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Abstract 

This report summarizes the results of the 1986 
survey of industrialwater use. It is the fourth such 
report _since 1977; previous reports dealt with 
industrial water use in 1972, 1976, and 1981. 

_ 

As in past reports, this report presents data and
‘ 

discussion on five physical parameters of industrial . 

water use (intake, recirculation, gross use, 
consumption, and discharge), as well as some basic 
economic parameters such as output value and water 
cost, by sector (manufacturing, mineral extraction, and 
thermal power) and by province for the manufacturing 
sector.—Two departures from past reports are a more 
detailed discussion of water use in the mineral 
extraction and thermal power sectors, and a. 
discussion of the time trends observed in industrial 

h 

water use. . 

_

- 

Environment Canada,‘ with the cooperation of 
Statistics Canada, conducts these surveys at fivesyear 
intervals, with the next being planned for 1991. 

/\ 

Résumé 
Ce rapport resume Ies résultats de |’étudefaite 

en 1986 sur I’utilisation industrielle de I’eau. II slagit 
- 

l de la quatrieme édition de ce genre de rapport depuis 
1977_; les rapports précédents portaient sur l’u_tiIisatio_n 
industrielle de I’eau en 1972-, 1976 et 1981. 

A l'instar de ces rapports, on y présente des 
données et on y analyse cinq parametres relatifs a 
I'utilisation industrielle de I’eau (alimentation, 
recirculation, utilisation brute, consommation et rejet), 
ainsi que certains parametres économiques de base 
comme Ia valeur de p_roduction et le coflt de I’eau, par 
secteur (fabrication, extraction des mlnéraux et 
énergie thermique) et par province dans le cas du 
secteur de la fabrication. Cette année, le rapport 
compte _deux changements importants: une analyse ‘ 

‘ plus détaillée de I'utilisation de I’eau dans Ies secteurs 
de lfextraction des mlnéraux et de I"éner‘gie thermiqiue, 
et une analyse djes tendances temporelles observées 
dans I'utilisation industrielle de l’eau. 

Cette étude fait partie d’u_ne série d’en_quétjes- 
entreprises tous les_ cinq ans par Environnement 
Canada, avec la ‘participation de Statistique Canada, 
la prochaine étant prévue pour 1991. '



Water Use in Canadian Industry, 1986 

‘Donald Tate’a'nd David N. Scharf 

INTRODUCTION 

G 
This report describes the results of an industrial 

water use survey for 1986. Similar sun/eys were com- 
pleted in 1972, 1976, and 1981, and were reported on 
by Tate (1977), Tate (1983), and Tate ‘and Scharf 
(1985), respectively. Data collected during the survey 
have been used in a variety of federal, provincial, and 
private-sector studies. 

Background 
' Periodic inventories are a‘ vital and basic step in 

studying any aspect of resource management. In the 
water resource field, Environment Canada, “in coopera- 
tion with the provinces, is entering its ninth decade of 
collecting water supply data‘;'it also holds substantial 
amounts of water quality data. As important as water 
quantity and water quality, however, is water use. For 
this reason, industrial water use data have been col- 
lected since 1972». 

Researchers in the past 25 years have built a rich 
literature on industrial water use (see, for example, 
Bower 1966; de Fiooy 1970; _l_<indler'and Russell 1984; 
Tate 1984; Renzetti 1987). Several general observa- 
tions have been made. First, water use is varied in

' 

’nature, with physical, technological, economic, and_ 
policy factors all contributing to the level of water 
usage. Second, the economic component shows that 
water use is actually a "demand" in the economists’ 
sense in that as the price rises, usage or demand falls 
in" a definable tashion. Third, the level of water use is 
influenced heavily by action to control water pollution. 
Fourth, industries adapt their'wat_e'r use to availabi_lity, 
thus regional patterns are discernable. These factors 
have influ_enoect the design of the Canadian industrial 
water’ use surveys. 

Purpose and Scope of the Survey
‘ 

The. 1986 survey consisted of a questionnaire 
mailed to some 6000 industrial establishments in four‘ 
industrial sectors: manufacturing, mineral extraction, V. 

thermal power, and hydro power. Telephone consulta- 
tions with respondents clarified and verified the 
responses. .- 

First, the survey inventoried the volume of water 
being used for intake, recirculation, and discharge,- 
allowing gross use and consumption to be calculated 
(see the section Basic Survey Parameters). Second, 
it examined the basic end uses towhich the water is 

. put (e.g., cooling and processing). Third, it document- 
ed a few basic economic parameters (e.g., employ- 
ment and value of shipments) in order to relate water 
use to measures of economic activity. Fourth, it as- 
sembled sufficient infonnation to allow the computation 
of an approximate price for water to the plants sur-' 
veyed. Finally, it collected basic data on industrial 
waste treatment. ‘ 

The survey was limited in a number of ways. 
Because of resource co_n_strai_nts, it did not survey all 
industrial operatigins in Canada, which number be- 
tween 35 000 and 40 000. Sampling procedures were 
not used. Instead, the survey was sent to a selected 
universe, and results were estimated for nonjrespon- 
dents. No data on physical output were collected 
because output from "large operations can vary widely 

- in type, andthere is no satisfactory method of hand- 
ling this diversity in a mailed survey. Finally, no data 
were compiled on the quality of ‘effluent streams, be- 
cause of_ the survey method and ‘the complexity of the 
effluent sampling process. 

Survey concepts and Methods 

Basic Survey Parameters ’ 

In describing industrial water use, five basic 
parameters are of interest: intake, recirculation, gross 
use, consumption, and'discharge. Figure 1 shows the 
"relationships between these parameters, which are 
‘discussed in detail in this section. These parameters 
have been used in all of ‘the Canadianindustrial water 
usegsurveys and are consistent with those used in. 

other countries.
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Figure 1. An Industrial plant water system. 
. 

. 7. . 

Intake is the water added to the water system of 
- a plant to replace water discharged or consumed 

during production. It may be considered in terms of its 
source (e.g., surface water and groundwater) or its 
purpose or end use—processing;, cooIing,= condensing, 
and steam; sanitary services; and other purposes. 
Processing water includes all water that comes in 
direct contact with products and/or materials. Cooling, 
condensing, and steam generation use water does not 
come in direct contact with the products, materials. or 
by-productsof the processing operation. Examples 
include pass-through water used in the’ operation of 
cooling or process equipment (including air condi- 
tioning) and water introduced into boilers for the 

- production of steam for either process operations or 
electric power. 

1 

Recirculation is the use of water at least twice in 
the manufacturing process. It is not the use of water a

‘ 

nurnber of times ‘within a particular process subsystem 
of a plant, but water that leaves a particular process 
subsystem and re-enters it or is used in another 
process. ‘Recirculated water and intake combine to 
form the gross use. 

Gross use refers to the total amount of water 
used in the production of a product. Because it is the 
sum of intake and recirculated water, this parameter 
was e:alcu,lated from su_rveyed.‘dat_a on intake and 
recirculation. 

Consumption refers to waterthat is lost inthe 
production process. in‘ other words, consumed water is 
not retumed to its original source. Water is consumed

2 

primarily through escaped steam and incorporation 
into a product, as in the production of soft drinks. Con- 
sumption was not surveyed but was calculated by sub- 
tracting discharge (see below) from intake. 

Discharge is water that is retumed to the 
e'n'viron_ment i_n the form of water, usually close to the 
plant. Discharged water may be treated or untreated. V 

Together, discharge and consumption form the effluent 
subsystem of the plant. The sum of these two 
parameters is approx_imately equal to the total water 
intake of the plant. . 

.
' 

iouestioinnalre Design 

The questionnaires for each of the four industrial 
‘ sectors were similar (see Appendix), although some 
variations were made in the questionnaires for the two 
power generation sectors to collect data peculiar to 
them. The general description that follows is based on 
the manufacturing and mineral extraction sectors. 

Section 1 requested basic information on employ- 
ment, plant operations, and products. Section ,2 was 
devoted to information on the monthly pattern of intake 
and discharge and their annual tot‘als.'The sources 
and kinds of intake were covered in section 3, while 
section 4 requested details on the various treatments 
given to the intake water. Both volume and cost infor- 
mation were requested in sections 3 and 4. Section 5 
was concemed with intake by purpose, and section 6, 
with data on the purpose and cost of recirculation. 
Section 7 was devoted to the various types of treat- 
ment to discharge and their cost. Fin,ally,_-section 8 
concerned data onthe discharge by discharge point 
and the cost. ' 

Respondent Selection 

.The 1986 survey was based on_ a mailing to 
selected categories of the manufacturing and mineral 
extraction sectors of the Canadian economy and to all 
thermal and hydroelectric power plants across the 
country. 

Within the manufacturing sector, respondents 
were selected on the basis of past survey results and 
the type of, questionnaire sent by’ Statistics Canada 
during its annual census of manufacturing. During the 
first survey in 1972, questionnaires had been sent to 

- a relatively large number of industries that used very 
little water. To exclude these, the 1976 survey was 
sent only to those industries in the ten two-digit SIC



groups‘ within the manufacturing sector that used the 
most water. Only those establishments in these ten 
groups that received the long-fonn questionnaires’ 
during the 1976 census. of manufacturing were 
selected. 

A 
;_ 

For the 1981 survey_, the 1976 survey of these 
industries in the manufacturing sector was refined by 
eliminating some of the minor water users. For exam- 
ple, only sawmills were surveyed in the wood products 
industry. Although. the resultant changes in water use 
data were small, the number of employees or plants 
was noticeably reduced in some industries. A new 
industry group'—fabricated metals—-was added to the 
1981 "survey. As well, a reporting cut-off of less than 
4500 cubic metres of annual wateriuse was provided 
for the convenience of the smaller operations in the 
manufacturing, mineral extraction, and thermal power 
sectors.

‘ 

The 1986 survey of the manufacturing sector 
included 14 major two-digit SIC industry groups, three 
more than the 1981 survey. This increase resu_lted 
from the adoption of the Statistics Canada 1980 SIC 
system, wh_ich increased the number of major industrial 
groups. For example, the food and beverage groups, 
which were combined in 1981, were now two separate 
groups. Some industry groups were also expanded at 
the four-digit" level to improve coverage of’ establish- 
ments involved in the same kind of economic activity. 
For example, the industry class Motor Vehicle Parts 
and Accessories was expanded to seven separate 
four-digit S|Cs. . 

An attempt was made toinclude all significant 
operating establishments in the mineral extraction 
industry. The industries from the 1981_ survey using the 
most water, as well as establishments in the peat 
extraction industry, were included. All Canadian 

‘Standard industrial Classific'ation (SIC), as defined by Statistics Canada. 
The two-digit level is the coarsest division oflhe SIC and includes major 
industrial groups such as the foodindustry and paper allied prod- 
ucts industry’. The four-digit level is the finest division and includes sub- 
categories of "industrial groups such as sugar refineries andpulp (See 
Statistics Canada 1980), 

‘Long-form questionnaires are those ‘that’ request detailed input and output 
data from "large"‘industrial establishments. The definition of "large" varies 
from industry. to industry’, am, in general, includes all those establishments 
of a specified size which together account for a significant proportion 
(usually 90% or more) of total industrial shipments of goods of own manu- 
facture. Remaining establishments in the irtdustrial group receive a short- 
form questionnaire, requiring minimum information. This procedure re- 
duces the response burden on small firms and, at the same time, provides 
essential operation-related statistics forthe industry. 

thermal power plants and hydroelectric power 
generating plants wereincluded. ‘ 

I 

Response Hates ‘ 

The response rates obtained varied among the 
four sectors surveyed (Table 1). In the manufacturing’ 
sector, the largest in the survey, 5235 questionnaires 
were distributed to industrial time. Of this number, 
3535 were returned, for a response rate of 68%. The 
response rate for the mineral extraction sector was 
‘much higher at 90%. Both the thermal and hydro 
sectors had as 100% response. 

Table 1. Summary of Survey Returns 

Question- Non- Response 
Sector , naires Respondents respondents rate (95) 

' ‘ 

Manufacturing ' 5235 
, 
3535 1700. 68 

Mineral extraction » 277 ‘, 248 ' 29 90 
Thermal power 77 77 

V _ l00 
Hydro power 358 358 T _ 10.0 

Total 594’? .4213 1729 7: 

Estimation Procedures for Nonrespondent Data 

Water use data for nonrespondents in-the manu- 
- facturing and mineral extraction sectors were esti- 
mated using coefficients of water use per employee 
developed from the respondent. data for each industry 
at the four-digit SIC industry level and on a provincial 

. basis. Each water use coefficientwas multiplied by the 
employment for the nonrespondent plants. Where the 
provincial universe for a particular industry was small, 
the coefficients from the national level were used to 
provide the estimates. ’ 

in estimating results for nonrespondents, it was» 
assumed that plants in the same industry in the same 
province would use essentially the same processes. 
This assumption is not wholly acceptable (Whitington 
1978), but was used as a convenient way to provide 
data for the entire survey universe, since estimation 
was usually required only for smaller plants. 

(Survey Responsibilities 

- The 1986 survey was a collaborative effort by a A 

number of federal and provincial agencies, principally 
Environment Canada and Statistics Canada. Statistics 
Canada selected the potential respondents from the



censuses of manufacturing, mining, and energy and 
received the completed questionnaires, using its 

system for tracking questionnaire surveys. Environment 
. Canada selected the ‘industry (SIC) groups to be 
surveyed, designed the questionnaire, edited and 
processed the data, and published the results. 

The Planning Division, Alberta Environment, 
pertormed its own survey and data tabulation for that 
province using the same set of questionnaires as the 
federal survey. The Alberta results have been incor- 
porated into this publication.‘ The Water Resources 
branches of both the Manitoba Department of Natural 
Resources and the Ontario Ministry of the Environment 
assisted by reviewing the questionnaire design. 

Fteport Ou_tI_irie 

, 

"This report presents the basic survey results, 
which can be used for many types of analyses by a 
wide variety of researchers. While it describes water 
use patterns in the various subcomponent industries, 

. it does not attempt an analysis. 

The report focuses on the main parameters of 
water use, as outli_ned above. It discusses the sources 
of industrial water, the treatment of this water prior to 
use, the basic end uses to which water is put, the 
gross amount of water used by industry, and various 
aspects of waste disposal. in addition, it outlines the 
basic economic data collected, including the cost of. 
intake .(e.g., pumping and licences), intake treatment, 
recirculation, and discharge treatment. The sum of 
these four cost parameters, averaged over the plant 
intake, be substituted for the price of water 
(de Rooy 1970). » A

' 

' The body of the report deals with water use _in the 
manufacturing, mineral extraction, and thermal power 
sectors. The hydroelectric power generation sector is 
not included in this report because it is a nonwith- 
drawal user. Most of the discussion focuses on the 
manufacturing sector because it is the most diverse 
user of water and contains the most subsectors. Only 
the mostimportant details of water use in the mineral

' 

extraction and thermal power sectors are discussed. . 

The complete survey results have been published 
in the 1986 Industrial Water Use Survey _Tab|es: 
Volume l—Water Use in Manufacturing‘; Volume II—.— 
Water Use in Mineral Extraction, Thermal Power,‘ and 
Hydro Power, and are available fromtthe authors. Data 
in the tables in this report are ‘ derived from the

4 

K _

. 

complete survey tables. Figures have been rounded 
for simplification and consequently may appear notto 
total correctly. 

0

. 

' WATER USE IN MANUFACTURING INDUSTRIES 
Industry-by-lndust_ry Water Use Patterns 

General Characteristics
4 

,, Just over 830 000 persons worked in the 5235 
manufacturing plants surveyed (Table 2). These plants 
representedthe majority of industries in Canada that 
used large amounts ofwater and employed about 43% 
of the workers i_n all manufacturing industries. The 
intake of the surveyed plants totalled 7984 million 
cubic metres (MCM) from ambient water bodies in 

1986 (Table 3). Gross use totalled 15 796 MCM; recir- 
culated water, 7813 MCM ('I' able 3). ln otherwords, 
recirculation e_ffectively doubled "industrial water 
supplies.-The use rate (an index of water recirculation) 
for the manufacturing sector was 198% (T able 4), 
down slightly from 210% in 1981. Water consumption — 

. totalled 405 'M_CM,gor 5.1% of the intake, whereas 
9 7579 MCM were discharged to theambient water 

bodies (Table 3). The consumption rate of 5.1% (Table 
4) was up slightlygfrom 5.0% in 1981.

