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SURFACE HA'fFR QUALITY GRITr~RIA 

PROVIHCi<~ OF ALIERTA 

The water quality criteria as set out are to provide the basis 

quality regulation in the Province of Alberta and that, if ob-

served, will permit the maximum usc of the water resources and prevent 

use of the \>rater in the Province. 

The \>Tater qu.ali ty criteria take into consideration the use and 

value of ~rater resources for: 

1) Recreation and Aesthetics; 
L. 

2) Public \Tater Supplies; 

3) Fish, other Aquatic Life, and Hildlife; 

4) Agriculture; and 

5) Industry 

The water quality par~eters mentioned herein are specified at the most 

sensitive level in order that one set of guidelines be applicable to all 

uses. These criteria apply to moving \>rater only. Because of the vari~ ·· 

ability of water quality in lakes, each lake. or part thereof \>rill have to 

be assessed on its 0\m rneri ts and appropriate \·rater quality established 

for the purposes in question. 

It is recognized that \·rithin the P:rovince there will be certain 

areas of the rivers immediately dovmstrewn of \mste 1-rater release :points 

which Iruly have water quality inferior to that outlined belO\..r and that use 

.· 

Arch
ive

d



Arch
ive

d



?age 2 

·- of uater in these. areas may be curtaiJ ed. It is also appreciated that 

the usc nade of the ri vcr an.d the tccP..nological kno\o~ledge available vr.i.ll 

change in the future and therefore there will be a need to revim·t and 

amend these 'Hater Qu.ali ty Criteria' periodically. 

In the application of these 1:·Ia.ter Quality Criteria', the qual-

ity of vraste uaters and the rate of release shall be controlled so that 

the river \-Tater quality is naintained \·rithin the criteria levels after 

the calculated dilution in the river. Hhere dow1strea:"':1 users are affected 

by the waste lm.tcrs not completely diluted in the river flovr, a s~ecial 

outlet structure to achieve the effective dilution \·rithin the available 

river length Tik~Y be required. 

Prior to discharge of any \-mste vmter into the waters of any 

stream or lake, approval of the Provincial Board of Health must be ob-

tained. Each Board Approval defines the maxin~J rate of release of each 

-type of pollutant ·Hhich may be relased and the sainplir,g and analyses to 

be performed to ensure that the uaste \-tater complies \.Ji th the p!'ovisions 

of the Approval. The :;.oint in the river at '~hich the 'vra ter quali t:r cri-

teria shall be applied 'Jill be detarr~ned by the Province for each \-::"..ste 

water dischctrge. 

A. GEnERAL OBJSCTIV8S 

These 'Criteria' have been prepared in co-operation with 

the Provinces of Saskatchewan and Manitoba and represent water 

quality suitable for most uses, either through direct use or 

'1'\T'.,.nQT'Pn for USe by an eCOnOmiCally practical degree Of treatment. 
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The follm.ring basic obj cctives shall be applicable to all 

vaters receiving effh~ents in the context tha.t nunicipal, indus-

trial, agricu:)_tu~nl or othe::- discharges shall be: 

1. free froJ'l substances that \Till settle to form putrescent or 

othe~·dse objectionable sludge deposits, or that will adverse

ly affect aquat5.c life or waterfoul; 

2. free fro:: ri.ebris, oil, grease, sCU;"'Tl or other nate-rials in 

amounts sufficient to be noticeable in the receiving \·later; 

3. free fro~ colour, turbidity or odour-producing naterials that 

~.J'OtL1d; 

a) adv,;rsely affect aquatic life or \.Ia t'Jrfovl; 

b) significantly alter the·natm.·al coJ.our of the receiving 

vater; 

c) directly or through interaction a..':l.ong thenselves or '.-dth 

chei:dcals used in \-rater treatnent, result in undesirable 

taste or odour in treated Hater; 

4. free fron substances in concentrations or conbinations \·rhich 

are toxic or may be harmful to hu':!a!l, anii".n.l or aquatic life; 

5. free fron nutrients in concentrations that create nuis~1ce 

gro,rths of aquatic weeds or algae in the receiving \mter. 

