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Pre-combustion process:
1. Trace elements in coal 

seams
2. Geochemical study of 

feed coal

Atmospheric Flux of Hg

Lake sediments
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Environmental impact:
1. Aerial deposition of particles 

(moss-monitoring )
2. Mercury Wet deposition
3. Soil study
4. Lake sediments

Stack emission

In-process studies:
1. Geochemical study 

of fly ash
2. Geochemical study 

of bottom ash
3. Stack emission study 

(gaseous, particles)
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“Lake sediments are 
like a tape recorder 
of historical air 
pollutant”

-Portela, et al., 
(Idaho, U.S.)

Background 
level 

Anthropogenic 
level 

210Pb Date:
1945

Problems:
1. Majority of these lake 

sediment studies use simplistic 
liminological approach.

2. Often geochemistry of the 
porewater is ignored.

3. The mobility of the chemicals 
are often not taken into 
account. 

4. The natural condition of the 
sediments are usually not 
preserved.

5. Inadequate sample quantity.

Sediment Studies in the Wabamun Region:
• Alberta Environment
• Various Environmental Consultants (e.g., Goldar Associates)
• University of Alberta



Donahue et al., (2006) Journal of 
Paleolimnology 35:111 –128
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Objectives: 

Wabamun 
station
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station

Spatial distribution of 
trace elements & most 
importantly Hg

WAB2
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ISLECHIP
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Regional impact by 
power plants

Determining the age of 
sediments as related to 
the onset of power plants 
activity

Detailed geochemistry 
of the recent sediments

Geochemical affinity of 
trace elements & various 
organic/inorganic 
compounds

Temporal variation of  
elements & organic 
matter

Characterization of 
minerals & organic 
matter in the sediments

Study the mobility of 
elements in sediment 
profile

Geochemical 
interactions between 
sediment & porewater 
during early-diageneses



Methodology

Phase I
Spatial distribution

Winter (frozen water)

Phase II
Temporal distribution

Fall (open water)

Organic Geochemistry
Rock-Eval Analyses

Multi-Elemental analyses
- ICP-MS & INAA (Elements)
- CVAA (for Hg)
- LECO (Total C & S)

Isotope Dating
- Pb-210 dating
- Cs-137 dating

Sediments Porewater
% Water content

Organic Petrology
- Reflected-light microscopy
- Fluorescence Spectrometry

Mineralogy & Morphology
- SEM/EDX

Organic Geochemistry
- Rock-Eval Analyses

- Online pyrolysis GC

Multi-Elemental analyses
- ICP-MS & INAA (Elements)
- CVAA (for Hg)
- LECO (Total C & S)

Multi-Elemental analyses
ICP-MS (Elements)
AF (for Hg)

Sediments Porewater

Fieldwork
- Coring (60-90 cm long core)
- Sub-sampling (1-cm interval)

N
2

C
ha

m
be

rFieldwork
-Coring (60-90 cm long core)
-Sub-sampling (1cm interval)

High-Res. Seismic
Lake basin
Sediment volume
Elements mass balance



3. Dilution
Fly ash (2.2 m)
(CaKMgFeS) Al Si O

µ
1.9 mµ

2.1  mµ

10 mµ Temporal Distribution of Elements in a 
Sediment Profile from the Wabamun Lake

1956
1970

7.5 mµ
1.6 mµ

8.3 mµ

Fly ash
(CaKFe) AlSiO

10 mµ

1. Source
- Possible Anthropogenic Input

2. Mobility
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Temporal Distribution of Elements in a 
Sediment Profile from the Wabamun Lake

2. Mobility and Early diageneses

While fly ash remain in the 
sediments, more soluble 
elements show mobility within 
the porewater column due to 
the post-depositional diagenesis



Temporal Distribution of Elements in a 
Sediment Profile from the Wabamun Lake
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Spatial Distributions of Elements 
in

post-industrial sediments

Lead (Pb)

100 km



Geochemical affinity
of trace elements
in Wabamun Lake

Calcium
deposits

10 mµ

porewater
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Organic matter in sediments
(Rock-Eval pyrolysis & Organic Petrology)

- S1: Very Labile, free 
hydrocarbon; Pyrolysis up to 
300oC

- S2: Higher molecular, long 
chain hydrocarbon; Pyrolysis 
up to 650oC

- TOC: Sum of pyrolysable 
OM and residual carbon

Temperature Co

S1 S2

Before pyrolysis

After Release of S1

After Release of S2



Relationship between Hg and OM Type

a. Hg vs. S1

R2 = 0.6166
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Sheet1

						CVAA

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-Wab1-1		1				21.531				76.99		0.09		0.31		32.98		316		356		7.33		9.59		18.19		8.60

		N2-Wab1-2		2		0.10		21.384		34.66		76.65		0.10		0.31		29.48		319		359		7.79		9.58		18.06		8.48

		N2-Wab1-3		3		0.08		20.995		31.74		76.97		0.11		0.29		28.50		322		362		7.09		9.34		17.38		8.04

		N2-Wab1-4		4		0.06		21.016		34.08		75.69		0.11		0.31		30.17		316		356		6.50		9.40		17.93		8.53

		N2-Wab1-5		5		0.06		20.496		29.40		75.87		0.12		0.28		28.44		421		461		7.43		9.07		16.87		7.80

		N2-Wab1-6		6		0.08		19.837		26.07		74.72		0.12		0.26		27.12		424		464		6.59		8.66		16.18		7.52

		N2-Wab1-7		7		0.06		19.544		29.73		72.09		0.11		0.29		19.67		422		462		3.33		8.60		16.60		8.00

		N2-Wab1-8		8		0.06		19.107		27.68		71.34		0.10		0.28		27.90		422		462		7.27		8.54		16.36		7.82

		N2-Wab1-9		9		0.06		19.192		24.71		71.62		0.12		0.26		24.83		422		462		6.93		8.30		15.64		7.34

		N2-Wab1-10		10		0.08		19.468		28.19		76.82		0.12		0.27		27.10		422		462		7.63		9.05		17.20		8.15

		N2-Wab1-12		12		0.06		20.489		28.79		82.95		0.12		0.26		27.61		420		460		8.91		9.67		17.42		7.75

		N2-Wab1-14		14		0.05		21.58		27.73		87.30		0.12		0.24		30.05		421		461		9.07		9.95		18.25		8.30

		N2-Wab1-16		16		0.05		22.072		27.68		90.76		0.11		0.23		28.96		418		458		7.72		10.17		18.76		8.59

		N2-Wab1-18		18		0.05		21.894		27.20		91.17		0.11		0.23		28.76		419		459		7.76		10.17		18.74		8.57

		N2-Wab1-20		20		0.05		21.431		26.29		90.81		0.11		0.22		27.53		422		462		6.96		10.03		18.68		8.65

		N2-Wab1-23		23				20.823				89.80		0.10		0.21		25.90		425		465		6.94		9.75		17.59		7.84

		N2-Wab1-26		26		0.03		19.615		22.24		85.55		0.10		0.21		24.84		424		464		6.36		9.23		16.81		7.58

		N2-Wab1-30		30		0.05		19.261		20.04		82.95		0.10		0.19		23.60		423		463		6.17		8.82		16.19		7.37

		N2-Wab1-34		34		0.04		17.887		18.69		75.43		0.09		0.20		22.60		423		463		6.31		8.09		15.29		7.20

		N2-Wab1-39		39		0.02		17.732		17.36		74.65		0.10		0.19		22.75		423		463		5.93		7.90		15.04		7.14

