrude) ~ Athabasca 11/25/92 4.0 4.4

Note: 1= Mean Value for September 1992,
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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 of 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;heing 72 bytes in size.
2. PR79.EXE; being 247,635 bytes in size.
3. DISCLAIM.TXT; being 486 hytes in size.

To install the database _cogy the three files on this disk to a directory on %{our hard drive and tyEEJe
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 resultln%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 INTRODUCTION

11 TERMS OF REFERENCE

The Northern Rivers Basin Study (NRBS) awarded a contract to SENTAR Consultants Ltd.
in March, 1993 to characterize effluent from municipal and non-pulp mill industrial
sources, using existing government information. The study area includes three river
basins within Alberta and the Northwest Territories: the Peace River Basin, the Athabasca
River Basin and the Slave River Basin. Specifically, the terms of reference called for four

tasks as follows:

1. Identify all licensed effluent dischargers from municipalities and non-pulp mill

industries and compile these sources in a dBase IV file containing the following

information:
a) location (geo-referenced),
b) treatment technology,
c) waste type (liquid, solid, gaseous), and
d) disposal method.
2. Compile the following information on the nature of the liquid effluents from the

licensed sources in a dBase |V format:

a) nutrients,
b) pathogens,
c) contaminants,
d) toxic compounds, and
e) volume, timing, duration, loading and concentrations of discharges.
3. Prepare a user's guide for the database including a glossary and other pertinent

specifications.

13-089-31-01 NRBS/MANUAL.DOC 1



4. Prepare a comprehensive synthesis report discussing the nature of liquid effluents
from non-pulp mill industrial and municipal sources and the impacts, or potential

impacts of these effluents on the aquatic ecosystems of the northern rivers.

This technical report responds to the third task. It provides a description of data sources
and quality, a description of the data within each database file, tables showing each file
name and structure, figures that illustrate two file records, and a glossary of database
acronyms. The data compiled under the first two 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 of 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 Municipal Waste Branches) and Alberta Health.
Listings of liquid and gaseous licenses were available in a mixture of hard and soft copy.
They represent the state of licenses in the study area until the cut-off date of 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 of checking

the validity of information for licenses issued prior to that date.

Municipal and regional landfills are licensed by Alberta Health. A list of these (solid

waste) landfills was provided to SENTAR Consultants Ltd.

Industrial landfills are licensed in a variety of ways depending upon use and age. In the
past, many landfills were licensed within the context of the "Water Licence". These
licenses were captured through a listing provided by the H.E.L.P. Program. The H.E.L.P.
Program list of industrial landfills is acknowledged to be incomplete and somewhat dated

with 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 did 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 of existing data identified a number of data gaps. Missing locations, partially
missing locations, and missing licence numbers were found in the liquid 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 of scientific

research. This aspect is addressed in greater detail in the synthesis report.

Nevertheless, as a result of this NRBS contract, a comprehensive database of solid, liquid
and gaseous effluents is available for the first time. Key information on paper or
microfiche from licenses stored in filing cabinets and storage boxes has now been entered
in electronic format. Hardcopy data were located in four places in the Alberta

government files:

(8] file folders in filing cabinets,

2 microfiche in film boxes,

3) file folders in boxes located elsewhere waiting to bemicrofilmed, and

4) microfiche in boxes located elsewhere,freshly filmed, waiting to be transferred to

the main microfiche files.

If relevant data were in the files, they were retrieved by SENTAR Consultants Ltd.;

however, data available, whether in file folders or microfiche, were not always complete.
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We have noted numerous errors in the various sources of the information in the database.

These have usually been associated with 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 with the entry N/A (not

available). The user should remain aware that non-obvious errors probably remain.

13-089-31-01NRBS/MANUALDOC



2.0 DESCRIPTIONS OF DATA WITHIN EACH DATABASE FILE

21 DATABASE FILE NAMES

The database is split into two parts: one source file and nineteen effluent files. Table 2.1

lists the names of these files and a description of their contents.

