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PIERRE RIVER MINE

SUPPLEMENTAL INFORMATION

VOLUME 2

PART 4: SUPPLEMENTS

GLOSSARY

%

°C
pm
pg/ms3
2-D
3-D

7Q10

AAAQO

AADT

absorption
ACC
ACFN

acute exposures

The symbol for percent.

The symbol for less than.

The symbol for greater than.

The symbol for degrees Celsius.

The symbol for micron.

The symbol for micron per cubic metre.
The abbreviation for two dimensional.
The abbreviation for three dimensional.

The lowest seven-day consecutive flow that occurs on average, once every
10 years.

The metric symbol for year.

The abbreviation for Alberta Ambient Air Quality Objectives.

The average daily two-way traffic volume at a point on the highway,
expressed as vehicles per day between January 1 and December 31 (365 or
366 days).

The penetration of a substance into the body of another substance.

The abbreviation for Alberta Caribou Committee.

The abbreviation for Athabasca Chipewyan First Nation.

Exposures occurring over a short period of time, usually at high
concentrations.

adsorption The surface retention of solid, liquid or gas particles by a solid or liquid.
AENV The abbreviation for Alberta Environment.
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AEP
AER

AGRASID

AHS
AHW
ALCES
Al-Pac
ambient
AQOSP
APCA

Application Case

agquatic

aquifer

ARM

ASRD

ATC

ATSDR

BAF

bank cubic metre

basal aquifer

The abbreviation for Alberta Environmental Protection.
The abbreviation for asphaltene energy recovery.

The abbreviation for Agricultural Regions of Alberta Soil Inventory
Database.

The abbreviation for Alberta Health Services.

The abbreviation for Alberta Health and Wellness.

The abbreviation for Alberta landscape cumulative effects simulator.
The abbreviation for Alberta-Pacific Forest Industries.

The conditions surrounding an organism or area.

The abbreviation for Athabasca Oil Sands Project.

The abbreviation for All-Parties Core Agreement.

The environmental effects of the proposed projects, combined with the
effects identified in the Base Case. The Application Case was used in the
original EIA for a direct comparison with the Base Case results, to predict
the changes that result from the Jackpine Mine Expansion and the Pierre

River Mine Project.

Growing, living in or frequenting water. Also, occurring or situated in or
on water.

A water-saturated, permeable body of rock capable of transmitting
significant or usable quantities of groundwater to wells and springs under
ordinary hydraulic gradients.

The abbreviation for ambient ratio method.

The abbreviation for Alberta Sustainable Resource Development.

The abbreviation for Athabasca Tribal Council.

The abbreviation for Agency for Toxic Substances and Disease Registry.
The abbreviation for bioaccumulation factor.

A cubic metre of material in place.

Permeable rock, deep below the surface, that is saturated with water.

GL-2
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Base Case

baseline

BAW
bbl
bbl/cd
bbl/sd
bbl/lyr
BBW
BCF
bcm
BCS

bedrock

benthic invertebrates

The existing environmental conditions and the environmental effects of
existing and approved developments that might overlap with the
environmental impacts of the proposed projects.

A surveyed or predicted condition that serves as a reference point on which

later surveys are coordinated or correlated.
The abbreviation for beach-above water.

The abbreviation for barrel.

The abbreviation for barrels per calendar day.
The abbreviation for barrels per stream day.
The abbreviation for barrels per year.

The abbreviation for beach-below water.

The abbreviation for bioconcentration factor.
The abbreviation for bank cubic metres.

The abbreviation for Bureau of Chemical Safety.

The body of rock that underlies gravel, soil or other superficial material.

Invertebrate organisms living at, in or in association with, the bottom
(benthic) substrate of lakes, ponds and streams.

BIP The abbreviation for bitumen in place.

bitumen A naturally occurring viscous mixture, mainly of hydrocarbons heavier
than pentane, that might contain sulphur compounds and that, in its
naturally occurring state, will not flow to a well.

blowdown The act of emptying or depressurizing material in a vessel.

bog A peat-covered area or peat-filled wetland, generally with a high water
table.

borehole A hole made by drilling or boring.

Btu/lb The abbreviation for British thermal units per pound.

bw/d The abbreviation for body weight per day.

C,C&R Plan The abbreviation for Closure, Conservation and Reclamation Plan.

CAC The abbreviation for criteria air contaminant.
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CALPUFF

CANMET
CARB
CASA
CCD
CCME
cd

CEAA
CEB

CEMA

CEPA

closure plan

cm
cm/s
CNRL
CO
CO,

cogeneration

CONRAD

conservation

The California Puff air quality dispersion model, which predicts
concentrations and deposition fluxes of air quality parameters.

The abbreviation for Canadian Centre for Mineral and Energy Technology.
The abbreviation for California Air Resources Board.

The abbreviation for Clean Air Strategic Alliance.

The abbreviation for countercurrent decantation.

The abbreviation for Canadian Council of Ministers of the Environment.
The abbreviation for calendar day.

The abbreviation for Canadian Environmental Assessment Association.
The abbreviation for chronic effects benchmark.

The abbreviation for the Cumulative Environmental Management
Association.

The abbreviation for Canadian Environmental Protection Act.

A plan for the permanent closure of all or part of a mine or industrial
facility, including removing process equipment, buildings and other
structures, decontaminating the surface and subsurface, replacing soil,
revegetating, designating end land uses and monitoring to ensure long-term
performance.

The metric symbol for centimetre.

The abbreviation for centimetres per second.

The abbreviation for Canadian Natural Resources Limited.

The chemical formula for carbon monoxide.

The chemical formula for carbon dioxide.

The simultaneous on-site generation of electrical power and process steam
or heat from the same plant.

The abbreviation for Canadian Oil Sands Network for Research and
Development.

The planning, management and implementation of an activity with the
objective of protecting the essential physical, chemical and biological
characteristics of the environment against degradation.
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consolidated tailings

contouring

COPCs
COPD

COSEWIC

CPDFN
CPT
CSE
CST
CT

CWS

DAD
dBA
DC

DDA

development area

DFO
dilbit

dissolved oxygen

DO

A non-segregating mixture of process plant tailings that consolidates
quickly in tailings deposits.

The process of shaping the land surface to fit the form of the surrounding
land.

The abbreviation for chemicals of potential concern.
The abbreviation for chronic obstructive pulmonary disease.

The abbreviation for Committee on the Status of Endangered Wildlife in
Canada.

The abbreviation for Chipewyan Prairie Dene First Nation.

The abbreviation for cone penetration testing.

The abbreviation for culturally significant ecosystem.

The abbreviation for coarse sand tailings.

The abbreviation for consolidated tailings.

The abbreviation for Canada-Wide Standard.

The abbreviation for day.

The abbreviation for dermal absorbed dose.

The abbreviation for adjusted decibel.

The abbreviation for disturbance coefficient.

The abbreviation for designated disposal area.

All areas to be disturbed for the project on and off Lease 13, including the
overburden disposal area, reclamation stockpile areas, mine pit, external
tailings disposal area, plant site, right-of-ways, Khahago Creek diversion,
Kearl Lake outlet dam, Muskeg Creek realignment, and the new Kearl
Lake outlet.

The abbreviation for Department of Fisheries and Oceans.

The abbreviation for diluted bitumen.

Oxygen that is present (dissolved) in water and is, therefore, available for
fish and other aquatic organisms. It is normally measured in mg/L

(equivalent to ppm) and widely used as a criterion of water quality.

The abbreviation for dissolved oxygen.
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DPM
DW
DW
dyke
EC
EC

ecosite

ecosystem

EDI
EIA
elevation

emissions

environmental impact

The abbreviation for diesel particulate matter.

The abbreviation for Devonian Waterways.

The abbreviation for dry weight.

A bank of earth constructed to confine water.

The abbreviation for electrical conductivity.

The abbreviation for Environment Canada.

Ecological units that develop under similar environmental influences
(climate, moisture and nutrient regime). Ecosites are groups of one or more
ecosite phases that occur within the same portion of the moisture/nutrient
grid. Ecosite is a functional unit defined by the moisture and nutrient
regime. It is not tied to specific landforms or plant communities, but is
based on the combined interaction of biophysical factors that together

dictate the availability of moisture and nutrients for plant growth.

An integrated and stable association of living and nonliving resources
functioning within a defined physical location.

The abbreviation for estimated daily intake.

The abbreviation for Environmental Impact Assessment.
The height above a given level, especially sea level.
Substances discharged into the atmosphere through a stack.

A review of the effects that a proposed development will have on the local

assessment and regional environment.

EPA The abbreviation for Environmental Protection Agency.

EPEA The abbreviation for Environmental Protection and Enhancement Act.

ERCB The abbreviation for Energy Resources Conservation Board.

erosion The process by which material, such as rock or soil, is worn away or
removed by wind or water.

ERP The abbreviation for emergency response plan.

ERT The abbreviation for emergency response team.

ESR The abbreviation for environmental setting report.

ETDA The abbreviation for external tailings disposal area.
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ETF

ETS

EUB

external tailings
disposal area

extraction

FFT
FGD

fibric

fines
FMA
FMFN
FN
FNIHB
footprint
FOS
FSA
FWMIS
g/d
GDP

geology

geomorphology

The abbreviation for external tailings facilities.
The abbreviation for enhanced thermal solvent.

The abbreviation for the Alberta Energy and Utilities Board. Now known
as the Energy Resources Conservation Board.

An artificial impoundment structure outside of the mine to contain tailings.
The tailings disposal area is enclosed by dykes made to stringent
geotechnical standards, using tailings and overburden materials.

The process of separating bitumen from oil sands, using warm water and
steam.

The abbreviation for fluid fine tailings.
The abbreviation for flue gas desulphurization.

Organic materials containing large amounts of weakly decomposed fibres
whose botanical origins are readily identifiable.

Silt and clay particles.

The abbreviation for Forest Management Agreement.

The abbreviation for Fort McKay First Nation.

The abbreviation for first nation.

The abbreviation for First Nation and Inuit Health Branch.

The amount and shape of the area occupied.

The abbreviation for factor of safety.

The abbreviation for focus study area.

The abbreviation for Fish and Wildlife Management Information System.
The abbreviation for grams per day.

The abbreviation for gross domestic product.

The study or science of the earth, its history, and its life as recorded in the
rocks. It includes the study of geologic features of an area, such as the
geometry of rock formations, weathering and erosion and sedimentation.
The branch of science that deals with the form of the earth, the general

configurations of its surface, and the changes that take place in the
evolution of landforms.
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geophysical

geotechnical

GHG
GIR
GIS
GJ
GJ/h
GJ/m®

glacial deposit

graminoid fen or marsh
greenfield

greenhouse gases

Related to the physics of the earth and its environment, i.e., earth, air and
space.

Related to the application of scientific methods and engineering principles
to civil engineering problems, by acquiring, interpreting and using
knowledge of materials of the crust of the earth.

The abbreviation for greenhouse gas.

The abbreviation for government and industry relations.

The abbreviation for “geographical information system.

The metric symbol for gigajoule.

The metric symbol for gigajoules per hour.

The metric symbol for gigajoules per cubic metre.

Unsorted sedimentary material deposited directly by and underneath a
glacier, consisting of a mixture of clay, silt, sand, gravel and boulders. Also
known as till.

Wetlands dominated by grass or sedge species.

Development of a new facility in a previously undeveloped area.

Any of various gases, especially carbon dioxide, that contribute to the
greenhouse effect.

groundwater Subsurface water that occurs beneath the water table in soils and geological
formations that are fully saturated. It is the water within the earth that
supplies water wells and springs.