		N2-Wab1-44		44		0.03		17.672		17.56		76.17		0.10		0.19		22.61		422		462		7.04		8.09		15.31		7.22

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-Wab2-1		1		0.06		17.935		24.17		63.10		0.08		0.28		29.53		416		456		8.52		7.62		14.88		7.26

		N2-Wab2-2		2		0.07		17.184		18.79		60.43		0.07		0.24		26.67		420		460		5.55		6.82		14.73		7.91

		N2-Wab2-3		3		0.06		16.983		20.62		58.59		0.08		0.26		24.14		421		461		6.37		6.85		14.67		7.82

		N2-Wab2-4		4		0.07		16.313		15.75		55.86		0.08		0.22		23.52		424		464		6.94		6.25		13.34		7.09

		N2-Wab2-5		5		0.06		16.724		19.44		58.76		0.08		0.25		22.69		422		462		6.38		6.77		14.38		7.61

		N2-Wab2-6		6		0.07		16.991		23.06		61.55		0.08		0.27		23.05		422		462		6.87		7.32		14.82		7.50

		N2-Wab2-7		7		0.05		16.949		17.63		61.52		0.08		0.22		25.00		420		460		6.77		6.87		13.88		7.01

		N2-Wab2-8		8		0.04		17.39		22.79		64.54		0.08		0.26		23.95		421		461		6.19		7.52		14.89		7.37

		N2-Wab2-9		9		0.02		17.45		22.81		65.58		0.10		0.26		23.75		421		461		6.60		7.63		15.15		7.52

		N2-Wab2-10		10		0.10		17.11		19.50		66.01		0.09		0.23		23.77		420		460		6.20		7.37		14.10		6.73

		N2-Wab2-12		12		0.08		16.777		17.84		63.86		0.09		0.22		22.37		424		464		6.00		7.05		13.51		6.46

		N2-Wab2-14		14		0.09		15.781		13.95		59.20		0.08		0.19		26.26		423		463		6.43		6.35		12.66		6.31

		N2-Wab2-16		16		0.07		15.454		15.56		60.39		0.07		0.20		24.33		421		461		7.06		6.61		13.24		6.63

		N2-Wab2-18		18		0.06		15.461		15.02		57.76		0.06		0.21		21.39		422		462		6.05		6.31		12.38		6.07

		N2-Wab2-20		20		0.07		14.85		14.64		58.90		0.07		0.20		23.15		422		462		7.89		6.45		12.42		5.97

		N2-Wab2-23		23		0.06		14.625		13.39		57.00		0.06		0.19		22.35		422		462		7.31		6.16		12.50		6.34

		N2-Wab2-26		26		0.07		14.062		13.12		58.38		0.07		0.18		23.51		424		464		7.71		6.27		12.36		6.09

		N2-Wab2-30		30		0.06		13.329		10.50		50.80		0.07		0.17		21.17		425		465		8.15		5.44		10.92		5.48

		N2-Wab2-35		35		0.06		13.828		11.65		53.78		0.06		0.18		22.90		424		464		7.53		5.76		11.68		5.92

		N2-Wab2-41		41		0.06		13.876		11.46		56.38		0.06		0.17		17.17		424		464		4.34		5.82		11.51		5.69

		N2-Wab2-47		47		0.05		14.24		11.46		57.17		0.06		0.17		18.12		422		462		5.49		5.94		11.75		5.81

		N2-Wab2-54		54		0.06		13.874		11.74		55.95		0.07		0.17		17.20		424		464		4.50		5.82		11.41		5.59

		Min				0.02		13.329		10.5		50.8		0.06		0.17		17.17		416		456		4.34		5.44		10.92		5.48

		Median				0.06		16.047		15.655		58.83		0.075		0.215		23.33		422		462		6.515		6.53		13.29		6.545

		Max				0.095		17.935		24.17		66.01		0.1		0.28		29.53		425		465		8.52		7.63		15.15		7.91

		Mean				0.0618181818		15.7811818182		16.5859090909		59.3413636364		0.0745454545		0.2154545455		22.9995454545		422		462		6.5840909091		6.5909090909		13.2354545455		6.6445454545

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-ISLE-1		1		0.06		21.916		22.51		85.87		0.07		0.21		36.87		412		452		8.00		9.34		20.77		11.43

		N2-ISLE-2		2		0.07		21.42		23.34		85.25		0.06		0.21		34.26		414		454		7.40		9.34		20.35		11.01

		N2-ISLE-3		3		0.06		22.585		22.50		84.53		0.06		0.21		33.74		410		450		7.51		9.21		19.72		10.51

		N2-ISLE-4		4		0.07		22.942		21.97		84.71		0.07		0.21		34.80		412		452		7.18		9.17		19.96		10.79

		N2-ISLE-5		5		0.07		22.627		23.36		86.45		0.05		0.21		38.48		412		452		8.48		9.48		20.39		10.91

		N2-ISLE-6		6		0.08		21.47		23.03		88.91		0.06		0.21		34.91		409		449		8.12		9.64		20.58		10.94

		N2-ISLE-7		7		0.08		21.861		23.13		82.11		0.06		0.22		37.23		411		451		8.75		9.11		19.32		10.21

		N2-ISLE-8		8		0.07		22.666		20.88		85.84		0.08		0.20		34.56		418		458		6.63		9.15		18.94		9.79

		N2-ISLE-9		9		0.07		21.578		23.38		85.06		0.06		0.22		27.34		411		451		3.40		9.15		19.83		10.68

		N2-ISLE-10		10		0.07		22.516		23.82		84.30		0.06		0.22		37.52		413		453		9.39		9.38		20.10		10.72

		N2-ISLE-12		12		0.06		21.253		24.40		86.67		0.06		0.22		36.48		413		453		10.49		9.67		20.57		10.90

		N2-ISLE-14		14		0.07		20.67		18.96		84.70		0.06		0.18		14.96		413		453		0.31		8.62		19.17		10.55

		N2-ISLE-16		16		0.05		19.827		18.31		81.36		0.06		0.18		29.90		415		455		7.57		8.60		18.81		10.21

		N2-ISLE-18		18		0.06		20.252		18.05		86.75		0.07		0.17		31.72		418		458		8.62		9.07		19.79		10.72

		N2-ISLE-21		21		0.05		20.658		17.60		86.53		0.07		0.17		35.51		415		455		8.86		9.03		19.37		10.34

		N2-ISLE-24		24		0.04		21.536		17.36		93.23		0.07		0.16		32.03		417		457		8.07		9.53		21.15		11.62

		N2-ISLE-27		27		0.04		22.563		18.74		99.63		0.07		0.16		34.47		417		457		8.28		10.19		22.92		12.73

		N2-ISLE-30		30		0.05		22.351		17.88		92.37		0.09		0.16		31.94		416		456		7.64		9.49		21.60		12.11

		N2-ISLE-33		33		0.05		22.197		18.47		96.19		0.09		0.16		33.50		417		457		7.66		9.85		20.58		10.73

		N2-ISLE-36		36		0.05		21.894		16.12		93.69		0.10		0.15		34.08		419		459		9.03		9.51		20.20		10.69

		N2-ISLE-40		40		0.05		22.114		15.87		88.54		0.08		0.15		33.01		418		458		8.02		9.02		19.60		10.58

		N2-ISLE-44		44		0.06		22.618		18.09		98.14		0.08		0.16		35.05		412		452		8.83		10.03		21.47		11.44

		N2-ISLE-48		48		0.05		24.109		17.77		96.17		0.08		0.16		34.18		416		456		9.49		9.87		20.94		11.07

		Min				0.04		19.827		15.87		81.36		0.05		0.15		14.96		409		449		0.31		8.6		18.81		9.79