TABLE 2.1
Database Files of Municipal and Non-Pulp Mill 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 of all licensed municipal and non-pulp mill
industrial dischargers in the NRBS area. It is an index to show the user what dischargers
exist and in which files to look for monitoring data. The field structure and definition of

contents are shown in Table 2.2. There are slight differences in field definition depending
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upon whether the facility discharges liquid, gaseous or solid effluent (refer to Table 2.2

footnotes). The file has been arranged alphabetically by "NAME".

FIELD NAME

IN FILE

TABLE 2.2

File Structure for Source Database

DESCRIPTION OF FIELD

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.

*k 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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2.3
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accurate than latitude and longitude due to the nature of the conversion program. Note

that longitude is negative denoting west of the prime meridian.

Information which was not present, or obviously in error, has the entry "N/A" indicating

"not available".

It will be noted that there is some variation within 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. We elected to

remain consistent with our information source and NRBS agreed.

CONTENTS OF EFFLUENT FILES

Continuous Municipal Dischargers

The 16 municipal sewage treatment facilities which discharge effluent on a continuous
basis are shown under the headings of 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 of the contents of the field, units and a listing of file names in which

that particular constituent appears.

In entering the considerable volume of data from the continuous municipal dischargers,

certain conventions and assumptions had to be made. These are as follows:

1. Monthly averages of flow rate, BOD, TSS, DO, temperature, pH, etc., were

entered when daily data were available.

2. Averages of 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.
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3. The first day of each month was entered in the "date" field as the date of 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.

6. Where data are "not available" the entry was N/A.

The synthesis report, which addresses data gaps, will described the frequency and extent

of "daily" and "monthly" sampling in more detail.
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FIELD NAME
IN FILE

DATE

FLOW

BOD_MGPL
TSS_MGPL
VSS_MGPL
COD_MGPL

PH

TEMP_C

DISOX_MGPL

NINA_MGPL

NH3_MGPL

ORG_N_MGPL
T_P04_MGPL

COND_MSPCM
T_ALK_MGPL
P_ALK_MGPL

HCO03_MGPL
C03_MGPL
OH_MGPL
HARD_MGPL
CL_MGPL

13-089-31-01 NRBS/MANUAI.DOC

DESCRIPTION

Date

Effluent Discharge
Rate or Volume
Discharged

Biological Oxygen
Demand

Total Suspended
Solids

Volatile
Suspended Solids
Chemical Oxygen
Demand

pH

Temperature

Dissolved Oxygen

Nitrite-Nitrate
Nitrogen
Ammonia-
Nitrogen
Organic Nitrogen
Total Phosphorus
as Phosphate
Conductivity
Total Alkalinity
Phenol phthalein
alkalinity
Bicarbonate
Carbonate
Hydroxide

Total Hardness
Chloride

TABLE 2.3

UNITS

MM/DD/YY

Cubic metres per day -
M3PD

Gallons per day - GPD
Megalitres per day - MLPD
Imperial gallons - G
Milligrams per litre

Milligrams per litre
Milligrams per litre
Milligrams per litre

No units

Degrees Celsius (C)

Milligrams per litre

Milligrams per litre (as N)

Milligrams per litre (as N)

Milligrams per litre (as N)
Milligrams per litre (as P04)

Microsiemens per centimetre
Milligrams (CaCO03 per litre
Milligrams (CaCO03) per litre

Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams (CACO03 per litre
Milligrams per litre

File Structure for All Continuous Municipal Discharger Database

FILE NAME CONTAINING THE DATA

All files
All files

All files

All files

FTCHIP.DBF
MANNING.DBF
FTMCMUR.DBF
PEACER.DBF
ATHABASC.DBF
BARRHEAD.DBF
EDSON.DBF
FTMCMUR.DBF
GRCACHE.DBF
FTSMITH.DBF
JASPER.DBF
ATHABASC.DBF
BARRHEAD.DBF
EDSON.DBF
FTMCMUR.DBF
GRCACHE.DBF
ATHABASC.DBF
BARRHEAD.DBF
EDSON.DBF
GRCACHE.DBF
JASPER.DBF
MANNING.DBF
SLAVELKE.DBF
MANNING.DBF

