
Alberta Geological Survey
https://ags.aer.ca
Published 2023
ISBN 978-1-4601-5372-7

TOTAL DISSOLVED SOLIDS
PASKAPOO HSU

A

B

B'

C'

A'

C

112°W

114°W

114°W

116°W

116°W

118°W

118°W

54°N
54°N

52°N
52°N

Projection: 10 Degree Transverse Mercator
 Datum: North American Datum, 1983

Hydrogeology by: J. Klassen and T.G. Lemay

Distribution of Total Dissolved Solids in the 
Paskapoo Hydrostratigraphic Unit

Scale 1:1 250 000

Map 640

20 0 20 4010
miles

Figure 3. Depth to (from ground surface) and vertical thickness of the
Paskapoo HSU.

Figure 5. Hydraulic head map for the Paskapoo HSU (Klassen and Singh,
2023).

Figure 1. Regional lithostratigraphy and hydrostratigraphy (based on Alberta Geological Survey, 2019). Solid teal lines
highlight the Paskapoo Formation. Dashed white lines depict the Paskapoo HSU within the regional hydrostratigraphy.
Strata above the Paskapoo Formation and below the Lea Park Formation are not shown.

This map provides an update to previous assessments by the Alberta Geological Survey of the geology and
hydrogeology of the Paskapoo Formation (Bachu and Michael, 2002; Lemay, 2003; Lemay and Konhauser, 2006; Parks
and Andriashek, 2009; Barker et al., 2011, 2013; Huff et al., 2012; Lyster and Andriashek, 2012). The map depicts the
concentration of total dissolved solids (TDS) in groundwater in the shallow portion of the Paskapoo hydrostratigraphic
unit (HSU). The horizontal and vertical extent of the unit was adopted from the Geological Framework of Alberta,
version 3 (Alberta Geological Survey, 2021). The relationship of the Paskapoo HSU with units above and below as well
as its geometry can be seen in Figures 1 and 2.
Methodology
The TDS distribution map is a result of an empirical Bayesian kriging technique using publicly available data from 8 247
water chemistry analyses from water wells. The Paskapoo HSU has a vertical thickness of up to 1000 m in the western
part of its extent, and its top locally reaches a maximum depth of 99 m (Figure 3). The average well depth for data used
in mapping the TDS distribution in the Paskapoo HSU is 68 m, with a minimum and maximum well depth of 4 m and
400 m, respectively. Measured TDS values range from 16 mg/L to 9 683 mg/L. Outliers were identified and removed
using a cross-validation statistical approach.
The final gridded map was clipped based on the spatial distribution of representative data. Residual values are plotted
at each location (only greater than 1.5 and less than -1.5 standard deviations shown) to indicate where underprediction
or overprediction occurs compared to the calculated TDS values (Figure 4). An additional formation-scale
hydrogeological map displaying hydraulic head for the Paskapoo HSU is presented in Figure 5.

Figure 2. Schematic cross-sections identifying the geometry and variable thickness of the Paskapoo HSU (not to scale).
Paleogene and Cretaceous strata have not been subdivided at the scale of these cross-sections. Strata below the Lea
Park Formation are not shown.

40 0 40 8020
kilometres

59
00

00
0m

.N
58

00
00

0m
.N

56
00

00
0m

.N
57

00
00

0m
.N

60
00

00
0m

.N
61

00
00

0m
.N

5900000m.N
5800000m.N

5600000m.N
5700000m.N

6000000m.N
6100000m.N

600000m.E500000m.E400000m.E300000m.E

Ath ab asca River

Red Deer R iver

Bo w River

Tp 65

Tp 70

Tp 60

Tp 55

Tp 50

Tp 45

Tp 40

Tp 35

Tp 30

Tp 25

Tp 20

Tp 15

Rg 20Rg 25Rg 5 W5

Tp 20

Tp 25

Tp 30

Tp 35

Tp 40

Tp 45

Tp 50

Tp 55

Tp 60

Tp 65

Rg 15 W4Rg 20Rg 25Rg 5 W5Rg 10Rg 15Rg 20Rg 25Rg 5Rg 10 W6

600000m.E500000m.E400000m.E300000m.E

!

!!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!
!

!

! !

!
!

!

!

!

!
!

!

!

!

!

!

!

!!!!
!

!
!

!
!!

!

!
!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!
!!

!
!!
!

!

!

!
!

!
!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!
!

!

!!!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!!

!!

!

!

!!

!

!

!

!

!

!

!

!

!

!!!
!

!

!

!

!

!

!

!!!!

!!!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!
!!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!

!

!
!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
! !

!

!

!

!

!

!!

!

!!

!

!
!

!

!

!!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

! !

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!
!

!

!
!

!

!

!

!

!!
!!
!

!!

!
!

!
!
!

!!

!

!

!

!!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!
!
!

!

!

!

!

!

!

!
!

!

!

!

!!

!

!

!

!!

! !

!

!

!
!

!

!

!! !

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!!
!!

!

!

!

!

!

!
!

!

!

!

!

!

!
!

!
!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

! !

!

!

!!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

No rth
Saskat c h ew

an

Ri ver

Figure 4. Calculated residuals between the modelled distribution of TDS
and calculated values. Symbol classes are based on the standard deviation
of the calculated residuals. Due to the large dataset, only residuals >1.5
(red) and <-1.5 (blue) from the standard deviation are shown.
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