		Median				0.06		21.916		18.96		86.53		0.07		0.18		34.26		414		454		8.07		9.34		20.2		10.73

		Max				0.075		24.109		24.4		99.63		0.1		0.22		38.48		419		459		10.49		10.19		22.92		12.73

		Mean				0.057173913		21.8966521739		20.2408695652		88.5652173913		0.07		0.1869565217		33.327826087		414.2608695652		454.2608695652		7.7273913043		9.3673913043		20.2665217391		10.8991304348

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-LSA-1		1				-		-		-		-		-		-		-		-		-		-		-		-

		N2-LSA-2		2		0.05		18.402		23.81		64.41		0.06		0.27		28.09		319		359		8.17		7.68		15.52		7.84

		N2-LSA-3		3		0.04		18.078		24.28		64.37		0.06		0.27		27.55		317		357		8.64		7.73		15.41		7.68

		N2-LSA-4		4		0.04		18.241		21.14		61.56		0.06		0.26		31.24		317		357		6.49		7.15		15.32		8.17

		N2-LSA-5		5		0.05		18.715		22.10		63.78		0.08		0.26		29.63		322		362		6.55		7.42		15.45		8.03

		N2-LSA-6		6		0.04		18.596		22.53		64.60		0.07		0.26		33.04		318		358		7.56		7.56		15.63		8.07

		N2-LSA-7		7		0.05		18.627		26.24		71.64		0.08		0.27		31.73		315		355		6.88		8.43		16.59		8.16

		N2-LSA-8		8		0.06		18.251		23.92		67.62		0.08		0.26		28.69		322		362		6.47		7.88		15.46		7.58

		N2-LSA-9		9		0.05		18.631		25.26		70.05		0.07		0.26		28.68		318		358		6.74		8.21		16.33		8.12

		N2-LSA-10		10		0.05		18.468		23.10		67.07		0.07		0.26		27.82		319		359		6.59		7.77		15.52		7.75

		N2-LSA-12		12		0.04		17.178		22.09		65.15		0.07		0.25		30.50		417		457		8.13		7.60		15.17		7.57

		N2-LSA-14		14		0.04		17.435		19.50		64.52		0.07		0.23		19.30		418		458		1.37		7.04		14.70		7.66

		N2-LSA-16		16		0.05		17.13		16.66		62.81		0.08		0.21		28.38		420		460		7.14		6.91		14.00		7.09

		N2-LSA-18		18		0.04		16.162		16.03		62.58		0.08		0.20		13.51		417		457		1.50		6.60		13.46		6.86

		N2-LSA-20		20		0.05		16.148		17.60		64.19		0.07		0.21		28.26		418		458		7.69		7.12		14.55		7.43

		N2-LSA-23		23		0.05		16.58		15.83		61.25		0.07		0.21		23.97		420		460		6.11		6.67		13.70		7.03

		N2-LSA-26		26		0.04		16.229		16.15		57.42		0.06		0.22		28.58		417		457		8.87		6.49		13.36		6.87

		N2-LSA-29		29		0.03		15.576		16.98		62.93		0.06		0.21		10.16		422		462		0.07		6.64		13.59		6.95

		N2-LSA-32		32		0.04		16.77		15.96		63.61		0.06		0.20		24.29		419		459		5.51		6.85		13.32		6.47

		N2-LSA-36		36		0.02		16.311		17.33		65.29		0.05		0.21		23.62		418		458		5.47		7.10		13.56		6.46

		N2-LSA-40		40		0.02		15.528		15.82		62.80		0.07		0.20		21.65		422		462		5.52		6.77		13.20		6.43

		N2-LSA-45		45		0.02		14.908		14.12		56.88		0.05		0.20		19.47		423		463		4.98		6.11		12.32		6.21

		N2-LSA-50		50		0.02		14.519		13.06		53.09		0.06		0.20		11.78		418		458		1.77		5.57		11.38		5.81

		N2-LSA-56		56		0.03		15.583		15.06		65.47		0.08		0.19		25.04		417		457		7.46		7.01		13.68		6.67

		N2-LSA-65		65		-0.01		14.334		14.07		55.95		0.05		0.20		23.80		421		461		6.78		6.11		11.94		5.83

		Min				-0.01		0		0		0		0		0		0		0		0		0		0		0		0

		Median				0.04		16.95		17.465		63.985		0.07		0.215		27.685		417		457		6.57		7.07		14.275		7.26

		Max				0.055		18.715		26.24		71.64		0.08		0.27		33.04		423		463		8.87		8.43		16.59		8.17

		Mean				0.03625		16.9333333333		19.11		63.2933333333		0.0670833333		0.2295833333		24.9491666667		381.4166666667		421.4166666667		5.9358333333		7.1008333333		14.2983333333		7.1975

						IMS

		ELEMENT				Hg

		SAMPLES				ppm

		original-N2-LSA-20				0.05

		duplicate-RE N2-LSA-20				0.04

		original-N2-Wab1-30				0.05

		duplicate-RE N2-Wab1-30				0.04

		original-N2-Wab2-54				0.06

		duplicate-RE N2-Wab2-54				0.06

		STANDARD DST5				0.11

		STANDARD DST5				0.10

		STANDARD DST5				0.12



WAB1



Sheet1

		



S1

Hg

S1-OM

a. Hg vs. S1



Sheet2

		



S1

Hg

S2-OM

b. Hg vs. S2



Sheet3

		



S1

Hg

TOC (%)

c. Hg vs. TOC



		



S1

Hg

S1-OM

a. Hg vs. S1



		



S1

Hg

S2-OM

b. Hg vs. S2



		



S1

Hg

TOC (%)

c. Hg vs. TOC



		



ISLE

S1

Hg

S1-OM

a. Hg vs. S1

S1

Hg

S2-OM

b. Hg vs. S2



		



S1

Hg

TOC (%)

c. Hg vs. TOC



		



LSA



		






Chart2

		76.99

		0.1

		0.075

		0.06

		0.055

		0.08

		0.06

		0.055

		0.055

		0.075

		0.06

		0.05

		0.045

		0.05

		0.045

		89.8

		0.025

		0.045

		0.04

		0.02

		0.025



S1

Hg

S2-OM

b. Hg vs. S2

76.65

76.97

75.69

75.87

74.72

72.09

71.34

71.62

76.82

82.95

87.3

90.76

91.17

90.81

85.55

82.95

75.43

74.65

76.17



Sheet1

						CVAA

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-Wab1-1		1				21.531				76.99		0.09		0.31		32.98		316		356		7.33		9.59		18.19		8.60

		N2-Wab1-2		2		0.10		21.384		34.66		76.65		0.10		0.31		29.48		319		359		7.79		9.58		18.06		8.48

		N2-Wab1-3		3		0.08		20.995		31.74		76.97		0.11		0.29		28.50		322		362		7.09		9.34		17.38		8.04

		N2-Wab1-4		4		0.06		21.016		34.08		75.69		0.11		0.31		30.17		316		356		6.50		9.40		17.93		8.53

		N2-Wab1-5		5		0.06		20.496		29.40		75.87		0.12		0.28		28.44		421		461		7.43		9.07		16.87		7.80

		N2-Wab1-6		6		0.08		19.837		26.07		74.72		0.12		0.26		27.12		424		464		6.59		8.66		16.18		7.52

		N2-Wab1-7		7		0.06		19.544		29.73		72.09		0.11		0.29		19.67		422		462		3.33		8.60		16.60		8.00