’ 

The five manufacturing" groups in the survey
‘ 

using the most water were the paper and allied prod- 
ucts, primary metal, chemical and chemical products, 
food, and refined p.e'tro|eu‘m and coal products indus- 
tries. Togetherthese five major water users accounted 
for about 94% of both intake and discharge and 89% 
of consumption. - 

Use rates varied substantially among industry . 

groups (Table 4), ranging between 110% for the wood 
industry and 550% for the fabricated metal products 

' 

industry. Two of the industries using the largest 
amounts of water, the primary metals and the chemi- 
cal and chemical p_roducts industries, had use rates. 
slightly below-the national average (180% and 190%, 
respectively). - 

U 

The use rates for most of the surveyed industries 
rose between 1,972 and 1976, indicating a short-term 
trend- toward increasing the use of recirculation 
technology. In the 1981 survey, the nrbber products, , 

-. 

. plastic products, nonmetallic mineral products, refined 
petroleum and coal products, and wood industries 
showed large increases in use rates. In 1-986, all these 
industries revealed noticeable declines in recirculation.



’ 
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except for the chemical and chemical products, trans- 
portation equipment,‘ and fabricated metal products 
industries. The decline in the paper and allied products 
industry alone offset the effect of increased recircula- 
tion in these three. This caused the national aggregate 
use rate to decline slightly from 1981. 

’ The consumption rate "is an index of the amount 
of water lost during production, most commonly 
through evaporation orfi_ncorporation of water into 
products. As noted earlier, the national average rate of 
consumption was 5.1% of intake. The rate varied be- 
tween 20.0% for the nonmetallic mineral products 
industry and 2.1% for the primarytextile industry. 

‘ 

“Ne_w- Prince 
found Edward Nova New . 

’ Sasl<at— British 
‘ Northern

_ 

lnduslfy S"°“P land ‘ 
Island Scotia Quebec On_t:_njo Manitoba chewan Alberta Columbia Territories Total 

Foozk ‘ 16 584 2 507 9 764 12 897 31 661 51 502 7 228’ 3 012 8 276 11 915 25 155 371 
528 46 713' 963 6 575 8 583 ,975 874 1 51_9 2 363 ‘0 23 138 
0 0 3 M) ‘ 15 4 690 12 138 _0 /' « 215 199 0 2| 201 

Plastic woducts ' 55 0 631 248 7 971 17 1245 143 1 778 1 806 O 31 745 
textiles 0 . 17 731 

' 

121 10 126 8 893 26 0 O ' 

153 0 Z) 
Textih products 15_ 0 415 0 3 037 _2 632 0 10 200 X) 0 6 329 
Wood ’ 106 2 482 1690 11436 5 812 532 536 1974 26481 0 - 49051 
hperariitlalliedprodticzfs 3270 0 2584 5867 33565 3718 1(X)1 2648 15684 0 93809 

0 0 1920 606' %921 62645 4353 436 2840 5974 0 103 695 
Fabricaledmetalproducts 148 140 595 980 1 11029 27345 1336 422 3075 V 2641 0 477.11 
Trarisportafim equipment .61!) 124 2 952 1 781 29 873 130 189 3 758 44 685 3 365 0 173 371 
Nmmetallic predicts 361 34 684 , 712 9 508 19 298 887 658 2 974 3804 10 38 930 0' 0 493 450 1323 4590 0 291 1545 1049 15 9756 
Chemicals and chemical podticfs 411 47 454 155 16 015 32 480 383 226 4 049 2 052 4 56 279 

Total 22 0787 2 916 26 318 26485 201 730 412 693 21 768 7 124 31 778 
_ 

77 506 54 830 450 

Table 3. "Number of Water ‘Use (MCM) by Industry Group, Manufacturing . /~ 
Industry group 

' 

Numher of plants 
W 

Intake Recirculation 
V _ _ _ V y 

Gross_iuse"‘ Consumption? Discharge 
Foods 1 288 5.64 143 V 712 24 540 
Beverages 

_ 
217 63 107' 169 12 51 

Rubber products ' 

86 23 67 90 2 21 
Plastic products 438 " 30 66 96 3 27 ' 

Primary textiles 123 95 30 125 2 93 
Textile products ' 72 13 12 

_ 

25 2 11 
Wood 341 56 8 64’ 2. 

_ 

54 
Paper and allied products 291 3 029 2 979 6 008 200 - 2 829 
Primary metals 221 1 718 1 350 3 068 43 1 675 
Fabricated metal products 537 25 114 139 l 

’ 24 
‘ Transportation equipment 435 117 237 

_ 
354 4 114 

Nomnetallic mineral products 7588 - 90 . 70 160 18 72 
' Refined petroleum and coal products 32 487 1 068 ’ 

1 555 33 454 
Chemicals and chemical products 566 1 674 1 558 3 232 59 1 615 

Total 5 235 7 984 7 813 15 796 405 7 579 
*Gross use = intake + recirculation 

v 'l'Consumption = intake - discharge‘ 

In fact, the use rates in 1986 declined in all industries, Sources 

The manufacturing industries surveyed obtained 
most (83%) of their water supply from self-supplied, 
freshwater, surface sources (Table 5). Eight percent 
derived their water from public utilities (an increase of 
about 1% from 1981), 4% from fresh groundwater 
sources, and 4% from brackish sources. The last two 
.sources constituted a small but significant portion of 
total intake, showing a marked increase from 4% in 1981. 

Industries dominated by large establishments dif- . 

fered from those dominated by relatively small estab- 
lishments with regard to water source. This difference 
was apparent from both the examination of individual

:



Table 4. Use and Consumptlonkates by Industry Group’, 
Manufacturing (96) t 

Industry group Use rate‘ Consul-nption ratef 

Foods 130 4.3 
Beverages 270 19.0 
Rubber products 390 8.7 
Plastic products 320 l0.0 
Primary textiles 130 2.1 _ 

'_I‘_extile products 190 15.4 
Wood . l 10 3.6

. 

' Paper and allied products 200 6.6 
metals 180 2.5 

, 
Fabricated metal products 550 4.0 

, 
Transportation equipment 300 3.4 
Nonmetallic mineral products 180 20.0 
Refined petroleum and 
coal products 320 6.8 
Chemicals and chemical products 190 3.5 

Average 198 5.1 

we... H... = (‘Li-ossfluser .€:....i.;)';é E66973" 
- .1'Confs'u'mption rate '=- (consumptio'n.+ intake) X 100% 

plant "returns and the inspection of the 899regate data 
of Table 5. Forexample, the beverage industry, which 
was composed generally of many relatively -small 
plants, withdrew 63%~of its intake from public sources. 
This industry was characterized not only by small 
plants but by’ a requirement for»’high quality intake . 

‘ I 

water. Thus, it relied upon public supplies for much of 
its water. Fabricated metal products, an industry domi- 
nated’ by small and mid-size establishments, also 
revealed a great dependency on public water supply 

'(84%). In contrast, four of the five major water 
users—paper and allied products. primary metals, 
refined petroleum and coal products, and chemicals 

and chemical products—‘-withdreflw 3%, 5%, 4°/.,’ and 
4%, respectively, fromlpublic supplies. These indus- 
tries had fewer and "generally larger plants than the 
beverage and fabricatedmetals industries. ‘

' 

» Intake Treatment 
{

. 

Manufacture_rs treat large volumes of intake water 
prior to use (Table 6). Since many plants employ two 
or more treatment processes prior to use, the total 
amount of water reported in this table‘ substantially 
exceeded the total water intake reported in Table 3. 
On the other hand, many. plants reported little- 

treatment prior to the initial use of water. The ‘volume 
of water treated by the manufacturing firms surveyed 
totalled 9445 MCM. Screening, chlorination and 
disinfection, and filtration were the most frequently 
used pretreatment methods, together accounting for 
about 84% of the total amount treated. The "other". 
category included processes such as dechlorination 
and distillatlon,'which were not easily classified in 

other groups. The substantial amounts of intake water 
1

I 

treated prior to use reflected a need i_n many industries 
for.water of high quality. 

Purposes
. 

V Data on the inital use of water in manufacturing 
» (Table 7) indicate that 50% of totalintakewas used for 
cooling, condensing, and steam_. Process water 
-accounted for 47% of intake, with sanitary and other 
uses accounting for the remaining 3%. 

Table_ 5. Intake by Source and Industry Group, Manufacturing (MCM) 
Fresh water . Brackish water 

’ ' ' 

- 
. Selfssugglied Self-supplied-.__v_ 

‘ ' 

Total 
Industry group’ I Public Surface ‘Gianna Other Ground Tide ‘ Other i_nta_l;e_ 

Foods 158 82 263 ‘ 1 - 59 - 564- 
Beverages - 40 . 19 _ 3 1 

‘ - - - 63 
Rubber products 12 4 5 - 

‘ 
3 - - 23 

Plastic products 
_ 

« ll . 14 2 
' 
3 - - - 30 

Primary textiles ' ll 84 '- - - - - - 95 
Textile products 11 2 - ‘ - - -- - 1.3 

Wood 8 37 5 - .4 - 355 
Paper and allied products . 99 2891 32 5 - 3 - 3029 

metals 94 
_ 

152.5 - 2 12 - 85 - I718 
Fabricated metal products .21 3' 1 - - - - 25 
Transportation equipment ' 60 

' 

57 - - ‘ - - - K 117 
Nonmetallic mineral products 1 23 . 

1 

55 
I 

3 9 - - - 90 
Refined petroleum and coal - 

products - 
~ 

. 22 412 l 2 1 , 
V 

49 - 487 
Chemicals and chemical -

, 

products 
1 

' 72 1469 6 7 2 ll9_ - 1674‘ 

642 -3,19 44' 5 319 - . 7984 .T‘?l*'_ 5554



Table 6. ‘Treatment of Intake by Ty‘pe_'and 1ndustry'Gro'up,__Manufacutrlng_ 

Chlorination Corrosion 
_ 

’

_ 

and and slime and alkalinity Total . Total
' 

Industry group Filtration disinfection 
' 

control Screening Control Other treaunent intake 

Foods 27 . 88 6 41 16 4 182 564 
Beverages 24 23 —2_ 15 12 7 ' 84 63 
Rubber products 1 1 2 3 '2 - 8 23 
Plastic producm 3 - l 3 2, l 10 

V 30 
Primary textiles 12 30 - 47 7 g- 97 

K 
‘ 95 

Textile products 3 - 1 - 3 - 8 13 
Wood 

‘ 3 - 
' 

1 16 1 .1 22 56 
Paper and allied products 1273 . 911 107 1370 174 131 3966 3029 
Primary metals - - 40 938 354 582 31 

V 
15 1960 1718 

Fabricated metal products 4 - - 1 1 - 7 
_ 
25 

Transportation equipment 1 10 1 48 3 1 64 117 
Nonmetallic mineral products 8 6 31 1 1 50 90 
Refined petroleum and coal products , 

20 75 ' 25 242 35 43 440 487 
Chemicals and chemical products 92 582 

y 

376 1415 39 44 2548 1674 

Total 
_ 

1510 2662 ~ 883 3815 328 248 9445 7984 
Totals as a percentage of total 

_ 

.

_ 

manufacturing water intake ‘ 19 33 11 
_ 

48 ’ 4 3 . 

- -

I 

Table 7. Intake by Purpose and Industry Group, Manufacturing, (MCM) 
_ 

4 

Cooling, condensing, 
Industry 8'0“? Processing and steam Sanitary services Other Total intake 

Foods ' 
' 352 161 47 4 ‘ 564 

Beverages \ 15 35 ll 2 63 
Rubber products 5 16 2 23 
Plastic products . 

l 7 22 1 - 30 
Primary textiles . , . 

' 

16 
V 
77 3 - -95 

Textile products - 9 3 - - 13 
Wood 

g 

., 13 41 2 - 56 ' 

Paper; and allied products ’ 

, 

‘ 

«2286 - 677 44 22 3029 
Primary metals 

' 

746 931 ' 31 11 1718 
Fabricated metal products - 

‘; 2 

‘ 

14 9 2 - 25
‘ Transportation °.quipm_en_t ’ 49 58 9 1 11.7 , 

Nonrnetallic mineral products 24 61 ‘3 l 90 
Refined petroleum and coal products 33 449 5 - 487 
Ch'em'ica1s' and chemical products 

_ 
208 1438 15 13 1674 

- Total 3778 __ 17,57 -54 7984 

Cooling, condensing, and steam accounted for 
the largest proportion ‘of initial use in 11 of the 14 
industries surveyed. The paper and allied products 
industry, however, which used the most water, used 
most of its new water i_ntake for proces_si_ng, thereby 
having a significant impact on the total amount of 
process water reported in‘Table ‘I’. The other four’ 
major water users reported that most of their intakes 
were used in cooling,‘ condensing, and steam rather’ 
than in’ processing; ' 

Monthly’ Water Use Patterns 

The monthly distribution of annual water intake . 

was found to be consistent with that of water d_i_s-

/ 

charge. Thus, only the intake pattern has been 
tabulated (Table 8). The data were converted to

' 

percentagetemis for the purposes of this table to 
- facilitate comparisons between industries without. 
respect to size. An even monthly distribution of the 
data would be 8.3% of the annual intake.- ‘Table 8 
shows that some seasonality was experienced, with 
total intake tending to be higher in the summer and 
fall. This pattern was expected in view of higher 
cooling requirements in the summer and the effects of 1 

fall processing in the food industry. 

Monthly patterns varied from industry to industry._ ’ 

Of the five major users, the food and the refined petro- 
leum and coal products industries exhibited the most 

p

i

7 .



Table 8. Monthly Distribution or Intake by Industry G‘r'ou'p,,Ma’nufactu'rIng (% of annual total) 
("A M J J A" s o ‘.138 

Industry group «" ' ' 

_ 
J F M 

Foods 4 6.7 7.6 7.6 7.7 8.4 8.8 9.1 9.9 9.4 8.9 8.0 7.8 
Beverages ' 9.2 8.8 9.4 8.2 _8.7 8.9 8.1 7.6 8.0 8.2 ' 7.8 7.2’ 

Rubber products . . 8.2 8.3 8.5 8.8 8.3 8.7 7.9 9.0 8.8 8.4 7.9 7.3 

Plastic products 
' 

' 

8.3 8.3 8.6 8.9 8.1 8.2 8.1 8.2 8.2 ‘ 

8.1 8.8 8.4 

Pr_im_a_ry textiles - 6.9 6.3 
' 

7.1 7.4 9.2 8.6 7.7 9.9 10.5 10.2 8.6 7.6 
'l'c'xtile products 

' 

8.3 8.2 8.2 9.0 3.5 3.4 6.4 
' 

8.2 3.4 8.9 9.3 3.2 
Wood ' 

11.3 10.9 12.0 12.2 12,5 12.2 10.4 3.6 1.8 2.0 1.3 9.8 
Paper and allied products 8.2 7.8 8.2 8.1 8.8 8.6 9.0 8.8 8.0 8.6 g 8.0 8.0 
Primary metals , 

8.5 8.0 -83 8.4 8.6 8.4 8.2 7.9 8.2 8.5 8.4 8.4
' 

Fabricated metal products 
‘ 

_ 

7.9 8.1 8.0 8.4 
' 

8.6 8.5" 8.7 8.2 8.7 8.7 l 8.2 8.1 - 

Transportation eguviptnent 
_ 

8.1 7.9 8.2 . 8.6 8.8 8.9 8.6 7.0 8.5 8.9 8.1 8.4 
Nonmecaliic mineral products 7.9 7.5 7.9 8.2 

_ 

9.2 9.7 9.1 9.7 9.5 8.7\‘ 8.1 8.2 
. Refund petroleum and coal products 7.6 7.3 8.0 - 6.9 7.9 8.4 9.0 9.7 9.3‘ 9.1 8.2 8.6 

Chemicals and chemical products ’ 

. 8.3 7.5 
V 

8.2 8.0 8.4 8.3 8.7 8.9 8.9 8.4 8.2 8.3 

Total 8.1 7.7 8.2 8.1 8.6 8.5 8.7 8.7 8.4 8.5 i 8.1 8.2 

significant trends toward summer peaking, /with 
dilte_re,nces of over 2% between the lowest and highest 
pumpage months. The greatest variation. was shown 
by the wood industry. 

