
Surface Water Quality
PRRD

Water type



Piper plot - watershed



Piper plot – flow condition



Sampling Year

Ca-HCO3

Water type

No of Samples

1972 42

1973 35

1974 14

1976 17

1977 1

1980 1

1984 4

1985 12

1986 27

1987 20

1988 16

1989 7

1990 1

1991 5

1992 1

1994 1

1996 1

1997 10

1998 1

1999 6

2000 2

2001 8

2002 7

2003 33

2004 34

2005 4

2007 48

2008 66

2009 1

2010 2

2011 14

2012 11

2013 3

2014 5

Total 460

Water type



PRRD water type
(Ca-HCO3 is not 
shown)



1972-1980 1981-1990 1991-2000 2001-2005 2006-2010 2011-2014

110 87 29 112 134 41

Sampling year

No of Samples

PRRD Marimekko chart



by watershed
PRRD

Water type



1.- Lower Peace River watershed (215 samples)



1.- Lower Peace River watershed
• Time analysis. Stations E206585 and Peace-05 (at the mouth of PR)

1970-1980 (78 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

E206585
TDS = 150. mg/l

CATIONS
Ca = 28. mg/l
Mg = 5.4 mg/l

Na = 3.1 mg/l
K = 1.5 mg/l

ANIONS
HCO3 = 93. mg/l
CO3 = 0.1 mg/l

Cl = 1.3 mg/l
SO4 = 18. mg/l

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

E206585
TDS = 2.8 mg/l

CATIONS
Ca = 0.1 mg/l
Mg = 0.1 mg/l

Na = 0.1 mg/l
K = 0.1 mg/l

ANIONS
HCO3 = 0.6 mg/l
CO3 = 0. mg/l

Cl = 0.5 mg/l
SO4 = 1.5 mg/l2007-2013 (43 samples)

2007 (5 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

Peace-05-1
TDS = 200. mg/l

CATIONS
Ca = 43. mg/l
Mg = 16. mg/l

Na = 6.4 mg/l
K = 6.1 mg/l

ANIONS
HCO3 = 88. mg/l
CO3 = 0.1 mg/l

Cl = 1.8 mg/l
SO4 = 35. mg/l 2008 (7 samples) 2011 (16 samples) 2012 (11 samples)

2013 (4 samples)



1972-1974 1984-1989 1997-2004 2007-2013 

1.- Lower Peace River watershed (215 samples)

Sam
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1972-1989 1997-2004 2007-2008 2011-2013 

Spatial 
distribution 
of water type



2011

2012

2013

2007-2013 (43 samples)

1.- Lower Peace River watershed



Water samples taken along Peace River (94 samples)

1.- Lower Peace River watershed



178 Km upstream-Williston Reservoir (3 samples) 146 Km upstream-Hudson’s Hope (14 samples) 107 Km upstream-Attachie (12 samples)

67 Km upstream-Gran Haven (11 samples) 50 Km upstream-Taylor (11 samples) 4.5 Km upstream-at the mouth (43 samples)



178 Km 146 Km 107 Km 67 Km 50 Km 4.5 km upstream

Water type evolution along the Peace River



Sampling 
year

Sample ID

178 Km 
upstream 
(Williston 
Reservoir)

Samples 2001-
2011

146 Km 
upstream 
(Hudson's 

Hope)
Samples 2007-

2008

107 Km 
upstream 
(Attachie)
Samples 

2007-2008

67 Km 
upstream 

(Grand Haven)
Samples 

2007-2008

50 Km 
upstream 
(Taylor)
Samples 

2007-2008

4.5 km upstream (at the mouth)
Samples 2007-2013



2.- Upper Peace River watershed (132 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

Cache-12
TDS = 1,100. mg/l

CATIONS
Ca = 150. mg/l
Mg = 52. mg/l

Na = 88. mg/l
K = 7.1 mg/l

ANIONS
HCO3 = 340. mg/l
CO3 = 4.2 mg/l

Cl = 12. mg/l
SO4 = 470. mg/l

Piper plot



2.- Upper Peace River watershed (132 samples)

1972-1989 2002-2005 2007-2014 

Sampling 
year

Sample ID

Marimekko chart



1972-2005 2007-2014 

Spatial 
distribution 
of water type



3.- Lower Beatton River watershed (47 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

E249803
TDS = 1.8 mg/l

CATIONS
Ca = 0.1 mg/l
Mg = 0.1 mg/l

Na = 0.1 mg/l
K = 0. mg/l

ANIONS
HCO3 = 0.6 mg/l
CO3 = 0. mg/l

Cl = 0.5 mg/l
SO4 = 0.5 mg/l

Piper plot



3.- Lower Beatton River watershed (47 samples)

1972-1997 2001-2004 2005-2012

Sampling 
year

Sample ID

Marimekko chart



1972-2001 2002-2012 

Spatial 
distribution 
of water type



4.- Kiskatinaw watershed (36 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