		N2-Wab1-8		8		0.06		19.107		27.68		71.34		0.10		0.28		27.90		422		462		7.27		8.54		16.36		7.82

		N2-Wab1-9		9		0.06		19.192		24.71		71.62		0.12		0.26		24.83		422		462		6.93		8.30		15.64		7.34

		N2-Wab1-10		10		0.08		19.468		28.19		76.82		0.12		0.27		27.10		422		462		7.63		9.05		17.20		8.15

		N2-Wab1-12		12		0.06		20.489		28.79		82.95		0.12		0.26		27.61		420		460		8.91		9.67		17.42		7.75

		N2-Wab1-14		14		0.05		21.58		27.73		87.30		0.12		0.24		30.05		421		461		9.07		9.95		18.25		8.30

		N2-Wab1-16		16		0.05		22.072		27.68		90.76		0.11		0.23		28.96		418		458		7.72		10.17		18.76		8.59

		N2-Wab1-18		18		0.05		21.894		27.20		91.17		0.11		0.23		28.76		419		459		7.76		10.17		18.74		8.57

		N2-Wab1-20		20		0.05		21.431		26.29		90.81		0.11		0.22		27.53		422		462		6.96		10.03		18.68		8.65

		N2-Wab1-23		23				20.823				89.80		0.10		0.21		25.90		425		465		6.94		9.75		17.59		7.84

		N2-Wab1-26		26		0.03		19.615		22.24		85.55		0.10		0.21		24.84		424		464		6.36		9.23		16.81		7.58

		N2-Wab1-30		30		0.05		19.261		20.04		82.95		0.10		0.19		23.60		423		463		6.17		8.82		16.19		7.37

		N2-Wab1-34		34		0.04		17.887		18.69		75.43		0.09		0.20		22.60		423		463		6.31		8.09		15.29		7.20

		N2-Wab1-39		39		0.02		17.732		17.36		74.65		0.10		0.19		22.75		423		463		5.93		7.90		15.04		7.14

		N2-Wab1-44		44		0.03		17.672		17.56		76.17		0.10		0.19		22.61		422		462		7.04		8.09		15.31		7.22

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-Wab2-1		1		0.06		17.935		24.17		63.10		0.08		0.28		29.53		416		456		8.52		7.62		14.88		7.26

		N2-Wab2-2		2		0.07		17.184		18.79		60.43		0.07		0.24		26.67		420		460		5.55		6.82		14.73		7.91

		N2-Wab2-3		3		0.06		16.983		20.62		58.59		0.08		0.26		24.14		421		461		6.37		6.85		14.67		7.82

		N2-Wab2-4		4		0.07		16.313		15.75		55.86		0.08		0.22		23.52		424		464		6.94		6.25		13.34		7.09

		N2-Wab2-5		5		0.06		16.724		19.44		58.76		0.08		0.25		22.69		422		462		6.38		6.77		14.38		7.61

		N2-Wab2-6		6		0.07		16.991		23.06		61.55		0.08		0.27		23.05		422		462		6.87		7.32		14.82		7.50

		N2-Wab2-7		7		0.05		16.949		17.63		61.52		0.08		0.22		25.00		420		460		6.77		6.87		13.88		7.01

		N2-Wab2-8		8		0.04		17.39		22.79		64.54		0.08		0.26		23.95		421		461		6.19		7.52		14.89		7.37

		N2-Wab2-9		9		0.02		17.45		22.81		65.58		0.10		0.26		23.75		421		461		6.60		7.63		15.15		7.52

		N2-Wab2-10		10		0.10		17.11		19.50		66.01		0.09		0.23		23.77		420		460		6.20		7.37		14.10		6.73

		N2-Wab2-12		12		0.08		16.777		17.84		63.86		0.09		0.22		22.37		424		464		6.00		7.05		13.51		6.46

		N2-Wab2-14		14		0.09		15.781		13.95		59.20		0.08		0.19		26.26		423		463		6.43		6.35		12.66		6.31

		N2-Wab2-16		16		0.07		15.454		15.56		60.39		0.07		0.20		24.33		421		461		7.06		6.61		13.24		6.63

		N2-Wab2-18		18		0.06		15.461		15.02		57.76		0.06		0.21		21.39		422		462		6.05		6.31		12.38		6.07

		N2-Wab2-20		20		0.07		14.85		14.64		58.90		0.07		0.20		23.15		422		462		7.89		6.45		12.42		5.97

		N2-Wab2-23		23		0.06		14.625		13.39		57.00		0.06		0.19		22.35		422		462		7.31		6.16		12.50		6.34

		N2-Wab2-26		26		0.07		14.062		13.12		58.38		0.07		0.18		23.51		424		464		7.71		6.27		12.36		6.09

		N2-Wab2-30		30		0.06		13.329		10.50		50.80		0.07		0.17		21.17		425		465		8.15		5.44		10.92		5.48

		N2-Wab2-35		35		0.06		13.828		11.65		53.78		0.06		0.18		22.90		424		464		7.53		5.76		11.68		5.92

		N2-Wab2-41		41		0.06		13.876		11.46		56.38		0.06		0.17		17.17		424		464		4.34		5.82		11.51		5.69

		N2-Wab2-47		47		0.05		14.24		11.46		57.17		0.06		0.17		18.12		422		462		5.49		5.94		11.75		5.81

		N2-Wab2-54		54		0.06		13.874		11.74		55.95		0.07		0.17		17.20		424		464		4.50		5.82		11.41		5.59

		Min				0.02		13.329		10.5		50.8		0.06		0.17		17.17		416		456		4.34		5.44		10.92		5.48

		Median				0.06		16.047		15.655		58.83		0.075		0.215		23.33		422		462		6.515		6.53		13.29		6.545

		Max				0.095		17.935		24.17		66.01		0.1		0.28		29.53		425		465		8.52		7.63		15.15		7.91

		Mean				0.0618181818		15.7811818182		16.5859090909		59.3413636364		0.0745454545		0.2154545455		22.9995454545		422		462		6.5840909091		6.5909090909		13.2354545455		6.6445454545

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-ISLE-1		1		0.06		21.916		22.51		85.87		0.07		0.21		36.87		412		452		8.00		9.34		20.77		11.43