"Discharge Points 

_ 

wastewater totalling 7579- MCM “(T able 9) was 
discharged to. the following points: public sewers, 9%; 

, 
freshwater bodies, 74%; tidewater bodies, 16%; 
groundwater and other uses, <1%. The beverage in- 
dustry discharged 78% of its effluent to public sewers, 
a proportion larger than its intake from the public water 
supply system. The food industry discharged 64% to 
the public sewers. In co_ntrast_, the remaining four major 
water users discharged relatively‘ small amounts of 
water to public sewers ('i.'e., paper and allied products, 

- 3%; primary metal, 3%; refined petroleum and coal 
products, 2%; and chemicals and chemical products, 
4%). 

The choice of various discharge points 'was 
related directly to the amount of the wastewater dis- .. 

charged, the location of the plant, and the charac- 
,teristics of the pollutants in the wastewater. The food 
and beverage industries, which usually have small 
plants, do not have sufficlent discharges to justify 
building‘ and operating individual waste treatment" 
‘facilities. Also, because wastes from food and bever- 
age plants have a high biochemical oxygen demand 
(BOD). and ‘contain suspended solids, they tend to be 
compatible with municipal waste treatment processes. 

on the other hand, the larger plants of other‘ 
industrial groups generate large volumes "of, waste, 

3. 

which are often too large to be handled in municipal 
treatment plants. Most of this wastewater must be 
handled internally and discharged directly to surface 
waters. Also. because some of the pollutants generat- 

V ed by large industries are incompatible with municipal 
waste treatment processes, wastewater must be treated 
internally and discharged directly to receiving waters. 

D_ischa’rge Treatment 

Many of the firms surveyed treated their waste-
8 

water prior to discharge. The quantities of discharge 
are classified bythe generic type of treatment in Table 
10. Primary treatment is the"use' of mechanical meth- 
ods of treating wastes, such asscreening, ooagulation, 
and filtration. -Secondarytreatment is the use of pro- 
cesses depending upon some form of biological treat- 
ment to reduce the biochemical oxygen demand of the 
effluent. Activated sludge andtriekling filter methods 

, 

are common toms of secondary treatment. Tertiary 
treatment refers to methods that "poli.s.'h'8' the efiluent 

V subsequent to secondary treatment. One common 
form of tertiary treatment is phosphorus removal. 

» As in intake treatment, the same volume of water 
may be processed by more than one level of treat- 

, 
ment. Thus, the amounts recorded in the "total treat- 
ment' column of Table 10 will contain a substantial 
degree of double counting. The brief discussion below 
focuses on the data within each column in an attempt 
to avoid‘ the double counting as much as possible. 

About50% of all discharge was treated by some 
form of waste treatment. The amounts of\wate‘r treated 
under each catetgory were -distributed among the



Table 9. Discharge by Discharge Point and Iu(_lust_ry Group, Manufactu_r1ng'(MCM) 

Public Freshwater 
_ 

Tidewater Ground- Trarisfened 
Industry group sewer body body water ' to other uses Total 

Foods 346 104 84 4 
V 

. 
. 3 540 

Beverages 40 10 - » 1 - 51 
Rubber products 10 11 - 

_ 
- - 21 

Plastic products 
, 21 5 

_ 

- 1 - - ' 27 
Primary textiles 13 80 - ,- - 93 
Textile products 11 - - - - 

I 
11 

Wood‘ 
_ 

3 40 10 2 - 54 
Paper and allied products 

_ 
86 1911 811 16 5 2829 

Primary metals - 51» 1477 126 17 4 1675 
Fabricated metal products 19 4 - 1 - V 24 
Transportation equipment ' 38 73 1 1 - 114 
Nonmetallic mineral products 13 56 ' 

- 2 - 72 
Refined petroleum coal products 9 391 52 2 - 454 
Chemicals and chemical products - 65 1417 129 3 - — 1615 

Total 
' 

' 724 5579 1214 49 V 13_ A 

7579 

Table 10. Discharge Treatment by’Type and Industry Group, Manufacturing (MCM) 
__ _ _ _ 

Industry group . Tertiary treatment“ Total discharge 

Foods 
, 

63 is 1 82' 540 
Beverages 

' 

- 5 2 - 7 51 
Rubber products - - 1 1 

‘ 

21 
Plastic products 3 - - 3 27 
Primary ‘textiles 4 9 - 

g 
1 3 93 

Textile products 3 1 - 4- 11 
Wood - 6 - - 

1 

‘6 54 
Paper" and allied products 1530 608 48 2186 2829 
Primary metals 582 

1 

10 1,2 604 1675 
Fabricated metal products 9 1 2 12 24 
Transportation equipment 35 7 2' 44 1 14 
Nonmetallic mineral products 19 

p 

2 - 21 72 
Refined petroleum coal products 706 41 

_ 

5 "752 454 
C_hem_ica_ls and chemical products 117 17 8 142 1615 

Total 3082 716 ‘79 3877 7579 
"Total as a percentage of ' 

total n1anufactu_ri_ng discharge 41 9 1 - - 

industrial groups in roughly the same way as other 
"characteristics of water use.- _The paper and allied 
products industry treated the largest amounts in all 
categories: 50% of the total amount treated by primary 
methods, 85% by secondary, and 61 % by tertiary. This 
dominance reflects the concerted efforts made by 
plants in the industry during the 1970s -to ‘install 
pollution control devices. The refined petroleum and

' 

coal products. Primary metal, and chemical and chemi- 
cal products industries were the next to treat significant 
quantities of wastewater. 

Recirculation 

The data on waterrecirculation (Table 11) high- 
light the importance of recycling or reuse for the five 

major ‘users. These industries accounted for 
91% of the totalrecirculation reported of 7813 MCM. 
The paper and allied products industry alone recycled 
38% of the total, most_of it for processing purposes. 
Recycled water was used primarily for cooling, con- 
denslng, and steam by the chemical and chemical 
products, refined petroleum and coal products, primary 
metal, food, and beverage in/du_st_rie's. '

\ 

COSL9 

' The 1986 survey collected data on the cost of 
water acquisition (Table 12) and on the'*cost of intake 
and discharge treatment and water recirculation (Table 
13). The water acquisition costs consisted of the costs 
of in-house treatment facility operation and mainte-



Table 11. Recirculation by Purpose and Industry Group, Manufacturing 

1_o 

Cooling, - 

Industry group - » Processing condensing, and steam Other Total 

Foods 37 102 10 148 
Beverages - 

. , 
3 102 1 107 

Rubber products 7 
- 

7 

8 59 - 67 ' 

Plastic products 7 5, 14 52 - 66 
Primary textiles 7 

l 29 - 30 
Textile products - ,' _ 

' 

- 12 - 12 
Wood 1 1 .4 3 8 
Paper "and allied products _ 

2613 258 108 2979 
Primary metals 

' 348 7 983 _20 1350 
’ Fabricated metal products 105 

l 8 1 114 
Transportation equipment V " 84 107 45 237 

~ Nonmetallic rnineral products ' 
' 

9 60 2 70 
Refined petroleum and coal products - - 39 1024‘ 5 1068 
C_hem_ica_ls and chemical products 2 311 1238 9 1558 

Total 3572 A 7 
4038 203 ' 7313 

Table 12. "Acquisition Costs by Industry Group, Manufacturing ($000’s)_ 
I _ _ 

‘ Payrnent to public In-house operation] Plant intake Acquisition 

group ‘ ' public utility 
' maintenance’ licence 

4 

total 

Foods 22 356 7 748 103 
A 30 208 

Beverages 8 586 . 1 236 15 9 83.6 ' 

Rubber prod_u_€!§ ' 

. 

l 507 312 - 1 819 
Plastic products 

' " 
. 

' 
' 2 056 453 6 

” 

2 516 
Primary textiles - 1 689 1 318 - 3 007 
Textile products‘ 

' 

l 883 228 2 2 113 
Wood ’ 

. 

’ 672 1 924 8 2 603 
Paper and allied products 

‘ 6 996 15 571 133 22_ 700 
Primary metals 14 532' 86 145 80 

I 

100 757 
Fabricated metal products . 

3 332 615 2 3 949 
Transportation equipment 

' ' »13 059 812 '37 13 908 
Nonmetallic mineral products , 

4 554 1 203 4 5 761 
Refined petroleum and coal products 1 313 5 024 10 6 347 
Chemicals and chemical products . 10 187 12 702 10 22 899 

Total . 
V 

_ g 1 
92 723 135 291 410 223 424

\ 

Table 13. Costs by Cost Component and Industry Group, Manufacturing ($000’s) 

Industry group 
' 

Intake treatment 
g _ 

Recirculation Discharge treatment Total 

Foods . 
-, 4 375 4 811 6516 15 702 

Beverages 
I 

~ 
. 2 449 759 504 

_ 

712 
Rubber products 

' ' 766 748 121 1 636 
Plastic products . . 

_ 
515 1 ‘162 261 1 938 

Primary textiles ' 1 355_ 441 777 2 573 ' 

Textile products 
I 

350 , 
226 77 553 

Wood ' ' 
’ 

. 309 265 81 655 
Paper and allied products 20 338 8 400 38 058 66 796 
Primary metals - 

_ 
9 857 26 960 33 746 70 563 

Fabricated metal products _ 

' 583 
' 625 3 17.5 

‘ 4 333 
Transportation ejquipm_e_n_t _ 

2 650 2-503 12 106 _ 
17 259 

Nonmetallic mineral products _ 

825 1685 490 ‘ 3 000 

Refined petroleum andvcoal products 6 157 3 ass 8 744 is 586 
Chemicals and chemical prodiicts 18 429 14 892 12 067 45 388 

'. T0131‘ 68 958 67 160, 116 673 252794



nance, the amounts paid by firms to watersuppliers. 
n_orrnalIy local public_utilities, for water services, and. 
in some cases, the cost of the plant intake licence. it 

. should be noted that these data constitute only part of 
the total cost of water to the in_d_ustries surveyed. Not 
included in Table 12, forexample, were data on the ‘ 

capital costs of self-supplied “water acquisition. The 
cost of discharge treatment consists mainly of annual 
operation and maintenance costs, but may also include ’ 

sewer surcharges levied, by municipalities. No attempt 
was made to estimate costs for nonrespondents for 
any of the cost categories. 

The cost of water acquisition totalled just over 
$228 million in 1986. The primary metal industry was 
the most significant contributor to this cost (44%), with 
thefood industry (13%) the second co_ntributor, fol- 
lowed by the chemical and chemical products and the 
paper and a|_lied products industries (10% each). Data 
in Table 12 reveal that 59% of acquisition costs.were 
reported for in-house operation and ‘maintenance 
costs, substantially morethan payments to public utili- 
ties at 40%. The food, primary metal, transportation 
equipment, chemical and chemical products, and bev- 
erage industries paid the most to public utilities, 
indicating their reliance on potable water supplied. 
largely by municipalities. 

The data on intake treatment costs also reflect 
the dominance of the five major water users (Ta- 
ble 13). These five, plus the beverage industry, spent 
approximately 89% of the total, cost reported for intake 
treatment, over $61 million. 

‘ 

. 

- ~ 

The cost of discharge treatment was reported at 
just over $116.5 million. Of‘ this total, the paper and 

. allied products industry spent just over $38 million, or 
33%. Costs to the other four major water users, the 
Primary metal, chemical and chemical products, refined 
petroleum and coal products, and food industries fol_- 
lowed the paper and allied products industry in that 
order. The other significant costs for discharge treat- 
ment were incurred by the transportation equipment 
and fabricated metal products industries. 

The costs for water recirculation reflect ‘the 
importance of recirculation tofthe five major water

’ 

users, which account for 87% of the total cost. The 
primary metal industry alone spent almost $27 million, 
or abo'ut.40%, of these costs. other significant contrib- 
utors to recirculation costs were the transportation 6 
equipment and plastic products‘ industries, ' 

Through the extensive telephone follow-up 
- undertaken to complete returns for some of the -survey 
respondents, additional infonnation was obtained on 
the costs of water acquisition and treatment. Hence 

' the values obtained for the 1986 survey are more 
accurate _than those of the 1981 survey, where only a 
,minimum amount of time was available for the 
follow-up inquiries.‘ The response to these cost items 
also reflects several interesting points about current 
water managementpractices. First, there has been an 
increasing use of meters by both the municipalities 
and the larger industries, resulting in improved records 
of the amount of money spent on water use. Second. 
because ofthe greater concentration of effort in the 
area of ‘treatment, 

. especially waste treatment, 
1 companies are monitoring the costs of each treatment 
‘method and its efficiency in terms oi.dollars as well as 
water quality. The data also reflect the greater 
emphasis all mja_nufactu1ri,ng industries are placing on 
the recirculation, and reuse of the water used in their 
plant processes, 

Provincial Water Use Patterns 

General Characteristics 

Tables 14 through 18 show the patterns of water 
use in the provinces and territories. (Data in these 
tables for the Yukon and Northwest Territories have 
been combined under the . heading Northern 
Territories.) Ontario accounted for 47% of the total 
manufacturing water intake, followed by Quebec with 
19%, and British Columbia with 17% (T able 14). in 
contrast,‘ Prince Edward Island and the Northern 
Territories accounted for an insignificant proportion of 
the total. This distribution of water intake reflects 
provincial/territorial industrial structures. 

Table 15 gives the use and consumption rates by A 

province/territories. In general, the use rates‘ in the 
Atlantic region were among the lowest in Canada. 
These low use rates resulted from several factors. 
First, because water is readily available in the Atlantic 
region, the need for recirculation is reduced. Also, 
because of the industrial mix of the region, industry 

. groups with high use rates, such as the refined petro-‘ 
. leum and coal products and the chemical and chemi- 
cal products industries, were not predominant. Finally, 
because the industrial base of the Atlantic region 
tended to__ be older than that of the rest" of Canada, it 

employed older technological methods, which did not 
recirculate large amounts of water. . 

‘

‘
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Table 14. Water Use by Province/'l_‘e'rrl:torles, Man_ufa_ct_I_u_'l_ng (MCM) ~ 

Recir- Gross Consump- U 
Discharge Province/I'erri_torics Intake culation use‘ tion1' 

Newfoundland 123 
' 49 ' 172 2 . 

121 
Prime Island 5 1 .5 

_ 

- ' - '5 

Nova Scotia 3 575 244 818 27 548 
New Brunswick 255 354 610 

_ 
12 -243_ 

Quebec" 1 521 2 125 3 646 80_ I 441 
Ontario 3 763 3 305 7 069 1-37 

. 

'3 626 
Manitoba . 108 I44 252 5 103 ' 

. 
Saskatchewan’ 43 . 38 81 _2 41 7 

Alberta 206 671 876 _ 

-51 ‘ 155 
British Columbia l 383 881 2 265 88 l 295 
Northern Territories 1 2 - 2 - 

.
1 

Total 7 984 7 813 15 796 405 7 579 

*(3ross use = intake + recirculation
A 

1'Consumption = intake - discharge 

Table 15. Usedand Consumption Rates by. Province/Terrltorlu5, 
M==.-1’-f¢¢*vr*ns(%) 

Pfovirnce/Fenitories _ Use rate‘ H Conxuinption r__ate'l‘
‘ 

Newfoundland 140 V 
1.6 

Prince Edward_ Island 100 - 

Nova Scotia ~ 140 ‘4.5_ 

New Brunswick 240 4.7 

Quebec ' 240 53 
Ontario 190 3.6 

Manitoba 230 4.6 
Saskatchewan‘ 

, 

19.0 . 4.6 
Alberta 430 24.8 
Brifish Columbia 160 . 

6.4 

N_orth,e_m’Tenitories . 3.00. ‘- 

Average 200 5.1 

*Use rate = (gross use 4- it 

‘(Consumption rate ='(consumption + intake) X l(X)% 

The use rate for New Brunswickiwas the same as 
. Quebec's. but higher than Ontario's. The low use rate 

for Ontario was probably due to a generally plentiful 
. water supply from the Great Lakes. The use rate for 

Alberta was substantiallyhigher than the use rates in 
the rest of Canada because of the need for greater 
recirculation by plants in the Prairie region, due in part 
to alsemiarid climate that requires enhanced water 
conservation efforts. The use rate for British Colu_mbla 
-was lower than that for _any of the Prairie provinces, 
and also below the national average, reflecting the in- 
dustrial mix and location patterns of industry in-this 
province.

