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Mapping of Water Quality Concentration Contours across the Province






Figure 171.1 Alkalinity Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data
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A contour map dispiays reglons, 2ach of which represents 3 constant valuge for 3 paricular parameter. These regions ans
3nproMmations based on AVErSQE hecorted ValLes at WWOMA Sites for all 0ats coliectsd Detween 1965-2000. THe contour reglons
were estimatad using 3 geosiatistical approach ENown 36 Inverse Distance Waight (IDW), wih 3 power of 5. The maps will be
updated for every five years of new water quality data colected. Values are compared agalnst the Canadlan Councl of Ministers
o the Emvironment Water Quality Guidelines for the Protection of Agquatic Life.

|Akalinity refers to water's ablifty, or Inability, fo neutralize acids. It Is primarily a function of the carbonate, bicarbonate, and

content In water. The lower the alkallnity, M2 less capacity the water has to absort ackis wihout bacoming mare
m?; It 15 Increased by Urban drainage, a5 well a5 leachats from waste disposal sltes, and aciviies SUch 35 pulp and paper mills
agricufture. There Is no alkainky quidsing for the Projcton of Aquatc Lk
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Figure 171.2 Colour Contours Based on Canada-Newfoundland Water Quality Monitoring
Agreement Data

Colour Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour map dispiays reglons, @ach of which represents 3 constant valug for 3 paricular parameter. These regions ans
Fprodmations based on Average racorded values at VWOMA sites for all data coliecied Detween 1365-2000. The canbour reglons
Were estimanad using 3 geosiatistical approach ENown 35 Inverse Distanse Wakght (IDW), wih 3 power of 5. The maps will be
uptiated for every five years of new water quality data colected. Values are compared agalnst tha Canadlan Councl of Ministers
o the Emvironment Water Quality Guldelines for the Protection of Aguatic Lite.

& water body may be percelved as being unclean due to high colour (Le. brown or green, but this ls not necessarly the case.
LLarge amount of bags and marshes In this province resultin & high onrganic comtent In most waterbodies, which can cause high
coiour. In addiSon, gedlogy can Influence water coiour {Le. If there is a high Iron of comper content In sumounding Dednock).
Indussial waste from pulp and paper producion and mining operations can also add substantial colowr to water. Thers Is no
coiour guidgine for the Profection of Aquatc Life.
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Figure 171.3 Conductivity Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Conductivity Contours Based on Canada-Newfoundland
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A conbour map displays reglons, 2ach of which represents 3 corstant value for 3 paricular parameter. These regions ane
apprmadmiations based on average recordied valees at WQMA stes for all data coliecied between 1965-2000. The conbour reglons
were sstimanzd using a geostalistical approach known 35 Inverse Distance Waight (IDW), with a power of 5. The maps will be

for every five YEars of new water qualily &xa callected. Valuss are compared against the Canadlian Coundl of Ministers
of the Ervironment Water Qualty Gukdelines for the Protecion of Agquatic: LiTe.

Conductance o condusthity Is oefined a5 e amount of lonic matenal (L& sals) dissoivied In the water. Conducthity of
ma&mmmmlnummmmrw 35 It Is Influenc=d by road sait and fertilzer application. In
of 3 Water bagy can be Infuenced by the conductivity of rMWater (La. If the ciouds fonm over tha oe:an
have a3 highar sait contant). Then |5 no conductiviy guideine for e Protecton of AqUItic L
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Figure 171.4 Dissolved Oxygen Contours Based on Canada-Newfoundland Water
Quality Monitoring Agreement Data

Dissolved Oxygen Contours Based on Canada-Newfoundland
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Legend, Labrador
00, mgiL.
I acesaeo - 1 87
[t -nee
Legend, Hewfoundland e a0
[Jam-zes
WOMA Samping £Res Caw-rs=
I v -ns
Dissolved Oxygen (DO), mg/L ' I s -vass
: . e
-umm:|m1-113 B : [Jmza-nm
] 2%-+= - A,
: i
|:| 4.84-T.40 '] A
[ ]rar-sm : '
[ ]=a-mm ) - - -L_,;’
- 1074 - 1167
- 11.68- 1257
[ ] zem-as ¢
|:| 148817 v

A contour map displays reglans, 2ach of which represents 3 corstant value for 3 paricular paramater. These regions ans
apprmaimations based on average recortied values at WQkA sites for all data coliecied between 1965-2000. The conbour reglons
were astimanzd using a geostatistical approach known 35 Inverse Distanca Walght (IDW), with @ power of 5. The maps wil be
updated for eveny five years of new water qualily data collected. Walues are compared against the Canadlan Coundl of Ministers
of the Emvironment Water Cualty Gukdelines for the Protection of Aguatic Life.