MANNING.DBF

MANNING.DBF
PEACER.DBF
PEACER.DBF

PEACER.DBF
PEACER.DBF

PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF

PEACER.DBF
PRCORRECT.DBF
PRCORRECT.DBF

LACLABIC.DBF
MANNING.DBF
PEACER.DBF
PRCORRECT.DBF
SLAVELKE.DBF
WABASCA.DBF
WHTCRT.DBF
JASPER.DBF
LACLABIC.DBF
SLAVELKE.DBF
WABASCA.DBF
WHTCRT.DBF
LACLABIC.DBF
PRCORRECT.DBF
SLAVELKE.DBF
WABASCA.DBF
WHTCRT.DBF
PEACER.DBF

SLAVELKE.DBF

SLAVELKE.DBF
SLAVELKE.DBF



FIELD NAME
IN FILE*
CL2_MGPL

FL_MGPL
TKN_MGPL

NO3_MCPL
N02_MGPL
SULP_MGPL
PHEN_MGPL
CA_MGPL
MG_MGPL
NA_MGPL
K_MGPL
AL_MGPL
CD_MGPL
CR_MGPL
CO_MGPL
CU_MCPL
FE_MGPL
PB_MGPL
MN_MGPL
MO_MGPL
NI_MGPL
SE_MGPL
V_MGPL

Z MGPL
RSI02_MGPL

0_C_MCPL
OD_NO_

TDS_MCPL

TS_MGPL
TOC_MCPL

TIC_MGPL

TC_MGPL
SURF_MCPL
CAT_AN

T_COL_NPDL
FECAL_NPDL

Field name = parameter abbreviation and unit abbreviation.

DESCRIPTION

Chlorine
Fluoride

Total Kjeldahl
Nitrogen
Nitrate-Nitrogen
Nitrite-Nitrogen
Sulphate
Phenol
Calcium
Magnesium
Sodium
Potassium
Aluminum
Cadmium
Chromium
Cobalt

Copper

Iron

Lead
Manganese
Molybdenum
Nickel
Selenium
Vanadium

Zinc

Reactive Silica
Dioxide

Oil And Grease
Odour Number

Total Dissolved
Solids

Total Solids
Total Organic
Carbon

Total Inorganic
Carbon

Total Carbon
Surfactants

Cation:Anion
Ratio

Total Coliform
Fecal Coliform

TABLE 2.3 (continued)

UNITS

Milligrams per litre
Milligrams per litre

Milligrams per litre (as N)

Milligrams per litre (as N)
Milligrams per litre (as N)

Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre

Milligrams per litre

Threshold Odor Number

(TON)
Milligrams per litre

Milligrams per litre
Milligrams per litre

Milligrams per litre

Milligrams per litre
Milligrams per litre
Dimensionless

Number per 100 mL
Number per 100 mL

FILE NAME CONTAINING THE DATA

PRCORRECT.DBF
PEACER.DBF
PEACER.DBF

PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF
PEACER.DBF

PEACER.DBF
PEACER.DBF

PEACER.DBF

PEACER.DBF
PEACER.DBF

PEACER.DBF

PEACER.DBF
PEACER.DBF
PEACER.DBF

FTSMITH.DBF
FTSMITH.DBF
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2.3.2  Periodic Municipal Dischargers

These are municipalities, schools and other facilities which discharge on a periodic basis,
usually once or twice per year. There are in excess of 200 of these types of systems and
there are 69 which have available effluent data. These data are found in the file

MUNPER.DBF. The structure of this file is shown in Table 2.4.

The field 'VOLUME" 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 of drawdown in the lagoon. These latter two, while not strictly 'volume’', are all

that was available in the original information and are, therefore, preserved.