H,S The chemical formula for hydrogen sulphide.

ha The metric symbol for hectare.

habitat The part of the physical environment in which a plant or animal lives.

HADD The abbreviation for harmful alteration, disruption or destruction.

HEAST The abbreviation for the health effects assessment tables.

HHRA The abbreviation for human health risk assessment.

HRSG The abbreviation for heat recovery steam generation.

HSE The abbreviation for health, safety and environment.
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HSI
HSSE
HTFT
humic
HV

hydrocarbon

hydrogeology

hydrology

ILCR

impact, environmental

The abbreviation for habitat suitability index.

The abbreviation for health, safety, security and environment.

The abbreviation for high-temperature froth treatment.

Organic material that is at an advanced stage of decomposition.

The abbreviation for heating value.

A compound consisting of only hydrogen and carbon. The simplest
hydrocarbons are gases at ordinary temperatures. With increasing
complexity of molecular structure they become liquids and solids. Natural
gas and petroleum are mixes of hydrocarbons.

The science dealing with the occurrence of surface and groundwater, its
use, and its functions in modifying the earth, primarily by erosion and
deposition.

The science that treats the occurrence, circulation, distribution and
properties of the waters of the earth, and their reaction with the
environment.

The abbreviation for incremental lifetime cancer risks.

The effect on the environment.

in situ In the ground, undisturbed. In its original place.

interburden Sand and clay material that is interbedded with the bitumen ore.

invertebrate An animal without a backbone and internal skeleton.

IRC The abbreviation for Industry Relations Corporation.

ISO The abbreviation for International Organization for Standardization.

JEMA The abbreviation for Jackpine Expansion Mining Area.

JPME The abbreviation for Jackpine Mine Expansion.

karst A topography formed over limestone, dolomite, or gypsum and
characterized by sinkholes, caves, and underground drainage.

Kc The abbreviation for Clearwater Formation.

keq The metric symbol for kiloequivalent.
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key indicator resource

The environmental attributes or components identified as a result of a
social scoping exercise as having legal, scientific, cultural, economic or
aesthetic value.

kg The metric symbol for kilogram.

kg/m® The abbreviation for kilogram per cubic metre.

kglt The abbreviation for kilogram per tonne.

KIR The abbreviation for key indicator resource.

Km The abbreviation for McMurray Formation.

km The metric symbol for kilometre.

km? The metric symbol for square kilometre.

kPa The metric symbol for kilopascal.

KS The abbreviation for Kolmogorov-Smirnov.

KSp Kolmogorov-Smirnov (KS) probability.

kV The metric symbol for kilovolt.

L/d The metric symbol for litres per day.

landform The configuration of the ground surface as a factor in soil formation. It
includes slope steepness and aspect as well as relief. Also, configurations
of land surfaces taking distinctive forms and produced by natural processes
(e.g., hill, valley, plateau).

lcm The abbreviation for loose cubic metres.

LCR The abbreviation for lifetime cancer risks.

Lease 13 The oil sands lease that Shell will mine for the Athabasca Oil Sands
Project.

Leq The abbreviation for equivalent continuous sound level.

LF The abbreviation for litter-fibric.

LFH The abbreviation for litter-fibric-humic.

litter The uppermost, slightly decayed layer of organic matter on the forest floor.

GL-10 Shell Canada Limited May 2009

CRO21



GLOSSARY

litter-fibric-humic Forest floor that accumulates on the mineral soil surface under forest
vegetation, and which includes dead vegetation and organic matter,
including litter and unincorporated humus.

littoral zone The zone in a lake that is closest to the shore. It includes the part of the
lake bottom, and its overlying water, between the highest water level and
the depth where there is enough light (about 1% of the surface light) for
rooted aquatic plants and algae to colonize the bottom sediments.

LM The abbreviation for Lower McMurray.

LM1w The abbreviation for Basal Watersands.

LM2 The abbreviation for McMurray 2.

LOAEL The abbreviation for lowest-observable-adverse-effect-level.

LOC The abbreviation for license of occupation.

LSA The abbreviation for local study area.

LTFT The abbreviation for low-temperature froth treatment.

M The metric symbol for million.

m The metric symbol for metre.

m/a The abbreviation for metres per annum.

m/s The metric abbreviation for metres per second.

m?/t/d The abbreviation for square metres per tonne, per day.

m?® The metric symbol for cubic metres.

m®/cd The abbreviation for cubic metres per calendar day.

m®/d The abbreviation for cubic metres per day.

m3h The abbreviation for cubic metres per hour.

MADEP The abbreviation for Massachusetts Department of Environmental
Protection.

masl The abbreviation for metres above sea level.

mature fine tailings Fine tailings that have dewatered to about 30% solids during the three

years following deposition.

Mbbl The abbreviation for million barrels.
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Mbcm The abbreviation for million bank cubic metres.

MCFN The abbreviation for Mikisew Cree First Nation.

MFT The abbreviation for mature fine tailings.

mg/kg The abbreviation for milligrams per kilogram.

mg/L The metric symbol for milligrams per litre.

migration Animals or birds changing their habitat, usually with the seasons.

mineral soil A, B and C horizons and underlying parent material.

mitigation The process of rectifying an impact by repairing, rehabilitating or restoring
the affected environment, or the process of compensating for the impact by
replacing or providing substitute resources or environments.

MJ The metric symbol for megajoule.

ML The metric symbol for million litres.

mm The metric symbol for millimetre.

MM The abbreviation for Middle McMurray.

MM1 The abbreviation for Middle McMurray 1.

MM2 The abbreviation for Middle McMurray 2.

Mm?® The metric symbol for millions of cubic metres.

modelling A simplified representation of a relationship or system of relationships.
Modelling involves calculation techniques used to make quantitative
estimates of an output parameter based on its relationship to input
parameters. The input parameters influence the value of the output
parameters.

monitoring The process of measuring continuously, or at intervals, a condition that
must be kept within set limits.

MOU The abbreviation for memorandum of understanding.

MPOI The abbreviation for maximum point of impingement.

MRM The abbreviation for Muskeg River Mine.

MRME The abbreviation for Muskeg River Mine Expansion.

MSL The abbreviation for mineral surface lease.
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Mt The metric symbol for millions of tonnes.

Mt/a The metric symbol for millions of tonnes per annum.

muskeg A thick deposit of partially decayed vegetable matter of wet boreal regions.

MW The metric symbol for megawatt.

N/A The abbreviation for not applicable.

NAABA The abbreviation for Northeastern Alberta Aboriginal Business
Association.

NAD The abbreviation for North American Datum.

NaOH The chemical formula for caustic soda.

Nas The abbreviation for naphthenic acids.

NFPA The abbreviation for the National Fire Protection Association.

NFPL The abbreviation for Northland Forest Products Ltd.

ng/J The metric symbol for nanograms per joule.

NH; The chemical formula for ammonia.

NIA The abbreviation for Noise Impact Assessment.

NLHR The abbreviation for Northern Lights Health Region.

NNLP The abbreviation for No Net Loss Plan.

NO, The chemical formula for nitrogen dioxide.

NOAEL The abbreviation for no observed adverse effect level.

NO, The chemical formula for oxides of nitrogen.

NPV The abbreviation for net present value.

NR The abbreviation for noise receptor.

NRC The abbreviation for National Research Council.

NRR The abbreviation for nutrient retention rating.

NSMWG The abbreviation for the NO, and SO, Management Working Group.

NST The abbreviation for non-segregating tailings.
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NTU

nutrients

OBDA

OEHHA

OH&S

oil sands

OLM
OM&S
OMOE

orebody

OSDG

OSE

OSEC
OSTRF
OSVRC

ou

ov
overburden
PAH

PAI

parameter

particulate matter

The abbreviation for nephelometric turbidity unit.

Environmental substances, such as nitrogen or phosphorous, that are
necessary for the growth and development of plants and animals.

The abbreviation for overburden disposal area.

The abbreviation for the California Office of Environmental Health Hazard
Assessment.

The abbreviation for occupational health and safety.

An unconsolidated, porous sand formation or sandstone containing or
impregnated with petroleum or hydrocarbons.

The abbreviation for ozone limiting method.

The abbreviation for operation, maintenance and surveillance.

The abbreviation for Ontario Ministry of the Environment.

A solid and fairly continuous mass of ore, which may include low-grade
ore and waste as well as pay ore, but is individualized by form or character

from adjoining country rock.

The abbreviation for Oil Sands Developers Group, formerly the Regional
Issues Working Group.

The abbreviation for Oil Sands Exploration.

The abbreviation for Oil Sands Environmental Coalition.

The abbreviation for Qil Sands Tailings Research Facility.

The abbreviation for Qil Sands Vegetation Reclamation Committee.
The abbreviation for odour units.

The abbreviation for overburden.

Material below the soil profile and above the bituminous sand.

The abbreviation for polycyclic aromatic hydrocarbons.

The abbreviation for potential acid input.

A distinguishing or defining characteristic or feature, especially one that
may be measured or quantified.

Particles with a mean diameter of less than 30 pm.
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PCB The abbreviation for polychlorinated biphenols.

PCOSI The abbreviation for Petro-Canada Oil Sands Inc.

PDA The abbreviation for Project Development Area.

PDC The abbreviation for Planned Development Case.

peat—mineral mixture A mixture of an organic horizon and the underlying mineral soil, or an

organic horizon and mineral soil from another source, where the mineral
soil in both cases is rated as good, fair or poor.

permeability The ease with which gases or liquids penetrate or pass through a bulk mass
of material, such as soil or sediments.

pH The measurement of a substance’s acidity or alkalinity.

pilot plant A small plant used for testing development processes under actual
production conditions.

Planned Development Includes the predicted impacts of the Jackpine Mine Expansion and the

Case Pierre River Mine Project, plus the approved and publicly disclosed oil
sands projects and planned oil sands projects in the region. In accordance
with the Canadian Environmental Assessment Act, only residual impacts
from the Application Case that were considered to have low to high
environmental consequences were assessed in the Planned Development

Case.

PM The abbreviation for particulate matter.

PM2s The abbreviation for fine particulate matter with a diameter smaller than
2.5 um.

polishing pond A water containment pond designed to remove suspended sediment from

muskeg drainage, overburden dewatering, reclamation material storage
area runoff and overburden disposal area runoff, before the waters are
released to natural receiving streams. Also known as sedimentation pond.

porewater Water between the grains of a soil or rock.

ppb The abbreviation for parts per billion.

ppm The abbreviation for parts per million.

ppmv The abbreviation for parts per million per volume.

PRM The abbreviation for Pierre River Mine.

PRMA The abbreviation for Pierre River Mining Area.
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PSC
PSD
Pso
PVA
QA/QC
RADS
RAF
RAIS
RAMP
RAP
RCMP
receptor

reclamation

reclamation plan

reconstruction

REL

revegetation

The abbreviation for primary separation cell.

The abbreviation for particle size distribution.

The abbreviation for Paleosol.

The abbreviation for population viability analysis.

The abbreviation for quality assurance and quality control.
The abbreviation for Reactive Airway Dysfunction Syndrome.
The abbreviation for relative absorption factor.

The abbreviation for risk assessment information system.
The acronym for Regional Aquatic Monitoring Program.
The abbreviation for restricted activity period.

The abbreviation for Royal Canadian Mounted Police.
The person or organism subjected to chemical exposure.

The process of returning disturbed land to a stable, biologically productive
state.

The detailed soil reconstruction and revegetation practices that are to be
used for reclamation. Equivalent to the 10-year conservation and
reclamation plan.

Selectively placing suitable overburden material on reshaped spoils.

The abbreviation for reference exposure level.

Establishing vegetation to replace the original ground cover following land
disturbance.