Dissaived Coygen (DO) Is coygen dissolved In wabar that ls required by aquabic [Fe for metabolsm (e, breading). The
mummmmmmmmmmmmm

5. It tends bo be lower I &mall shalow rivars, wihich are generally found in urban areas. The DO guidelne for hie
Protection of Aquatic Lk |5 a minimum of 5.5mg'L

Ervironment  Environnameant
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Figure 171.5 pH Contours Based on Canada-Newfoundland Water Quality Monitoring
Agreement Data

pH Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A contour map dispiays reglons, 2ach of which represents 3 constant valuge for 3 paricular parameter. These regions ans
3nproMmations based on AVErSQE hecorted ValLes at WWOMA Sites for all 0ats coliectsd Detween 1965-2000. THe contour reglons
were estimatad using 3 geosiatistical approach ENown 36 Inverse Distance Waight (IDW), wih 3 power of 5. The maps will be
updated for every five years of new water quality data colected. Values are compared agalnst the Canadlan Councl of Ministers
o the Emvironment Water Quality Guidelines for the Protection of Agquatic Life.

i+ |5 @ measure of the amount of acidity In the stream. A low pH Indlcates more ackdity. Waters In Me provinge e naturaly
lacidic due to the geology of the area. The pH guideline for the Proteciion of Aguatic Life falls betwesn 5.5-3. While Mere ane
arge portions of e isiand that have a lower pH than the guideling minkmum of .5, 1t s the natural condiion here, and nok 3 result

lot human activy.
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Figure 171.6 Turbidity Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Turbidity Contours Based on Canada-Newfoundland
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A conbour map displays reglans, 2ach of which represents 3 corstant value %or 3 paricular parameter. These regions ans
anprodimations based on average recorded values 3t WOMA, sitat Tor sl data colecied between 1985-2000. The contour reglons
were estimated using a geostalistical approach known as Inverse Distance Walght (IDW), with 3 power of 5. The maps wil be
updated for eveny five years of new water qualily data collected. Walues are compared against the Canadlan Coundl of Ministers
of the Enwironment Waater Qualty Gukdelines for the Protection of Aguatic Life.

Tusbidity |5 3 cioudiness or haziness of water causad by Individual particles that are too smal to be seen Witout magnification.
[This sUEpended sald matter 15 very small and will settiz very slowly, or not at al, If Mie sampie is requiarty agitated or the particies
colioidal. mmﬁ'l&ll’ﬂﬂmll’lm areas, a5 wel as In areas hat have acivitles thal Increass e mntl:(paﬁdes

I watar, 5Uch 35 Toresty oF agricuitural acthity. There is no turbicity quisisine for the Protaction of Aquatc Life
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Figure 171.7 Temperature Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Temperature Contours Based on Canada-Newfoundland
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A conbour map dspiays reglons, each of which represents a corstant value for a paricuiar parameter. These regions are
anproxdmations based on average racorded values at WOMA shes for 3l data colected between 1985-2000. The contour reglons
were estimated using a geosialistical approach known as Inverse Distance Welght {I0W), with a power of 5. The maps will be
updiated for every five YEars of new water qualily data callected. Valuss are compared against the Canadlan Coundl of Ministers
of the Enironment Water Qualty Guidelines for the Protection of Aguatic Life.

ater temparature ks affected by many factors, such a5 water depth and alr tempersture. Temperatures are higher In urban
Ings whee: Hvers tend to be shallower and smalisr Mian thosa found In other aress. Average lemparaures In Labrador are
cially high, 3s most sites are measured only once of balce a year, usually In the summer, whan e water lemperalures ars &
elrwarmest. Thare |s no femperabure guideling for the Protection of Aguatic Life
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Figure 171.8

Monitoring Agreement Data

Calcium Contours Based on Canada-Newfoundland Water Quality

Calcium Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour map displays regians, each of which represents 3 corstant value for 3 paricular parameter. These regions ane
anproxdmations based on average recorded values 3t WOMA steg for &l data colecizd between 1985-2000. The contour reglons
were estimated using a geostalistical approach known as Inverse Distance Wight (I0W), with a power of 5. The maps wil be
updated for every five years of new water qualily data collected. Walues are compared against the Canadlan Coundl of Minksters
of the Environment Waater Quality Guidelines for the Protection of Aguatic Life.

ICaleiumi s found naturally in cerain types of rocks, a5 well 35 In landfll leachate and wastewater eMuent. Burning of fossll fusls
fean confribate fo calcium in water bogles. It 15 aiso found In road salts, and as such may e hkgher In urban areas or near hghways
IThere ls no calclum guideling for the Protection of Aguatic Life.