The are also a large number of periodic municipal dischargers for which there are no
effluent monitoring 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.
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FIELD NAME IN FILE

DATE
VOLUME

BOD_MGPL
TSS_MGPL
NFR_MGPL
PH
DISOX_MGPL
TEMP_C
CA_MGPL
CL_MGPL
C03_MCPL
HCO03_MCPL
COD_MCPL
COLOR_TCU
COND_MSPCM
FECAL_NPDL
T_COL_NPDL
FE_MCPL
F_RES MGPL
FL_MGPL
K_MCPL
MG_MGPL
NA_MGPL
NH3_MGPL
N02_MGPL
N03_MGPL
NINA_MGPL
ORC_N_MGPL
SI_MCPL

S04 _MGPL
SURF_MGPL
T_ALK_MGPL
HARD_MGPL
TDS_MGPL
TS_MGPL
TKN_MGPL
T_P04_MGPL
TURB_NTU
COMMENTS

TABLE 2.4
File Structure for Periodic Municipal Discharger Database

DESCRIPTION
Date
Volume

Biological Oxygen Demand

Total Suspended Solids
Non-Filterable Residue
pH

Dissolved Oxygen
Temperature

Calcium

Chloride

Carbonate

Bicarbonate

Chemical Oxygen Demand

Colour

Conductivity

Fecal Coliform

Total Coliform

Iron

Filterable Residue
Fluoride

Potassium
Magnesium

Sodium
Ammonia-Nitrogen
Nitrite-Nitrogen
Nitrate-Nitrogen
Nitrite-N itrate-N itrogen
Organic Nitrogen
Silicon

Sulphate

Surfactants

Total Alkalinity

Total Hardness

Total Dissolved Solids
Total Solids

Total Kjeldahl Nitrogen
Total Phosphate
Turbidity

Comments

UNITS
MM/DD/YY

Cubic metres - (MJ)
Imperial gallons - (G)
Megalitres - (ML)
Other

Milligrams per litre

Milligrams per litre
Milligrams per litre

No Units

Milligrams per litre

Degrees Celsius (EC)
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre

True color units (TCU)
Microsiemens per centimetre (MCPCM)
Number per 100 mL
Number per 100 mL
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre (as N)
Milligrams per litre (as N)
Milligrams per litre (as N)
Milligrams per litre (as N)
Milligrams per litre (as N)
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams (CaCO03) per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre (as N)
Milligrams per litre (as P04)
Nephelometer turbidity unit (NTU)
Comments about the data
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2.3.3 Non-Pulp Mill Industrial Dischargers

File NRBS.DBF also contains entries for industries
gaseous effluent.
effluent data from that operation located at Fort McMurray. The structure of this file is

shown in Table 2.5.

TABLE 2.5

licensed to discharge liquid, solid or

The effluent SUNCOR.DBF contains a relatively large amount of liquid

File Structure for Non-Pulp Mill Industrial Discharger Database

FIELD NAME IN FILE

DATE
NH3_KGPD
AS_KGPD
CD_MGPL
COD_KGPD
CR_MGPL
CO_MGPL
CU_MGPL
BIOASSAY
FE_MGPL
PB_MGPL
MN_MGPL
HG_MGPL
MO_MGPL
NI_MGPL
NFR_KGPD
0_G_KGPD
PH
PHNOL_KGPD
SE_MGPL
AG-MGPL
SLPHD_KGPD
TON
TOC_MGPL
V_MGPL
ZN_MGPL

13-089-31-01 NRBS/MANUAL.DOC

DESCRIPTION
Date

Ammonia-Nitrogen
Arsenic

Cadmium

Chemical Oxygen Demand
Chromium

Cobalt

Copper

Fish Bioassay (LCH0)
iron

Lead

Manganese

Mercury

Molybdenum

Nickel

Non-Filterable Residue
Oil And Grease

pH

Phenols

Selenium

Silver

Sulphide

Threshold Odour Number
Total Organic Carbon
Vanadium

Zinc

13

UNIT
MM/DD/YY

Kilograms per day (as N)
Kilograms per day
Milligrams per litre
Kilograms per day
Milligrams per litre
Milligrams per litre
Milligrams per litre
Percent

Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Milligrams per litre
Kilograms per day
Kilograms per day
No units
Kilograms per day
Milligrams per litre
Milligrams per litre
Kilograms per day
Threshold odor number
Milligrams per litre
Milligrams per litre
Milligrams per litre



2.3.4

2341

The effluent database MISCIND.DBF contains the relatively small amount of liquid
effluent data from Blue Ridge Lumber, Mailock Gravel and Mildred Lake Campsite. The
structure of this file is shown in Table 2.6. No liquid effluent monitoring data are

available for most non-pulp mill industrial dischargers in the NRBS area.

TABLE 2.6
File Structure for Miscellaneous Non-Pulp Mill Industrial Discharger Database

FIELD NAME IN FILE DESCRIPTION DESCRIPTION OF FIELD UNIT
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 Ammonia-N itrogen Milligrams per litre (as N)

Data Limitations and Inconsistencies

The information contained in the database was not prepared under a consistent protocol.
It must not be considered to be rigorously scientific. Rigorous definitions of the units and

analytical techniques are not possible. The database user should exercise caution.

Missing or Incomplete Data

The data (files, licenses) provided to SENTAR Consultants Ltd. were developed for
purposes other than the development of a comprehensive database and contained
frequent omissions (such as licenses with no location, locations with no licence number,
missing portions of locations or incomplete locations). It was beyond the terms of

reference to undertake the extensive checking necessary to fill in missing information.
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2.3.4.2 Units of Measurement

The user should be aware that reporting units are consistent through time for each
municipality or industry, but may not be consistent from one municipality or industry to
another. For instance, the Town of Athabasca reports discharge rate in cubic metres per
day, while Fort McMurray reports discharge in megalitres per day. Units are specified in

the field name.

It should be recognized that dBase IV placed limitations on the symbols that can be
employed in field names and presents field labels entirely in capitals (see Section 3.0).
Therefore, abbreviations of units cannot be to conventional usage. Abbreviations are part

of the field name in the effluent databases for purposes of clarity.

2.3.4.3 Reporting Results of Chemical Analyses

The user of the database files should be aware that significant limitations exist to the use
and interpretation of the chemical results contained therein. These limitations relate to

consistency and to the reporting requirements of the licence. They include:

1. The reports do not specify sample handling techniques.

2. Definitions of certain parameter names are not provided. Therefore, there can be
variations in understanding of the definition of certain terms between laboratories
and/or municipalities 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
limits are subject to uncertainty.

4. Units of reporting, such as nitrite as nitrogen rather than nitrite, may not be
recognized as important by an untrained person assigned the duty of collating
laboratory results and preparing a monthly report for a municipality. Even if the
report appears to be specific, it may be misleading simply because the preparers
left off 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 of 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 familiar with dBase IV and understands how to perform specific procedures such
as sorting, indexing, searching, etc. Manipulating the data or extracting particular
information from the database are not covered by this guide. There are a variety of 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 of this guide to the computer hard drive.

2. At DOS PROMPT (at appropriate directory now containing NRBS.EXE) type
'NRBS.EXE'. The file will 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 two options for on-screen viewing:
a) Regular dBase 'data' view which identifies fields with the abbreviations

used in this document; [Figure 3.1]

b) 'Form' view - which provides an expanded definition of each field. [Figure
3.1(a)]
5. Press F2 to enter BROWSE mode.
4. Use 'GO TO' Menu, select ' FORWARD SEARCF1', enter the example Fort Smith.