RfC The abbreviation for reference concentration.

RFMA The abbreviation for registered fur management area.

riparian Areas near or relating to a river.

riprap A foundation or revetment in water or on soft ground made of irregularly
placed stones or pieces of boulders that is used chiefly for river and
harbour work, for roadway filling and on embankments.

RIWG The abbreviation for Regional Issues Working Group, which has been
renamed the Qil Sands Developers Group.
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RMS
RMWB
RQ
RSA
RSF

runoff

S:B
SAGD
SAR
sd

sedimentation pond

The abbreviation for reclamation material stockpile.

The abbreviation for Regional Municipality of Wood Buffalo.
The abbreviation for risk quotient.

The abbreviation for regional study area.

The abbreviation for resource selection functions.

The portion of precipitation (rain and snow) that ultimately reaches streams
via surface systems.

The abbreviation for solvent-to-bitumen ratio.

The abbreviation for steam-assisted gravity drainage.

The abbreviation for sodium adsorption ratio.

The abbreviation for stream day.

A water containment pond designed to remove suspended sediment from
muskeg drainage, overburden dewatering, reclamation material storage

area runoff and overburden disposal area runoff, before the waters are
released to natural receiving streams. Also known as polishing pond.

seepage The slow movement of water or other fluids through a process medium, or
through small openings in the surface of unsaturated soil.

SEIA The abbreviation for Socio-Economic Impact Assessment.

SETAC The abbreviation for Society of Environmental Toxicology and Chemistry.

SEWG The abbreviation for Sustainable Ecosystem Working Group.

SFR The abbreviation for sands-to-fines ratio.

Shell The abbreviation for Shell Canada Limited.

Shell CRC The abbreviation for Shell’s Calgary Research Centre.

silt Fine sand, clay or other soil carried by moving or running water and
deposited as sediment on the bottom or on the shore of a lake or stream.

SIR The abbreviation for supplemental information request.

slurry A free-flowing, pumpable suspension of fine solid material in liquid.

SNR The abbreviation for soil nutrient regime.
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SO,
SOC

soil

SOPC
SOy

species

SRD
SRU
SSD

stakeholders

The chemical formula for sulphur dioxide.

The abbreviation for statement of concern.

Naturally occurring, unconsolidated mineral or organic material, at least
10 cm thick, that occurs at the earth’s surface and is capable of supporting
plant growth.

The abbreviation for substance of potential concern.

The chemical formula for oxides of sulphur.

A group of organisms that actually or potentially interbreed and are
reproductively isolated from all other such groups; a taxonomic grouping
of genetically and morphologically similar individuals; the category below
genus.

The abbreviation for sustainable resources and development.

The abbreviation for solvent recovery unit.

The abbreviation for species sensitivity distribution.

People or organizations with an interest or share in an undertaking, such as
a commercial venture.

stockpile A gradually accumulated reserve of material.

Suncor The abbreviation for Suncor Energy Inc.

Syncrude The abbreviation for Syncrude Canada Ltd.

t The metric symbol for tonne.

t/bcm The metric symbol for tonnes per bank cubic metre.

t/d The metric symbol for tonnes per day.

t/h The metric symbol for tonnes per hour.

t/m® The metric symbol for tonnes per cubic metre.

t/sd The metric symbol for tonnes per stream day.

tailings A by-product of oil sands extraction comprising water, coarse sand, fine
minerals and minor amounts of rejected bitumen waste.

TD(m) The abbreviation for total depth in metres.

TEEM The abbreviation for terrestrial environmental effects monitoring.
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TEK The abbreviation for traditional environmental knowledge.
TFT The abbreviation for thin fine tailings.
till Unsorted sedimentary material deposited directly by and underneath a

glacier, consisting of a mixture of clay, silt, sand, gravel and boulders. Also
known as glacial deposit.

TLU The abbreviation for traditional land use.

TMAC The abbreviation for trace metals and air contaminants.

TN The abbreviation for total nitrogen.

TOC The abbreviation for total organic carbon.

topography The shape of the ground surface, such as hills, mountains or plains.
TOR The abbreviation for terms of reference.

Total The abbreviation for Total E&P Canada Ltd.

P The abbreviation for total phosphorus.

TPA The abbreviation for trapper permit area.

trapping Catching wild animals in traps.

TROLS The abbreviation for terrestrial and riparian organisms, lakes and streams.
TRS The abbreviation for total reduced sulphur.

TRV The abbreviation for toxicological reference values.

TSRU The abbreviation for tailings solvent recovery unit.

TSS The abbreviation for total suspended solids.

1T The abbreviation for thickened tailings.

Tua The abbreviation for unit for acute toxicity.

Tuc The abbreviation for unit for chronic toxicity.

TV/BIP The abbreviation for total volume to bitumen in place.

UM The abbreviation for Upper McMurray.

ungulate An animal that has hoofs.
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US EPA OSW The abbreviation for United States Environmental Protection Agency
Office of Solid Waste.

UTM The abbreviation for universal transverse mercator.

uTsS The abbreviation for UTS Energy.

VOC The abbreviation for volatile organic compound.

VRU The abbreviation for vapour recovery unit.

WASG The abbreviation for Wetlands and Aquatic Sub Group.

WBEA The abbreviation for Wood Buffalo Environmental Association.

WBMC The abbreviation for Wood Buffalo Métis Corporation.

wetlands Land having the water table at, near, or above the land surface, or which is

saturated for long enough periods to promote wetland or aquatic processes
as indicated by biological activity adapted to the wet environment.

WFGD The abbreviation for wet limestone flue gas desulphurization.

WHO The abbreviation for World Health Organization.

WMU The abbreviation for wildlife management unit.

wt% The abbreviation for weight percent.

WTI The abbreviation for West Texas Intermediate.

ww The abbreviation for wet weight.

yr The abbreviation for year.

ZOol The abbreviation for zone of influence.
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1.1 Introduction

This report contains information gathered during meetings and interviews with members of Fort McKay
First Nation (FMFN) regarding Shell Canada Limited’s (Shell's) proposed Jackpine Mine Expansion and
Pierre River Mine (‘the Project’). The collection of FMFN traditional land use information (TLU) and
traditional ecological knowledge (TEK) was facilitated by FMA Heritage Resources Consultants Inc.
(FMA) in collaboration with Shell, FMFN Industry Relations Corporation (IRC) staff and FMFN Elders
and community members.

Shell's proposed Jackpine Mine Expansion lies east of the Athabasca River and north of current
Jackpine Mine operations between Muskeg (Kearl) Lake and McClelland Lake. It includes development
activities on Leases 88, 89, 15, 631 and 632 and a proposed increase in base bitumen production from
100,000 bbl/d to 300,000 bbl/d. The proposed Pierre River Mine includes mining and bitumen
processing facilities on Leases 9, 17, 309, 310, 351 and 352 on the west bank of the Athabasca River
and an expansion of base bitumen production by 200,000 bbl/d.

1.1.1Terms of Reference
As per Section 8 of the Project Final Terms of Reference, this report must:

“Provide details on the consultation undertaken with Aboriginal communities with respect to traditional
ecological knowledge and traditional land use. Determine whether there will be implications on
traditional land use resulting from the Project. Discuss:

= a) the extent of traditional land use and cultural use in the Study Area. Discuss the vegetation and
wildlife used for nutritional, cultural and medicinal purposes and identify cabins sites, spiritual sites
and graves;

= b) Project and cumulative effects of development on traditional uses and mitigation strategies to
prevent or minimize effects; and

= ¢) identify how Traditional ecological Knowledge was incorporated into the EIA report.”

1.1.2 Objectives

The objectives of the study are to:

= provide a summary of FMFN perspectives on potential effects from both previous developments and
the Project;

= provide an environmental effects assessment of the Project on FMFN TLU,;

= provide a cumulative effects assessment of the Project on FMFN TLU,;

= provide recommendations for the mitigation of potential effects on FMFN TLU; and
= describe the types(s) of TEK collected.



1.1.3Intellectual Property

Since the information discussed during participant interviews constitutes the intellectual property of
participants, and, collectively, of FMFN, the study was designed in consultation with, and is subject to
the approval of, FMFN participants and FMFN representatives. Any interview information, including
notes, GPS readings and/or photographs taken of traditional sites, be it in tape, transcribed or
electronic form, is considered the property of FMFN and will be returned to the FMFN IRC for archival
upon completion of the study. Information has been provided with the understanding that, apart from
the submission of reports for the regulatory process, no copies of, or distribution of any documents
produced, will take place without the express permission of the FMFN IRC.

Information provided during work for the Project is intended for one-time only use in the assessment
application, and the Project described therein.

1.2 Methods

This section contains information about FMA'’s approach to the collection of traditional knowledge
information, background literature, participant involvement, the nature of information collected, a
description of the Elders’ Advisory Group meetings and the review and verification process for the
presented results.

1.2.1Assessment Approach

This section describes how information is collected and used in the environmental assessment context,
and how patrticipants were involved in the study.

1.2.1.1 Framework

The Aboriginal concept of ‘the land’ is integral to the assessment process as it “encompasses their
personal and cultural identities, their histories, and their religions embedded within complex oral
traditions” (Oakes et al. 1998). The ‘land’ is the matrix containing communities of plants, animals, and
humans created by spiritual beings. Humans are integral parts of those communities, not set apart from
them. The cosmologic view is holistic. No one place in a landscape is more significant than any other.
All are significant to the individual and collective psyche and worldview (Oakes et al. 1998). “Many of
Canada’s Indigenous people define themselves in terms of the homelands that sustained their
ancestors. These are the places where their spiritual roots lie. Drawing from their natural surroundings,
Aboriginal groups have developed powerful metaphors, symbols and narrative traditions to express
their religious and philosophical views. Some groups named the features of the landscape to recall
important events in their individual and collective lives. In effect, the land was their history book” (Ray
1996).

The emerging future, with its rapidly changing technologies and demand for resources, is resulting in
changes to cultures and their people the world over. Nowhere is this change more evident than in
Aboriginal cultures. The assessment of effects of a proposed resource extraction project on traditional
land use is of cultural, environmental and, ultimately, socio-economic relevance, because it pertains to



the social and physical well-being of not only a community, but of the individuals within that community
(Figure 1, McCullough & McCullough 2005).

Cultures, past and present, are dynamic entities shaped from within as well as by outside influences.
Changes are inevitable but ultimately each culture’s goal is to maintain its identity and well-being by
adapting to the forces of change rather than being subsumed by them (Figure 2, McCullough &
McCullough 2005). Mitigation measures serve to support this process of adaptation.

1.2.1.2 Study Facilitation

This assessment approach takes into account the perceived effects of a proposed development on
traditional lands as well as the direct effects these changes may have on the culture, practices and
lifestyles of Aboriginal peoples whose homeland is being affected. The Aboriginal community’s
perceptions of the proposed development's interactions in combination with past and existing projects
are also documented. Recommendations for mitigation of any perceived adverse project effects are
reported as provided by study participants.

Project personnel serve as facilitators, working collaboratively with Aboriginal community members to
collect information about a project’s perceived effects on occupancy, use, and cultural practices and
traditions from the participants’ perspective. This includes information that Elders consider to be
relevant for providing a cultural and environmental context. Observations and concerns are fully
documented and reported to the project’'s proponent. Although a proponent may add responses in the
report, original recommendations and comments are not changed. Upon completion of the draft
assessment report, Aboriginal participants are provided with the opportunity to review study results to
ensure their observations and concerns have been accurately reported. Follow up processes ensure
that the communities and participants know how their input has contributed to a proposed project and
allows them to review, correct, and potentially add to the information collected. It can also provide an
opportunity for community members to review proposed mitigation, follow-up and monitoring activities.