' 

The consumption rates vaiied substantially among 
- the provinces, ranging from 1.6% in Newfoundland to g 

24.8% in Alberta. The. consumption rate for Alberta 

12 
' 

~_ _« 

was the only rate substantially above the national 
» average. This higher rate may have resulted from 
relatively high evaporation rates during the summer. 
However, Manitoba and Saskatchewan, the other two 
Prairie provinces, actually had lower consumption 
rates than two other provinces. Provincial. industrial 
mixes and the ages of the plants account. for this. _ 

Sources 

The distribution of the total water intake by 
source among the various provinces/territories (Table 
16) shows some interesting geographical patterns. In 
the Atlantic provinces’. about 12°/sot _manufactur_ing 
water derived from public systems, as opposed to a » 

national average of 8% and alow of 4% in British 
Columbia. Atlantic firms withdrew less water from all 
their freshwater sources (68%) than the national aver- 
age of 88%, and much less than Ontario (92%), . 

Quebec (90%), and British Columbia (87%). These 
findings illustrate that the smaller plants in the Atlantic 
region relied less heavily upon freshwater sources 
than do thelarger plants in Ontario, Quebec, and 
British Columbia. Although the national average for 
intake from fresh groundwater sources was 4% of the 
total intake, the groundwater withdrawals in Prince 

.

. 

Edward Island and Nova Scotia were above this aver- 
age, with a high of -39% in Nova Scotia. The coastal 
provinces combined to provide anatlonal average of 
4% from tidewater sources. 
Discharge Points 

The four Atlantic provinces and British Columbia 
relied heavily upon discharge to tidewater (50% of 
their total discharge) (Table 17). The plants in the 
inland provinces principally used freshwater bodies 
(90% of their total discharge). In all provinces, a small 
proportion of wastewater (9%) was discharged to pub- -

‘ 

lic systems, usually by the smaller plants, As in the 
‘intake distribution, -the distribution of discharge to 
groundwater and other sources was small (<1%). 

Table ‘18 shows the monthly distribution of water 
intake for each province. No breakdown was provided 
for the Yukon or Northwest Territories because‘ of their 
small intake requirements. The distribution patterns for 

’ 

the provinces were sirn_i|a_r for both ‘intake and 
discharge. Hence, only the monthly intake distribution 
is covered here. Eight provinces withdrew the largest T 

portions ofvtheir intake du_ri,ng'the summer. The annual 
. distribution range is the lowest in Alberta (1%) and the 
highest in Saskatchewan (5%).

'



Table 16. Intake by Source a’n¢l,Provlnce/Terrlt9rles,_ Manufacturing (MCM) 
Fri:'3‘h‘v*vater Brackish water. 

. 

i 

. Self-supplied Self-supplied 
Province’/I'e’rritories 

. Public Ground Other ‘ ' Ground “Tide Other 
7 i 

Total 

Newfoundland 
‘ 

36 
F A 

57 10 - - 20 - 123 
Prince Edward Island ' 

_ 
2 

I 

.- 1 - - 2 - -5 
Nova Scot_i_a ‘ 34 

y 
179 

' 

222 - 1 139 . 575 New Brunswick ' - 45 179 3 -2 - 26 - 255 
Quebec 

' 

151 1337 V 14 13 2 4 - 1521 
Ontario — 231 . 3444 13 13 2 - - 3763 
Manitoba 1 l_ 

’ 92 5 -- - - - I08 
Saskatchewan 6 36 l - l - - 43 
Alberta » 

_ 
24 - 173 4 4 - - - 206 

British Columbia . 52 1157 41 6 . 127 - 1333 
Territories 

_ 

—- 1 - - — - - I 

T3131 N _ 

642 .6654 -319 44 6 319 - 7934 

Table 17. Discharge by Point and Province/Ten-ltorles, Manufacturing (MCM)V 
Province/Territories Public sewer Freshwater body 2 Tidewater body Gr'ou‘nd N _ 

Transferred other 4 Total 

.Newfour_1gdl_ar_1d 21 2 93 
' 

- 
A 

' 

- 121 
Prince Edward 1313.13 2 , . 

— — 3 - - 5 Nova Scotia 1 

. 230 100 
_ 

213 1 .. - 543 New Brunswick 
, 5 I62 76 = - 243 Quebec . 225 1099 1 13 2 2 1441 

Ontario 172 3441 » - 4 10 362_6 Manitoba 10 75 - ' - 17 - _ 103 Saskatchewan 
A 

5 . 36 - - - - 5 A 
41 Albera‘ - 16 133 

_ 
_ 

- 5 155 
British Columbia 37 ' 

531 703 20 - 1295 Northern Territories - 
. 1 - - 

‘ 

- 1 

Total , 

_ 
. H 724 _ 

3 5579 1215 
A U 49 . 

_ 
12 7579 

Table 18. Monthly Dktrlbutlon of Intake by Province; Manufacturing (% of annual total) 
N _ M 

' 

Province 
' 

J F M A A 

J J 1 A s N ‘D 3 

Newfoundland 
V 

' 

_ 
6.9 7.6 7.7 7.4 7.9 3.9 9.3, 10.5 9.3 9.5 7.3 6.7 

Prince Edward Island 6.5 46.3 7.3 7.2 9.3 10.1 . 10.5‘ 10.3 10._1 8.6‘ 6.7 6.1 Nova Scotia ’ 

7.6 
. 

7.9 3.3 7.2 3.3 3.6 ~ 3.3 9.1 3.6 3.3 3.3 34 New Brunswick . 7.7 3.1 3.7 7.9 9.0 3.7 3.2 3.9 7.7 9.1_ 3.0 7.9 Quebec ’ 

‘ 

3.2 7.3 3.1 3.3 
. 

3.6 3 34 3.3 3.9 34 3.5 3.2 7.9 
Ontario 3.1 7.6 3.2 3.1 3.4 3.4 3.6 ‘3.9 3,3 3.6 3.1 3.2 Manitoba 3.9 3.5 3.3 3.3 3.3 3.7 _7.6 - 3.7 3.1 7.9 7.7 3.1 Saskatchewan 

1 3.1 
' 7.2 7.9 5.1 3.9 9.2. 9.5 10.1 3.3 9.0 3.3 7.9 Alberta - 

- 

' 35 7.7 3.4 3.1 3.7 3.4 3.7 3.6 . 7.9 35 3.2 3.3 British Columbia ' 

3.5 3.1 3.3 3.3 9.0 3.9 9.0 7.3 74 3,2 3.1 35 
Total 

5 

. 3.1 7:_7 3.2 3.1 3.6‘ 35 3.7 3.7 3.4 3.6 3.1 :32 
_ 

. U 3 

Costs ' 

utility, ‘was still .greater than that spent by any 
h 

2 

province. “
. 

_ The cost data on water. acquistion, intake and '

‘ 

discharge treatment, and recirculation for the provinces 
. 

Ontario’s intake treatment costs were 39% of the reveal that Ontario paidmore than any other province_ national total; recirculation costs were 62%; and 
i_n all but one category (Tables 19 and 20). Its largest discharge treatment costs were 59%. Quebec, Alberta, 
acquistion cost was in-house operation and_ and British Columbiawere the other major contributors 
maintenance, but its second largest, payment to public in, all categories. 
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'1'able 19. Acquisition Cost by Province/Terrltbrl, Manufacturing ($000’s) 
V 

5

7 

In‘-house operation] 

Total 
V 

. 

7 

92723 

Table 20. Costs by‘ Cost Component and Province/Territories, 
Manufacturing ($000’s) _ 

\ 
Intake . Recir- Discharge 

Provinjce[_I‘err_-itories treatment culation treatment Total 

Newfoundland - 358 273 273 
_ 

903 
Prince Edward Island 55 7 - 15, 77 
(Nova Scotia 1 .471 239 1 011 2 720 
New Brunswick 1 734 811 4 382» 6 927 
Quebec - 14515 8 940 17 981 41 436 
Ontario 

' 26 826 41 400 68 371 . 136 597 
Manitoba 1 112 1 843 2 608 ' 5 564 
Saskatchewan 

' 2 739 778 ' 896 4 413 
Alberta 13 727 9 910 5 923 29 559 

7 British Columbia .6 416 2 959 15 215 24 590 
Northcm Territories 6 - '- 6 

’ Total 68 958 252 791 57150 115573
A 

WATER use IN THE MINERAL EXTRACTION 
mousrnv ; 

1 Majorrevisions made by Statistics Canada to the 
iimining "census in the 1.980 Standard Industrial 
Classification (SIC) Manual divided themineral extrac- 
tion industry into two groups: mining industries and 
crude petroleum and natural gas industries. Mining 
industries include three major categories: metal mines, 
nonmetal mines (except coal), and coal mines. The 
second group, the crude petroleum and natural gas in- 
dustries, consists of establishments engaged in explo- 
ration and/or production of crude oil and natural gas 
whether by conventional or nonconventional methods.‘

' 

The data presented for this second group (also re- 
ferred to as mineral fuels) pertain only to firms in 

‘ Alberta." (See Table 21 for number of employees and 
mines.) 

The mineral extractionindustries surveyed had . 

a total intake of 593 MCM in 1986, which, combined ‘ 

with recirculation of. 2037 MCM, gives a gross water. ;\ 

14 

v Payijnent to public Plant intake Acquisition 
Provirice/Territories utility maintenance licence total 

Newfoundland « 

‘ 

— 1 020 52 o T 

1 072 
Prince Island 

' 

I4 78 l 92 
Nova Scotia 

’ 

1 198 413 ( 1 l 612‘ 

.N_ew Brunswick - 

i 

1 723 3 792 " - ' 5 515 
Quebec 

_ 

- 13 748 8 953 170 ' 

.22 872 
Ontario _ 

' 

5_7 438 
' 

103 598 62 
I 

161 098 
Manitoba 3 338 - 1 337 . 

' 
‘ 

5 4 681 
Saskatchewan 

‘ 

2 286 390 6 
, 

2 682 
Albert: 8 663 5 799 - 12 

_ 

14» 474 
British Columbia 3 291 10 880 - 152 . 

' 14 322 
Northern Territories . 

- 

' 

I 

5 ' - 
_ 

- 
V

5 

135 291 
., 

V 

410 1 228 424 

"A Table 21. Nunibfer of Employees and Mines, Mineral Extraction 

Industry group Employees Mines 

‘Metal mines‘ 44 998 
’ n7 

Nonrnetal mines - 

. 11 800 82 
Coal inines ‘ 

' 8 936 4 28 
Crude petroleum and natural gas 8 372 . 49 

Total 
A g 

74 106 277 
. _

/ 

_ 
use of 2631 MCM (Table 22). The metal mines, the 
largest group‘ surveyed, were the largest water users - 

in all parameters. The use rate for the mineral 
extraction sector was calculated at 440%, much higher 
than that for the m_anufactu_ring sector._ Because mine 
water was included in the discharge totals, discharge 
exceeded intake, creating a negative figure for water 
-consumption. Since this is an impossibility, _water 
consumption figures are not reported here. 

,~ The metal mines category reported the largest 
volume of recirculation. However, the highest degree 
of recirculation, indicated through calculating use 
-rates, occurred in the mineral fuels group, particularly 
by the nonconventional crude oil operations, the oil 
sands extraction plants, and natural gas processing 
plants. 1

‘

\ 

The mineral extraction industries withdrew most 
of their intake. (Table 23) from surface water bodies 

- (84%), with the second source of supply being ground- 
water sources (8%). Processing (77%) accounted for 
the largest amount of intake water in this sector, fol- 
lowed by cooling, condensing, and steam (18%), and

I

1 

sanitary‘ services and other purposes (5%) (Table 24).- 
Chlorination and disinfection dominated the methods 
of intake treatment "(T able 25), followed by screening, 
‘filtration, and hardness and alkalinity control.



\/‘ 

Table 22, Winter Iglsegby I’ndus_tr_'y’iGrouAp, Mineral Extraction (MCM) 
Industry group -Intake 

. Recirculation 
_ 

01033 |_|S¢"' Discharge» 

Metal mines 431 958 13.89 A 
- 58.4 

/Nonmetal mines 
’ 

64 175 239 ' 

33 
Coal mines I 

l 12 31 43 - " l9 
Crude petroleum and natural gas 86 873 959 

g 

' 

_ 

43 
Total ‘ 593 2037 

_ 2631 734 
‘Gross use =’ intake + circulaiton 

g in V H H 

Table 23. Intake by Source and Industry Group; Mineral Extraction (CMC) 
' ' ' ' 

Fresh water Brackish water 
H Self-su lied Self—su lied 

A I Industry group Public Surfacei Ground Other 
_ 

Grourrd Tide‘ Total Total
_ 

Metal mines ‘ ‘ ‘l4 ‘ ' -370 28 15 3 - 2 '43!" 
Nonmetal mines ’ 4 42 9 - 

/ 

1 6 2 64 
Cojal mines - * 4 6 2 _- - - l2 
Crude petroleum 

_ 

'

' 

and natural gas - V 
* 80 5 - - - - 86 

Total 18 496 48 _ _ _ 18 4 6 4 593 

Table 24. Intake by Purpose and Industry Group, Mineral Extraction’ 
2 

Cooling, condensing, ' 

Industry group Processing and steam 
_’ V 

services Other Total 
- Metal mines 373 , 41 ’ 

12 5 6 431 
Noflmetal mines 

, 47 14 - 

. 

_ _ 3 - 64 
Coal ‘mines ' ll - - I 

g 

- 12 
Crude petroleum V 

. 
»

- 

and natural gas 24 52 2 » 8 86 
Total 

_ _ 108 _l7 l4 
' 

593 

W W Table 25. Treatment of Intake Type and Industry Group, Mineral Exlh-‘action 
' Chlorination and Corrosion and Hardiness and 

Industry group Filtration disinfection slime control Screening alka1i1:1_ity control Other 
; 7 

Metal mines 
' 

- 23 
I 

92 
I 

.16 82 . 
V 

14 17 .244 
Nonmetal mines . 2 4 2 8 2 ' 

1 l9 
Coal mines - v - - - - - 
Crude petroleum » 

_ 

-
. 

and natural gas 38 
p 

39 17 
I 

37 ' 34 5 I70 
Total ’ 64 136 4-3.4

_ 

1 

The discharge‘ from plants in the mineral extrac- 
tion sector exceeded intake because mine water (or 
mine dewatering) was included only in the discharge 
totals. The distribution of diso_har’ge to" various dis- 

. .. I27 ‘ 50 23 

Saskatchewan plants injecting salt/y wastes to disposal 
wells for permanent ground storage. . 

charge points is an accurate reflection of industry prac- - 

tice (Table 26). Freshwater" bodies received the largest 
share of discharge. The amounts of water transferred 
to tailings ponds reflect the importance of tailings 
recovery processes in the metal mines and_ reinfection 
schemes in the oil and gas operations. Tailings ponds 
are used to a lesser degree in potash mining, with 

Much of the effluent from . all four mining 
categories received ‘at least primary treatment (Table 
27). Metal mines’ provided all three levels of treatment 
to cleanse their effluent before discharge. 

The reliance on ‘self-supplied intake sources in 
three of the four categories is reflected in the ‘water 
acquistion costs. The in-house operation and main- 

15’
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Table 2_s. ‘Discharge by. Discharge Point ..'..1 Industry Group, Mineral Extraction (MCM) 

Total 359 1o_ 

tenancetcosts accounted for almost 83% of these 
expenditures (Table 28). Only the nonmetal mines paid 

' more to the public utilities for their intake than on in- 
house (operation and maintenance costs. As in all other 
parameters. the metal mines incurred the largest costs. 

The costs of discharge treatment are shown in 
Table 29. Treatment costs for the discharge and recir- 
culation streams in the metal mines and mineral fuels 
industries reflect the importance of recirculation. from 
tailings ponds. The mineral fuels group spend a signif- 
icant amount on intake treatment because of the high 
quality of water required for some processes in the oil 
sands and gas processing ‘plants. 

WATER USE BY THERMAL POWER PLANTS _. 