Then, dBase will locate the Fort Smith record. In this example, there is only one
Fort Smith record. If more records exist, dBase will 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, NWT, located on the
Slave River (Figure 3.1 or 3.1 (A) depending on which of 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
municipal sewage system has two primary and one secondary facultative cells which
discharge continuously. Volume of discharge, pH, total suspended solids, total coliforms,
fecal coliforms and 5-day BOD are reported. The name of the file containing this latter

data is 'FTSMITH. DBF'.

6. Close 'NRBS.DBF' and open 'FTSMITH.DBF".
7. The file has two options for on-screen viewing:
a) Regular dBase 'data' view which identifies fields with the abbreviations

used in this document; [Figure 3.2(a)&(b)]
b) 'Form' view - which provides an expanded definition of each field. [Figure

3.2(c)&(d)]

Figures 3.2(a) and 3.2(c) show the structure of 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 coliforms and fecal

coliforms 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 of this file is similarly

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 of procedures.
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FIGURE 3.1
STRUCTURE OF FORT SMITH
RECORD IN SOURCE DATABASE - NRBS.DBF

NAME Fort Smith
FACILITY
LICENSE_NO N1 L4-0567

DRAIN_BAS Slave o

5D NA :f

SEC nla;

TWP N/A []]

RCE N/A

MER n/a :

LATD 60.00

LONGD -111.88

TYPEJND m«nlcipal:sew”',

TREAT two primary facultative cells, one secondary facultative cell

piscHArRGE  CONEINUIOUS

PARAMETER volume of discharge, pH, TSS, total coliform, fecal coltform, BOD5

ALL_DISCH

RECVNG_W Slave

FILE_N FTSMITH.DBF
WASTE_T 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: Fort Smith
Name of facility:
License Number: N1U-0567

Drainage Basins of the Peace, Slave

Athabasca or Slave Rivers:

Locational Information:

LSD: Section: il Township: N/A  Range:
Meridian: lift! Latitude (degrees): 60.00000

Longitude (degrees, negative denotes -111.88

west of Prime Mer.:

Municipal or Type of Industry: municipal; sewage. | .

What type of treatment does the two primary facultative ceils, one secondary facultative cell
effluent receive before discharge?:

What type of discharge (Continuous continuous

or Periodic?):

List of parameters for which data volume of discharge, pFl, TSS, total coliform, fecal coliform,
exists in the effluent database file: BODS

What is the allowable frequency of N/A

discharge (once or twice)?:

Seasonal discharge (spring, fall, or Tilil

both)?:

Name of Waterbody which receives Slave River
the effluent:

Waste type? Liquid (L), gaseous (G),

solid (S):

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 i4.0gr
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: 01/03/90

Flow (discharge rate): N/Almperial gallons

Biological Oxygen Demand: 72jd| milligrams per litre

Total Suspended Solids: 21.0 milligrams per litre

pH:

Total Coliform: 1300000.00 number per 100 mi

Fecal Coliform: 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): | n nl 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 A
DISKETTE CONTAINING DATABASE FILES



APPENDIX B
GLOSSARY OF DATABASE ACRONYMS



ACRONYM
AG

AL _
ALL.DISCH

AS
ATHABASC

BARRHEAD

BIOASSAY
BOD'

C

CA

CAT

CD

CL

CL2

Cco

Cco3

COoD
COLOR
COMMENTS
COND

CR

Cu

DATE

DBF
DISCHARGE

DISOX
DRAIN_BAS

EDSON

F RES
FACILITY
FE
FECAL
FILE_N

APPENDIX B

GLOSSARY OF,DATABASE ACRONYMS

TERM
silver
aluminum

allowable frequency of
discharge denoted as either
once or twice

arsenic tt

Athabasca continuous
municipal discharge data
Barrhead continuous municipal
discharge data

fish bioassay (LCS)
biological oxygen demand
Celsius

calcium

cation:anion ratio
cadmium

chloride

chlorine

cobalt

carbonate

chemical oxygen demand
colour

comments

conductivity

chromium

copper

date

database file

type of discharge denoted as
either continuous or periodic
discharge

dissolved oxygen

drainage basins of the Peace,
Athabasca or Slave rivers
Edson continuous municipal
discharge data