[ @ Govemment of Newsoundiand and Labrador I l Ervironment  Emvironnament
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Figure 171.9

Monitoring Agreement Data

Chloride Contours Based on Canada-Newfoundland Water Quality

Chloride Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A contour map dispiays reglons, each of which represents 3 constant valug for 3 parfcular parameter. These regions are
anprodmations based on JVErage recorted Valles at VWOMA Stes for 3l dats collect=d between 1965-2000. THE contour regions
WerE astimaied using 3 geostatistical approach Enown a5 Inverse Distance Waight [IDW), wih 3 power of 5. The maps will be
updated for every five YEars of new water qually data collected. Values are compared against the Canadlan Counl of Ministers
af the Ervironment Water Qually Gukdelings for the Protection of Aguatic Life.

fChioride ks found in road-sait, and as such, levels band to be higher In aneas with major roads, and i whan aneas. ItIs also a found
In pulp and paper Incustry wastes, and sewage runcT.  There Is no chionde guitine for the Protection of Aquatic Life,

o @ Govemment of Newsoundland and Labrador l l Environmeant Ernvirannamant
Dapartrant of Environment and Conasneat]
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Figure 171.10 Fluoride Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Fluoride Contours Based on Canada-Newfoundland
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A conbour map dispiays reglons, @ach of which represents 3 constant valug for 3 paricular parameter. These regions ans
Fprodmations based on Average racorded values at VWOMA sites for all data coliecied Detween 1365-2000. The canbour reglons
Were estimanad using 3 geosiatistical approach ENown 35 Inverse Distanse Wakght (IDW), wih 3 power of 5. The maps will be
uptiated for every five years of new water quality data colected. Values are compared agalnst tha Canadlan Councl of Ministers
o the Emvironment Water Quality Guldelines for the Protection of Aguatic Lite.

[Fluorkie ocours naturaly In the earth's crustwhere It can be found In rocks, coal and ciay. Fluoides can also ba releasad Into the
r In wing-blown s0ll. Hydrmgen Nuorides are 3 byproduc of combustion processes of INGustry. Flucrdes ihat are ftound i air
I evantuall drop onto land or o water. The fluoride guiteline for the Protection of Aquatic Lifa is 1.2mgL, which Is significantry
than walues found I tha waters of Newsoundand and Labrador. Valuss in Labraoar ane artificaly uniomm 35 only teo
wire tasted for fiuoids concanTabons.

M@= Govermnment of Newsoundland and Labrador l * l Environment Erwirannamant
Canada Canada




Figure 171.11 Magnesium Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data
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A contour map dispiays reglons, 2ach of which represents a constant value for 3 paricular parameter. These regions ans
Fprodmations based on vVerage racorded values at WOMA sites for all data coliecied Detween 1365-2000. The canbour regions
Were estimatad using 3 geostatistical apprach kNown 5 Inverse Distance VWaight (IDW), wih 3 power of 5. The maps will be
uptiated for every five years of new water quallty data colected. Values are compared against the Canadlan Coundl of Ministers
of the Environment Water Quality Guidelings for the Protection of Aguatic Life.

Slum |5 Sound In landnll leachate, 35 wel 35 road salts. 1115 often Increased In areas Wit pulp and paper production, a8
'35 In ar=as that have metal refineries. There ks no magnesium guideling for the Protection of Aguatic Life

Ervironment  Envirennameant

Government of Newsoundiand
W 1 o Comsrut . * l Canada Canada




Figure 171.12 Potassium Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Potassium Contours Based on Canada-Newfoundland
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A conbour map dsplays reglons, aach of which represants 3 corstant value for 3 paricular parameter. These regions ane
apprmaimations: based on average recordied values at WQMA stes for all data coliecied between 1965-2000. The conbour reglons:
were estimansd using 3 geostaistical approach known 35 Inverse Distanca Waeight (IDW), with a power of 5. The maps wil be

for every five YEars of new water qualily &xa callected. Valuess are compared against the Canadlan Coundl of Ministers
of the Ervironment Water Qualty Guldelines for the Protection of Aguatic: LiTe.

Patassium s found In fertilizers, and as such, levals are Increased by agriculiural activiiies. There ks no potassium guideling for
[he Protaction of Aquatic L2,

== m:wmmn mlm . * l Ervironment  Emnvironnament
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Figure 171.13 Sodium Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Sodium Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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Legend, Hewfoundland

A conbour map dsplays reglans, each of which represents 3 constant value for 3 paricular parameter. These regions ane
apprmadmiations based on average recorded valees at WQlA stes for all data coliecied between 1365-2000. The conbour reglons
were astimanzd using a geostatistical approach known 35 Inverse Distancs Waight {IDW), with a power of 5. The maps wil be
updiated for every five years of new water qualily data collected. Valwes are compared against the Canadlian Coundl of Ministers
of the Emironment Water Qualty Gukdelines for the Protection of Aguatic: Life.