Thermal power, plants (T able 30) were the largest 
users of water of the indust_rial— sectors surveyed. 
Electric power plants accounted f_o_r approximately 98% 
of,i_nta_ke in the thermal power sector. Other industrial . 

establishments (e.g_., manufacturing) that produced 
electricity and steam for their own processes 
accounted for the rest. Of these industries, the three 
major water users ‘accounted for almost the enti_re 

remainderof intake, primary metals being largest. (T a- » 

ble 31)._(T here is‘ no overlap in statistics with’ the 
manufacturing and mineral extraction sectors.) 

Surface water bodies were the principal sources 
of water for thermal power generators (Table 32). The ‘ 

secondary source was tidewater,‘ especially‘ for the 

16 

Tailings 
,

. 

Industry group Public sew_'e_r‘_ 7Fres'li\'_vater body Tidewater body Groundwater pond transfer Transferred Total 

Metal mines ‘ 3 ' 442 26 
' 

12 9.4 
' 

8 534 
Nonmetal rni_nes 

y 

- ‘ 42 V 15 2 5 
' 

t 

4 88 
Coal mines 5 5 

' 

1 - 8 - 
V 

. 19 

Crude petroleum >- 
‘

_ 

and natural gas 
_ 

- ' 30 - 7 
_ 

6 - 43 

. Total ~ 8 51_9y_ _ 
42 41 A _113 _ _ 

11 734 

Table 2'[_. /Discharge Treatment by Type and Industry Group, Mineral (MCM) 

Industry g_rou_p_. H 
' 

_ __ _ 

Tertiary Total treatment Total discharge 

Metal mlpes 
T » 307 . 

— 

, 
7 4s 

4 

-350 
. 

4 

58.4 

Nonmetal mines 22 . _ 
1 - 23 

' 88 

Coal mines 
‘ 8 

T 

- - 
_ 

8 . 19 

Crude petroleum 
and n_a_tura_l gas . 23 .1 - 

V 

24 1 43 

46 _ __ t 

414 734 

_ 
Table 28. Acquisition Costs by Industry Group, Mineral Extraction 

($000’s) 

Payment to In-house Plant 
Industry ~ public ‘ operation] intake

. 

group utility maintenace lic_en_'<_:e Total 

Metal ‘mines 
V 

1 015 
' 

13 424 280 14 720 
Nonmetal mines 2 137 1 296 4 3 437 
Coal mines 73 803 ‘- 876 
-Crude petroleum

_ 

and natural gas 401 3 515 ,- 3 916 

_ 
Total 3 628 ‘ 19 037 H _V 283 22 948 

Table 3, Costs by Cost Component,,Mlnéral Extraction ($000’s) 

Industry 
’ 

Intake 
' Discharge 

group I treatment Recirculation trcatrnent Total 

Metal mines 2 I60 8 571 28 075 38 806 
Nonmetal mines 332 l 429 471 2 232 
Coal mines 

V 

‘ 46 462 443 
t 

951 
Crude petroleum 

‘ ' ‘ 

and natural gas 13 050 6 181 l 401 20 632 

Total 15 588: 
_ _ 

16 644 30 389 62 621 

electrical utilities. The discharge data show that the 
largest. part of the effluent. (about 99%) was dis- 

charged to freshwater and tidewater bodies, with only 
a small amount being held in artificial bodies 
(Table 33). 

'

- 

-The most frequently used processes to treat 

intake water were screening, chlorination and disin- 
fection, and corrosion and slime control (Table 34). 
These three treatments accounted for about 99% of



Table 30_._ Number of Employees and Plants, Thermal Power 

Ind_us.tri.es 
' 

Ernplpyees Plants 

Mining - Generation 5 1 

Foods - Generation ' 

. 
9~ 

,
2 

Prim_ary textiles - Generation ‘ 16 1 

Wood — Generation 59 _4 
Pulp and paper - Generation ’ 546 20 
Prirriary metals - Gerteration 6 2 
Chemicals chernieal products - Generation 144 ‘ 4 
Electric power - Generation - 8177 43 

77 Total 
7 

8962 

Table 31. Water Use by Industry Group, Thermal Power (MCM) . 

1 Recir- Gross H 

'

‘ 

_Intak'e cirlaiion tree" Discharge 

Mining - Generation 
, 
Food - Generation ~ - 2 3 
Primary textiles - Generation - - - - 

Wood - Generalgio/n_ 15 8 23 I5 
Pulp and paper .- Generation 51 32 83 44 
Primary metals - Generation .3 662 - 

I 

993 331 
Chemicals and chemical products - 

g 

4 -- - 4 1 

Generation . 

Electric power - Generation 24 963 3 776 28 739 24 702 
Total , 

25 364 4 480 29 844 25 093 
i. "'G_ross use = intake + recirculation 

treatment. The electric power companies dominated all 
categories. - 

The survey data on costs for_water~ acquisition 
and intake treatment showed the same dominance by 

_ 
the electric power companies (T able 35). Among the 
manufacturing industries, however, the pulp and paper 
industry spent the most.on intake treatment. This table 

' 

_ 
also shows that the primary metals group, the largest 
manufacturing water user reporting thermal use, spent 
considerably less ‘than either of these other major 
water users. ' 

'
‘ 

Althoughthe recirculation data received were not
_ 

sufficient for analysis, it appears that almost all of the 
_ 

water was used for condenser cooling purposes. This 
use accounted for about 99% of thewater recirculated 
by the electric power utilities, the predominant thermal 
power water user. 1

. 

SUMMARY AND TRENDS IN INDUSTRIAL 
' WATER use * 

Four industrial water use surveys were con- 
ducted between ‘1972 and 1986, and some significant 
trends canbe seen in the accumulated data. Intake for 

I 

the‘ three sectors increased both nationally and region- 
ally, with national intake growing front 18 O45’MCM in_ 
1972 to 33 941 M-CM in 1986; Regionally, the major 
users, Ontario and Quebec,'followedV this same trend. 
British Columbiaintake increased from 1972 to 1981, 
but declined i_n 1986." The Prairie region intake in-‘ 

creased between 1972 and 1976,-but declined slightly 
between 1976 and 1986. intake in the Atlantic region 

» has fluctuated-, increasing from 1972 to 1976, declining 
in 1981, and increasing again in 1986.- 

Ontario was the major user, acooujnting for 54% 
' of all intake in 1972 and more than 70% in 1986. The 
second largest regional userhas changed in each sur- 
vey: the Prairie region ranked second in 1972, the 
Atlantic region-in _1976, British Columbia in 1981, and 
the Atlantic region in 1986. The use of water as a por- 
tion oi the national use decreased between 1972 and 
1986 in the Atlantic and Quebec regions, though both . 

showed‘ an increase in use. This phenomenon was at- 
tributed to the major growth in water intake for thermal 
generation in Ontario, which overshadowed the in- 
creases in all other uses. 

Trends in water use in the three surveyed sectors 
are included in the following discussion. 

Manufacturing 

Manufacturing was the second largest water user 
among the sectors surveyed. Intake grew from 8362 
MCM in 1972 ~ to 9936 MCM in 1981. .In- 1986, 
however, the intake decreased significantly to 7984 
MCM. This decrease was due in part to increased 
water conservation efforts by industry‘ and to the 
depressed economic conditions in some regions. All of 
the parameters-—i_ntake, rec_ircu_lation, gross use, 
d'isc_harge, and consumpt,ion—showe/d-a general up- 
ward trend in the 1972-1981 period. In 1986, all but 
one of the parameters showed a significant decrease 
from 1981 . The exception was consumption, which re- 
mained «at approximately 5% of intake in all four_sur- 
vey years (494 MCM in 1981 and 404 MCM in 1986). 

In each of the four survey years, the paper and 
allied products subsector reported the largest water 
intake and the largest level of recirculation and gross ; 

use as well. The primary metal and the chemical and 
chemical products subsectors were the other major 
water users during the 1972-1986 period. Ontario was 
the province withthe greatest use in manufacturing 
during “the 15-year period, followed by Qtrebec and 
British Columbia. r

'
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Table ‘32. Intake by Source and Industry Group, Thermal _Powe_r § 

" 
' ' ‘ ' 

Fres_l_1 Water ' Brackish water_ 
. 

, Self-su lied ‘selfasupplied
" 

Industry group Public Surface Ground Qther Ground ‘ Tide Total 

Mining - Generation 
2 

- A 

. 
. - - - 

5 

- 
p 

. . 

Foods - Generation * - 
_ 

'- - - 1 - ~ - - 

Primary textiles - Generation - - ~ - - 
, 

- 
_ 

- - 

Wood — Generation 1 1 9 1 - 
i 

' '4 15 
. Pulp andrpsper - Gener_ation 

‘ 

13 ~ 37 l ' ' ' 51 
Primary metals .- Generation 4 327 - - - - 331 
Ch‘em'ica‘ls and chemical ‘ 

products - Generation ' 2 
, 2 - - - 

p 

- 4 
Electric power — Generation 13 

‘ 22 510 ‘- - - 2 441 '24%3 
Total’ N _ <_‘__ 32 22 886 2 - 

g - 2-445 5364 
. 

_ 
\/

I 

_ p F . Table 3. Discharge by Discharge Point and Industry Group, Thermal Power (MCM) 
Public -Freshwater Tidewater Artificial Transferred

K 

“’ Industry group sewer body body‘ 
V 
Grourrdwaterp H _ _body_ other Total 

Mining - Generation 9 - 
V 

- ' - - 
, 

1 

- 
. 

'- 

Foods;- Generation . - 
y 

- - - - - - 

textiles -~-Generation » - 9 
‘ - - . - - - 

Wood -Generation 1 9 4 - 1 - I5" 
Pulp and paper - ‘Generation -' 29 4 12 - - 44 ,/ 

Primary metals _'- Generation 
A 

_4 327 - - -’ — 331" 
Chemicals and c_hg_:_mic_al products - Generation . 

- 
p 

- - - 
_

1 

Electric power - Generation - 22 247 
_ 

2 421 -~ 7 28 24 702 
Total _ 

' 

i 

5 22 612 2 429 12 3 7 28 25 093 

‘ 

_ _ __ 
__V'l_‘abl_e'34._ T_reatrnento_f Intake by Type and Industry Group, Thermal Power '(MC_M)

I 

/ _ 
Chlorination and Corrosion and 

_ 

and 
Industry group Filtration disinfejction slime control ' Screening" alkalinity control Other Total 

Mining - Generation 
‘ 

/ - — - - -- - -- 

Foods - Generation 
‘ 

- '- - - -, - x .
- 

textiles - Generation - 
, 

- 
_ 

- - - - -' 

Wood - Generation - -- 
. 

- ’ 

. 
' 9 V - - 9 

Pulp and paper - Generation 11- 3 19 I77 10 6 225 
Primary metals - Generatiorr . - - - 327 3 - 331 
Chemicals and chemical ' ' ’ 

products - Generation 2 3 . 
-_- 

‘- ‘ 1 
_ 

-. . 7 
Electric power - Generation 25 ' 889 V 480 23 806 77 6 25 283 

Total 37 ' 896 499 24 -320 ’ 92 12 25 855 

_ p _ __ Table 35, Acquisition and Intake Treatrnent Costs by industry Group, Thermal Power ($000’s) 
r rgflsition Cost (8 

- Pityment to In-house operation] Plant intake Intake 
Industry group public utility maintenance licence Total 

_ 

. treatment 

Mining '- Generation 
1 

. 
-2 

I 

- - 2 - 

Foods - Generation ‘ 

V 
4 15 - 61 28 

Primary textiles - Generation ' 

. - '- - ‘ - 2 
Wood - Generation 

, 
85 40’ . 3 128 - 

Pulp and paper —-Generation ' ‘-348 396 30 774 1 584 - 

Primary metals - Generation 3 50 - ‘ - 5° 30° 
Chemicals and chemical products - Generation ' 

- 

‘ 5 2 46l_ - 2 466 89 
‘Electric power - Generation 655 ‘ 5 686 - 27 6 368 6 797 

Total , 
‘ 

l 191 8 600 59 9 850 
1 

8 800



Mineral Extraction 

* The mineral extraction i_ndustry ranks last in terms 
of total intake in all four sun/eys. Its intake fluctuated 
over the study period, increasing" from 362 MCM in 
1972 to 667 MCM in 1976, but declining slightly" to 648 MCM in 1981 and decreasing even more to 593 MCM 
in 1986. This sector has employed recirculation to a 
greater extent than the other sectors, with the 1986 
intake being reused more than four times to createa 
gross use of 2631 MCM in 1986, down slightly from 
1981 when the intake was reused over-five times to 
create a gross use o1,3440 MCM. The consumptive 
use in this sector has slowly increased over the 15- 
year study period. with the mineral fuels subsector 

2 having thehighest consumptive rate and metal mines, 
the lowest in 1981. 

Thermal Power 

The thermal power sector was responsible for the 
largest intake in all years» surveyed. This industrial 
_sector, which includes both conventio_n_al and nuclear 
power generation plants, increased its portion of water 
used nationally from 51.6% in 197210 74.7% in 19.86. 
This large growth is the result of rapid growth in 
demand for electricity and a gradual increase in the 
amount of generating capacity from nuclear power 
plants, which use relatively more cooling water than 
conventional thermal plants. 

H 

Recirculation has increased considerably in recent 
years, from 1868 MCM in 1981 to 4480 MCM in 1986. 
Compared to the large intake, this sector’s water 
consumption remains relatively low because most older ‘ 

plants used a once-through system of cooling and the 
highly consumptive cooling towers or cooling ponds 
were used only in the newer, larger conventional and 
nuclear power‘ plants. Inifact, the consumption has 
increased steadily from 102 MCM in 197210 271 MCM 
in 1.986. 

‘ 
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Appendix 
Survey Questionnaires



'¢ Statistics Can_ada 
Environment.Canada 

In all correspondence concerning the questionnaireflease refer to 
the first seven digits in the top line of the mailing a 

Mailing Address (Please correct if necessary) 
V 

’

\

F 

‘- 

Statistique Canada 
Environnement Canada 

' 

WATERVUSE IN MANUFACTURING INDUSTRIES 1935 
Si vous désirez un questionnaire en francais, veuillez cocherlj 
et‘retourne_r'a la Division de l’in.dustrie, Statistique.Cana_da, 
Ottawa, K1AOT6. 

dress below. 

Physical Location of Establishment (Please correct if necessary) 

(Form ac-5'-3309-2,1)
_ 

_ 

‘ ' " 

section 1 ; GvE_NER,A,L INFORMATION 

1.1 AUTHORITY 

1.2 COMPLETION

\ 

This survey is conducted under the authority of the Statistics Act, Statutes of Canada, 1970-71 -72. Chapter 15. To reduce response 
burden and to ensure more uniform statistics, Statistics Canada has entered into an ag reement- with the Department of the 
Environment under Section 11 of the Canada Statistics Act for sharing of data herein, This Section 11 agreement shall not apply if 
an authorized officer or person of your Com pany ob'ects in writing to the Chief Statistician and rnailsthat letter to the Industry 
Division of Statistics Canada together with the comp eted questionnaire. 

r

~ 

The Department of the Environrnent may in turn share data if requested by the provincial agencies (as listed below) with the 
' province in which this establishment is located ifyou so consent in writing. These agencies‘ are: Newfoundland Department of 
the Environment, Prince Edward island Department of Community ‘Affairs, Nova Scotia Department ofthe Environment, New 
Brunswick Department of the Environment, Quebec Department of the Envi_ronrnent, Ontario Ministry of the Environment, 
Manitoba Department of Natural Resources, Saskatchewan Water Corporation, Alberta Department of the Environment and the 
British Columbi_a Ministry of the Environment or their successoror equivalent provincial agencies. — 

I consent to the sharing of the data by the Department of the Environment with the provincial agencies (if requested) within the 
province in which this establishment- is located, for statistical. research and planning purposes. 

Signature of authorized offlcial:. .._ 
_

_ 

~ The data included in this report mustgrelate to the calendaryear 1985. Pleasecornplete this questionnaire within 30 days of AND RETURN receipt, retain one copy for your files and return one copy to Statistics Canada ‘utilizing the return envelope provided. 
NOTE (i) Shaded areas are for office use only. 