1.2.1.3 Nature of the Information

Aboriginal peoples who have ‘lived on the land’ have vivid and detailed memories and perceptions
related to cultural conditioning in which accurate perception and memory of environmental features and
changes is essential for survival. Traditional knowledge is passed on orally and current observations
can often have a time perspective that is multi-generational. Information collected from Aboriginal
participants is primarily qualitative and is based on sensory data, oral traditions and cultural norms and
values. Traditional knowledge “is generally grounded in specific uses of particular ecosystems. It is
inseparable from landforms, environmental quality, survival of particular species, and subsistence
activities. Knowledge is taught, learned, tested and expanded through traveling and using a specific
territory. Modifying the landscape, biodiversity or human ecology jeopardizes knowledge” (Battiste and
Youngblood 2000).

Two types of information are collected during environmental assessment — occupancy and use
information, and ecological knowledge. Occupancy and use information focuses on locations and sites
of cultural significance that may be impacted by a proposed development. Aboriginal ecological
knowledge is the wisdom and understanding of a particular natural environment that has accumulated
over countless generations and can serve to aid Western scientific disciplines in analyzing project
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Figure 59 Observed and Calibrated Data for Total Nitrogen (Glaciolacustrine)

Figure 60 Observed and Calibrated Data for Total Nitrogen (Glaciofluvial)
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Figure 61 Observed and Calibrated Data for Total Phenolics (Glaciolacustrine)

1 % 1 R
o (@]
o &
0.8 0.8 -
s 5
E = X
2 o
‘S 0.6 ‘= 0.6 1 X
® 17
b Spring © Summer
Q o
; 0.4 o = 0.4 - L
kS X EIA Distribution = X EIA Distribution
= Ko
E O New Distribution, EIA Data 2 O New Distribution, EIA Data
]
o 02 @ New Distribution, New Data G 021 @ New Distribution, New Data
Modelled Data —— Modelled Data
O 1 T T T T T T T O T T T T T T T
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0 0.02 0.04 0.06 0.08 0.1 0.12 0.14
Concentration [mg/L] Concentration [mg/L]
Figure 62 Observed and Calibrated Data for Total Phenolics (Glaciofluvial)
1 5 1 ﬁ
< 0.8 Cg - 0.8+
i) o
3 5
T 06 - 06 |
o o
S .
o Spring g Summer
2 04 o 2 0.4 -
= X EIA Distribution = X EIA Distribution
. . . =]
E O New Distribution, EIA Data g O New Distribution, EIA Data
8 0.2 @ New Distribution, New Data o 0.2 1 @ New Distribution, New Data
—— Modelled Data 8 —— Modelled Data
0 1 T T T T T T T o T T T T T T T T
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0 0.02 0.04 0.06 0.08 0.1 0.12 0.14
Concentration [mg/L] Concentration [mg/L]

Golder Associates




Shell Canada Limited -32- Additional Environmental Setting Data
Jackpine Mine Expansion & Pierre River Mine Project July 2008
Figure 63 Observed and Calibrated Data for Total Phosphorus (Glaciolacustrine)
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Figure 64 Observed and Calibrated Data for Total Phosphorus (Glaciofluvial)
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Figure 65 Observed and Calibrated Data for Vanadium (Glaciolacustrine)
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Figure 66 Observed and Calibrated Data for Vanadium (Glaciofluvial)
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Figure 67 Observed and Calibrated Data for Zinc (Glaciolacustrine)
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Figure 68 Observed and Calibrated Data for Zinc (Glaciofluvial)
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Figure 69 Observed and Calibrated Data for Total Suspended Solids (Glaciolacustrine)
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Figure 70 Observed and Calibrated Data for Total Suspended Solids (Glaciofluvial)
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Figure 69 Observed and Calibrated Data for Total Suspended Solids (Glaciolacustrine)
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Figure 70 Observed and Calibrated Data for Total Suspended Solids (Glaciofluvial)
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Table 1: Q3 Summary Statistics of PAH Concentrations in Alder

Metals Average gg?gt?;ﬂ Min Max # Median Pergi:5et:tile 95UCLM
Acenaphthene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Acenaphthylene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Anthracene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Benzo(a)anthracene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Benzo(a)pyrene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Benzo(b)fluoranthene 9.1E-03 6.8E-03 5.0E-03 2.0E-02 33 5.0E-03 2.0E-02 1.1E-02
Benzo(g,h,i)perylene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Benzo(k)fluoranthene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Biphenyl 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
C2 sub’d B(a)A/chrysene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C2 sub'd B(b&Kk)F/B(a)P 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C2 sub’d biphenyl 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C2 sub’d dibenzothiophene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C2 sub'd fluorene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C2 sub’d naphthalene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C2 sub'd phenanthrene/anth 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C3 sub'd dibenzothiophene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C3 sub'd fluorene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 6 2.0E-02 2.0E-02 -
C3 sub’d naphthalene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C3 sub’d phenanthrene/anth 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C4 sub'd dibenzothiophene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C4 sub’d naphthalene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
C4 sub’d phenanthrene/anth 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
Chrysene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Dibenzo(a,h)anthracene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Dibenzothiophene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Fluoranthene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Fluorene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Indeno(1,2,3-cd)pyrene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
Methyl acenaphthene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
Methyl B(a)A/chrysene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
Methyl B(b&Kk)F/B(a)P 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
Methyl biphenyl 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
Methyl dibenzothiophene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
Methyl fluoranthene/pyrene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
Methyl fluorene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
Methyl naphthalene 8.0E-03 5.6E-03 5.0E-03 3.0E-02 33 5.0E-03 2.0E-02 9.9E-03
Methyl phenanthrene/anthracene 2.0E-02 7.0E-18 2.0E-02 2.0E-02 33 2.0E-02 2.0E-02 2.0E-02
Naphthalene 6.2E-03 3.1E-03 5.0E-03 2.0E-02 33 5.0E-03 1.0E-02 7.3E-03
Phenanthrene 6.2E-03 3.8E-03 5.0E-03 2.0E-02 33 5.0E-03 1.4E-02 7.5E-03
Pyrene 5.0E-03 1.8E-18 5.0E-03 5.0E-03 33 5.0E-03 5.0E-03 5.0E-03
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Table 2: Q3 Summary Statistics of PAH Concentrations in Berries

Metals Average Sg?gt?;ﬂ Min Max # Median Per?:SeEr?tiIe 95UCLM
Acenaphthene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Acenaphthylene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Anthracene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Benzo(a)anthracene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Benzo(a)pyrene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Benzo(b)fluoranthene 9.7E-03 7.2E-03 5.0E-03 2.0E-02 19 5.0E-03 2.0E-02 1.3E-02
Benzo(g,h,i)perylene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Benzo(k)fluoranthene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Biphenyl 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
C2 sub’d B(a)A/chrysene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C2 sub'd B(b&Kk)F/B(a)P 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C2 sub’d biphenyl 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C2 sub’d dibenzothiophene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C2 sub'd fluorene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C2 sub’d naphthalene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C2 sub'd phenanthrene/anth 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C3 sub'd dibenzothiophene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C3 sub'd fluorene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 4 2.0E-02 2.0E-02 -
C3 sub’d naphthalene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C3 sub’d phenanthrene/anth 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C4 sub'd dibenzothiophene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C4 sub’d naphthalene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
C4 sub’d phenanthrene/anth 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
Chrysene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Dibenzo(a,h)anthracene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Dibenzothiophene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Fluoranthene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Fluorene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Indeno(1,2,3-cd)pyrene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Methyl acenaphthene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
Methyl B(a)A/chrysene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
Methyl B(b&Kk)F/B(a)P 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
Methyl biphenyl 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
Methyl dibenzothiophene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
Methyl fluoranthene/pyrene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
Methyl fluorene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
Methyl naphthalene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Methyl phenanthrene/anthracene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 19 2.0E-02 2.0E-02 2.0E-02
Naphthalene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Phenanthrene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
Pyrene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 19 5.0E-03 5.0E-03 5.0E-03
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Table 3: Q3 Summary Statistics of PAH Concentrations in Cattail

Metals Average gte?/?gt?;?] Min Max # Median Pergi:5et:tile 95UCLM
Acenaphthene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Acenaphthylene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Anthracene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Benzo(a)anthracene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Benzo(a)pyrene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Benzo(b)fluoranthene 5.8E-03 3.5E-03 5.0E-03 2.0E-02 18 5.0E-03 7.2E-03 7.5E-03
Benzo(g,h,i)perylene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Benzo(k)fluoranthene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Biphenyl 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
C2 sub’d B(a)A/chrysene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C2 sub'd B(b&Kk)F/B(a)P 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C2 sub’d biphenyl 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C2 sub’d dibenzothiophene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C2 sub'd fluorene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C2 sub’d naphthalene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C2 sub'd phenanthrene/anth 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C3 sub'd dibenzothiophene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C3 sub'd fluorene 2.0E-02 - 2.0E-02 2.0E-02 1 2.0E-02 2.0E-02 -
C3 sub’d naphthalene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C3 sub’d phenanthrene/anth 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C4 sub'd dibenzothiophene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C4 sub’d naphthalene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
C4 sub’d phenanthrene/anth 2.4E-02 1.6E-02 2.0E-02 9.0E-02 18 2.0E-02 3.0E-02 3.2E-02
Chrysene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Dibenzo(a,h)anthracene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Dibenzothiophene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Fluoranthene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Fluorene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Indeno(1,2,3-cd)pyrene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Methyl acenaphthene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
Methyl B(a)A/chrysene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
Methyl B(b&Kk)F/B(a)P 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
Methyl biphenyl 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
Methyl dibenzothiophene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
Methyl fluoranthene/pyrene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
Methyl fluorene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
Methyl naphthalene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03
Methyl phenanthrene/anthracene 2.0E-02 3.6E-18 2.0E-02 2.0E-02 18 2.0E-02 2.0E-02 2.0E-02
Naphthalene 5.3E-03 1.2E-03 5.0E-03 1.0E-02 18 5.0E-03 5.7E-03 5.8E-03
Phenanthrene 6.1E-03 3.7E-03 5.0E-03 2.0E-02 18 5.0E-03 1.2E-02 7.8E-03
Pyrene 5.0E-03 8.9E-19 5.0E-03 5.0E-03 18 5.0E-03 5.0E-03 5.0E-03

e
March 2009 ‘*Golder

Report No. 08-1346-0006 3 Associates




SHELL JME & PRM PROJECT

INFORMATION

EIA

UPDATE

- SUPPORTING

Table 4: Q3 Summary Statistics of PAH Concentrations in Soil

Metals Average gte?/?gt?;i Min Max # Median Pergi:5et:tile 95UCLM
Acenaphthene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Acenaphthylene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Anthracene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Benzo(a)anthracene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Benzo(a)pyrene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Benzo(b)fluoranthene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Benzo(g,h,i)perylene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Benzo(k)fluoranthene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Biphenyl 5.0E-03 0.0E+00 5.0E-03 5.0E-03 2 5.0E-03 5.0E-03 -
C2 sub’d B(a)A/chrysene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
C2 sub'd B(b&Kk)F/B(a)P 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
C2 sub’d biphenyl 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
C2 sub’d dibenzothiophene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
C2 sub'd fluorene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
C2 sub'd naphthalene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
C2 sub'd phenanthrene/anth 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 --
C3 sub'd dibenzothiophene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
C3 sub'd fluorene - - 0.0E+00 0.0E+00 0 - - -
C3 sub’d naphthalene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
C3 sub’d phenanthrene/anth 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
C4 sub'd dibenzothiophene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
C4 sub'd naphthalene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
C4 sub’d phenanthrene/anth 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
Chrysene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Dibenzo(a,h)anthracene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Dibenzothiophene 5.0E-03 0.0E+00 5.0E-03 5.0E-03 2 5.0E-03 5.0E-03 -
Fluoranthene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Fluorene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Indeno(1,2,3-cd)pyrene 6.4E-03 6.6E-03 5.0E-03 5.0E-02 69 5.0E-03 1.1E-02 8.0E-03
Methyl acenaphthene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
Methyl B(a)A/chrysene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
Methyl B(b&Kk)F/B(a)P 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
Methyl biphenyl 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
Methyl dibenzothiophene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
Methyl fluoranthene/pyrene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
Methyl fluorene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
Methyl naphthalene 7.2E-03 7.2E-03 5.0E-03 5.0E-02 69 5.0E-03 2.0E-02 8.9E-03
Methyl phenanthrene/anthracene 2.0E-02 0.0E+00 2.0E-02 2.0E-02 2 2.0E-02 2.0E-02 -
Naphthalene 6.5E-03 6.7E-03 5.0E-03 5.0E-02 69 5.0E-03 1.3E-02 8.1E-03
Phenanthrene 8.6E-03 1.3E-02 5.0E-03 8.0E-02 69 5.0E-03 3.2E-02 1.2E-02
Pyrene 6.5E-03 6.7E-03 5.0E-03 5.0E-02 69 5.0E-03 1.3E-02 8.1E-03
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Table 5: Q3 Summary Statistics of Metal Concentrations in Alder