I0dlum [sait) 15 generaily higher In Urhan aneas where roads are sailad axiensively In winker, Itis 3 aiso @ product of weamherning
lof namural salt deposits (geoiogy). There 15 no sogdim guideling sar the Protection of Aguatic Life.
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Figure 171.14 Sulphate Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Sulphate Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data

Legend, Labrador

Salphatu [ 504), mal
| ELET
[ s - i

Legend, Hewfoundland

[ this-zeim

[ e e

WOMA Sampling Shes [ st wiman
] =ris-ta0am
Sulphate [S04), mgiL [ -
e o
o -

#E

] ==
[ Jamess
[am-sn
L i
1 £
|:| £04-BM |
"2
B =me- o $ L

[ ] w1z
[ |e=z-=ms

A conbour map dsplays reglans, each of which represents 3 constant value for 3 paricular parameter. These regions ane
apprmadmiations based on average recorded valees at WQlA stes for all data coliecied between 1365-2000. The conbour reglons
were astimanzd using a geostatistical approach known 35 Inverse Distancs Waight {IDW), with a power of 5. The maps wil be

for every Ve years of new water quallly data collected. Values ars compared against he Canatlan Coundl of Ministers
of the Emironment Water Qualty Gukdelines for the Protection of Aguatic: Life.

Suiphate 5 3 known emisslon rom thenmal genaration piants, and tengs b be higher In areas near Mese plants. They can also be
a result of Iong-range transpart of palluiants, and have a0 aciofying afect A natural S0UFCE of sUlpnate s weathenng of gypsum.
Pulp and paper mills also produce suiphata n elr wastes. Thare 15 no sulphate guidsin for e Protaction of Aquabc Life,
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Figure 171.15 Dissolved Organic Carbon Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data

Dissolved Organic Carbon Contours Based on Canada-Newfoundland
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A conbour map displays reglons, 2ach of which represants 3 constant value for 3 parficular paameter. These reglons are
Joproaimations based on average necortied values at WOMA sitas for 3l data colecied between 13685-2000. The conbour reglons
were estimat=d using a geostatistical approach known 35 Inverse Distanca Waalght (IDW), with a power of 5. The maps wil be
updated for eveny five years of new water quallly datla collected. Values are compared against the Canadlan Cound| of Minlsters
of the Emvironment Water Quality Guldelines for the Protection of Aguatic Life.

Dissoived Organic Carbon (DOC) Includes soluble carbahydrates, aming ackds, and other acids whise sources Include
photceyrEhests, leaching from plamt leaves and rocks, and soll organic matier. Levels are naturaily high In the provings dus to
the abundance of bogs and marshes. Increasad lewels of DOC can be a result of forest harvesting or the discharge of sewage.
There s no DOC guidedine for the Protaction of Aquatic Life.

[ Govemment of Newsoundiand and Labrador Emdronmani  Environnemont
Departrant of Environment and Conasneat! *
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Figure 171.16 Nitrogen Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Nitrogen Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour map displays reglons, each of which represents 3 consiant value for a parfcular parameter. These reglons are
Joproximations Dased on average recordied valees at WOQMA stes for all data colieciad between 13685-2000. The conbour reglons
wiere sstimaned using 3 geostalistical approach known 35 Inverse Distance Waight (IDW), with a power of 5. The maps will be
upiiated for every five years of new water quallly data collected. Values are compared against the Canadian Coundl of Ministers
of the Ermironment Water Qualty Guldelines for the Protection of Aquatic LiTe.

urirogen levels can be affeciad by septic tank keakage, and are Increased In aress Mat use Sarilzers (Le. agriculiure). Aciilies

as forestry can aiso aect nitrogen levels. The ritrogen guidetne for the Protaction of Aquatc Li: Is 13 mg'L Levess In
provings are well under this guigeine valus.
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Figure 171.17 Phosphorous Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Phosphorous Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour map displays reglons, each of which represants 3 consiant value for 3 parficular parameter. These reglons are
approaimations: Dased on average recordied values at WOMA stas for 3l data coliecied between 1365-2000. The conbour reglons.
were estimaned using 3 geostalistical approach known 35 Inverse Distanca Waight (IDW), with a power of 5. The maps wil be
updiated for eveny five years of new water quallly data collected. Values are compared against the Canadlan Coundl of Ministers
of the Ermironment Water Quality Guldelines for the Protection of Agquatic: Life.

Phosphorous Ievels are genaraly Increased In arsas with acthity and resideniial nunof. However, It1s @ part of

the natural water column 35 a major element In ail o and faUna and Mer by products. The pRospnorus guidsine Tor the
protecton of Agquatic Life is 0.03mg/L for nvers and 0,02 mgiL for Impacted lakes. Thers are localized areas of excesdance i the
provinge, malniy near uiban areas.
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Figure 171.18 Silica Contours Based on Canada-Newfoundland Water Quality Monitoring
Agreement Data

Silica Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour map dspiays reglons, each of which represents a corstant value for a paricuiar parameter. These regions are
anproxdmations based on average racorded values at WOMA shes for 3l data colected between 1985-2000. The contour reglons
were estimated using a geosialistical approach known as Inverse Distance Welght {I0W), with a power of 5. The maps will be

for every five YEars of new water qualily &xa callected. Valuss are compared against the Canadlan Coundl of Ministers
of the Enironment Water Qualty Guidelines for the Protection of Aguatic Life.