		N2-ISLE-2		2		0.07		21.42		23.34		85.25		0.06		0.21		34.26		414		454		7.40		9.34		20.35		11.01

		N2-ISLE-3		3		0.06		22.585		22.50		84.53		0.06		0.21		33.74		410		450		7.51		9.21		19.72		10.51

		N2-ISLE-4		4		0.07		22.942		21.97		84.71		0.07		0.21		34.80		412		452		7.18		9.17		19.96		10.79

		N2-ISLE-5		5		0.07		22.627		23.36		86.45		0.05		0.21		38.48		412		452		8.48		9.48		20.39		10.91

		N2-ISLE-6		6		0.08		21.47		23.03		88.91		0.06		0.21		34.91		409		449		8.12		9.64		20.58		10.94

		N2-ISLE-7		7		0.08		21.861		23.13		82.11		0.06		0.22		37.23		411		451		8.75		9.11		19.32		10.21

		N2-ISLE-8		8		0.07		22.666		20.88		85.84		0.08		0.20		34.56		418		458		6.63		9.15		18.94		9.79

		N2-ISLE-9		9		0.07		21.578		23.38		85.06		0.06		0.22		27.34		411		451		3.40		9.15		19.83		10.68

		N2-ISLE-10		10		0.07		22.516		23.82		84.30		0.06		0.22		37.52		413		453		9.39		9.38		20.10		10.72

		N2-ISLE-12		12		0.06		21.253		24.40		86.67		0.06		0.22		36.48		413		453		10.49		9.67		20.57		10.90

		N2-ISLE-14		14		0.07		20.67		18.96		84.70		0.06		0.18		14.96		413		453		0.31		8.62		19.17		10.55

		N2-ISLE-16		16		0.05		19.827		18.31		81.36		0.06		0.18		29.90		415		455		7.57		8.60		18.81		10.21

		N2-ISLE-18		18		0.06		20.252		18.05		86.75		0.07		0.17		31.72		418		458		8.62		9.07		19.79		10.72

		N2-ISLE-21		21		0.05		20.658		17.60		86.53		0.07		0.17		35.51		415		455		8.86		9.03		19.37		10.34

		N2-ISLE-24		24		0.04		21.536		17.36		93.23		0.07		0.16		32.03		417		457		8.07		9.53		21.15		11.62

		N2-ISLE-27		27		0.04		22.563		18.74		99.63		0.07		0.16		34.47		417		457		8.28		10.19		22.92		12.73

		N2-ISLE-30		30		0.05		22.351		17.88		92.37		0.09		0.16		31.94		416		456		7.64		9.49		21.60		12.11

		N2-ISLE-33		33		0.05		22.197		18.47		96.19		0.09		0.16		33.50		417		457		7.66		9.85		20.58		10.73

		N2-ISLE-36		36		0.05		21.894		16.12		93.69		0.10		0.15		34.08		419		459		9.03		9.51		20.20		10.69

		N2-ISLE-40		40		0.05		22.114		15.87		88.54		0.08		0.15		33.01		418		458		8.02		9.02		19.60		10.58

		N2-ISLE-44		44		0.06		22.618		18.09		98.14		0.08		0.16		35.05		412		452		8.83		10.03		21.47		11.44

		N2-ISLE-48		48		0.05		24.109		17.77		96.17		0.08		0.16		34.18		416		456		9.49		9.87		20.94		11.07

		Min				0.04		19.827		15.87		81.36		0.05		0.15		14.96		409		449		0.31		8.6		18.81		9.79

		Median				0.06		21.916		18.96		86.53		0.07		0.18		34.26		414		454		8.07		9.34		20.2		10.73

		Max				0.075		24.109		24.4		99.63		0.1		0.22		38.48		419		459		10.49		10.19		22.92		12.73

		Mean				0.057173913		21.8966521739		20.2408695652		88.5652173913		0.07		0.1869565217		33.327826087		414.2608695652		454.2608695652		7.7273913043		9.3673913043		20.2665217391		10.8991304348

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-LSA-1		1				-		-		-		-		-		-		-		-		-		-		-		-

		N2-LSA-2		2		0.05		18.402		23.81		64.41		0.06		0.27		28.09		319		359		8.17		7.68		15.52		7.84

		N2-LSA-3		3		0.04		18.078		24.28		64.37		0.06		0.27		27.55		317		357		8.64		7.73		15.41		7.68

		N2-LSA-4		4		0.04		18.241		21.14		61.56		0.06		0.26		31.24		317		357		6.49		7.15		15.32		8.17

		N2-LSA-5		5		0.05		18.715		22.10		63.78		0.08		0.26		29.63		322		362		6.55		7.42		15.45		8.03

		N2-LSA-6		6		0.04		18.596		22.53		64.60		0.07		0.26		33.04		318		358		7.56		7.56		15.63		8.07

		N2-LSA-7		7		0.05		18.627		26.24		71.64		0.08		0.27		31.73		315		355		6.88		8.43		16.59		8.16

		N2-LSA-8		8		0.06		18.251		23.92		67.62		0.08		0.26		28.69		322		362		6.47		7.88		15.46		7.58

		N2-LSA-9		9		0.05		18.631		25.26		70.05		0.07		0.26		28.68		318		358		6.74		8.21		16.33		8.12

		N2-LSA-10		10		0.05		18.468		23.10		67.07		0.07		0.26		27.82		319		359		6.59		7.77		15.52		7.75

		N2-LSA-12		12		0.04		17.178		22.09		65.15		0.07		0.25		30.50		417		457		8.13		7.60		15.17		7.57

		N2-LSA-14		14		0.04		17.435		19.50		64.52		0.07		0.23		19.30		418		458		1.37		7.04		14.70		7.66

		N2-LSA-16		16		0.05		17.13		16.66		62.81		0.08		0.21		28.38		420		460		7.14		6.91		14.00		7.09

		N2-LSA-18		18		0.04		16.162		16.03		62.58		0.08		0.20		13.51		417		457		1.50		6.60		13.46		6.86

		N2-LSA-20		20		0.05		16.148		17.60		64.19		0.07		0.21		28.26		418		458		7.69		7.12		14.55		7.43

		N2-LSA-23		23		0.05		16.58		15.83		61.25		0.07		0.21		23.97		420		460		6.11		6.67		13.70		7.03

		N2-LSA-26		26		0.04		16.229		16.15		57.42		0.06		0.22		28.58		417		457		8.87		6.49		13.36		6.87

		N2-LSA-29		29		0.03		15.576		16.98		62.93		0.06		0.21		10.16		422		462		0.07		6.64		13.59		6.95

		N2-LSA-32		32		0.04		16.77		15.96		63.61		0.06		0.20		24.29		419		459		5.51		6.85		13.32		6.47

		N2-LSA-36		36		0.02		16.311		17.33		65.29		0.05		0.21		23.62		418		458		5.47		7.10		13.56		6.46

		N2-LSA-40		40		0.02		15.528		15.82		62.80		0.07		0.20		21.65		422		462		5.52		6.77		13.20		6.43

		N2-LSA-45		45		0.02		14.908		14.12		56.88		0.05		0.20		19.47		423		463		4.98		6.11		12.32		6.21

		N2-LSA-50		50		0.02		14.519		13.06		53.09		0.06		0.20		11.78		418		458		1.77		5.57		11.38		5.81

		N2-LSA-56		56		0.03		15.583		15.06		65.47		0.08		0.19		25.04		417		457		7.46		7.01		13.68		6.67

		N2-LSA-65		65		-0.01		14.334		14.07		55.95		0.05		0.20		23.80		421		461		6.78		6.11		11.94		5.83

		Min				-0.01		0		0		0		0		0		0		0		0		0		0		0		0

		Median				0.04		16.95		17.465		63.985		0.07		0.215		27.685		417		457		6.57		7.07		14.275		7.26

		Max				0.055		18.715		26.24		71.64		0.08		0.27		33.04		423		463		8.87		8.43		16.59		8.17

		Mean				0.03625		16.9333333333		19.11		63.2933333333		0.0670833333		0.2295833333		24.9491666667		381.4166666667		421.4166666667		5.9358333333		7.1008333333		14.2983333333		7.1975

						IMS

		ELEMENT				Hg

		SAMPLES				ppm

		original-N2-LSA-20				0.05

		duplicate-RE N2-LSA-20				0.04

		original-N2-Wab1-30				0.05

		duplicate-RE N2-Wab1-30				0.04

		original-N2-Wab2-54				0.06

		duplicate-RE N2-Wab2-54				0.06

		STANDARD DST5				0.11

		STANDARD DST5				0.10

		STANDARD DST5				0.12



WAB1



Sheet1

		



S1

Hg

S1-OM

a. Hg vs. S1



Sheet2

		



S1

Hg

S2-OM

b. Hg vs. S2



Sheet3

		



S1

Hg

TOC (%)

c. Hg vs. TOC



		



S1

Hg

S1-OM

a. Hg vs. S1



		