_

1 

(ii) Water volumes are to be reported in the units in use at the plant. Some of the more common units are: 

[1 thousand Irnperial gallons 
_ 

C] cubic feet 

V 

V‘ 

C] cubic metres 

If one of these units has been used, please check the appropri_ate’box. 
If another unit has been used; pleasespecify: . 

.

7 

Please conf_ir_r_n that your viiateris not measured in tens (10’s) or hundreds (1 00's) of units reported. 
Please report all monthly or annual water volumes in the units indicated above. 
(iii) Please "report all cost items in Canadian dollars (omitting cents). 
(iv) Where exact values are not available. please estimate. 

DETAILS or OPERATION 
I 7 

Number 
' 1a . Indicate the average number of emplloyeeis; 

' ' 

1b Indicate the number of days of operation during thereporting period: 
1c Indicate the number of hoursworked in an average day: 

1Kd Indicate the major products produced by your plant: " ERODUCTS 
. 

/
" 

. 

g 

‘ 

4 go! 
_

‘ 

os7-2143: (09 /35) DOE} CAP-200-02308 1 a -
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' 

SECTION 2 : ivioimijtv iiiivo ANNl.lAI. TOTAL wiircn INTAKE AND ois_cH'ARo_£_ j Z /A ] 
INSTRUCTIONS '(i') In this section, under intake. please report by month the quaritit of "new water” broughtzintoflyour operation and under 

‘ disch_arge the quantity of water routed to its ultimate point of disc arge. the purpose of this questionnaire "new water" is 

defined as water introduced for the first time into this establishment regardless of source or quality. 
'

. 

(ll) Report in units specified in section 12 (ii). 
(iii) Under discharge do not report the volume of water released to ponds, la oons or basins and intended for recirculation or reuse 

until such water is actuallydischarged to a location beyond the control of t e plant. i 

.

- 

\ 

(iv) Under discharge do not include an water lost in production through evaporation-, permanently held in open or closed storage, or 
othenivise consumed (e.g. include in a fi,n_a,l—product). 

_ 

'

. 

"\ (v) Annual total intake should be 'greater than or equal to annual total discharge. 

(vi) Where you supply water to adjacent in‘dustry(ies) or muni¢ipalit'y(ies). Dlease report estimated water intake for ‘your plant only. 

- Volume per month 
7' H 

Volume per month
" 

Month . 

_ 
Month ._ .. 

Intake ‘ 

. Discharge Intake " Discharge 

January July
‘ 

February 
H T ‘ 

August 

March 
‘ _ - > 

September 
(‘April October ‘ 

4. 

May November \ 

June liuecemberr
i 

ANNUAL 11 

TOTAL F 

2a‘ Estimatediannualcostofwater Ht 
7 

I 

faymenttopublicutilityz 
’ 

S 
y , 

acquisition ~ . ,7 . . .. . :" " .. . . . .. ._ . 
._ 

' 

. 

. . In_-house operating and maintenance 5 
.‘v 

C057 costs (excluding watertreatment costs): 

Cost of your plant's intake licience 
. 

COST (ifapplicable): 
V 

' ‘

~ 
if the annual total amount indicated in box 2. 13 above is less than.‘ 1,000, 0,0.0'gaI,lons, or I60‘/_00'0, cubic feet, or 4,500 cubic metres, then please ignore the 
remaining questions, sign the back page, and return the questionnaire as instructed on page 1. Thank you. V 

‘ 

V 

scctiokri 5 0’: widen iiiriiks av souncc l\NI_) K.l.N'p" 
INSTRUCTIONS - 

(i) In this section, please break down your new water intake by sourceand kind: 
T V 

(ii) Report in units specified in section 1.2 (ii), OR»as a" percentage of the annual total as reported in section 2.1.3 above. where 
' percentages are used, please indicat_e with a percentsign (%). '

‘ 

(iii). "Brackish water" is defined as water containing more than 1,000 parts per million of dissolved solids. 

‘ 
g 

V, Volume peryear‘ 
SOURCE V 

- 3.0 % ~ — .—. 
. 

.:- » 

‘ - Fresh '.Brac,|,<ish 

-3a_ 
' 

Public water utility system (name) .................................. 

3b. _ Self-supplied surfacelwater 
' T ' 

‘ -

. 

' 

system flake‘ river’ eta) (name) . . . . . . . . . . . . . . .....'.;.... .' 
. . . . . . . . . . . . . . . . . . . .. 

3c seIf—_suppIi_ed groundwater system. 
(we|l,spring,etc.)(specify) .... .................................... 

I 0:. 
:-Sel'f-suppliedtid,ewater(sa|t.water) body

0 

‘‘ (estuarylbaylocean etc‘.).(nanv>1e>) . . . . . . . . . . . . ......... . . . . . . . . . . . .._ . . . . . . . . . . . . . ..L..._..‘..’ 

3e Other sources (specify) ........... .,..T; .... .; .... .. .- ............................ .. 

3f Total water intake (sum of 3a to 3e). l 

(Quantity should equal the amount reported in box 2.13 or 100%). 
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INSTRUCTIONS (i) 

$ECTlON 4': TREATMENT. OF INTAKE WATER 
Indicate the amount of intake water treated within your plant prior to use. 

(ii) Report in unitsispecified in section 1.2 (ii). 
CATEGORY or TREATMENT vgoiumg periyear 

4a Filtration ........... .... ........................ ........... .7 ...................................... .. 

4b Chlorination 8-idisinfection ........................... ....... ..... 

4c Corrosion andslime control ..... ................ .... . .............................................. .. 

rid ‘Screening .............................. .... ........ ..... 

4e Hardness and alkalinity control. ............ . . . .. ............ ._ ...................................... .. 

4f Ot_her(specify) .... ................ .... .... ........ ................ .. 

49 Estimated annual operating and maintenance cost of water treatment 

INSTRUCTIONS (i) 

7 

section wA'_r£n lNT>A_l(VE av PURPOS_E_
_ 

section 5a. (For a definition of "recir‘c‘ulated'w'a'ter", see section 6) 
Report the amount of water within your plant by initial use. This section should not include recirculated water except as stated in 

(ii) In 5d "Other uses" should not include water pumped by the plant-, and‘intend'ed' for initial use outside the plant. 
(iii) Report in units specified in section 1.2 (ii) OR as a percentage of annual total as reported in section 2.13. Where percentages are 

used please indicate with a percent sign (96). 

_ PURPOSE . 

I 5.0 I
% 

i 

\-llolume per year 

5a Process water - includes all water which comes in direct contact with products-and/or materials. It 

is further defi_ned to._include water which is consumed in millin and special processes, water 
which is included in final output or water which h'as been use for another purpose, and is 

undergoing its final use as process water. '

« 

5b Cooling, condensing and steam - defined as water which does not come in direct contact with the 
products. materials or by- roducts of the processing‘ operation. lncludes pass-through water used 
‘in the operation of'coo ing or process equipment (including air conditioning) and water 
introduced into boilers fo_r the production of steam for either process operations or electric 
power. " . . _ _ . 

I5c Sanitaryseirvice (including cleanup) _ A

- 

(The average toilet uses 4 gallons, 18 litres. 0.018 cubic metres or 0.64 cubic feet per flush.) 

sun VOtheru_ses_(specify).._.;.....;........,....,.v.....u.,.».5.....- ........ ...................... .... .. .............. .. 

Se Total (5a to 5d should equal sum of figures reported in box 2.13 or 100%) 

SECTION 6 : when RECIRCULATED on ncussb av" PURPOSE 
_|_NSTflUC1_'lO_NS 

K 

(i) For water recirculated or reused within your plant, please indicate the additional quantity of water that would have been 
required by purpose had no water been recirculated or reused. For the purpose of this questionnaire, "water recirculated or 
re_used" is defined as water which is discharged from the plant or from a particular process within the plant, and which is A 

subsequently recycled into the same process or into a different process within the plant. 
(ii) Report in units specified in section 1.2.(ii). H 

A 

PURPOSE Volume per year 

' 63 P70‘-e$5..*_.; . . . . .._._....._._,..._.,_...._. . . . . ..,.....j.'..:...j."..‘n{.'..ju....,_.'g.‘...._.: . . . . ..'.".' . . . . . . ..' . . . . . . . . . . ..'...'. . . . . . . . ..,... 

Sb Cooling. condensing. and steam ....................................................................... .... .. 

6c ' ' Other'uses (specify) .............. .............................. ..; ......................................... 

6d Total (items 6a to 6:) 

6e ' Estimated 30003‘ Operating and maintenance cost of water recirculation COST ' S 
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l 

/‘ 
l . 

sscnou 7 : TRE:ATMENT‘QF_’WATER pnion T0 DISCHARGE 
INSTRUCTIONS (i) In items 7a to 7c-; specify treatment process ufsedin each ofthe treatment methods. 

(i_i) include only o'n—site treatment. 
_ , 

(iii) Report i_n u_nits specified in section 11.2 (ii). 
_ _ 7 _ __ _ 

("TREATMENT METHOD Volume per year 

7a Prirrrary or mechanical (specify process) (i) .; .... .... ........ ............................ 

(ii) ................ .......................... ....7. ...................... ... ............................. ..... 

7b Secondary or biological (specify process) (l) .... ................... ................ .. 

(ii) .................... ........ ..: .............. .... ..................................... 

7c Tertiary or advanced treatment (specify process) (i) 
_

V 

(indudetoxjcs femoyaj) . . . . . . . ..‘ . . . . . . . . . . . . . . . . .§ . . . . . . .._.'.‘...-..._._....>.j.'..;...;.3...‘...> . . . . . . . ..’.., . . . . . . . . . .. 

(ii) ................. ................................... ..
_ 

7d "Estimated annual operating and maintenance cost of treatment prior to discharge ' COST 5 

76 
fclfigzg RglgiitgrgggélgefiigwgrlnelEgetfluent 

iszrnonitored ‘(by any agency) for R 
D 3.0.0. D '55. E] Phenols E] Toxics pH Other 

7f .::....'.‘.., . . . . ..'.j.;.‘....y.,.‘.;.'...._.;.;;....._.'3....;‘._q...., . . . . . . .._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

[1,

~ 
SECTION 3 : WATER DISCHARGE 

V _ r 

In this section, please report the volume of all water routed to its ultimate point .o‘fidisc"ha rge. 
,. 

INSTRUUIONS (i)
'

I 
*(ii) Report in units specified in section 1.2 (ii), OR a_s a_ percentage of the an,nua_l total discharge reported in section 2.13. Where‘ 

percentages are used. please indi_cate with a percent sign (96). ‘ 

V 

— 
-

’ 

. (iii) Donot report the volume of water released to ponds, la oons or basins and intended for recirculation or reuse until such water is 
actually discharged to.a location beyond the. control of t 

s 

e plant. * 

r _
4 

(iv) Do not. include the volume of water lost in production through evaporation.‘ permanently held in open or closed storage. or 
_ 

otherwise consumed and not brought to the ultimate point of discharge. 1 
’

. 

(v) In item 8e. please identify the use intended_. 
r 
(vi) If discharge is not metered. pleaseprovide your best estimate. 

DISCHARGE POINT 
I 

3.0 
[ 

is Volume per year 

83 (name)...-._.>;....._.g.....'.g.,.’.;.3.; . . . . ..j.>....j.;;....,.....‘.;...._..:.,._,. 

ab Fresh water body (lake. river, etc.) (name) ..................................... .. ............ .... ...... 

8c Tide water (salt water) body (estuary, bay, ocean, etc.)(name) ......... ...... ........ ............ .. 

3d ._;.*..' . . . . . . . . . .7..3....2.;.:..;.,.,...j.g.3..q.§...'.,j.'....j.,.,.'....;.;.. 

Be Transferred to ot_her uses outside your plant (specify) .. ............ .. .......................... 

8f Total water discharge (Quantity should equal discharge 'v‘aIues»as.repor‘ted in box.2.13 or 100%)
‘ 

8g Gross value of shipments for your plantin 1986 (or fiscal yea‘r1985-86) . VALUE 1 
5

_ 

Eh Total capitalexpeniditures made at this plant on water related facilities in 1986 - ~ - 5 
(_or fiscal year 1985-86) ‘ 

' "‘PE"°"”RE5 
. e _ V ._ . 

CERHFICATION Icertify that the information herein is complete and to bestof my knowledge and belief and "covers the calendar year 1986. 
Signature of authorized person 

' 

- Title 
' 

H I 

Date ' 

Name of contact regarding this report . 
Area code Telephone number 

_ 

Ext. 

C0.fl_lm.9.l'|.t$ 
“ H fl 

J Thank You J — 
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\
l 

I * S_t_at_ist_ic_s Canada Statistique Canada ' 

5"“'-'°"'"e"r‘ Ca"°da 5'“."'°"“‘~"“‘-'"* mad‘ WATER use in THE MINERAL EXTRAC11ON mousmv 1986'
I 

In all correspondence concerning the questionnaire lease refer to . Si vous désirez uh qruestionnai re En" fl-a'nc'ais{ veuillei cocher [j the first seven digits in the top line of the mailing a dress below. et retourner aolaboivision de l‘industrie, Statistique Canada.
/ ' Ott_awa,K‘lA T_. ; 

Mailing Address (Please correct if nmtsaiyi - Physical Location of Esteblishmorlg (Plus; com_¢g if noseiblryl 

l_ 4 
_(Form cc-5-3309-1,1) 

E - 

' 

» 

_ 

SEC~'l'_|_ON1:GEANERA_L'lNFORMATIO_N 
~~

~ 
1.1 AUTHORITY This survey is conducted under the authority of the Statistics Act, Statutes of Canada. 1970-71-72, Chapter 15. To reduce response 

burden and to ensure more uniform statistics, Statistics Canada has entered into an agreement with the Department of the 
Environment under Section 11 of the Canada Statistics Act for sharing of data herein. This Section 11 agreementlshall not apply if" an authorized officer or person of your Company ob'ect_s in writing to the Chief Statisticia_n and mails that letter to the Industry 
Division of Statistics Canada together with the comp eted questionnaire. 
The Department of the Envitonrnent may in turn share data if requested by the provincial agencies (as listed below) with the 
province in which-this establishment‘ is located if you so consent in writing. These agencies are: Newfoundland Department of 
the Environment." Prince Edward Island Department of Community Affairs. Nova Scotia Department of the Environment, New 
Brunswick Department of the Environment. Quebec Departmentof the Environment, Ontario Ministry of the Environment, 
Manitoba Department of Natural Resources,_ Saskatchewan Water Corporation, Alberta Department of the Environment ;and the 
British Columbia Ministry of the Environment or their su.C.¢e_ssor or equivalent provincial agencies. 

province in which this establishment is located, for statistical,_- research and planning purposes. 
Signature of the authorized official 

I consentjto the sharing of the data by the Department of the Environmentvvith the provincial agencies (if requested) within the 

1.2 COMPLETION The data included in this report must relate to the calendar year 1986. Please complete this questionnaire vvithin.3o days of AND RETURN one copy for your files and return one copy to Statisticsjcanada utjlizing the return envelope provided. 
NOTE (Vi) Shaded areas are for office use only.

I 

‘(ii) Water volumes are to bereported in the unéts in use at the plant. Some of the more common units are: 

E] thousand I,mper_i_al gallons V 

[:1 cubic feet 
[3 cubic meters 

If one of theseunits has been used, pleaseicheck the appropriate boat. ’ 

' 

/,

I 

If another unit has been used, pleasespecify: - 

Please confirm that your water is not measured in tens (10's) or-hundreds (1o0's) of units reported, 
Please reportall monthly or annual water volumes in terms of the units indicated above, -

, 

(iii) — Please report all cost items in Canadian dollars (omeitting cents) 
(iv) Where exact values are not available, please estimate. - 

DETAILS OF OpERAf|ON 
Indicate the average number of employees: 

V V A 

Indicatethe numbervofhdayswof operation during the reporting period: 

lndicate the number of hours worked in an average day: 
Indicate the principaluoutput and the type of operation carried on by this unit (i.e. underground (nine, stripmine, gas plant,oi,| extraction plant, etc.) 
Has there been an addition to or a change of technology inathehmine orlplant since 1981 
survey orin the last five (5) years? If yes. please explain; _ g_i__ , 

A 
’ 

'. 
. . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . .- 

A 

h 

V 

L 

~ 

. 

s 
I |ol i

. Canada



‘section 2 _:y ivio_u_riii.v.Auo ANNUAL tom. wiirsn lNTAI(E.AND oisciiimes —

I 

INSTRUCTIONS (i) In this section. under intake, please report. by month the quanti of "new water” brought into ‘your operation and under 
dischar e the quantity of vi/aterrouted to its ultimate point of disc‘ arge. For the purpose of this questionnaire ‘new water“ is 

define as water introduced for the first t_i_me into this establishment regardless of source or quality. 
(ii) Report in units specified in section 1.2 (ii). 