Siica s e most abundant element In the 2arth’s crust. 1 s naburally occuming, and no negalive environmental effects have
bean reporied. There s no slica guidelne Tor the Protection of Aqualc LEs.
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Figure 171.19 Aluminum Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Aluminum Contours Based on Canada-Newfoundland
Water Quality Monitoring Agsreement Data
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A conbour map displays regkans, each of which represents 3 consiant value for 3 paricular parameter. These regions are
approvimations based on Average recorted values at WOMA sites Tor al data colecied between 1365-2000. The conbour reglons
were estimated using a geostalistical approach known as Inverse Distance Walght (I0W), with 3 power of 5. The maps wil be
updated for eveny five years of new water quallty data collected. Walues are compared against the Canadlan Coundl of Ministers
af the Erwironment Water Qualty Guldelines for the Protection of Aguatic Life.

[varaion In e amount af aluminum I water is pimarty diciated by geology In this province. The aluminum guidedne for he
Protection of Aquatc Lk guideline is 0.005-0.100 mgiL. The guisieiine value ks presenied 35 3 range because aluminum Is

on the values of other water qualty parameters such 3s pH, and needs to be afjusted for site specific conditions. Most
of the province falls under this quideline.
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Figure 171.20 Arsenic Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Arsenic Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour map displays regians, each of which represents 3 corstant value for 3 paricular parameter. These regions ane
anproxdmations based on average recorded values 3t WOMA steg for &l data colecizd between 1985-2000. The contour reglons
were estimated using a geostalistical approach known as Inverse Distance Wight (I0W), with a power of 5. The maps wil be

for eveny five Years of new water quality data collected. Walues are compared against the Canadlan Coundl of Minksters
of the Environment Waater Quality Guidelines for the Protection of Aguatic Life.

|Arsenic leveis In the provinee are diracty reiated o geoiogy, and are not a Feswt of human acivity. The arsenic guidsing for the
[Protaction of Aquasc Lis |5 0,005 mg/L, and tare are no Stas in tha provings that excead tis laval,
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Figure 171.21 Barium Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Barium Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour map dsplays reglans, 2ach of which represents 3 corstant value for 3 paricular parameter. These regions ane
apprmadimations based on average recordied values at WOMMA, stes for all data coliecied bebween 1965-2000. The conbour reglons
were estiman=d using a geostatistical approach known 35 Inverse Distanca Waaight (IDW), with a power of 5. The maps wil be

for eveny five YEars of new water quality data collected. Walues are compared against the Canadlan Coundl of Minksters
of the Emvironment Water Quality Guldelines for the Protection of Aguatic Life.

Earlum Is Tound naturally In nock, and ks also a mining by-product Levels In the province are primarly affected by natural geology
rather than mining acivity. There Is no barum guidelne for the Protecton of Aguatic Life.
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Figure 171.22 Beryllium Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Beryllium Contours Based on Canada-Newfoundland
Water Quality Monitoring Agcreement Data
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A contour map displays reglans, 2ach of which represents 3 corstant value for 3 paricular paramater. These regions ans
apprmaimations based on average recortied values at WQkA sites for all data coliecied between 1965-2000. The conbour reglons
were astimanzd using a geostatistical approach known 35 Inverse Distanca Walght (IDW), with @ power of 5. The maps wil be

for eveny five Years of new water qualily data collected. Walues are compared against the Canadlan Coundl of Ministers
of the Emvironment Water Cualty Gukdelines for the Protection of Aguatic Life.

Earyllum does occur a5 a chemical component of certaln nocks, coal and dil, sol, and wolcanlc dust. Levels In waberbodies are
Infiuenced by The weatherng of rocks and soll. Most of the man-miade beryllum that enters watenways Is a result of Industry
durrping waste water and when benlium dust In the air from Industial activilies setiles over waler. There Is no beryllum
lquidedine for the Profeciion of Aquatic Life.
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Figure 171.23 Cadmium Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Cadmium Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour map displays reglons, aach of which represants 3 constant value for 3 paricuiar parameter. These regions ane
approximations based on average recorded values 3t WOMA stes for &l data colected between 1985-2000. The contour reglons
were estimated using a geostalistical approach known as Inverse Distance Welght (IDW), with a power of 5. The maps will be
updiated for every five YEars of new water qualily oata collected. Valuss ane compared against the Canadlan Coundl of Ministers
of the Erironment Water Quality Guidelines for the Protection of Aguatic: Life.