B. SPECIFIC OBJECTntBS .. 
The follo,.fing specific objectives are for evaluation of con-

ditions except in areas.in close proximity to outfalls as prescribed 

by the pollution control agency. TI1e values are considered to be 

• 
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Page 4 

the basi~ quality objectives in surface \.J'atcrs, except for those 

cases vrhere more stringent objectives are required because of 

specific uses. 

Naturally occurring circmnstances are not taken into accotmt 

in these tCritcria 1 and due consideration rmst be given \·rhere ap

plicable (e.g. spring runoff effect on colour, odour, etc.) 

1. Bact~_rioJ o.QL..{ Co]5form Grouu.l 

a) In \·raters to be \.J'ithdrm-.'11 for treatment and distribution 

as a potable supply or used for outdoor recreation other 

than direct contact at least 90 per cent of the samples 

(not less than five samples in a.YJ.y consecutive 30 day 

Jleriod) should have a total coliforn. density of less than 

51 000 per 100 ml. and a faecal coliform density of less 

than 1,000 per 100 ml. The maximum p-3rr.1issible lln.it of 

total coliform organisms in a single sample shall be de

termined by the contro;t agency based on the type and de

gree of pollutio~ and other local conditions eY~sting with

in the watershed. 

b) In waters used for direct contact recreation or vegetable 

crop irrigation the ·geometric mean of not less than five 

samples taken over not more than a 30 day period shall not 

exceed 1,000 per 100 ml total coliforms, nor 200 per 100 ml 

faecal coliforms, nor exceed these numbers in more than 20 

per cent of the sauples examined during a.ny month, nor 
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excee4 2,400 per 100 ml total coliforms on any day. 

2. Dis sol vecl. 0Y::rr;eu 

A rninil:lU!u of 5 rr.e/1 at any time. 

.3. Biochcr'; c_al Cxvgen Dc.mand 

Dependent on the assimilati~re cr..padt.y of the receiving 

'\otater. The B.O.D. nust not exceed a limit wh1ch lmuld create 

a dissolved oxygen of less than 5 mg/1. 

4. Susncndcd Sol~.ds .--
Not to be increased by nore than. 10 mg/1. 

To be in the range of 6.5 to 8.5 pH units but not altered 

by more than 0. 5 pH rmi ts from bac1:grou."1d value. 

0 
Not to be increased by more than 3 C above ambient •..rater 

temperature. 

7. Odqm: 

The cold (20°C) threshold odour ntunber net to exceed eight. 

8. Colour 

Not to be increased more than 30 colour units above natural 
'· 

value. .. 
Not to exceed more than 25 Jackson units over natural tur-

bidity. 

-~-
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Consti_tuent 

Carbon Chloroform E}~ract (CC~) 
l-iethylene Blue Active Substances 
Oil and Grease 

Phenolics 

Pesticides 

Haxim1un 
ConceJ1J.J.·ation ( mr./1) 

0.2 
0.5 

~ubstantially absent 
no irridescent sheen 

0.005 

To ~ovide reasonably safe concentrations of these materials 

in receiving ,.raters an application shall not exceed 1/100 of ths 

48-hour Tlrn. Persistent insecticides such as DD'r, Aldrin, Dieldrin, 

Endrin, Heptachlor should not be used on or near surface waters. 

11. Inore-anic Ch~__micals 

Boron· 
Copper 
Fluoride 
Iron 
Manganese 
Nitrogen (Total Inorganic and Organic) 
Phosphorous as P04 (Total Inorganic 

and Organic) 
Sodium (as per cent of cations 
Zinc 

Ha:xim,.Jm 
Concentration (~~/1) 

0.5 
0.02 
1.5 
0 • .3 
0.05 
1.0* 
0.15* 

bet\·reen .30 and 75 
0.05 

Note: The predominant cations of Na, Ca and Hg and anions of 

so
4

, Cl and HC0
3 

are too variable in the natural uator quality 

state to attempt to d~fine 1inits. 

* .. 'J'hcse Criteria arC ;)rosently under study and J!l.tt~T require ad
justing accorclinc to naturally occ~~ring concentrations or 
conditions. 