_ 

.
, 

(iii) In il-nining operations please include waste water pumped frornthe mine, and not used for-any other purpose as discharge water 
4 

on y. . 

(iv) In oil and gas operations please include produced water not reusedfor any other purpose (or for reinjection) as discharge water 
. only, "Produced water" is defined as water which is removed from the original oil-‘water mixture- 
(v) Under discharge do not include a_n water lost in production through evaporation, permanently held in open or closed storage"-or 
. 

otherwise consumed (e.g. include in a final roduct or slurry). Jnclude such water only as intake. _ 

'

« 

(vi) under discharge do not report the volume water released to ponds. lagoons. or basins and intended for recirculation or reuse. 
. until such water is actually discharged to a location beyond the control ofthe mine or plant. , 

(vii) Annual total discharge may be greaterthan annual total intake as explained above in items 2(iii) anjd 2(i_v). 
' 

«

A 

viii) Where you supply water to adjacent industry(ies) or muni‘cipality(ie's), please report estimated water intake for your operation 
only. - 

V

, 

Volume per month . ._ 
'- 

_ 

' volume per month 
Month Month 

Intake ' Discharge ' 
‘ 

I 

- Intake ' Discharge‘ 

January . 
V 

July 

February Aug u_st_ 
March ' September 

April 
_ 

' ' 

- October 

May 
‘ 

November
‘ 

June . 

. 

' ’ December 

ANNUAL 
TOTAL 

2a Of the reported annual volumes of discharge water (2.1 3) what volurne ofwater 
originated as mine water or waste wa'ter»_pumped from the mine? 

Zb Estimated annual costof water 
acquisition '

. 

Payment to public.utilit_y: S 

Operating and maintenance costs 5 (excluding water treatment costs): 
Cost of our miinefs or plant's intake ‘ licence if applicable): 

If the annual total amount ‘indicated in box 2. 13 above is less than: 1,000,000 gallons, or 160,000 cubic feet, _or 4,500 cubic metres, then please ignore the_ 
remaining questions,.sign the back page, andreturn the questionnaire as instructedon page 1. Thank you. «

E 

[ 

M 
_. 

y 

I 

N A g 

V SECTION 3 : wart: _inrA_x£ln'vlsounc'£ AND KIND ] 

INSTRUCHOHS 
I 

(i) In this section, please break down your new water intake by source a_nd kind.’ 
_ " 0 

(ii) Report in units specified in section\1.2 (ii), OR as a percentagce of the annual total as reported in section 2.13 above. Where 
percentages are used, please indicate with a percentsign ( ).

‘ 

I 

(iii) ‘Brackish water‘ is defined as water containing more than 1.000 parts per million of dissolved solids. 
‘ ' 

A 

_ 

- 

A 

Volume per year 
SOURCE ' 3.0 96‘ ' " _ . .

_ 
‘ Fresh 

V 

Brackish 

3a Publicwateriutility system (name).....,.;.,...,.‘.....' ................................... .. 

3b Self-supplied surface water 
I I 

(laké. |'iVef. (name, - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .r. . .*. . . .. _.V...:., .j:.-.':. . 

3c Self-supplied groundwaterisystem
' 

. (well. spring. etc.) (specify) 
a ............. ........................... 

3d 
‘ “ 

§e'|f-supplied tide water (saltwater) body 
I ‘ 

(estuary. bay. ocean etc.) (name) ............................ .._. .- ..... 

3e» Dthers'ources(specify) .... ..... .... ..... ........ .. 

3f 
f 

71’ot_al water intake (sum of 3a to 3e). 
’ 

L 

0 

.

' 

A (Quantity should equal the amount reportedm box 2.13 or 100%) 
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_ SECTION 4 ; TREATMENT OF INTAKE WATER 
INSTRUCTIONS’ (ii 

A 1 

Indicate the amount of intake water treated within your operation prioritoluseif 
(ii) Report in units specif_ied in section 1_._2 (i_i).

’ 

CATEGORY or T‘REA‘l'lVlE'NT 
. 

volume per year ' 

4a Filtration 

4b 
4‘ C°''''°5l°." 395‘ 5."'.“9 ‘°"t'°' ................................................ . ............................... .. 

l 4d Screening 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . .. 

4e Hardnessand a|ka“nityc°ntro‘ _.'.'.'...'..'....'.;.'...;'..'.; .... ..'-j.’.._..V-§._.....,_.:.-.-.v.'.:i.3e.&.' . . . . . . . . . . . . ..Vt....'.j... 

4* 0¥he.r(snecifvl .................................................................................................. ..
i 

I 
49 Estimated annual operating’ and maintenance cost-of water treatment 

p 

COST 
_ 

V 

1

I 

INSTRUCTIONS (i) ( Report the amount ofwater within your establishment by initial use. This section should notinclude recirculated water except as 
statedin section 5a. (For a definition of ‘recirculated water‘, see section 6) 

_ _ _ 

(ii) 
' 

In 5d ‘Other uses‘ should not include water pumped by mine or plant facility, and intended for initial use outside the operation. 
-' (iii) Report in units specified in section 1.2 (ii) OR as a percentage of annual total as reported in section 2.13. Where percentages are 

used please indicate with a percent sign (96). ’ 
‘ 

- A 
i

’ 

PURPOSE 5-.o 
. %

K 
Volumenper year 

5a Process water - includes all water which comes in direct contact with products and/or materials. It 
is further defined to include water which is consumed in millin and special processes, water 
which is included in final output or water which has beenuse for another purpose, and is 
undergoingits final use as process water. 

Sb Cooling, condensing and steam - defined as water which does not come in direct contact with the 
products. r_n_aterials or by-products of the processing operation. Includes pass-through water used 
in the operation of cooling or process equipment (including air conditioning) and water 
power. 

7 g 7 
.7

_ 

Sc Sanitary service (including_clea_nup) 
A 

-T 

(The average toilet uses 4 gallons, 18 litres. 0.018 cubic metres or 0.64 cubic feet per flush) 
5d Otherusesispecifyl ......................... ........... ........... ..... ....... .... 

introduced into boilers for the production of steam for either process operations or elec_t_ric 

Se Total (sate sd shouldiequal sum dfiigurés reported in box 2.13 or 100%) 

Sf what volume of intake water was used as injected water or 
steam in the secondary recovery of oil or natural gas? 

59 
' 

-Of the annual volume of intake water for process 
reported in 5a, what volume of water was consu_med or lost? 

Sh Of the volumeof intake wate_r'for’coo_ling, condensing, , 

7 

A orsteamproduction regrted in 5b, what volume of wflr was consumed or lost? 

l. 
"T ' 1' 

' 

SECTIONS:WATERINTAKEBYPURPOSE 
A 

]‘ 

L . sscriou s : wucn REClRtU_LATE>D,OR ncusco av puiuvosc - 

I

- 

INSTRUCTIONS (i) For water recirculated or reused within your plant, please indicate the additional_ quantity of water that would have been 
required by purpose had no water been recirculated or reused. For the purpose of this questionnaire ‘water recirculated or reused‘ is defined as water which is discharged from the plant or from a particular‘ process within the plant. and which is 
subsequently recycled into the same process or into a different process within t e plant. 

(ii) Report in Ul‘|_lB specified in section 1.2 (ii). '
U 

PURPOSE 
V 

I 

Volume periyear 
6a Process 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..,.,.>...:.............,V.,......,....5-~ 
Cooling, condensing, and steam 
votherusesispetifyl‘ .......... ..~. ................ ................................. ..'. ............

‘ 

Total (items 6a to6c) \ 
_ H H N A 

Tiiiflitesgrzfl No se Doesthis operation have a tailings pond? 
if yes, indicate the volume" of water recirculated or reused from-the taiilings pond ______ __________ __ 

Does this operation inject water’ into an oil bearing formation? 1 
D’ Yes 2 D No 

- 

"yes!indicatethevohlrneofwaterinjected 
l . . . .._., . . . . . ..,..“..‘_...‘.;.>.....,;,3,....*..'.;...‘.;...'.-....,,_.,., . . . . . . ..

A 

69 Estimated annual operating and mainten'ance cost of water recifrculation COST '5
A 
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F 
INSTRUCTIONS (i) 

section 
)1’ 

: mgmimn or'wArs_n anion TO piscuniicc _g 

in items 7a to 7c, specify treatment process used_ in each of the treatment methods. 
(ii) Include only onesite treatment.

' 

(iii) Report in units specified in section 1.2 (ii)._ "H 

R 

'_ 

V
, 

TVREATMENT7 METHOD’, 
l I H l _ 

Volume per year’ 

7a 
. 

Primary or mechanical (specify‘process') (i) ......................... .............. ..... .Q ...... ......... .. 

T T I V 7 

(ii) ........ 4.‘. ............................ ..... ..... .... .... .....
‘ 

:7b "Secondary. or biological (specify process) (ii) .......... .................. ................... 

INSTRUCTIONS (i) 

SECTION 8 : WATER DISCHARGE 

percentages are used, please indicate with a percentsign (56). 
(iii) Do not report the volume of water released to ponds, lagoons or basins and intended for recirculation or reuse until such water is 

actually discharged to a location beyond the control of the mine or‘ plant. 
(iv) Do not include the volume of water lost in production through evaporation, permanently held in open or closed storage or 

otherwise consumed and not brought to the ultimate point of discharge.

~ 
In this section please report the volume of all water routed to its ultimate point of discharge.

‘ 

(ii) Report in units specified in section‘1..2 (ii), OR as a percentage of the annual total discharge reported in section 2.13. 

(ii) ................ ........... ...... .... ................... ........... 

7c . Tertiary or advanced treatment (specify process) (i) 

7 ' R 

T 

' " 

" (includg tgxigs femgy/3|) ..g ............... ..” ................ .s ....................................... .... 

(ii) ................................................................................................................... . . 

_7d Estimated annual operating and maintenance cost of treatment prior to discharge COST 5 

7e alas: itncéigagtteriéiJingghglgeeffluent 
ishmonitored (by any agency) for

V 

D 8.0.0. B S.S. D Phenols D Toxics 4 B pH other 

7f “so. howof-ten? ....j'.;.'..'...;.j...>:...-.:.t..' . . . . . . . . . . ..(. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._. . . . . . . . .._..... 

Where 

(v) I_n item 8e," please identify the use intended. . 

' X H \ 

'’(vi) lf discharge is not metered, please provide your best estimate. ‘ 
_ g 

L . 

‘ 

D|sCHAl_2G“E POINT 
A 

I 
C _ 

7 _ _ 
8.0 

I 
% Volume per year 

Ba Public utility sewer (municipality; etc.) (name) ................ .,‘ ............................... .. 

8b ‘ Fresh water‘body(lake,river,etcr)(name)._...._..; .... .... ........ ..L .......... .. 

8: R Tide water (salt water) body (estuary, bay, ocean-,— etc.)(name) ....... .» ..... ..; 

35) 
A 

Gi°""dl5P°¢i*¥)ll"<'"dl"9W°'l“P033-l) .... .. 

8e Disc_ha_rged’f_rom tailings pond or in)e_cted-toyproducjing formation (specify) ....... .., .... .L ...... 

8f Transferred to other uses outside your operation (specify) ....... ... . l ......... .......... .. \ 

89 Total water discharge (Quantity should equal discharge values as reported in box 2.13 or 100%) 

8h‘ Grossgvalue of shipments for your‘ plant in 1986 (or fiscal year 1985-86) VALUE 5 

8i Total ca ital expenditures made atthis plant on water related facilities in 1986 EXPENDITURES 5 
(or fisca year 1985-86) _ 

CERTIFICATION Icertify that the information herein is complete and correct to the best of my knowledge and beliefand covers the calendar year 1986. 
Signature of authorized person 

\ 
Title ' Date 

Name of contact regarding this report Areacode 
_ 

Te'|ebhone'number 56! 
T R 

Comments 
_

‘ 

Thank You 
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Dir 

In all conespondence concerning the ouestionnaire lease refer to 
the first seven digits in the top line of the'n_'i_ai,ling;a _ress below. 

Mailing Address (Please correct If necessary) 

I‘ 

L. 

Statistics Canada 
Environment Canada Environnement Canada 

Statistique Canada 
A

5 

WATER USE BY THERMAL POWER PLANTS 1986 
_Si vous desire; on questionnaire en fran ais, veuillez cocherD 
et retourner a la Division de l’i_ndustrie, tatistique Canada, 
Ottawa, K.1A 0T6.

_ 

Physical Location of Establishment (Please correct if necessary) \ 

—' (Form Ec-5'-33o9_-3.1) 

_ by _ sEc1ion 1 : GENERAL INF-QRMATlO_N 
'

A 

1.1 AUTHORITY 

12 COMPLETION AND RETURN 
NOTE 

This survey is conducted under the authority of the Sta_tist_i_cs Act, Statutes ofcanada, 1970-71 -72, Chapter 15. To reduce response 
burden and to ensure more uniform statistics, Statistics Canada has entered into an agreement. with the Department of the 
Environment under Section11 of the Canada .Statistics Act for sharing of data herein. Thissection 11 agree’me’nt shall not apply if i 

an authorized officer or_ person of your Company ob'ect's in writing to the Chief Statistician and mails that letter to the Industry 
Divis_ion of Statistics Canada together with the com p eted questionnaire. - 

R . 

The Department of the Environment may in turn ‘share data if requested by the provincial agencies (as listed below) with the 
province in which this establishment is located if you so consentin writing. These agencies are: Newfoundland Department of 

' 

the Environment, Prince Edward Island Department of Community Affairs, Nova Scotia Department of the Environment,_New 
Brunswick Department of the Environment, Quebec Department of the Environment, Ontario Ministry of the Environrnent-, 
Manitoba, Degartment of Natural Resources, Saskatchewan Water Corporation, Alberta Depa_rt_m_ent of the Environment and the 
British Colum ia Ministry of the Environment ortheir successor or equivalent provincial agencies. 

I consent to the. sharing of the data by the Department of the Environment with the provincial agencies (if requested) within the 
province in which this establishment is located, for statistical, research and planning purposes. 

Signature of the authorized official 
Theldata included in this report must relate to the calendar year l9_86. Please complete this questionnaire within 30 days of 
receipt, retain one copy foriyour files and return one. copy to Statistics Canada utilizing the return envelope provided. 

(i) . Shaded areas are for office use only.
_ 

(ii) Water volumes are to be reported in the units in use at the plant. Some of the more common units are:- 

U thousand Imperial gallons 
E] cubic feet 
E] cubic metres 

If one of these units has been used. please check the appropriate box. 
If another unit has been used, please specify: . 

Please confirm that your water is not measured in tens (l0’s) or hundreds (100's) of u,n_i_ts reported. 
Please report all monthly or annual water volumes i_n the u_n its i_nd,i_cated above. 
(i_ii) ‘Please report all cost items in Canadian dollars (omitting cents) 
(iv) Where exact values are not available. please estimate. 

< 

N um beri 
A 

DETAILS OF OPERATION 
_ _ be 

_ _ 

1a 
A 

Indicate averageyiiuinber of employees required tooperate the powerlplaint in 1986: employees 
1 b Indicate the number of days of operation during 1986: ’ ' 

/J 

r days . 