Metals Average g:e?/?:t?(;i Min Max # Median Pe?cset:l]ti le 95UCLM
Aluminum 5.7E+01 4.2E+01 1.1E+01 2.0E+02 33 4.9E+01 1.2E+02 7.1E+01
Antimony 3.0E-02 2.1E-17 3.0E-02 3.0E-02 33 3.0E-02 3.0E-02 3.0E-02
Arsenic 2.6E-02 6.1E-03 2.5E-02 6.0E-02 33 2.5E-02 2.5E-02 2.8E-02
Barium 3.9E+01 3.8E+01 1.6E+00 1.2E+02 33 2.0E+01 1.0E+02 5.1E+01
Beryllium 2.7E-02 8.5E-03 2.5E-02 6.0E-02 33 2.5E-02 3.9E-02 3.0E-02
Bismuth 1.5E-02 2.2E-02 1.0E-02 1.1E-01 33 1.0E-02 4.2E-02 2.3E-02
Boron 2.7E+01 1.9E+01 3.1E+00 6.8E+01 33 3.1E+01 6.3E+01 3.3E+01
Cadmium 2.3E-02 2.3E-02 1.0E-02 1.1E-01 33 1.0E-02 6.4E-02 3.1E-02
Cesium 3.9E-02 4.8E-02 1.0E-02 2.2E-01 33 2.0E-02 1.3E-01 5.5E-02
Chromium 3.9E-01 4.1E-01 5.0E-02 1.6E+00 33 3.0E-01 1.4E+00 5.3E-01
Cobalt 5.3E-01 4.7E-01 2.0E-02 1.7E+00 33 4.4E-01 1.5E+00 6.9E-01
Copper 4.3E+00 1.8E+00 7.0E-01 8.8E+00 33 4.3E+00 6.8E+00 5.0E+00
Iron 9.2E+01 3.4E+01 4.5E+01 2.2E+02 33 8.1E+01 1.6E+02 1.0E+02
Lead 7.8E-02 5.9E-02 2.0E-02 3.2E-01 33 8.0E-02 1.5E-01 9.8E-02
Magnesium 2.3E+03 6.3E+02 1.2E+03 3.5E+03 33 2.4E+03 3.5E+03 2.6E+03
Manganese 4.2E+02 4.1E+02 3.4E+01 2.5E+03 33 3.4E+02 8.5E+02 5.6E+02
Mercury 1.1E-02 4.9E-03 4.0E-03 2.0E-02 33 1.1E-02 1.8E-02 1.3E-02
Molybdenum 1.8E-01 3.1E-01 1.0E-02 1.0E+00 33 5.0E-02 9.0E-01 2.9E-01
Nickel 5.7E+00 6.7E+00 5.0E-02 2.7E+01 33 2.7E+00 1.9E+01 8.0E+00
Potassium 7.8E+03 3.5E+03 3.1E+03 1.9E+04 33 7.1E+03 1.4E+04 9.0E+03
Rubidium 1.1E+01 8.6E+00 2.7E+00 4.9E+01 33 9.7E+00 2.0E+01 1.4E+01
Selenium 5.8E-02 2.8E-02 5.0E-02 2.0E-01 33 5.0E-02 1.0E-01 6.7E-02
Silver 5.0E-01 0.0E+00 5.0E-01 5.0E-01 33 5.0E-01 5.0E-01 -
Sodium 4.6E+00 1.7E+00 2.0E+00 8.0E+00 33 4.0E+00 7.4E+00 5.1E+00
Strontium 3.6E+01 1.6E+01 1.4E+01 8.7E+01 33 3.0E+01 6.7E+01 4.1E+01
Tellurium 4.0E-02 1.4E-17 4.0E-02 4.0E-02 33 4.0E-02 4.0E-02 4.0E-02
Thallium 3.0E-02 2.1E-17 3.0E-02 3.0E-02 33 3.0E-02 3.0E-02 3.0E-02
Tin 5.0E-01 0.0E+00 5.0E-01 5.0E-01 33 5.0E-01 5.0E-01 --
Titanium 4.9E-01 3.4E-01 1.5E-01 1.7E+00 33 4.1E-01 1.1E+00 6.1E-01
Uranium 1.0E-02 3.5E-18 1.0E-02 1.0E-02 33 1.0E-02 1.0E-02 1.0E-02
Vanadium 5.0E-02 5.3E-02 3.0E-02 3.0E-01 33 3.0E-02 1.2E-01 6.8E-02
Zinc 3.3E+01 1.9E+01 1.0E+01 7.0E+01 33 3.1E+01 6.4E+01 3.9E+01
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Table 6: Q3 Summary Statistics of Metal Concentrations in Berries

Metals Average g;?,?:t?;ﬁ Min Max # Median Perisgrr:tile 95UCLM
Aluminum 1.6E+01 7.7E+00 8.0E+00 3.7E+01 20 1.3E+01 2.7E+01 2.0E+01
Antimony 3.0E-02 1.8E-17 3.0E-02 3.0E-02 20 3.0E-02 3.0E-02 3.0E-02
Arsenic 2.6E-02 5.6E-03 2.5E-02 5.0E-02 20 2.5E-02 2.6E-02 2.9E-02
Barium 1.6E+01 3.4E+00 1.0E+01 2.3E+01 20 1.5E+01 2.1E+01 1.7E+01
Beryllium 2.5E-02 3.6E-18 2.5E-02 2.5E-02 20 2.5E-02 2.5E-02 2.5E-02
Bismuth 1.0E-02 1.8E-18 1.0E-02 1.0E-02 20 1.0E-02 1.0E-02 1.0E-02
Boron 6.6E+00 4.2E+00 4.3E+00 2.4E+01 20 5.5E+00 1.0E+01 8.4E+00
Cadmium 1.0E-02 1.8E-18 1.0E-02 1.0E-02 20 1.0E-02 1.0E-02 1.0E-02
Cesium 4.2E-02 3.1E-02 1.0E-02 1.4E-01 20 3.5E-02 8.3E-02 5.6E-02
Chromium 1.5E-01 1.4E-01 5.0E-02 6.0E-01 20 1.0E-01 4.1E-01 2.1E-01
Cobalt 1.4E-02 8.2E-03 5.0E-03 3.0E-02 20 1.0E-02 3.0E-02 1.8E-02
Copper 3.4E+00 4.1E-01 2.5E+00 4.3E+00 20 3.4E+00 3.9E+00 3.6E+00
Iron 2.0E+01 1.3E+01 2.5E+00 5.8E+01 20 1.6E+01 3.7E+01 2.6E+01
Lead 4.6E-02 2.8E-02 2.0E-02 1.2E-01 20 4.0E-02 8.2E-02 5.8E-02
Magnesium 4.7E+02 6.9E+01 3.8E+02 6.6E+02 20 4.7E+02 5.7E+02 5.0E+02
Manganese 2.4E+02 5.9E+01 1.5E+02 3.7E+02 20 2.3E+02 3.5E+02 2.7E+02
Mercury 9.8E-03 2.5E-02 4.0E-03 1.2E-01 20 4.0E-03 1.4E-02 2.1E-02
Molybdenum 4.0E-02 2.2E-02 1.0E-02 1.2E-01 20 4.0E-02 6.3E-02 4.9E-02
Nickel 5.8E-01 3.0E-01 3.0E-01 1.7E+00 20 5.0E-01 9.4E-01 7.1E-01
Potassium 4.5E+03 5.1E+02 4.1E+03 5.7E+03 20 4.3E+03 5.6E+03 4.7E+03
Rubidium 1.3E+01 5.3E+00 3.4E+00 2.3E+01 20 1.3E+01 2.0E+01 1.5E+01
Selenium 5.5E-02 2.2E-02 5.0E-02 1.5E-01 20 5.0E-02 5.5E-02 6.5E-02
Silver 5.0E-01 0.0E+00 5.0E-01 5.0E-01 20 5.0E-01 5.0E-01 --
Sodium 3.7E+00 3.0E+00 1.0E+00 1.4E+01 20 3.0E+00 7.4E+00 5.0E+00
Strontium 1.3E+00 4.8E-01 8.5E-01 2.6E+00 20 1.2E+00 2.4E+00 1.5E+00
Tellurium 4.0E-02 7.1E-18 4.0E-02 4.0E-02 20 4.0E-02 4.0E-02 4.0E-02
Thallium 3.4E-02 1.6E-02 3.0E-02 1.0E-01 20 3.0E-02 3.4E-02 4.0E-02
Tin 5.0E-01 0.0E+00 5.0E-01 5.0E-01 20 5.0E-01 5.0E-01 -
Titanium 2.2E-01 1.4E-01 1.0E-01 6.1E-01 20 1.5E-01 4.8E-01 2.8E-01
Uranium 1.0E-02 1.8E-18 1.0E-02 1.0E-02 20 1.0E-02 1.0E-02 1.0E-02
Vanadium 3.0E-02 1.8E-17 3.0E-02 3.0E-02 20 3.0E-02 3.0E-02 3.0E-02
Zinc 9.4E+00 5.4E+00 4.4E+00 3.1E+01 20 7.9E+00 1.3E+01 1.2E+01
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Table 7: Q3 Summary Statistics of Metal Concentrations in Cattail