S1

Hg

S2-OM

b. Hg vs. S2



		



S1

Hg

TOC (%)

c. Hg vs. TOC



		



ISLE

S1

Hg

S1-OM

a. Hg vs. S1

S1

Hg

S2-OM

b. Hg vs. S2



		



S1

Hg

TOC (%)

c. Hg vs. TOC



		



LSA



		






Chart3

		18.19

		0.1

		0.075

		0.06

		0.055

		0.08

		0.06

		0.055

		0.055

		0.075

		0.06

		0.05

		0.045

		0.05

		0.045

		17.59

		0.025

		0.045

		0.04

		0.02

		0.025



S1

Hg

TOC (%)

c. Hg vs. TOC

18.06

17.38

17.93

16.87

16.18

16.6

16.36

15.64

17.2

17.42

18.25

18.76

18.74

18.68

16.81

16.19

15.29

15.04

15.31



Sheet1

						CVAA

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-Wab1-1		1				21.531				76.99		0.09		0.31		32.98		316		356		7.33		9.59		18.19		8.60

		N2-Wab1-2		2		0.10		21.384		34.66		76.65		0.10		0.31		29.48		319		359		7.79		9.58		18.06		8.48

		N2-Wab1-3		3		0.08		20.995		31.74		76.97		0.11		0.29		28.50		322		362		7.09		9.34		17.38		8.04

		N2-Wab1-4		4		0.06		21.016		34.08		75.69		0.11		0.31		30.17		316		356		6.50		9.40		17.93		8.53

		N2-Wab1-5		5		0.06		20.496		29.40		75.87		0.12		0.28		28.44		421		461		7.43		9.07		16.87		7.80

		N2-Wab1-6		6		0.08		19.837		26.07		74.72		0.12		0.26		27.12		424		464		6.59		8.66		16.18		7.52

		N2-Wab1-7		7		0.06		19.544		29.73		72.09		0.11		0.29		19.67		422		462		3.33		8.60		16.60		8.00

		N2-Wab1-8		8		0.06		19.107		27.68		71.34		0.10		0.28		27.90		422		462		7.27		8.54		16.36		7.82

		N2-Wab1-9		9		0.06		19.192		24.71		71.62		0.12		0.26		24.83		422		462		6.93		8.30		15.64		7.34

		N2-Wab1-10		10		0.08		19.468		28.19		76.82		0.12		0.27		27.10		422		462		7.63		9.05		17.20		8.15

		N2-Wab1-12		12		0.06		20.489		28.79		82.95		0.12		0.26		27.61		420		460		8.91		9.67		17.42		7.75

		N2-Wab1-14		14		0.05		21.58		27.73		87.30		0.12		0.24		30.05		421		461		9.07		9.95		18.25		8.30

		N2-Wab1-16		16		0.05		22.072		27.68		90.76		0.11		0.23		28.96		418		458		7.72		10.17		18.76		8.59

		N2-Wab1-18		18		0.05		21.894		27.20		91.17		0.11		0.23		28.76		419		459		7.76		10.17		18.74		8.57

		N2-Wab1-20		20		0.05		21.431		26.29		90.81		0.11		0.22		27.53		422		462		6.96		10.03		18.68		8.65

		N2-Wab1-23		23				20.823				89.80		0.10		0.21		25.90		425		465		6.94		9.75		17.59		7.84

		N2-Wab1-26		26		0.03		19.615		22.24		85.55		0.10		0.21		24.84		424		464		6.36		9.23		16.81		7.58

		N2-Wab1-30		30		0.05		19.261		20.04		82.95		0.10		0.19		23.60		423		463		6.17		8.82		16.19		7.37

		N2-Wab1-34		34		0.04		17.887		18.69		75.43		0.09		0.20		22.60		423		463		6.31		8.09		15.29		7.20

		N2-Wab1-39		39		0.02		17.732		17.36		74.65		0.10		0.19		22.75		423		463		5.93		7.90		15.04		7.14

		N2-Wab1-44		44		0.03		17.672		17.56		76.17		0.10		0.19		22.61		422		462		7.04		8.09		15.31		7.22

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-Wab2-1		1		0.06		17.935		24.17		63.10		0.08		0.28		29.53		416		456		8.52		7.62		14.88		7.26

		N2-Wab2-2		2		0.07		17.184		18.79		60.43		0.07		0.24		26.67		420		460		5.55		6.82		14.73		7.91

		N2-Wab2-3		3		0.06		16.983		20.62		58.59		0.08		0.26		24.14		421		461		6.37		6.85		14.67		7.82

		N2-Wab2-4		4		0.07		16.313		15.75		55.86		0.08		0.22		23.52		424		464		6.94		6.25		13.34		7.09

		N2-Wab2-5		5		0.06		16.724		19.44		58.76		0.08		0.25		22.69		422		462		6.38		6.77		14.38		7.61

		N2-Wab2-6		6		0.07		16.991		23.06		61.55		0.08		0.27		23.05		422		462		6.87		7.32		14.82		7.50

		N2-Wab2-7		7		0.05		16.949		17.63		61.52		0.08		0.22		25.00		420		460		6.77		6.87		13.88		7.01

		N2-Wab2-8		8		0.04		17.39		22.79		64.54		0.08		0.26		23.95		421		461		6.19		7.52		14.89		7.37

		N2-Wab2-9		9		0.02		17.45		22.81		65.58		0.10		0.26		23.75		421		461		6.60		7.63		15.15		7.52

		N2-Wab2-10		10		0.10		17.11		19.50		66.01		0.09		0.23		23.77		420		460		6.20		7.37		14.10		6.73

		N2-Wab2-12		12		0.08		16.777		17.84		63.86		0.09		0.22		22.37		424		464		6.00		7.05		13.51		6.46

		N2-Wab2-14		14		0.09		15.781		13.95		59.20		0.08		0.19		26.26		423		463		6.43		6.35		12.66		6.31

		N2-Wab2-16		16		0.07		15.454		15.56		60.39		0.07		0.20		24.33		421		461		7.06		6.61		13.24		6.63

		N2-Wab2-18		18		0.06		15.461		15.02		57.76		0.06		0.21		21.39		422		462		6.05		6.31		12.38		6.07

		N2-Wab2-20		20		0.07		14.85		14.64		58.90		0.07		0.20		23.15		422		462		7.89		6.45		12.42		5.97

		N2-Wab2-23		23		0.06		14.625		13.39		57.00		0.06		0.19		22.35		422		462		7.31		6.16		12.50		6.34

		N2-Wab2-26		26		0.07		14.062		13.12		58.38		0.07		0.18		23.51		424		464		7.71		6.27		12.36		6.09

		N2-Wab2-30		30		0.06		13.329		10.50		50.80		0.07		0.17		21.17		425		465		8.15		5.44		10.92		5.48

		N2-Wab2-35		35		0.06		13.828		11.65		53.78		0.06		0.18		22.90		424		464		7.53		5.76		11.68		5.92

		N2-Wab2-41		41		0.06		13.876		11.46		56.38		0.06		0.17		17.17		424		464		4.34		5.82		11.51		5.69

		N2-Wab2-47		47		0.05		14.24		11.46		57.17		0.06		0.17		18.12		422		462		5.49		5.94		11.75		5.81

		N2-Wab2-54		54		0.06		13.874		11.74		55.95		0.07		0.17		17.20		424		464		4.50		5.82		11.41		5.59

		Min				0.02		13.329		10.5		50.8		0.06		0.17		17.17		416		456		4.34		5.44		10.92		5.48