[The cadmium guidaline for the Profsction of Aquatic e s 0017 ugiL (0.000017 molL), which i cumesnty below the level of
jpatection possibic Wit modem IAnoratony t95ts. Tha cadmium levels in e WGkA ambisnt watar sites are well beiow e v

considensd hazamous to human healih

O @ Govemment of Newfoundland and Labrador ' * l Envirenmant Ervirannament
Canada Canada




Figure 171.24 Cobalt Contours Based on Canada-Newfoundland Water Quality Monitoring
Agreement Data

Cobalt Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data

Legend, Labrador
Cotalt (Cal, mal
i acees - piews
] aoeen- aoevis
[ aseesr - noems
[ apeems - noess
[ apetss - nosoe
] apesas - noee
I aoeess - noess
[ aeeess - poes
[ aieesi - auears

Legend, Newfoundland

WOMA Eampling Shes
Cobalt (Co), mg/L

- CLOID0S - 10000

W

A contour map dispiays reglons, each of which represents 3 constant value for 3 paricular parameter. These regions ane
apprimations based on IvErags recorted valles at WOMA stas for all data colieciad between 19652000, The contour reglons
WerE astimaied using a geostatistical apprach known a5 Inverse Distanca Waight (IDW), wih 3 power of 5. The maps wil be
updated for every five years of new water qualky data colected. Values are compared against the Canadian Councll of Ministers
o the Emvirenment Water Qualty Guklelings for the Protection of Aguatic Life.

)Cobalt 1 found In leachate from waste dlsposal, raw sewage, and can be found In mine drainage. Small Bmounts are released Ino
[he amosphere by coal combustion and mining, a5 well 35 by processing of cobalt-containing ares and the production and use
jof cobalt chemicals. There is no cobalt guideline for the Protection of Agquatic Lifis.
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Figure 171.25 Chromium Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Chromium Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A contour man depiays reglons, ach of which represants 3 constant value 9r a paricular parameter. These regions ans
appmaimiations: based on average recortisd values at WOQMA stes for all data coliscied between 1965-2000. The conbour reglons

were estimated using a geostalistical approach known as Inverse Distance Welght (IDW), with a power of 5. The maps will be
updiated for every five YEars of new water qualily oata collected. Valuss ane compared against the Canadlan Coundl of Ministers
of the Erironment Water Quality Guidelines for the Protection of Aguatic: Life.

IChromium ks found In pesticides and ferillzers. It s also a product of fossll fued emissions and cament manufactuing. There ks no
chnomium guideine for the Profection of Aquatc LFe.

[ @ Govemment of Newloundiand and Labradce ' l Ervironment  Emvircnnament
Q[ Departmant of Enyironment and Conservation W Canada Canada




Figure 171.26 Copper Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Copper Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A& contour map displays reglans, 2ach of which represents 3 consiant value for 3 pariculiar parameter. These regions ans
approvdmations based on average recorded values at WOMA, sitat Tor 3l data colecied between 1985-2000. The conbour reglons
were estimated using a geostalistical approach known as Inverse Distance Walght (I0W), with 3 power of 5. The maps wil be
updated for every five years of new water quallly data collected. Values are compared against the Canadlan Coundl of Ministers
of the Enwironment Wiater Qualty Gukdelines for the Protection of Aguatic Life.

|Levels of copper found In waer acroes the province are prmanlly influenced by natural geology. It can also be rmised by Tossll fusl
[emissions and sewage eMuent from comoded brass of copper pipes. The copoer guideling 131 the Protection of Aguatic Lt I
I0.002-0.004 mail. There are some sites acnoss Me provings that excaed this M, due to geology. The guideine value
representsd 35 A range becawse copper ks depandent on e presence of other wabsr quallly parameters such as handness

fihe cancentraion of CaCo3), and needs o be adjested for ste soediic condiions.
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Figure 171.27 Iron Contours Based on Canada-Newfoundland Water Quality Monitoring
Agreement Data

Iron Contours Based on Canada-Newfoundland
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Legend, Hewfoundland

A contour map displays reglans, 2ach of which represents 3 corstant value for 3 paricular paramater. These regions ans
apprmaimations based on average recortied values at WQkA sites for all data coliecied between 1965-2000. The conbour reglons
were astimanzd using a geostatistical approach known 35 Inverse Distanca Walght (IDW), with @ power of 5. The maps wil be
updated for eveny five years of new water qualily data collected. Walues are compared against the Canadlan Coundl of Ministers
of the Emvironment Water Cualty Gukdelines for the Protection of Aguatic Life.

Iron levels are primarly Influencad by natural geslogical vanations acnss the province: In addifion, culverting In urban areas may
Increase e amount of inon Sound In water bodies around bowns and cities. The lron guideling fior the Protection of Agquatic Life s
0.3 my'L Severa areas in the province excesd this level, but i 15 primarty due to ralura geoingioal INfuences.
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Figure 171.28 Lead Contours Based on Canada-Newfoundland Water Quality Monitoring
Agreement Data

Lead Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour map displays reglans, 2ach of which represents 3 corstant value %or 3 paricular parameter. These regions ans
anprodimations based on average recorded values 3t WOMA, sitat Tor sl data colecied between 1985-2000. The contour reglons
were estimated using a geostalistical approach known as Inverse Distance Walght (IDW), with 3 power of 5. The maps wil be
updated for eveny five years of new water qualily data collected. Walues are compared against the Canadlan Coundl of Ministers
of the Enwironment Waater Qualty Gukdelines for the Protection of Aguatic Life.