1c Indicate the number of hours worked in an averageday: iholurs
_ 

1d 
" 

Indicate the amount of power produced at this plant in 1986: (i) net generation Mwh 
7 y 7 7 V 

(ii)_station service
A 

1e Indicate the average heat rateof the plants: 
1 

; 
V A 

a'ru /hi-_ 

1f Indicate the capacity of water intake pumps (specify units):
A 

1g Indicate the generation capacity of this plant _in1 986: 
7 

f A 

V 

_Mw
b 

1h Does your facility provide water for uses other than in the power plant? 1 E] yes 
A 2‘ no 

(specify use) 

067-2142: (09 /as) DOE /CAP-200-02308. E-‘age of4



(i 

la 
— SECTION 2 :1 MONTHLY AND Au_NuIu.1fotAI. warm INTAKE. AND DISCHARGE ‘ 

'

I 

INSTRUCTIONS (i) In this section, under intake, please report by month the quantity of "new water” brought into your operation for power plant 
use and under dischar e the ‘quantity of water routed to its ulti_ma_te point of discharge. For the purpose of this questionnaire 
"new water" is define’ as water introduced for the first time into this e,s_tabl/ishme_nt regardless of source or quality. ‘New water" 
also includes water diverted from a natural source into storage ponds or outside ho|din‘g‘faci|ities for later use. 

(ii) Report in units specified in-section 1.2 (ii). 

(iii) 

I 

Under discharge do notreport the volume of water released to ponds, lagoons or basins and intended for recirculation or reuse, 
until such wateris actually discharged to a location beyond the control of the plant. ’ 

(iv) 
V 

Under discharge do not includeanuy water lost in production through evaporation, permanently heldinflopen or closed storage, or 
otherwise consumed, ‘ 

f 
. I 

fi (v) Annual intake should be greater than or equal to annugal total discharge. 

(vi) Where you supply water to adjacent industry(ies) or municipality(ies), please report estimated water intake for your plant only. 

. 

' Volume per month ‘ 

. . Volume per month 
Month Month ‘

. 

- Intake \ 
Discharge Intake Discharge

l 

V 

January 
_ 

, 

» July 

February I 

V 

‘ ' 

' 

- August 

.March - 

‘ September 

April 
_ 

- 

‘ 

October 

May . 

V 

November 

June 
A 

. December

~ AN N UAL TOTAL~ 
'2a Estimated annualcostlofwateracguisitionl 

: 

_ 
cost Paymentto public utility: 

'

‘ 

cost flfiiiiilflg $'a‘1$3i2§$3.°§n°§c%°§s’§; 
_

5 

y 

‘ COST) 
bi 

’. 

3 ,
g 

F A V 7 
S 

I l D Z 

. SECTION3: wArsm'urAI<: av-souncW£fl‘ArII5 KIND‘ Z 

V 

’_ 
‘g

I 

INSTRUCTIONS (ii) In this section please break down your new water in‘t'ak‘e by source and kind. 
(ii) Report in units specified in s_ec_t_io_n 1.2 (ii), OR as a percentage of the annual total as reported in section 2.13 above. Where

" 

percentages areused. please indicate with a percent sign ( ). _

— 

(iii) "Brackish water“ is defined as water containing more than 1,000 parts per million of dissolved solids. 
' 

’ 
. 

Volume per year 
sounce _ 

3.0 
d 

% - »:B.- 
.k._ h» 

rac "IS
3 ~ 

3a Publicwater utility system (name) ........ .............. ................. 

3b Self-sup lied surface water 
system lake, river,_etc.) (name) ......... ................. ............. 

' 3c Self-supplied groundwater system ‘ 

(well, spring,etc.) (specify) ............... ...;.-. .... ............... .. 

3d Self-supplied tide water (salt water) body 
(estuary; bay, ocean etc.) (name) . 

. 
..... .................. ........... ... ....... 

3e Othersources(specify) ... ............................................ .; ..... 

31‘ Total water intake (sum of 3a to 3e). . 

. (Quantity-should equal the amount reported in box 2.13 or 100%) 

los7-2142: (09 /36) DOE /CAP-200-02308 53° 2°”



SECTION I : ,TREATME'N'I' OF lNTAl(E WATER 
INSTRUCTIONS 

_ 

(i) Ind'ic‘a‘te the amountofintake water treated within your plant prior to use. 

(ii) Report in units specified in section 1.2 (ii).
7 

CATEGORY or TR_EATM_E_NT 
I 

A 
_ 

Volume per year 
Filtration 

Chlorination & disi'lfe¢ti°fi ............... ................... . ............................................... .. 

u-'u' u - - - --'-' - - - - u - e-' - - n n --'--'----it v u - - u --'u'oII' I c u - - e - - - e - e - n - -'u'o£---- .'.'..§...'. 

Screening 

Hardnessandlalkalinityéontrol .............................. ................................. .. ........... 

other(specify) ..'.;.;.'.'..‘.._.,.i'.';....5 . . . . . ..'.'.'..'.'...'.'.".'.' . . . . ..'.'.3 . . . . . . . ..>.l.v'.'. . . . . .._._.:._...,_,_e . . . . ._'.j. .'.._. .'.'.j..... 

L4g Estimated annual operating and maintenance cost of water treatment 

. 

O M H a mi 
fsacribris: wares uses:

. 

INSTRUCTIONS (i) the amount of water used within the thermal plant by initial use. This section should not include recirculated w'a'ter. 
(ii) Report in units specified in section 1.2 (ii) OR" as a percentage of annual total as reported in section 2.13. Where percentages are 

used please indicatewith a percent sign (95). . 

‘ J 
/ ~ 

.

v 

1.E| Yes 2 BN0. 
oc(ex.25bC) 

1DY‘es ‘2DNo 
ifilves. 2 |:]~o 
1DYes_ 2 D No 
1DYes - .2 Duo 
lljves 2 BN0 
1DYes' ZDNO 

5a Is there a water-cooled condenser in your plant? 

If yes, what i_s the design temperature forthe cooling waterin your con_dense_r cooling cycle? 

Sb Whatkind ofcooling system is employed in your plant? ' 

(i) once-through 

(ii) cooling po_nd 

(a) on stream 

(b) off stream 

(iii) other methods (eg. tower) 
(explain) 

Sc Did this plant produce steam for purposes other than power ge_nera_tion (i.e. process, forsale)? 

5-0 % Volume per year 
5d What was the amount of boiler makue-u_pwa_ter re‘q_u_ired for power generation purpose 

(excl uding production for steam sa_les or transfer)? 

I , (i) condenser cooling for power 
Se Of the total water intake reported in box 2.13 what. ' p generation purpose only? 

was the amount required for‘: -o 

. , ._ 

(ii) sanitary, fire protection or 
other (i.e.:serv_i_ce water)? 

/ (i), in cooling cycle? 
5f ‘ What were the estimated water losses (including 

'e"ap°'ati°" 3"‘! seepage)‘ 
(ii) in ash control system (include 

' 

_ 
evaporation losses from ponds)? 

I 

A 

. SECTION 6 : wA1'£n nscincuutep on nausea 
INSTRUCTIONS (i) 

' 

In this section "water recirculated or reused" is defined faswdater-which is dischargedfrom the plant or from a ‘particular process 
» within the plant, and which is subsequently recycled into the same’ processor into a different process within the plant.

V 

(ii) Report in units specified in section 1.2'(ii). -

l 

Volume per year 
6a If this plant recirculated water in the cooling and .-

, 

condensing s stem (open or closed) estimate the (0 "es" 
amount of a ditional intake water that.would have 
been required WITHOUT such recirculation havin .. . 

taken place'(i.e. the amountof water recirculate . 
('0 b'3‘k'5h 

.067-21425 (09 /86) loos-/CAF-2ooLo23o,s' 
' “ 
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[ 
INSTRUCTIONS (i)

l 

. s:fctiori1:'wiiit:n pisciinnc: 
In.tl;is_:ecti<l>_n pgllegse report 'the volume of all water routedto its ultimate point of d_ischarge from the plant (and)/for the cooling 

I 9°" i.ai>i=i9a. 
. . . 

V l 

. 

~ 
.

V 

(ii) Report in units specified in section 1.2_(ii) OR as a percentage of the annual total discharge reported in section 2.13. Where 
, 

percentages are used, please indicate with a percent sign (% ; .

‘ 

. (iii) Do report the ‘ii/olume of water released to ponds. agoons or basins and intended for recirculation or reuse until such water is 
_ 

actua y, is: arge . 
‘ 

‘ ‘ 

=
, 

(iv) Do not include thevolume of water lost in production through evaporation, permanently held in open or closed storage, or 
otherwise consumed and not brought to the ultimate point of di_sch,a_rg_e_. 

Ev) In item 7f please identify theusje intended. , 

vi) , 

If discharge is not metered, please provide your best estimate. V 

DlSCHARGE_PO|NT . 

" " ’ E 

3.0 .% _Volume per year 
75" _ 7 l5u‘b|icl utility sewer (municipality. etc-ll (name) ............ .§ ...................................... ..... 

_ E‘ E 
E 

E‘ M A" V 

. 
7b 

, 

Fresh wéterbodi <Iai<'e. river, rese.rvoir. etc:> (names) 
’ 

......... .......................... ........ .. 

7.c Tide water (salt water) body (estuary, bay, o_cea_n,— etc.) (name) ________ _ E _. ___: _ _ _‘.;___.,~_._f _H_._._ '3 

73 véréiiniilsnécifyl(includifiswellgdlsposall .......................

" 

7e _Final discharge from plant to artificial surlace body (specify) ,;_:v.___‘:__v_______‘_., ::__._ _ _g ________ __ 

7f_ 

' 

_ 

TfanSfe'rréd to other uses outside y0ur'p|arit'(specify) .............. ... ...... .......... ... .... . . .. - — 

7g Total water di_scharge (su_rri_of_?a to 7f) 
’ J 4 

7h was the discharge water'repo,rted7i:n ‘7§ treated so as not to. exceed a certain given tein perat’u're7 
' 

' 

~
_ 

Ifyes, please specify the methods of heat dissipation employed 
V 

1 D Yes 2 D No
l 

7i Indicate the highest and lowest temperatures of water permanently 
discharged from the plant during 1986 along with the correspo_ndi'ng 
months of occurence (ex. 45°C). - 

7j Total capital expenditu res made at this plant on water related facilities in 

INSTRUCTIONS (a) 

1986 (or fiscal year 1985-86). EXPENDITURES 

SECTION 3 : M"oN"rHLv AND ANNUAL iiowsn e:u:nA1'ioN - 

' 

- 

\ ] 

In this section lease break« down, as accurately -as possible, for the calendar year‘1986 the electrical. net power generat_ion as 
specified in 1d i). Please report-below in net’Mwh (megawatt hours) per month. ~ 

Month Mwh per month Month 
A Mwh per month 

January ' 

H ‘ 

__ 
July _i‘ 

February August 

March 
\ 

Se ptem ber 

April 
A 

October 

May 
V 

November 
_

‘ 

Ju ne Decem ber 

CEl!Tl_FIcA'Tl0_N, Icertlfy that the information herein is complete and ' 

ANNUAL 
correct to the best of my knowledge and belief and TOTAL 
covers the calendar year 1986. ' . 

Signature ofauthorized 
K 

'_T.it|e Date 

Name of contact regarding this report 
V 

Area code TeleP"‘°'"e number ‘ ‘ext; 

Comments 
‘ W ‘ 

Thank‘ You
V 

’ V 

_‘ 
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is 
In all correspondence concerning the 'q‘uestionna‘ire£le‘ase. refer to 
the first seven digits in the top line. of the mailing a 

|.IIll|.|.|‘e Adams (Picnic (arms! if necessary) 

l" 

l_ 

1.1 AUTHORITY 

AND RETURN 
NOTE 
1.3 LOCATION 

\

. 

1 

1.2 COMPLETION

L 
msmucnous (i) 

Month. 

January 

February 
4 

March 
April 

, 

May
. 

June 

Statistics ‘Canada 
Environment Canada 

British Columbia Ministry of the Environment or their successor or equivalent pr_ov_i_ncial agencies. 

Statistiq uefcanada 
Environnement Canada HYDRO GENERATION water: use [985 

, 
Si vous désirez un quest_ion_n_aire en franéais, veuillez cocher D . 

res; below. ’ et retourner a l_a Division de I'industrie, tatistique Canada, 1 

- Qttawa, K1 A OT6. . 

Physical Location at Establishment (Please correct it necessary)
‘

J (roan ac-5»-3309-4,1) 

ssctiorn : iGENER7_l\LiII‘_IFOlAl_MATI_DN 

This survey is conducted under the authority of the Statistics Act, Statutes of Canada. 1970-71-72, Chapter 15. To reduce response 
burden and to ensure more uniform statistics. Statistics Canada has entered into an agreement with the Department of the 
Environment under Section 1 1 of thercanada Stati'stics.Act for‘ sharing of data herein. This Section 1 1 agreer_ne_nt shall not apply if 
an authorized officer or person of your Company obfects in writing to the Chief Statistician and mails that letterto the Industry 
Division of Statistics Canada together with the comp eted questionnaire. '

» 

The Department of the Environment may in turn share data if requested by the provincial agencies (as listed below)-with the 
province in which this e_st,abli_s_l-_iVm_ent is located if you so consent in writing. These agencies are: Newfoundland Department of 
the Environment, Prince Edward Island Department of-Community Affairs, Nova Scotia Department of the Environment-, New 
Bruriswick Department of the Environment, Quebec Department of the Environment, Ontario Ministry of the Environment, Manitoba Department of Natural Resources, Saskatchewan Water Corporation, Alberta Department of the Environment and the

/ 

l consent to the sharing of the data by the Departmegnt of the Environment with the provincial agencies (if requested) within the 
province in whic_h this establishment isloicated. forstatistical. research and planning purposes. 

I, 

signature of authorized official: ‘_ 

J . 

The data included in this report must relate to the calendar year 1986. Please complete thisquestionnaire within 30 days of A 

receipt, retain one. copy for your files and return one copy to Statistics Canada utilizing the return envelope provided. 
- ) ‘ 

_
. 

(

( 

) Shaded areas are for office use only. 

) In the spaces below, please indicate: 

1a. 
I 

Plant Name:
I 

1b. River: 

section 2 : MONTHLY FLOWS 
"For the calendar yea_r 1986, please provide the monthly average flow through turbines in cubic metres/second (m3/s).

l 

Flow in m3Is Month v 
1 Flow in Am3Is 

July_ 

August 

, 
» 

' 

_ 

' 

_ H 
'7 ' 

September 

October 

November 
‘ December 

067-2151 E (09 /.86) DOE! CAP-200-02308 ' 
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J 
‘ 

‘sections: MONTHLY SPILL 

INSTRUCTIONS (i)_ For-the calendar year_1986, please provide the monjthly average spill in Cubic metres/second at this plant. 

Month 
1 

Spill in m3/s Month Spill in m3/s- 

i 

4an9é’rv_I 
i 

- my 
February August 

March September 

I ADM _ 

October 

May 
M A 

November 
June December 

section 4 : when use DETAILS 

INSTRUCTIONS (i) Please answer thefollowing questions in the u_n_its‘speci_fied_. 

4a 
- 

In relation to long run averages at this plant, was calendar year I986 (please check El ): 

(1) a high water yeanu (2) an average level year_?D 

I 5 What was the maximum (1 hour) output of this plant in cale‘nda'r year 1986?‘ 

4;: What flow (in m3Is) was associated with the maximum output’ given in questiondb above? 

(3) a lowlwatei year? E] 

lid in 1986, the capacity of this plant was used for?: (check either or both items as appropriate).. 

(1) PeakingD (2) Baseload D ' 

_ 

4e In 1986) what was the capacity factor of the plant? 

41‘ In 1986, the total usable storage (including pondage) available tothis plant in thousands of 
cubic metres (000m3) was: 

.~/ 

r, 
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L 
INSTRUCTIONS 

SECTION 5 : MONTHLY AND ANNUAL POWER GENERATION 
In this section please break downfas ac 
Please report below in Mwh (megawatt hours per mont . 

curate! as possible, foruthe calendar year 1986, the total gross electrical power generation 
h . 

Morith Mwh per month Month Mwh per month 
' 

January 
” 

my] 
February _, August 
March Septem ber 
April ‘October 

May Novem ber 
June Decem ber 

~ ANNUAL
“ 

row. 
i 

, .

‘ 

3 CERTIFICATION I ce Mify that the information .herein is complete and correcftto the best of my knowledge and belief 
; 

‘ 

~ and covers the calendar yea_r 1986. ' 

i

. 

Signature of authorized person 
r 

Title 
A 

Date 

Name of contact regarding this report Area code Telephone number 
' 

ext.
M 

Com ments 
M

\ 

_ ‘Thank You 
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