Metals Average gte?/?gt?;i Min Max # Median Pergi:5et:tile 95UCLM
Aluminum 2.0E+03 2.4E+03 3.8E+01 8.3E+03 18 9.9E+02 6.0E+03 3.1E+03
Antimony 6.8E-02 4.9E-02 3.0E-02 1.6E-01 18 4.0E-02 1.5E-01 9.0E-02
Arsenic 1.4E+00 1.9E+00 8.0E-02 7.5E+00 18 8.7E-01 5.0E+00 2.3E+00
Barium 5.0E+01 5.8E+01 7.1E+00 2.6E+02 18 3.4E+01 1.3E+02 7.7E+01
Beryllium 1.1E-01 1.3E-01 2.5E-02 5.2E-01 18 7.0E-02 3.2E-01 1.7E-01
Bismuth 2.9E-02 2.9E-02 1.0E-02 1.3E-01 18 2.0E-02 6.2E-02 4.2E-02
Boron 1.4E+01 6.8E+00 4.1E+00 2.8E+01 18 1.2E+01 2.6E+01 1.7E+01
Cadmium 1.4E-01 1.2E-01 1.0E-02 3.5E-01 18 8.5E-02 3.5E-01 1.9E-01
Cesium 1.4E-01 1.3E-01 1.0E-02 3.8E-01 18 7.0E-02 3.6E-01 2.0E-01
Chromium 1.5E+01 4.2E+01 2.0E-01 1.8E+02 18 4.0E+00 3.9E+01 3.4E+01
Cobalt 3.4E+00 4.3E+00 6.0E-02 1.5E+01 18 2.1E+00 1.2E+01 5.3E+00
Copper 4.9E+00 2.8E+00 7.0E-01 9.5E+00 18 4.6E+00 8.6E+00 6.2E+00
Iron 3.8E+03 4.2E+03 1.1E+02 1.8E+04 18 3.0E+03 8.8E+03 5.8E+03
Lead 1.3E+00 1.5E+00 1.1E-01 6.8E+00 18 8.2E-01 3.2E+00 2.0E+00
Magnesium 2.2E+03 5.7E+02 1.4E+03 3.8E+03 18 2.2E+03 3.0E+03 2.5E+03
Manganese 5.4E+02 6.0E+02 6.5E+01 2.6E+03 18 3.6E+02 1.2E+03 8.2E+02
Mercury 1.6E-02 1.0E-02 4.0E-03 4.8E-02 18 1.4E-02 2.7E-02 2.0E-02
Molybdenum 1.0E+00 9.1E-01 1.9E-01 3.0E+00 18 6.4E-01 2.8E+00 1.4E+00
Nickel 1.2E+01 2.0E+01 9.0E-01 8.8E+01 18 7.6E+00 3.2E+01 2.1E+01
Potassium 2.3E+04 9.5E+03 4.8E+03 3.9E+04 18 2.5E+04 3.7E+04 2.7E+04
Rubidium 8.4E+00 3.2E+00 1.2E+00 1.5E+01 18 8.8E+00 1.2E+01 9.9E+00
Selenium 2.4E-01 2.5E-01 5.0E-02 1.1E+00 18 2.0E-01 5.9E-01 3.5E-01
Silver 8.1E-01 5.2E-01 5.0E-01 2.0E+00 18 5.0E-01 2.0E+00 1.0E+00
Sodium 3.1E+03 3.1E+03 4.0E+02 1.1E+04 18 2.1E+03 1.1E+04 4.5E+03
Strontium 3.0E+01 1.4E+01 6.9E+00 6.2E+01 18 3.0E+01 4.9E+01 3.7E+01
Tellurium 6.5E-02 4.4E-02 4.0E-02 1.5E-01 18 4.0E-02 1.5E-01 8.5E-02
Thallium 6.5E-02 5.1E-02 3.0E-02 1.9E-01 18 4.0E-02 1.6E-01 8.9E-02
Tin 8.1E-01 5.2E-01 5.0E-01 2.0E+00 18 5.0E-01 2.0E+00 1.0E+00
Titanium 1.5E+01 1.7E+01 6.7E-01 5.5E+01 18 7.4E+00 5.5E+01 2.3E+01
Uranium 1.8E-01 2.6E-01 2.0E-02 1.1E+00 18 1.2E-01 4.5E-01 2.9E-01
Vanadium 4.6E+00 4.4E+00 1.5E-01 1.3E+01 18 3.1E+00 1.2E+01 6.6E+00
Zinc 4.2E+01 3.5E+01 8.1E+00 1.6E+02 18 3.6E+01 8.7E+01 5.8E+01
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Table 8: Q3 Summary Statistics of Metal Concentrations in Labrador Tea

Metals Average gte?/?gt?;i Min Max # Median Pergi:5et:tile 95UCLM
Aluminum 5.7E+01 2.2E+01 3.2E+01 1.3E+02 22 5.3E+01 9.6E+01 6.6E+01
Antimony 3.0E-02 1.8E-17 3.0E-02 3.0E-02 22 3.0E-02 3.0E-02 3.0E-02
Arsenic 2.5E-02 7.1E-18 2.5E-02 2.5E-02 22 2.5E-02 2.5E-02 2.5E-02
Barium 9.2E+01 2.8E+01 2.7E+01 1.4E+02 22 9.3E+01 1.3E+02 1.0E+02
Beryllium 2.5E-02 7.1E-18 2.5E-02 2.5E-02 22 2.5E-02 2.5E-02 2.5E-02
Bismuth 1.0E-02 1.8E-18 1.0E-02 1.0E-02 22 1.0E-02 1.0E-02 1.0E-02
Boron 2.4E+01 5.7E+00 1.6E+01 3.5E+01 22 2.4E+01 3.2E+01 2.6E+01
Cadmium 1.4E-02 1.9E-02 1.0E-02 1.0E-01 22 1.0E-02 1.0E-02 2.2E-02
Cesium 3.2E-02 3.4E-02 1.0E-02 1.4E-01 22 1.5E-02 8.9E-02 4.6E-02
Chromium 4.0E-01 2.5E-01 5.0E-02 1.0E+00 22 3.5E-01 8.9E-01 5.1E-01
Cobalt 6.0E-02 4.5E-02 2.0E-02 1.9E-01 22 4.0E-02 1.3E-01 7.9E-02
Copper 4.2E+00 1.1E+00 2.2E+00 8.0E+00 22 4.1E+00 5.6E+00 4.7E+00
Iron 6.8E+01 2.0E+01 4.1E+01 1.3E+02 22 6.6E+01 9.6E+01 7.6E+01
Lead 7.8E-02 4.4E-02 2.0E-02 1.8E-01 22 8.0E-02 1.3E-01 9.6E-02
Magnesium 1.5E+03 2.7E+02 8.7E+02 2.2E+03 22 1.5E+03 1.8E+03 1.6E+03
Manganese 3.4E+02 7.4E+01 2.2E+02 4.9E+02 22 3.4E+02 4.6E+02 3.8E+02
Mercury 1.7E-02 4.8E-03 1.0E-02 2.7E-02 22 1.5E-02 2.7E-02 1.9E-02
Molybdenum 1.1E-02 6.4E-03 1.0E-02 4.0E-02 22 1.0E-02 1.0E-02 1.4E-02
Nickel 1.4E+00 1.5E+00 2.0E-01 5.3E+00 22 7.5E-01 4.7E+00 2.1E+00
Potassium 6.1E+03 1.4E+03 4.3E+03 1.1E+04 22 5.9E+03 7.4E+03 6.7E+03
Rubidium 1.2E+01 1.0E+01 2.1E+00 4.3E+01 22 6.3E+00 2.6E+01 1.6E+01
Selenium 5.2E-02 1.1E-02 5.0E-02 1.0E-01 22 5.0E-02 5.0E-02 5.7E-02
Silver 5.0E-01 0.0E+00 5.0E-01 5.0E-01 22 5.0E-01 5.0E-01 --
Sodium 6.1E+00 2.9E+00 3.0E+00 1.4E+01 22 5.0E+00 1.1E+01 7.3E+00
Strontium 1.3E+01 7.6E+00 4.2E+00 3.6E+01 22 1.2E+01 2.5E+01 1.7E+01
Tellurium 4.0E-02 7.1E-18 4.0E-02 4.0E-02 22 4.0E-02 4.0E-02 4.0E-02
Thallium 8.6E-02 1.3E-01 3.0E-02 5.0E-01 22 3.0E-02 4.0E-01 1.4E-01
Tin 5.0E-01 0.0E+00 5.0E-01 5.0E-01 22 5.0E-01 5.0E-01 -
Titanium 7.3E-01 2.0E-01 4.4E-01 1.3E+00 22 7.1E-01 1.1E+00 8.1E-01
Uranium 1.0E-02 1.8E-18 1.0E-02 1.0E-02 22 1.0E-02 1.0E-02 1.0E-02
Vanadium 6.1E-02 4.3E-02 3.0E-02 2.1E-01 22 4.5E-02 1.1E-01 7.9E-02
Zinc 2.7E+01 7.5E+00 2.0E+01 5.1E+01 22 2.5E+01 4.0E+01 3.1E+01
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Table 9: Q3 Summary Statistics of Metal Concentrations in Soil

Metals Average gte?/?:tiatr)ﬁ Min Max Count Median Pergi:5et:tile 95UCLM
Aluminum 4.2E+03 3.4E+03 4.5E+01 1.3E+04 70 2.8E+03 1.1E+04 5.0E+03
Antimony 2.1E-01 2.5E-01 3.0E-02 3.8E-01 2 2.1E-01 3.6E-01 5.5E-01
Arsenic 5.3E+00 6.2E+00 2.5E-02 2.3E+01 70 2.2E+00 1.7E+01 6.8E+00
Barium 1.6E+02 1.6E+02 5.2E+00 6.1E+02 70 8.2E+01 4.2E+02 2.0E+02
Beryllium 4.0E-01 5.3E-01 2.5E-02 3.0E+00 70 1.5E-01 1.1E+00 5.2E-01
Bismuth 8.1E-02 7.9E-02 1.0E-02 2.7E-01 70 3.5E-02 2.1E-01 1.0E-01
Boron 6.1E+00 8.9E+00 3.0E-01 4.9E+01 70 4.1E+00 2.6E+01 8.2E+00
Cadmium 6.0E-01 2.1E+00 1.0E-02 1.3E+01 70 1.0E-01 1.3E+00 1.1E+00
Cesium 1.3E-01 1.7E-01 1.0E-02 2.5E-01 2 1.3E-01 2.4E-01 3.7E-01
Chromium 5.4E+00 4.4E+00 3.0E-01 1.5E+01 70 3.5E+00 1.3E+01 6.4E+00
Cobalt 7.0E+00 1.4E+01 5.0E-02 8.6E+01 70 2.9E+00 3.4E+01 1.0E+01
Copper 9.9E+00 1.2E+01 4.0E-01 5.8E+01 70 4.2E+00 2.9E+01 1.3E+01
Iron 1.2E+04 8.9E+03 5.0E+01 3.6E+04 70 8.6E+03 2.6E+04 1.4E+04
Lead 5.7E+00 4.8E+00 2.0E-02 1.5E+01 70 3.3E+00 1.3E+01 6.8E+00
Magnesium 1.3E+03 1.3E+03 2.5E+01 7.1E+03 70 1.3E+03 2.6E+03 1.6E+03
Manganese 4.4E+02 8.4E+02 1.8E+00 4.0E+03 70 1.7E+02 2.4E+03 6.3E+02
Mercury 4.3E-02 3.2E-02 2.5E-03 1.1E-01 73 3.4E-02 9.5E-02 5.1E-02
Molybdenum 1.3E+00 1.6E+00 1.0E-02 6.6E+00 70 5.6E-01 4.8E+00 1.7E+00
Nickel 2.0E+01 3.6E+01 3.0E-01 2.4E+02 70 5.8E+00 8.0E+01 2.8E+01
Potassium 8.7E+02 2.0E+03 2.9E+01 1.5E+04 70 3.6E+02 1.6E+03 1.3E+03
Rubidium 6.1E+00 3.3E+00 3.8E+00 8.4E+00 2 6.1E+00 8.2E+00 1.1E+01
Selenium 8.2E-01 1.1E+00 5.0E-02 4.8E+00 70 2.5E-01 3.0E+00 1.1E+00
Silver 5.0E-01 0.0E+00 5.0E-01 5.0E-01 70 5.0E-01 5.0E-01 -
Sodium 7.5E+01 1.3E+02 1.0E+00 9.3E+02 70 4.7E+01 2.7E+02 1.0E+02
Strontium 3.6E+01 3.8E+01 9.2E-01 1.6E+02 70 2.1E+01 1.0E+02 4.4E+01
Tellurium 4.0E-02 0.0E+00 4.0E-02 4.0E-02 2 4.0E-02 4.0E-02 -
Thallium 1.3E-01 8.6E-02 1.0E-01 6.0E-01 70 1.0E-01 3.0E-01 1.5E-01
Tin 2.0E+00 2.5E-01 5.0E-01 2.0E+00 70 2.0E+00 2.0E+00 2.0E+00
Titanium 6.1E+01 2.8E+01 4.1E-01 1.3E+02 70 6.2E+01 9.9E+01 6.8E+01
Uranium 1.3E+00 1.7E+00 1.0E-02 7.1E+00 70 4.5E-01 5.1E+00 1.7E+00
Vanadium 1.1E+01 8.5E+00 3.0E-02 3.0E+01 70 8.1E+00 2.4E+01 1.3E+01
Zinc 5.0E+01 6.3E+01 4.0E+00 3.6E+02 70 2.4E+01 1.5E+02 6.4E+01
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Table 10: Combined Dataset Summary Statistics of Metal Concentrations in Berries