Lead |5 usually found In UFDan runof, and I areas WEre mining acours. The lead quigsine for the Projection of Aquatc Lis
I5 0.001-0.007 mgL. The guidsine value |5 MRpresented by 3 ranNge DECIUSE lead |5 dependant on the presence of OMer water
gualty parametess such a8 hardness {he concantration of CaC03), and needs to be adusted fr S48 Specfic conditions. Ackl ming
grainage Aiso produces lead, and It can be transporied atmospherically. There are locallzed areas In the provinge Miat

do exceed the mone consanvative 0.001 mgL guideline.
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Figure 171.29 Lithium Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Lithinm Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A contour map dispiays reglons, each of which represents 3 constant valug for 3 parfcular parameter. These regions are
anprodmations based on JVErage recorted Valles at VWOMA Stes for 3l dats collect=d between 1965-2000. THE contour regions
WerE astimaied using 3 geostatistical approach Enown a5 Inverse Distance Waight [IDW), wih 3 power of 5. The maps will be
updated for every five YEars of new water qually data collected. Values are compared against the Canadlan Counl of Ministers
af the Ervironment Water Qually Gukdelings for the Protection of Aguatic Life.

JLithium In water c3n be 3 result of natural weamering, but s prmary sources Include manufacturing of glass, ceramics, and
Jubricants. There ks no Iithium guideline for the Frotéction of Aquatic Life.
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Figure 171.30 Manganese Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

MAManganese Contours Based on Canada-Newfoundland
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A conbour map dspiays reglons, each of which represents a corstant value for a paricuiar parameter. These regions are
anproxdmations based on average racorded values at WOMA shes for 3l data colected between 1985-2000. The contour reglons
were estimated using a geosialistical approach known as Inverse Distance Welght {I0W), with a power of 5. The maps will be

for every five YEars of new water qualily &xa callected. Valuss are compared against the Canadlan Coundl of Ministers
of the Enironment Water Qualty Guidelines for the Protection of Aguatic Life.

anganese levels tand 1o be higher In urban setings due to runalt. It 15 also 3 by-product of mining actvitles, fossl fuel comibuston
Indusirtal acivities. Theough e appllcation of manganese pesticides, manganese will enter sails and ¢an eventualy reach
‘water through runoff. There s no manganese guldeline for the Protection of Agqualic Lifs.
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Figure 171.31 Mercury Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Mercury Contours Based on Canada-Newfoundland
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A conbour map dsplays reglans, 2ach of which represents 3 corstant value for 3 paricular parameter. These regions ane
apprmadimations based on average recordied values at WOMMA, stes for all data coliecied bebween 1965-2000. The conbour reglons
were estiman=d using a geostatistical approach known 35 Inverse Distanca Waaight (IDW), with a power of 5. The maps wil be
updated for every five years of new water qualily data collected. Walues ane compared against the Canadlan Coundl of Minksters
of the Emvironment Water Quality Guldelines for the Protection of Aguatic Life.

ercury levals In the provinee are prmarily 3 result of natal geniogical Inuences. The Mmercury guideling for the Pratecton
Anuatic Life Is 0.00002E mgl. Exceadances detechad In the prowince ane due to Natursly exsting condions. in addition,
£ I2vels found at the WOAMA sites are well balow the level considerad Rammbul i hman haath.

=]~ m:mmn ml o I *I Ervironment  Emvironnament
WP ‘Water Rasourcss Management Canada Canada




Figure 171.32 Molybdenum Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Molvbdenum Contours Based on Canada-Newfoundland
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A conbour map displays reglons, each of which represents a constant value for a paricular parameter. These regions are
Jpproaimations Dased on average racortied values at WQMA sitas Tor all data collecied between 1385-2000. The conbour reglons
were astimanzd using a geostatistical approach known 35 Inverse Distanca Walght (IDW), with 3 power of 5. The maps wil be
upiated for every five years of new water quallly data collected. Values are compared against the Canadlan Sound| of Ministers
af the Ervironment Water Qualty Guldelines for the Protection of Aquatic Life.

[Moiybaenum levels tand to b2 higher i urban seftings, and i is als0 3 known by-peoduct of and urarium mining, and the
buriing of fossll fusls. It ks k5o found In fertiizess, which are oft=n found In uban and agricutural runodt, The molybdenum
lguidedine for the Probection of Aquatic Life Is 0072 mgiL. Levals I the provings are under ks quidaing value,
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Figure 171.33 Nickel Contours Based on Canada-Newfoundland Water Quality Monitoring
Agreement Data

Nickel Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour man displays reglons, each of which represents a constant value for 3 partcular parameter. These regions ans
Jpproximations Dased on average recorded values al WOMA sites Tor al data coliecisd between 1385-2000. The conbour reglons

Were estimanad using 3 geosiatistical approach ENown 35 Inverse Distanse Wakght (IDW), wih 3 power of 5. The maps will be
uptiated for every five years of new water quality data colected. Values are compared agalnst tha Canadlan Councl of Ministers
o the Emvironment Water Quality Guldelines for the Protection of Aguatic Lite.