Arch
ive

d



Arch
ive

d



II 
II 
I: 

I 
I 
I 
I 
I 
I 
I 
I~ 

Page 7 

12. Toxic CheJ'lica),.JL 

Constituent 

Arsenic 
Bariu.T1 
Cad.mitm 
Chrorni1un 
Cyanide 
I.e ad 
Hercury 
Seleniu.rn. 
Silver 

Gross Beta r.ot to exceed 1,000 pCi/1. 

Raditun 226 not to exceed 3 pCi/1. 

Strontiu.rn. 90 not to exceQd 10 pCi/1. 

H.. Unsnecif:i.e.d Substances 

0.01 
1.0 
0.01 
0.05 
0.01 
0.05 
0.0001 
0.01 
0.05 

Substances not specified herein should not exceed values 

which are considered to be deleterious for the vest critical use 

as established by the control authority. 
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APPEHDIX 

EXPLANATOll.Y l!OT2S FOR P ;,RA!1:!:Tt1\S 
AND COl·fiEHTS IN TIE HA'i'ER QUALITY CH!Ti.~UA 

1. Bioche;ril.ical 
Oxygen Dernnrl 
(BOD) 

2. Boron (B) 

3. Carbon 
Ch1oroforn 
Extract (CCE) 
and Carbon 
Alcohol Extract 
(CA.~) 

4. Chloride (Cl) 

5. Coliform 
Bacteria 

6. Colour 

':/. Copper (Cu) 

8. ··Dissolved 
OA-ygen ( DO) 

9. Fluoride (F) 

usually analyzed as a five-day 0 20° test 
( BOD5) th5.s paranGtr;r is a measure of or
ganic lik'lt"t:-1r and thereby a n::asure of the 
degree of pollution. 

is harmful to boron sensitive plants, T:'l.a~{ have 
a long-tern effect on health if ingested in 
large amou..l'lts over protracted time. 

a w::asure of organic na.ter:l.~_;_Js s1.1.Ch as insec
ticides, TJesticides, herh:cidos and synth'3tic 
industrial cher.icals 1-1hj.ch are toxic in trace 
quantj_ties. 

I 

causes a salty taste, accelerates corrosion, 
interferes with some ind".1strial processes 
and is detrinental for irrigation. 

used as an indicator of the bact8riological 
quality of water as relatsd to the possible 
presence of disease producing organisms. 
Faecal coliforms are of recent origin from 
the intestinal tract of -warm-blooded anir:~aJ.s. 

causes undesirable aesthetic effect on i.Ja
ter used for donestic SU!Jplies and is detri
mental for various industrial processes.· 

imparts an undesirable taste in drinking •ra
ter, is objectionable for cw1nine and is 
toxic to fish and aquatic life. 

the effect of organic pollution is reflected 
in the resQlting depletion of DO; an ade
quate level of DO is required to Mintain 
a proper balance of fish·and aquatic life, 
for natural river purification and to prevent 
obnoxious anaerobic conditions. 

__ .. optimtml concentrations of fluoride in drin1~
ing uater \·Jill reduce dental caries i..thereas 
excessive amounts \vill induce dental flu.orosis. 
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10. Iron (Fe) 

·11. l-heneshun ( Hg) 

12. Hangancse ( l'1n) 

13. 1-!cthylenc Blue 
.Active 
Substances 
(HBAS) 

14. Nitrogen 

15. Oils arid Grease 
(Ether SoJubles) 

16. Pesticides 

17. pH 

18. Phenolics 
.. 

- ii -

stains laundry and plunbine fix
tm·es, j_n~art~ taste ancl inter
feres ui th ion c:xcl:.ange U.."li ts. 

in combination vr5.th sulphate causes 
a 1axati ve effect and im;:arts taste. 

stains lmmdry and plnr,1bing fix
tures ani is_ unclt'sirable in 1:1any 
industrial proc:;sses even in lm-r 
concentrations. 

a term used to describe synth~tic 
detergents and. the method of clC>tec
tion. S:-'11th•.3tic detergents radnce 
the rate of re-aeration, n~y cause 
taste in .... ,atcr supplies, are toxic 
to fish in high concentrat5.ons 
and cause foar:1ing. 