		Median				0.06		16.047		15.655		58.83		0.075		0.215		23.33		422		462		6.515		6.53		13.29		6.545

		Max				0.095		17.935		24.17		66.01		0.1		0.28		29.53		425		465		8.52		7.63		15.15		7.91

		Mean				0.0618181818		15.7811818182		16.5859090909		59.3413636364		0.0745454545		0.2154545455		22.9995454545		422		462		6.5840909091		6.5909090909		13.2354545455		6.6445454545

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-ISLE-1		1		0.06		21.916		22.51		85.87		0.07		0.21		36.87		412		452		8.00		9.34		20.77		11.43

		N2-ISLE-2		2		0.07		21.42		23.34		85.25		0.06		0.21		34.26		414		454		7.40		9.34		20.35		11.01

		N2-ISLE-3		3		0.06		22.585		22.50		84.53		0.06		0.21		33.74		410		450		7.51		9.21		19.72		10.51

		N2-ISLE-4		4		0.07		22.942		21.97		84.71		0.07		0.21		34.80		412		452		7.18		9.17		19.96		10.79

		N2-ISLE-5		5		0.07		22.627		23.36		86.45		0.05		0.21		38.48		412		452		8.48		9.48		20.39		10.91

		N2-ISLE-6		6		0.08		21.47		23.03		88.91		0.06		0.21		34.91		409		449		8.12		9.64		20.58		10.94

		N2-ISLE-7		7		0.08		21.861		23.13		82.11		0.06		0.22		37.23		411		451		8.75		9.11		19.32		10.21

		N2-ISLE-8		8		0.07		22.666		20.88		85.84		0.08		0.20		34.56		418		458		6.63		9.15		18.94		9.79

		N2-ISLE-9		9		0.07		21.578		23.38		85.06		0.06		0.22		27.34		411		451		3.40		9.15		19.83		10.68

		N2-ISLE-10		10		0.07		22.516		23.82		84.30		0.06		0.22		37.52		413		453		9.39		9.38		20.10		10.72

		N2-ISLE-12		12		0.06		21.253		24.40		86.67		0.06		0.22		36.48		413		453		10.49		9.67		20.57		10.90

		N2-ISLE-14		14		0.07		20.67		18.96		84.70		0.06		0.18		14.96		413		453		0.31		8.62		19.17		10.55

		N2-ISLE-16		16		0.05		19.827		18.31		81.36		0.06		0.18		29.90		415		455		7.57		8.60		18.81		10.21

		N2-ISLE-18		18		0.06		20.252		18.05		86.75		0.07		0.17		31.72		418		458		8.62		9.07		19.79		10.72

		N2-ISLE-21		21		0.05		20.658		17.60		86.53		0.07		0.17		35.51		415		455		8.86		9.03		19.37		10.34

		N2-ISLE-24		24		0.04		21.536		17.36		93.23		0.07		0.16		32.03		417		457		8.07		9.53		21.15		11.62

		N2-ISLE-27		27		0.04		22.563		18.74		99.63		0.07		0.16		34.47		417		457		8.28		10.19		22.92		12.73

		N2-ISLE-30		30		0.05		22.351		17.88		92.37		0.09		0.16		31.94		416		456		7.64		9.49		21.60		12.11

		N2-ISLE-33		33		0.05		22.197		18.47		96.19		0.09		0.16		33.50		417		457		7.66		9.85		20.58		10.73

		N2-ISLE-36		36		0.05		21.894		16.12		93.69		0.10		0.15		34.08		419		459		9.03		9.51		20.20		10.69

		N2-ISLE-40		40		0.05		22.114		15.87		88.54		0.08		0.15		33.01		418		458		8.02		9.02		19.60		10.58

		N2-ISLE-44		44		0.06		22.618		18.09		98.14		0.08		0.16		35.05		412		452		8.83		10.03		21.47		11.44

		N2-ISLE-48		48		0.05		24.109		17.77		96.17		0.08		0.16		34.18		416		456		9.49		9.87		20.94		11.07

		Min				0.04		19.827		15.87		81.36		0.05		0.15		14.96		409		449		0.31		8.6		18.81		9.79

		Median				0.06		21.916		18.96		86.53		0.07		0.18		34.26		414		454		8.07		9.34		20.2		10.73

		Max				0.075		24.109		24.4		99.63		0.1		0.22		38.48		419		459		10.49		10.19		22.92		12.73

		Mean				0.057173913		21.8966521739		20.2408695652		88.5652173913		0.07		0.1869565217		33.327826087		414.2608695652		454.2608695652		7.7273913043		9.3673913043		20.2665217391		10.8991304348

		Elements		Depth		Hg		C		S1		S2		S'2		PI		S3CO2		Tmax		Tpeak		S3CO		PC(%)		TOC		RC%

						ppm		%

		N2-LSA-1		1				-		-		-		-		-		-		-		-		-		-		-		-

		N2-LSA-2		2		0.05		18.402		23.81		64.41		0.06		0.27		28.09		319		359		8.17		7.68		15.52		7.84

		N2-LSA-3		3		0.04		18.078		24.28		64.37		0.06		0.27		27.55		317		357		8.64		7.73		15.41		7.68

		N2-LSA-4		4		0.04		18.241		21.14		61.56		0.06		0.26		31.24		317		357		6.49		7.15		15.32		8.17

		N2-LSA-5		5		0.05		18.715		22.10		63.78		0.08		0.26		29.63		322		362		6.55		7.42		15.45		8.03

		N2-LSA-6		6		0.04		18.596		22.53		64.60		0.07		0.26		33.04		318		358		7.56		7.56		15.63		8.07

		N2-LSA-7		7		0.05		18.627		26.24		71.64		0.08		0.27		31.73		315		355		6.88		8.43		16.59		8.16

		N2-LSA-8		8		0.06		18.251		23.92		67.62		0.08		0.26		28.69		322		362		6.47		7.88		15.46		7.58

		N2-LSA-9		9		0.05		18.631		25.26		70.05		0.07		0.26		28.68		318		358		6.74		8.21		16.33		8.12

		N2-LSA-10		10		0.05		18.468		23.10		67.07		0.07		0.26		27.82		319		359		6.59		7.77		15.52		7.75

		N2-LSA-12		12		0.04		17.178		22.09		65.15		0.07		0.25		30.50		417		457		8.13		7.60		15.17		7.57

		N2-LSA-14		14		0.04		17.435		19.50		64.52		0.07		0.23		19.30		418		458		1.37		7.04		14.70		7.66

		N2-LSA-16		16		0.05		17.13		16.66		62.81		0.08		0.21		28.38		420		460		7.14		6.91		14.00		7.09

		N2-LSA-18		18		0.04		16.162		16.03		62.58		0.08		0.20		13.51		417		457		1.50		6.60		13.46		6.86

		N2-LSA-20		20		0.05		16.148		17.60		64.19		0.07		0.21		28.26		418		458		7.69		7.12		14.55		7.43

		N2-LSA-23		23		0.05		16.58		15.83		61.25		0.07		0.21		23.97		420		460		6.11		6.67		13.70		7.03

		N2-LSA-26		26		0.04		16.229		16.15		57.42		0.06		0.22		28.58		417		457		8.87		6.49		13.36		6.87

		N2-LSA-29		29		0.03		15.576		16.98		62.93		0.06		0.21		10.16		422		462		0.07		6.64		13.59		6.95

		N2-LSA-32		32		0.04		16.77		15.96		63.61		0.06		0.20		24.29		419		459		5.51		6.85		13.32		6.47

		N2-LSA-36		36		0.02		16.311		17.33		65.29		0.05		0.21		23.62		418		458		5.47		7.10		13.56		6.46

		N2-LSA-40		40		0.02		15.528		15.82		62.80		0.07		0.20		21.65		422		462		5.52		6.77		13.20		6.43

		N2-LSA-45		45		0.02		14.908		14.12		56.88		0.05		0.20		19.47		423		463		4.98		6.11		12.32		6.21

		N2-LSA-50		50		0.02		14.519		13.06		53.09		0.06		0.20		11.78		418		458		1.77		5.57		11.38		5.81

		N2-LSA-56		56		0.03		15.583		15.06		65.47		0.08		0.19		25.04		417		457		7.46		7.01		13.68		6.67

		N2-LSA-65		65		-0.01		14.334		14.07		55.95		0.05		0.20		23.80		421		461		6.78		6.11		11.94		5.83

		Min				-0.01		0		0		0		0		0		0		0		0		0		0		0		0

		Median				0.04		16.95		17.465		63.985		0.07		0.215		27.685		417		457		6.57		7.07		14.275		7.26