Micke! |evels In the province are primarty a result of geology, but It is also 3 known emission from thermal generation plants.

The burning of fossl fusl can elevabs IEvels of nickal, 35 can metal smelting. In addition, A0andonad VeNIgas Near waksmodias can
afMact nickel levess. The nickel gukleling for the Pratection of Aguaic Life 15 0.025-0.125 mgiL. The guidaing valug Is

rapraseniad 35 @ range because nickel s dependent on he presence of oimer water quality paramedsrs such a5 Nardness

[ conceniration of CaC03), and needs to be adjusted for SHE spackic condtions. Levels In the province are well beiow he
consenvatve guideine value of 0.025 mglL.
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Figure 171.34 Selenium Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Selenium Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A contour map dispiays reglons, each of which represents 3 constant valug for 3 parfcular parameter. These regions ans
anpimations based on Jverags racorded valles at VWOMA stes for 3l data colieciad between 1365-2000. The contour reglons
WerE estimaiad using a geostatistical approach ENown a5 Inverse Distance Waight [IDW), wih 3 power of 5. The maps will be
updated for every five YEars of new water qualky data colected. Values are compared against the Canadlan Councll of Ministers
af the Ervircnment Water Qually Gukdelings for the Protection of Aguatic Life.

Liow Ievels of selenium can end up In sols or waber through weathering of rocks.  Salenium can also sefiie In soil and waier
fram the air after baing released by coal and ol combustion. Agrcuftural acivity can Increase the salenium comant in surface
waler, and levels are also Infuencad by urbanization. The selenium guideline for the Profecton of Aquatic Lie Is 0.001 mg'L.
Lewsats In the province are below Tiks guidsine.
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Figure 171.35 Strontium Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Strontium Contours Based on Canada-Newfoundland
Water Quality Monitoring Agcreement Data
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A contour map displays reglans, 2ach of which represents 3 corstant value for 3 paricular paramater. These regions ans
apprmaimations based on average recortied values at WQkA sites for all data coliecied between 1965-2000. The conbour reglons
were astimanzd using a geostatistical approach known 35 Inverse Distanca Walght (IDW), with @ power of 5. The maps wil be
updated for eveny five years of new water qualily data collected. Walues are compared against the Canadlan Coundl of Ministers
of the Emvironment Water Cualty Gukdelines for the Protection of Aguatic Life.

[SaroTtium concentrations in alr are Increased by coal and ol combustion. Dust particies that contaln stromtium will eventually

to surface waner, 50lks or plant surfaces.  Strorfum can end up In wader through the weathering of bath soll and rocks. Only
&mall part af me strortumm In water comes from amospheric depostion. An Increase in sfrontium concentrations In water £an
be causad by the dumplng of coal ash, Incinerator ash, and Industral wastes direcly In the waler. There ks no sirontium
Iquidedine for the Proteciion of Aqualic Life.
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Figure 171.36 Vanadium Contours Based on Canada-Newfoundland Water Quality
Monitoring Agreement Data

Vanadium Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour map dispiays reglons, @ach of which represents 3 constant valuge for 3 paricular parameter. These regions ans
anprodmations based on AVErage racorded valLes at VWOMA Sites Tor all data coliected Detween 1965-2000. The conbour regions
were estimatad using 3 geosiatistical approach ENown 35 Inverse Distanse YWalght (IDW), wih 3 power of 5. The maps will be
uptiated for every five years of new water quality data colected. Values are compared agalnst the Ganadlan Counc of Ministers
o the Emvironment Water Quality Guidelines for the Protection of Aguatic Life.

Wanadium |5 found In landfl leachate, a5 well 35 In emisslons from hernal generation plants, and £nd to be Increased In areas
around them.  There Is no vanadium guideline for the Protection of Agqualic: Life.
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Figure 171.37 Zinc Contours Based on Canada-Newfoundland Water Quality Monitoring
Agreement Data

Zinc Contours Based on Canada-Newfoundland
Water Quality Monitoring Agreement Data
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A conbour map displays reglons, 2ach of which represents 3 corstant value for 3 paricular parameter. These regions ane
apprmadmiations based on average recordied valees at WQMA stes for all data coliecied between 1965-2000. The conbour reglons

were astimaiad using 3 geostatistical approach Enown a5 Inverse Distanca Waight [IDW), wih 3 power of 5. The maps will be
updated for every five YEars of new water qually data collected. Values are compared against the Canadlan Councl of Ministers
of the Ervircnment Water Qually Sukdelines for the Protection of Aguatic Life.

Zinc can be narmally emied during natural weathanng [geciogy), and wood buming. [ 1s also @ product of Industrial wasiewater.
Uvban areas tend to have Higher levels of Zine. The zine quidsine for the Protection of Aquatc Lie |5 0.03 mg/L Lavels In the
provinge are under this guideline with the exception of the area sumoundng the Exploks River.
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