a nutricY1t for plant grouth. 
.A.r.unonia nit.rogen (NH -N) creates 

.oxygen demand, indicJtes pollution, 
can be toxic to fish, interferes 
\.rl th vratcr treatnent and breHing. 
Nitrate (No3) levels in excess of 
1tJ mg::;/1 as nitrate can be ha.rrnful 
to infants. 

objectionable frN~ an aesthetj_c 
standpoint, reduce re-aeration, nre 
tor~c to fish, taint fish flesh, 
create taste and odours, interfere 
with \-Tater treat:-:1cnt and \-~aterfo'.-11. 

terms used synononously vii th bio
cides but ge:1erall~r refers to 
chlorinated hydrocarbon and organa
phosphorous chemicals. 

measure of chernict"!.l quality and re
lated to taste, corrosiveness, ef
ficiency of.chlorj~ation, coagula
tion and suitability of industria:!. 
application • 

minute concentrations impart a taste 
to water \-Thich i~ intensified by 
chlorination; sr:"'..all amotmts taint 
fish flesh. 
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19. Phosj1l10rous 

20. Radioactivity 

21. Sodiun (Ha) 

22. Sodium (as a uer cent 
of cat:l.ons - % Na) 

23. 

24. Suspended Solids (SS) 

25. Temperature 

26. T'nreshold Odour 
Nttlilbcr ( TOH) 

2:7. Tl 
m 

28. Toxic Chor:licals 

• 

a nutrient for plant gro-.-1th, in
terferes m:lr!("ccll:r 'Hi th coat:,ruJ.a
tion~ often 1nen.sured as phosphate 
(PO 

4
J. 

is es})eciaJ.ly sienificant in rela
tion to human health, first through 
the direct, conGu.'":1ption of \-rater und 
second through the in~r~stion of ag
ricultural products·, stock and aq_ua
tic life that hnve accvrnulatcd ra
dioact:l.vi ty. 

in combination Hith su~phn.te causes 
a laxative effect and boiler fo~~
ing, undesirable for peop~.e on a 
salt free diet, detrimontal to ir
rigation. 

a measure of the suitability of Ha
ter for irrigat.ion. 

see referenccs to soditm and magne
sium 

a rneas~e of ~aterial exceeding 
colloidal size. These solids in
terfere \·.ri th self-;n.trificat:l.on, 
lead to sludge d.eposi ts, da.rn .. qr,c 
fisheries and. create a nuisance 
aesthetically. 

affect3 palatability, \·later treat
ment, industria} 1n.·ocesses, self
purification W1c aquatic life. 

measure of tast.~ anc~ odour produc
ing substances in \-Jate.r; high con
centrations of oC.our raquire ex
tensive treatment. 

median tolerance: lird. t or the con
centration that Jdlls 50 per cent 
of the test orga:nisr:1s in a bioassay 
l-Ti thin a. specifi ')d ti1nc span, usually 
48 hours or less. 

often related to hc~vy ~etals. 
These include ar;scnic (As), bar
ium (Ba), cc-.. d..':'lil':J. ( Cd), chroni-:.l!n 
( Cr), cyanidn ( C~r), lead ( Fh), 

I 
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To:d.c Che:nicaJ s 
(cont.) 

29. '.i'urb:Ldi ty 

JO. Zinc (Zn) 

• 

mercury (He) , rd r::ke1 ( Hj_) , selcnilli"':l 
(So)'. ::>J1(l_ ::;j_lVOl' (A[~). BGcallf;C or 
the ability of oreanisms to co:lcrm
trato thesq cher:r.tcaln a."l11 be:cn.•tse of 
their toY.icity to hur.Jn11S in minute 
arnotmts t.he concentration of a:ny tox
ic chcuicn.l nust be kept very lOi·T. 

n measure of the coiloidaJ o.nd sus
pended soJ ids load; it has a bearii![; 
on aesthetics, •.-rater trcatncnt, ac:_ua
tic life r.nd industrial use. 

prod'J.ccs an tmdesir::.ble taste~ 
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