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Regional setting



Pipestone lease



Geology & hydrogeology 

of the area
Base of GW protection 

(approx. 350 m)

Sandstone sequences 

(with shale layers)

Sandstone 

sequences

Sandstone 

sequences

Sandstone 

sequences

Thick shale 

sequence 

(caprock)

Thick shale 

sequence 

(caprock)

Shale

Shale

Most water 

wells

Zone of 

interest



Documented water wells

0 10 20 30 40 50 60

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

Frequency of AWWID water wells
(within 10 km search radius of Pipestone lease area)

D
e
p

th
 (

m
)

No. of wells = 410

Located more than 20km away 

from Pipestone lease 



Typical Montney development 

pad

Less than 

150 m

Approx. 

2600 m

2.5 km

(e.g. fresh water)
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Comparison of water qualities

Parameter Local water wells Montney Fm. CDWQG (2017)

Hydrochemical type Na-HCO3 Na-Cl --

pH 7.8 to 8.6 S.U.
(median = 8.2)

6.8 to 7.0
(median = 6.9)

--

Hardness 5 to 89 mg/L
(median = 21)

1,933 to 16,625 mg/L
(median = 9,280)

--

TDS 941 to 1,851 mg/L
(median = 1,285)

67,000 to 97,000 mg/L
(saline; seawater = 30,000)

500 mg/L (AO)

Sodium 393 to 720 mg/L
(median = 532)

18,900 to 29,000 mg/L
(median = 23,950)

200 mg/L (AO)

Sulphate 1 to 500 mg/L
(median = 47)

73 to 1320 mg/L
(median = 697)

500 mg/L (AO)

Iron 0.3 to 1.7 mg/L
(median = 0.73)

-- 0.3 mg/L (AO)

Manganese 0.004 to 0.56 mg/L
(median = 0.015)

-- 0.05 mg/L (AO)

Fluoride 0.1 to 3.1 mg/L
(median = 1.2)

-- 1.5 mg/L (MAC)

Note:  AO = aesthetic objective; MAC = maximum acceptable concentration for drinking water



Characteristics fingerprints
(examples)
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A renewable resource

2 weeks to 

1 year

4,000 years

Months to 1,000s of 

years

2 weeks

1 to 10 years

10 days

2 weeks to 

millions of years



Wapiti River watershed

1,499 km2

Watershed size:

14,808 km2

2830 masl

609 masl

Average annual 

precipitation = 450 mm

Average water received 

= 6.67 km3 (billion m3)

Estimated recharge      

= 67 million m3

Evaporation: 50%

Runoff:  49%

Recharge =  1%



Current allocations

Surface water (m3/yr) Groundwater (m3/yr)Sector

74.455,071 (94.5%) 4,313,295 (5.5%)Total = 

30-50% of 

allocations 

typically 

used

Licence Purpose Licence No. Quantity (m3/yr)



0

100

200

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

A
n

n
u

a
l 
s
tr

e
a

m
fl
o

w
 (

m
3
/s

)

Flow vs. allocated and sustainable

3,241,691,345 m3/year 

Current allocations = 2.4%

NuVista requirements: 

0.1% of sustainable

300





Management processes
Storage:

▪ Reduce trucking and related pressures/risks to the surrounding area

▪ Reduce stress on Wapiti River (eliminates needs during lower flow periods)

Cardium Fm. groundwater offset:

▪ Situated well below base of groundwater protection

▪ Reduce need for fresh water from Wapiti River and other sources

Assessing water recycling:

▪ Reduce need for fresh make-up water

▪ Reduce sourcing and disposal costs

Baseline testing

▪ Assess groundwater quality in vicinity 

of operating assets



Regulatory requirements

Submission of application

Review (& revisions, if necessary)

Approval granted (with conditions)

Monitoring and reporting

Incident response



Discussion