Metals Average SL?/?:I?(;(: Min Max Count Median 95th Percentile 95UCLM
Aluminum 1.4E+01 6.8E+00 7.0E+00 3.7E+01 52 1.1E+01 2.9E+01 1.6E+01
Antimony 3.0E-02 2.5E-17 3.0E-02 3.0E-02 52 3.0E-02 3.0E-02 3.0E-02
Arsenic 2.5E-02 3.5E-03 2.5E-02 5.0E-02 52 2.5E-02 2.5E-02 2.6E-02
Barium 1.6E+01 3.7E+00 9.7E+00 2.5E+01 52 1.5E+01 2.2E+01 1.7E+01
Beryllium 2.5E-02 1.4E-17 2.5E-02 2.5E-02 52 2.5E-02 2.5E-02 2.5E-02
Bismuth 1.0E-02 1.4E-03 1.0E-02 2.0E-02 52 1.0E-02 1.0E-02 1.1E-02
Boron 5.4E+00 3.1E+00 2.5E+00 2.4E+01 52 5.0E+00 9.4E+00 6.2E+00
Cadmium 1.1E-02 5.3E-03 1.0E-02 4.0E-02 52 1.0E-02 2.0E-02 1.3E-02
Cesium 3.6E-02 2.8E-02 1.0E-02 1.4E-01 52 3.0E-02 8.0E-02 4.4E-02
Chromium 2.7E-01 2.6E-01 5.0E-02 1.1E+00 52 2.0E-01 9.5E-01 3.4E-01
Cobalt 1.3E-02 8.3E-03 5.0E-03 3.0E-02 52 1.0E-02 3.0E-02 1.5E-02
Copper 4.3E+00 1.4E+00 2.5E+00 9.4E+00 52 4.0E+00 6.4E+00 4.6E+00
Iron 2.1E+01 1.3E+01 2.5E+00 8.1E+01 52 1.8E+01 4.2E+01 2.4E+01
Lead 6.2E-02 4.0E-02 2.0E-02 1.9E-01 52 5.0E-02 1.3E-01 7.3E-02
Magnesium 4.9E+02 9.7E+01 3.0E+02 8.0E+02 52 4.7E+02 6.6E+02 5.1E+02
Manganese 2.4E+02 7.9E+01 1.2E+02 5.2E+02 52 2.2E+02 3.9E+02 2.6E+02
Mercury 6.2E-03 1.5E-02 4.0E-03 1.2E-01 52 4.0E-03 4.0E-03 1.0E-02
Molybdenum 7.8E-02 7.6E-02 1.0E-02 4.7E-01 52 5.0E-02 2.0E-01 9.8E-02
Nickel 6.5E-01 3.0E-01 3.0E-01 1.7E+00 52 5.0E-01 1.2E+00 7.3E-01
Potassium 4.6E+03 4.7E+02 3.9E+03 5.8E+03 52 4.5E+03 5.5E+03 4.7E+03
Rubidium 1.1E+01 5.0E+00 3.4E+00 2.4E+01 52 1.1E+01 2.0E+01 1.3E+01
Selenium 5.2E-02 1.4E-02 5.0E-02 1.5E-01 52 5.0E-02 5.0E-02 5.6E-02
Silver 5.0E-01 0.0E+00 5.0E-01 5.0E-01 52 5.0E-01 5.0E-01 --
Sodium 6.0E+00 7.2E+00 1.0E+00 3.2E+01 52 3.0E+00 2.0E+01 7.9E+00
Strontium 1.3E+00 5.1E-01 4.3E-01 2.6E+00 52 1.2E+00 2.3E+00 1.4E+00
Tellurium 4.0E-02 2.1E-17 4.0E-02 4.0E-02 52 4.0E-02 4.0E-02 4.0E-02
Thallium 3.1E-02 9.7E-03 3.0E-02 1.0E-01 52 3.0E-02 3.0E-02 3.4E-02
Tin 5.3E-01 2.1E-01 5.0E-01 2.0E+00 52 5.0E-01 5.0E-01 5.9E-01
Titanium 1.7E-01 1.1E-01 7.0E-02 6.1E-01 52 1.2E-01 4.4E-01 2.0E-01
Uranium 1.0E-02 5.3E-18 1.0E-02 1.0E-02 52 1.0E-02 1.0E-02 1.0E-02
Vanadium 3.0E-02 2.5E-17 3.0E-02 3.0E-02 52 3.0E-02 3.0E-02 3.0E-02
Zinc 8.8E+00 3.7E+00 4.4E+00 3.1E+01 52 8.4E+00 1.2E+01 9.8E+00
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Table 11: Combined Dataset Summary Statistics of Metal Concentrations in Cattail

Metals Average SL?/?:I?(;(: Min Max Count Median 95th Percentile 95UCLM
Aluminum 8.5E+02 1.6E+03 6.0E+00 8.3E+03 59 1.5E+02 4.1E+03 1.3E+03
Antimony 4.2E-02 3.2E-02 3.0E-02 1.6E-01 59 3.0E-02 1.2E-01 5.0E-02
Arsenic 1.2E+00 1.7E+00 2.5E-02 7.5E+00 59 3.1E-01 4.6E+00 1.6E+00
Barium 4.0E+01 5.4E+01 4.4E+00 3.1E+02 59 2.3E+01 1.1E+02 5.4E+01
Beryllium 5.4E-02 8.0E-02 2.5E-02 5.2E-01 59 2.5E-02 1.7E-01 7.5E-02
Bismuth 1.7E-02 1.9E-02 1.0E-02 1.3E-01 59 1.0E-02 4.6E-02 2.2E-02
Boron 1.2E+01 5.1E+00 5.6E+00 2.8E+01 59 1.0E+01 2.5E+01 1.3E+01
Cadmium 5.1E-02 8.8E-02 1.0E-02 3.5E-01 59 1.0E-02 2.7E-01 7.3E-02
Cesium 5.7E-02 9.3E-02 1.0E-02 3.8E-01 59 1.0E-02 3.2E-01 8.0E-02
Chromium 6.2E+00 2.4E+01 5.0E-02 1.8E+02 59 1.5E+00 1.2E+01 1.2E+01
Cobalt 1.3E+00 2.7E+00 1.0E-02 1.5E+01 59 2.3E-01 5.0E+00 2.0E+00
Copper 2.4E+00 2.4E+00 5.0E-02 9.5E+00 59 1.6E+00 8.0E+00 3.0E+00
Iron 2.7E+03 3.3E+03 5.7E+01 1.8E+04 59 1.9E+03 7.3E+03 3.6E+03
Lead 5.9E-01 9.9E-01 2.0E-02 6.8E+00 59 2.2E-01 2.0E+00 8.4E-01
Magnesium 1.8E+03 5.4E+02 9.7E+02 3.8E+03 59 1.7E+03 2.7E+03 1.9E+03
Manganese 2.6E+02 3.9E+02 1.1E+01 2.6E+03 59 1.4E+02 8.6E+02 3.6E+02
Mercury 8.4E-03 7.8E-03 2.0E-03 4.8E-02 59 4.0E-03 2.1E-02 1.0E-02
Molybdenum 7.0E-01 6.8E-01 4.0E-02 3.0E+00 59 4.9E-01 2.4E+00 8.7E-01
Nickel 5.0E+00 1.2E+01 5.0E-02 8.8E+01 59 1.7E+00 1.3E+01 8.0E+00
Potassium 1.7E+04 8.2E+03 5.1E+03 3.9E+04 59 1.5E+04 3.4E+04 1.9E+04
Rubidium 5.1E+00 3.4E+00 1.1E+00 1.5E+01 59 3.6E+00 1.1E+01 6.0E+00
Selenium 1.2E-01 1.6E-01 5.0E-02 1.1E+00 59 5.0E-02 3.1E-01 1.6E-01
Silver 5.9E-01 3.1E-01 5.0E-01 2.0E+00 59 5.0E-01 1.1E+00 6.7E-01
Sodium 3.7E+03 2.8E+03 1.5E+02 1.1E+04 59 2.8E+03 1.0E+04 4.4E+03
Strontium 2.1E+01 1.3E+01 5.5E+00 6.2E+01 59 1.9E+01 4.6E+01 2.5E+01
Tellurium 4.8E-02 2.6E-02 4.0E-02 1.5E-01 59 4.0E-02 1.1E-01 5.4E-02
Thallium 4.1E-02 3.2E-02 3.0E-02 1.9E-01 59 3.0E-02 1.1E-01 4.9E-02
Tin 5.9E-01 3.1E-01 5.0E-01 2.0E+00 59 5.0E-01 1.1E+00 6.7E-01
Titanium 7.9E+00 1.3E+01 7.0E-02 5.5E+01 59 1.5E+00 3.1E+01 1.1E+01
Uranium 1.3E-01 2.1E-01 1.0E-02 1.1E+00 59 3.0E-02 4.0E-01 1.9E-01
Vanadium 2.1E+00 3.1E+00 3.0E-02 1.3E+01 59 6.0E-01 1.0E+01 2.8E+00
Zinc 2.2E+01 2.4E+01 4.0E+00 1.6E+02 59 1.4E+01 5.2E+01 2.8E+01
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Table 12: Combined Dataset Summary Statistics of Metal Concentrations in Labrador Tea