E249799
TDS = 530. mg/l

CATIONS
Ca = 91. mg/l
Mg = 25. mg/l

Na = 15. mg/l
K = 0. mg/l

ANIONS
HCO3 = 320. mg/l
CO3 = 2.2 mg/l

Cl = 3. mg/l
SO4 = 68. mg/l

Piper plot



1976-1999 2000-2004

4.- Kiskatinaw watershed (36 samples)

Sampling 
year

Sample ID

Marimekko chart



1976-2004 
Spatial 
distribution 
of water type



5.- Pine River (27 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

400561
TDS = 330. mg/l

CATIONS
Ca = 58. mg/l
Mg = 13. mg/l

Na = 5.2 mg/l
K = 1. mg/l

ANIONS
HCO3 = 210. mg/l
CO3 = 0. mg/l

Cl = 4.1 mg/l
SO4 = 39. mg/lPiper plot



5.- Pine River (27 samples)

Sampling 
year

Sample ID

1972-1988 2000-2008

Marimekko chart



1972-1988 2000-2008 

Spatial 
distribution 
of water type



6.- Milligan Creek (17 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

E250092
TDS = 73. mg/l

CATIONS
Ca = 11. mg/l
Mg = 2.9 mg/l

Na = 7.6 mg/l
K = 0. mg/l

ANIONS
HCO3 = 13. mg/l
CO3 = 0. mg/l

Cl = 0.7 mg/l
SO4 = 37. mg/l

Piper plot



2002 2003 2004

Sampling 
year

Sample ID

Flow period

6.- Milligan Creek (17 samples)
Marimekko chart



2000-2008 
Spatial 
distribution 
of water type



7.- Murray River (12 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

E289553
TDS = 170. mg/l

CATIONS
Ca = 31. mg/l
Mg = 8.4 mg/l

Na = 1.8 mg/l
K = 0.4 mg/l

ANIONS
HCO3 = 110. mg/l
CO3 = 0. mg/l

Cl = 0.8 mg/l
SO4 = 18. mg/l

Piper plot



Sampling 
year

Sample ID

Flow period

1976 1997 2012

7.- Murray River (12 samples)
Marimekko chart



1976-2012 1976 1997-2012

Spatial 
distribution 
of water type



8.- Lower Halfway River (11 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

Halfway-DS
TDS = 180. mg/l

CATIONS
Ca = 38. mg/l
Mg = 10. mg/l

Na = 2.4 mg/l
K = 3.4 mg/l

ANIONS
HCO3 = 100. mg/l
CO3 = 1. mg/l

Cl = 0.7 mg/l
SO4 = 23. mg/lPiper plot



Sampling 
year

Sample ID

Flow period

2001 2008

8.- Lower Halfway River (11 samples)
Marimekko chart



2001-2008 

Spatial 
distribution 
of water type



9.- Smoky River (7 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

E265928
TDS = 710. mg/l

CATIONS
Ca = 140. mg/l
Mg = 33. mg/l

Na = 29. mg/l
K = 7. mg/l

ANIONS
HCO3 = 220. mg/l
CO3 = 0. mg/l

Cl = 24. mg/l
SO4 = 260. mg/lPiper plot



2007 - Low flow

9.- Smoky River (7 samples)

OctoberMarch

Marimekko chart



2007 

Spatial 
distribution 
of water type



10.- Finlay River (4 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

E238762
TDS = 580. mg/l

CATIONS
Ca = 98. mg/l
Mg = 31. mg/l

Na = 1.3 mg/l
K = 0.6 mg/l

ANIONS
HCO3 = 340. mg/l
CO3 = 3.3 mg/l

Cl = 0.1 mg/l
SO4 = 110. mg/lPiper plot



1999 - Low flow

10.- Finlay River (4 samples)
Marimekko chart



1999 

Spatial 
distribution 
of water type



11.- Peace Arm (3 samples)

(Mg)

(Ca)

(SO4)

(Cl)
(Na) + (K) (HCO3) + (CO3)

100 80 60 40 20 0 0 20 40 60 80 100

NHA-130
TDS = 340. mg/l

CATIONS
Ca = 52. mg/l
Mg = 16. mg/l

Na = 13. mg/l
K = 0.5 mg/l

ANIONS
HCO3 = 220. mg/l
CO3 = 0.6 mg/l

Cl = 15. mg/l
SO4 = 25. mg/lPiper plot



11.- Peace Arm (3 samples)

2001 - High flow 2011 - Low flow

Marimekko chart



2001-2011 

Spatial 
distribution 
of water type



12.- Upper Beatton River (1 samples)
Piper plot



2001 

Spatial 
distribution 
of water type



13.- Finlay Arm (1 samples)
Piper plot



1997 
Spatial 
distribution 
of water type


