WorleyParsons E | EcoNomics

i
)
resources & energy WCS

WATER MOVEMENT IN FREEZING PEAT:
LABORATORY INVESTIGATIONS

Ranjeet M. Nagare, Ph.D




WorleyParsons BACKGROUND

resources & energy

%
'HI. — (" >
5 { :',j
= \ 4
h_/\ :
J 23 ) \
J N =
s A O oy
"y X o
! \\:‘; > \\‘J 3
} ]
N { Discontinuous/sporadic
; 1 N 7550% ooverage;)
S ",:/ /- A Isolated patches

17-Apr-12

EcoNomics



WorleyParsons FIELD STUDY SITE

resources & energy

17-Apr-12 EcoNomics



WorleyParsons THE PROBLEM?

resources & energy

10 X A

/ total

20 X AN

\ porosity
‘ d

30 onset of winter — X & 7

-
-
-
-
-~
-
-~
e
-
-
-
-
-
-
-
-
-
-
-

40 | X A/
50 b l -

60 -

Depth (cm)

70 -

80 ) ] 2 | 2 ] ) ] )
0.0 0.2 0.4 0.6 0.8 1.0

Water Content (m3m'3)

17-Apr-12 EcoNomics



WorleyParsons THE PROBLEM

resources & energy

| O
10 — X-.... \
~~~~~~~~ / / total

20 ‘X AN
\ porosity

- 30 - onset of wmter/' X A/
E | D/
2 40 X \ A -
= ! l _
(P
O 50 F |
Q i -

60 |- end of Wlnter/ _

70 | |:| _

80 1 ! 1 ] 1 ] . I ,

0.0 0.2 04 0.6 0.8 1.0

Water Content (m3m'3)

17-Apr-12 EcoNomics



WorleyParsons TYPICAL WETLAND COMPONENTS

resources & energy

& .-F"“_ S

--'-

Peat Plateaus

Flat Bogs (connected) §
Channel Fens

[ ] Flat Bogs (isolated) \\\\\

17-Apr-12 EcoNomics




WorleyParsons ROLE OF PEATLANDS

resources & energy

Channel Fen Permafrost Plateau

Flat Bog

unsaturated zone active layer

; T Sl b ground surface
water table PN - I : /

water table }

2 :
* organic (saturated)

permafrost

open water

mineral

17-Apr-12 EcoNomics



WorleyParsons HYDROLOGICAL MODELS

resources & energy

25 ] r" == U

20 - 3 g
-~ i WEB-DHM without frozen scheme L EE
E15 - z
U.]' . . . . _ o
:‘i_.:“ ] M Precipitation - 15 E
E 10 i ® QDbS . %
A E — Qsum - E

3 7 L‘r ~

0 - .

2008.1.17 2008.3.17 2008.5.16 2008.7.15 2008.9.13

Wang et al. (2011)

17-Apr-12 EcoNomics



17-Apr-12

WorleyParsons

resources & energy

25 7 I _
20 - I
S WEB-DHM with frozen scheme i
815 -
S 7 i
3 i M Precipitation
2107 * Qobs
A ] Q : :
i — Qsim .
5 ] ] |
] Tq P% #
s LY e e

2008.1.17 2008.3.17 2008.5.16 2008.7.15 2008.9.13

Wang et al. (2011)

HYDROLOGICAL MODELS

Precipitation (mm/hour)

EcoNomics



WorleyParsons NORTHERN INFRASTRUCTURE

resources & energy

Source: www.wikipedia.com

17-Apr-12 EcoNomics



WorleyParsons NORTHERN INFRASTRUCTURE

resources & energy

*\'3. Prudhoe Bay
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Source: www.arcticgaspipeline.com
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"HOW ON EARTH DO WE TURN IT OFF 7"

13 17-Apr-12 EcoNomics



WorleyParsons BACKGROUND

resources & energy

Close coupling of heat and water movement in
soils

Critical to link field studies with laboratory
studies (Scotty Creek - 12 years of data)

Complexities of field conditions limit
understanding of impact of individual parameters

Fundamental work in controlled laboratory
settings
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Establishing 1D profiles is challenging

Freezing-thaw studies add more complexities

Radial temperature distribution is not desirable
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FIELD SAMPLING
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29 TDR probes for soil moisture measurements,
equal number of temperature probes and
sampling ports and 2 heat flux plates
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Water Balance Studies

Frost Table Topography

Northern Infrastructure

Climate Change
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Contact:
Ranjeet Nagare, Ph.D

WorleyParsons Canada Services Ltd.
Water Business Unit

Edmonton, AB.

Phone: +1 780 496 9055

Email: ranjeet.nagare@worleyparsons.com
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