filterable residue

name of facility

iron

fecal coliform

name of file in which the data
for the particular facility is
located

ACRONYM
A
FLOW

FTCHIP

FTMCMUR

FTSMITH

CRCACHE

CRPRAIRI

HARD
HCO03
HG
JASPER

K
KGPD
LACLABIC

LATD
LONCD

LICENSE_NO
LSD
MANNING

MER

MG
MGPL
MISCIND

MN

MO
MSPCM
MUNPER

NA

TERM V yy *<33 &
fluoride m ... i

effluent discharge rate or
volume discharged

FortChipewyan continuous J
municipal discharge data

Fort McMurray cpntinuous
municipal discharge data

Fort Smith continuous

municipal discharge data
Grande Cache continuous
municipal discharge data
Grande Prairie continuous f-
municipal discharge data

total hardness

bicarbonate

mercury

Jasper continuous municipal
discharge data

potassium

kilogram per day

Lac la Biche continuous
municipal discharge data
latitude in degrees

longitude in degrees (negative
denoting west of prime
meridian)

licence number

legal subdivision

Manning continuous municipal
discharge data

meridian (W4; W5; W6
magnesium .
milligram per litre
miscellaneous non-pulp mill
industrial discharge data
manganese

molybdenum

microsiemens per centimetre —

periodic municipal discharge
data

sodium
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ACRONYM
NAME

NFR
NH3
NI
NINA
NO
NO2
NO3
NPDL

NRBS

NTU

Oc

oD

OH

ORC_N
P_ALK
PARAMETER

PEACER

PH
PHEN
PHNOL
PRCORRECT

RCVNC_W v/ -2\
‘m
:
RpE
RSI02
s
SEAS DISCH-

7ZT~~

SEC
St-w - " -l
SLAVELKE

SLPHD

1,3-089-31-01 NRBS/MANUAL.DOC

APPENDIX B

glossary of Database acronyms

TERM

name of industry or
municipality
non-filterable residue
ammonia-nitrogen
nickel

nitrite-nitrate nitrogen
number
nitrite-nitrogen
nitrate-nitrogen

number per de<1" itre (number of
organisms per millilitres)

source database
nephelometric turbidity units
oil and grease

odour number

hydroxide

organic nitrogen
phenolphthalein alkalinity

a list of ail parameters for which
there are data in the effluent
database file

lead

Peace River continuous
municipal discharge data
pH

phenol

phenol

Peace River correctional

institution continuous municipal
discharge data

name of waterbody which <3
receives effluent

range
reactive silica dioxide
selenium

seasonal discharge denoted as
spring, fall or both

section

silicon

Slave Lake continuous
municipal discharge data
sulphide

ACRONYM
S04
SULP

SUNCOR
1

SURF
T _ALK
T coL
T_P04
TC
TCU
DS
TEMP
TIC _
TKN
TOC
TON
TREAT

TS

TSS

TURB
TWP
TYPEJND

\%
VOLUME
VSS
WABASCA

WASTE_T
WHITCRT

ZN

TERM
sulphate
sulphate

non-pulp mill industrial
discharge data for suncor

>C_j

surfactants...:3J _ .. _
total alkalinity L 3
total coliform

total phosphite ,;_ |
total carbon'

true colour units B. . ... |
total dissolved, solids____; 3f;.
temperature ... ...
total inorganic carbon
total kjeldahl nitrogen
total organic carbon
threshold odour number

a brief description of the type of ;
treatment the effluent receives
before being discharged

total solids . ; e
total/suspended solids

turbidity { . .
township >wlj, /o
either municipal or type of
industry

vanadium

volume

volatile suspended solids - - -
wabasca continuous municipal
discharge data

waste type denoted as liquid (L),
gaseous (0); or solid waste (S

Wh itecourt continuous

municipal discharge data

zinc
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