		Max				0.055		18.715		26.24		71.64		0.08		0.27		33.04		423		463		8.87		8.43		16.59		8.17

		Mean				0.03625		16.9333333333		19.11		63.2933333333		0.0670833333		0.2295833333		24.9491666667		381.4166666667		421.4166666667		5.9358333333		7.1008333333		14.2983333333		7.1975

						IMS

		ELEMENT				Hg

		SAMPLES				ppm

		original-N2-LSA-20				0.05

		duplicate-RE N2-LSA-20				0.04

		original-N2-Wab1-30				0.05

		duplicate-RE N2-Wab1-30				0.04

		original-N2-Wab2-54				0.06

		duplicate-RE N2-Wab2-54				0.06

		STANDARD DST5				0.11

		STANDARD DST5				0.10

		STANDARD DST5				0.12
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The important achievements of this study:
1. It provides a comprehensive data base on the 210Pb flux & sediment age 

for reconstruction of the environmental history in the Wabamun area.
2. Determining the vertical distribution of elements while the anoxic 

condition of the sediments were preserved.
3. The spatial distribution of elements (the geographic extent of impact by 

the power plants on the lakes).
4. Provide compelling evidence  on mobility of the elements throughout 

the sediment column. The results of this study modifies the way 
sediment profiles were interpreted in this area.

5. The overall geochemistry of the elements in the sediments and their 
elemental affinities. 

6. The detailed SEM study, showing the variations of flyash particles and 
reconstructing the emission history of the power plants in the Wabamun 
region.

7. The rare earth elements study provides evidences confirming some of 
the geochemical processes described in the sediment columns.

8. The relationship between the trace elements in the sediments and type 
of organic matter.
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The relationships between post-industrial sediments and 
the core's radial distance from the power plants
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power plant emission
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Lead (Pb)


Raw

																																																																																						Elements		Correl
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																																																																																						HF		-0.717
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Clean

		Elements		Correl																																																																																		Elements		Correl

		Ce		-0.817																																																																																		CE		-0.817

		Al		-0.8																																																																																		AL		-0.8

		W		-0.767																																																																																		W		-0.767

		Hf		-0.717																																																																																		HF		-0.717

		Ti		-0.717																																																																																		TI		-0.717

		Nb		-0.683																																																																																		NB		-0.683

		Ga		-0.617																																																																																		GA		-0.617

		Zr		-0.617																																																																																		ZR		-0.617

		La		-0.583																																																																																		LA		-0.583

		Na		-0.583																																																																																		NA		-0.583

		Y		-0.567																																																																																		Y		-0.567

		K		-0.55																																																																																		K		-0.55

		Mg		-0.533																																																																																		MG		-0.533

		Th		-0.533																																																																																		TH		-0.533

		Sr		-0.5																																																																																		SR		-0.5

		Sb		-0.467																																																																																		SB		-0.467

		Lu		-0.451																																																																																		LU		-0.451

		Nd		-0.45																																																																																		ND		-0.45

		Cr		-0.444																																																																																		CR		-0.444

		Ca		-0.433																																																																																		CA		-0.433

		Sm		-0.417																																																																																		SM		-0.417

		Eu		-0.407																																																																																		EU		-0.407

		U		-0.4																																																																																		U		-0.4

		Dy		-0.385																																																																																		DY		-0.385

		As		-0.35																																																																																		AS		-0.35

		V		-0.317																																																																																		V		-0.317

		Yb		-0.283																																																																																		YB		-0.283

		Pb		-0.267																																																																																		PB		-0.267

		Cd		-0.25																																																																																		CD		-0.25

		Rb		-0.233																																																																																		RB		-0.233

		Sc		-0.233																																																																																		SC		-0.233

		Ba		-0.167																																																																																		BA		-0.167

		Cu		-0.05																																																																																		CU		-0.05

		Li		-0.05																																																																																		LI		-0.05

		Mo		-0.05																																																																																		MO		-0.05

		Zn		-0.05																																																																																		ZN		-0.05

		Cs		-0.033																																																																																		CS		-0.033

		Co		0																																																																																		CO		0

		Mn		0.05																																																																																		MN		0.05

		Fe		0.067																																																																																		FE		0.067

		Ni		0.167																																																																																		NI		0.167

		S		0.267																																																																																		S		0.267

		Hg		0.367																																																																																		HG		0.367

		P		0.483																																																																																		P		0.483

		S1		0.683																																																																																		S1		0.683

		TOC		0.767																																																																																		S2		0.767

																																																																																						TOC		0.767





Figure 4.19

		Ce

		Al

		W

		Hf

		Ti

		Nb

		Ga

		Zr

		La

		Na

		Y

		K

		Mg

		Th

		Sr

		Sb

		Lu

		Nd

		Cr

		Ca

		Sm

		Eu

		U

		Dy

		As

		V

		Yb

		Pb

		Cd

		Rb

		Sc

		Ba

		Cu

		Li

		Mo

		Zn

		Cs

		Co

		Mn

		Fe

		Ni

		S

		Hg

		P

		S1

		TOC



p<0.05 at 0.595, n=9

p<0.05 at -0.595, n=9

Correl

Spearman correlation coefficients

-0.817

-0.8

-0.767

-0.717

-0.717

-0.683

-0.617

-0.617

-0.583

-0.583

-0.567

-0.55

-0.533

-0.533

-0.5

-0.467

-0.451

-0.45

-0.444

-0.433

-0.417

-0.407

-0.4

-0.385

-0.35

-0.317

-0.283

-0.267

-0.25

-0.233

-0.233

-0.167

-0.05

-0.05

-0.05

-0.05

-0.033

0

0.05

0.067

0.167

0.267

0.367

0.483

0.683

0.767




	Environmental Geochemistry & Petrology of the Lake Sediments in the vicinity of the Alberta Coal-Fired Power Plants
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Objectives: 
	Methodology
	Temporal Distribution of Elements in a Sediment Profile from the Wabamun Lake��
	Slide Number 9
	Slide Number 10
	Spatial Distributions of Elements �in� post-industrial sediments
	Slide Number 12
	Organic matter in sediments�(Rock-Eval pyrolysis & Organic Petrology)
	Relationship between Hg and OM Type
	The important achievements of this study:
	Stream Sediments Study Area, Trail, B.C.
	Concentration of Metals in the Stream Sediments, Trail, B.C.�(Upstream of Teck-Cominco Smelter)
	Geochemistry of the Stream Sediments Sequential Extraction Experiment
	��The relationships between post-industrial sediments and the core's radial distance from the power plants