Metals Average gg?gt?;?] Min Max Count Median Pergi:5et:tile 95UCLM
Aluminum 6.4E+01 2.6E+01 2.9E+01 1.5E+02 63 5.9E+01 1.1E+02 7.0E+01
Antimony 3.0E-02 1.9E-03 3.0E-02 4.5E-02 63 3.0E-02 3.0E-02 3.1E-02
Arsenic 2.6E-02 4.8E-03 2.5E-02 6.0E-02 63 2.5E-02 2.5E-02 2.7E-02
Barium 9.0E+01 2.9E+01 2.7E+01 1.7E+02 63 8.8E+01 1.3E+02 9.7E+01
Beryllium 2.5E-02 2.8E-17 2.5E-02 2.5E-02 63 2.5E-02 2.5E-02 2.5E-02
Bismuth 1.0E-02 2.5E-03 1.0E-02 3.0E-02 63 1.0E-02 1.0E-02 1.1E-02
Boron 2.4E+01 5.5E+00 9.2E+00 3.5E+01 63 2.3E+01 3.2E+01 2.5E+01
Cadmium 1.3E-02 1.3E-02 1.0E-02 1.0E-01 63 1.0E-02 2.9E-02 1.6E-02
Cesium 3.9E-02 3.5E-02 1.0E-02 1.6E-01 63 3.0E-02 1.1E-01 4.7E-02
Chromium 5.4E-01 4.5E-01 5.0E-02 3.2E+00 63 5.0E-01 1.1E+00 6.5E-01
Cobalt 4.8E-02 3.2E-02 5.0E-03 1.9E-01 63 4.0E-02 1.1E-01 5.6E-02
Copper 4.1E+00 1.9E+00 7.0E-01 8.0E+00 63 3.8E+00 7.4E+00 4.5E+00
Iron 8.9E+01 4.7E+01 4.1E+01 3.2E+02 63 7.9E+01 1.3E+02 1.0E+02
Lead 6.6E-02 3.7E-02 2.0E-02 1.8E-01 63 6.0E-02 1.3E-01 7.5E-02
Magnesium 1.5E+03 2.6E+02 8.7E+02 2.2E+03 63 1.5E+03 1.9E+03 1.6E+03
Manganese 3.0E+02 9.6E+01 1.4E+02 6.0E+02 63 2.9E+02 4.7E+02 3.2E+02
Mercury 1.4E-02 4.4E-03 4.0E-03 2.7E-02 63 1.3E-02 2.3E-02 1.5E-02
Molybdenum 1.5E-02 9.3E-03 1.0E-02 5.0E-02 63 1.0E-02 3.0E-02 1.7E-02
Nickel 1.2E+00 1.0E+00 2.0E-01 5.3E+00 63 9.0E-01 3.0E+00 1.5E+00
Potassium 5.5E+03 1.1E+03 3.2E+03 1.1E+04 63 5.4E+03 7.0E+03 5.8E+03
Rubidium 1.0E+01 7.2E+00 2.1E+00 4.3E+01 63 7.6E+00 2.2E+01 1.2E+01
Selenium 5.8E-02 2.9E-02 5.0E-02 2.0E-01 63 5.0E-02 1.0E-01 6.5E-02
Silver 5.0E-01 0.0E+00 5.0E-01 5.0E-01 63 5.0E-01 5.0E-01 -
Sodium 7.5E+00 7.8E+00 1.0E+00 4.7E+01 63 5.0E+00 2.1E+01 9.4E+00
Strontium 1.2E+01 6.8E+00 2.4E+00 3.6E+01 63 9.6E+00 2.4E+01 1.3E+01
Tellurium 4.0E-02 2.1E-17 4.0E-02 4.0E-02 63 4.0E-02 4.0E-02 4.0E-02
Thallium 5.2E-02 8.0E-02 3.0E-02 5.0E-01 63 3.0E-02 1.1E-01 7.2E-02
Tin 5.0E-01 0.0E+00 5.0E-01 5.0E-01 63 5.0E-01 5.0E-01 -
Titanium 8.3E-01 4.8E-01 2.7E-01 3.4E+00 63 7.3E-01 1.3E+00 9.5E-01
Uranium 1.4E-01 1.9E-01 1.0E-02 5.0E-01 63 1.0E-02 5.0E-01 1.8E-01
Vanadium 9.2E-02 7.2E-02 3.0E-02 4.2E-01 63 8.0E-02 1.9E-01 1.1E-01
Zinc 2.6E+01 7.1E+00 1.4E+01 5.1E+01 63 2.5E+01 3.8E+01 2.8E+01
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Table 13: Combined Dataset Summary Statistics of Metal Concentrations in Soil

Metals Average gg?gt?;?] Min Max Count Median Pergi:5et:tile 95UCLM
Aluminum 3.6E+03 3.8E+03 4.5E+01 2.1E+04 142 2.0E+03 1.2E+04 4.2E+03
Antimony 2.1E-01 2.5E-01 3.0E-02 3.8E-01 2 2.1E-01 3.6E-01 5.5E-01
Arsenic 3.4E+00 5.1E+00 2.5E-02 2.3E+01 142 1.2E+00 1.5E+01 4.3E+00
Barium 1.3E+02 1.4E+02 1.7E+00 6.1E+02 142 6.2E+01 4.1E+02 1.5E+02
Beryllium 2.8E-01 4.1E-01 2.5E-02 3.0E+00 142 1.0E-01 9.6E-01 3.5E-01
Bismuth 1.5E-01 1.1E-01 1.0E-02 2.7E-01 142 1.7E-01 2.5E-01 1.6E-01
Boron 6.4E+00 9.1E+00 3.0E-01 4.9E+01 142 3.0E+00 2.8E+01 7.9E+00
Cadmium 3.3E-01 1.5E+00 1.0E-02 1.3E+01 142 5.0E-02 6.5E-01 5.8E-01
Cesium 1.3E-01 1.7E-01 1.0E-02 2.5E-01 2 1.3E-01 2.4E-01 3.7E-01
Chromium 4.8E+00 5.2E+00 1.0E-01 2.6E+01 142 2.0E+00 1.4E+01 5.6E+00
Cobalt 4.7E+00 1.0E+01 5.0E-02 8.6E+01 142 1.8E+00 1.2E+01 6.4E+00
Copper 6.4E+00 9.3E+00 2.5E-01 5.8E+01 142 2.3E+00 2.5E+01 7.9E+00
Iron 8.4E+03 8.0E+03 5.0E+01 3.6E+04 142 5.4E+03 2.5E+04 9.7E+03
Lead 4.4E+00 4.1E+00 2.0E-02 1.5E+01 142 2.4E+00 1.3E+01 5.1E+00
Magnesium 1.2E+03 1.3E+03 2.5E+01 7.1E+03 142 7.8E+02 3.1E+03 1.4E+03
Manganese 4.6E+02 8.7E+02 1.8E+00 5.8E+03 142 1.7E+02 2.4E+03 6.1E+02
Mercury 3.6E-02 3.9E-02 2.5E-03 2.6E-01 142 1.9E-02 1.1E-01 4.2E-02
Molybdenum 7.9E-01 1.3E+00 1.0E-02 6.6E+00 142 2.9E-01 3.8E+00 1.0E+00
Nickel 1.1E+01 2.6E+01 1.0E-01 2.4E+02 142 3.0E+00 3.9E+01 1.6E+01
Potassium 6.7E+02 1.5E+03 2.9E+01 1.5E+04 142 2.9E+02 1.7E+03 9.2E+02
Rubidium 6.1E+00 3.3E+00 3.8E+00 8.4E+00 2 6.1E+00 8.2E+00 1.1E+01
Selenium 5.2E-01 8.7E-01 5.0E-02 4.8E+00 142 1.0E-01 2.3E+00 6.7E-01
Silver 3.4E-01 2.0E-01 1.0E-01 5.0E-01 142 5.0E-01 5.0E-01 3.7E-01
Sodium 7.8E+01 1.0E+02 1.0E+00 9.3E+02 142 5.0E+01 2.6E+02 9.5E+01
Strontium 3.0E+01 3.9E+01 9.2E-01 1.7E+02 142 9.0E+00 1.1E+02 3.7E+01
Tellurium 4.0E-02 0.0E+00 4.0E-02 4.0E-02 2 4.0E-02 4.0E-02 -
Thallium 9.7E-02 8.8E-02 2.5E-02 6.0E-01 142 1.0E-01 3.0E-01 1.1E-01
Tin 1.6E+00 5.2E-01 5.0E-01 3.0E+00 142 2.0E+00 2.0E+00 1.7E+00
Titanium 5.0E+01 3.4E+01 4.1E-01 1.7E+02 142 4.7E+01 1.0E+02 5.5E+01
Uranium 8.5E-01 1.4E+00 1.0E-02 7.1E+00 142 1.6E-01 3.5E+00 1.1E+00
Vanadium 1.1E+01 9.5E+00 3.0E-02 5.2E+01 142 5.7E+00 2.8E+01 1.2E+01
Zinc 3.5E+01 4.8E+01 2.0E+00 3.6E+02 142 1.9E+01 1.1E+02 4.3E+01
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Table 1: Summary of RQ Values for the ERA [Unitless]

) Based on Original Data + Q3 2007 data Based on Original Data Percent Difference
Receptor Chemical — — I

Base Case Application PDC Base Case Application PDC Base Case Application PDC
Barred_owl Aluminum 1E-01 6E-06 2E-05 1E-01 6E-06 2E-05 3% 0% 0%
Barred_owl Antimony 0E+00 0E+00 0E+00 OE+00 0E+00 0E+00 NA NA NA
Barred_owl Arsenic 1E-03 1E-07 8E-06 6E-04 1E-07 8E-06 41% 0% 0%
Barred_owl Barium 3E-02 7E-06 2E-04 3E-02 7E-06 2E-04 14% 0% 0%
Barred_owl Beryllium 0E+00 0E+00 0E+00 OE+00 0E+00 0E+00 NA NA NA
Barred_owl Boron OE+00 OE+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Barred_owl Cadmium 3E-02 5E-03 1E-02 1E-02 5E-03 1E-02 59% 0% 0%
Barred_owl Chromium 2E-02 9E-05 3E-04 2E-02 9E-05 3E-04 2% 0% 0%
Barred_owl Chromium VI 1E-02 2E-04 3E-04 1E-02 2E-04 3E-04 2% 0% 0%
Barred_owl Cobalt 1E-03 1E-06 4E-06 5E-04 1E-06 4E-06 62% 0% 0%
Barred_owl Copper 2E-01 7E-02 8E-02 2E-01 7E-02 8E-02 10% 0% 0%
Barred_owl Lead 1E-01 4E-03 7E-03 1E-01 4E-03 7E-03 12% 0% 0%
Barred_owl Manganese 8E-03 4E-08 1E-05 9E-03 4E-08 1E-05 -15% 0% 0%
Barred_owl Mercury 5E-02 3E-03 4E-03 4E-02 3E-03 4E-03 6% 0% 0%
Barred_owl Molybdenum 0E+00 0E+00 O0E+00 O0E+00 OE+00 OE+00 NA NA NA
Barred_owl Nickel 6E-02 6E-04 6E-04 3E-02 6E-04 6E-04 46% 0% 0%
Barred_owl Selenium 4E-02 5E-03 5E-03 3E-02 5E-03 5E-03 23% 0% 0%
Barred_owl Silver 2E-03 8E-06 5E-05 1E-03 8E-06 5E-05 42% 0% 0%
Barred_owl Strontium OE+00 OE+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Barred_owl Tin 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Barred_owl Vanadium 3E-02 2E-04 7E-04 3E-02 2E-04 7E-04 -2% 0% 0%
Barred_owl Zinc 7E-01 4E-01 4E-01 7E-01 4E-01 4E-01 4% 0% 0%
Beaver Aluminum 7E+00 1E-01 5E-01 7E+00 1E-01 5E-01 0% 0% 0%
Beaver Antimony 7E-01 2E-06 5E-03 7E-01 2E-06 5E-03 0% 6% 0%
Beaver Arsenic 3E-02 2E-05 3E-03 2E-02 2E-05 3E-03 17% 0% 0%
Beaver Barium 4E-02 6E-07 1E-02 7E-02 8E-07 1E-02 -57% -46% 0%
Beaver Beryllium 4E-03 6E-04 1E-03 4E-03 6E-04 1E-03 11% 0% 0%
Beaver Boron OE+00 OE+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Beaver Cadmium 2E-02 6E-03 1E-02 2E-02 6E-03 1E-02 6% -1% -2%
Beaver Chromium 2E-01 3E-05 1E-04 2E-01 3E-05 1E-04 -2% -6% -6%
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Table 1: Summary of RQ Values for the ERA [Unitless] (continued)

. Based on Original Data + Q3 2007 data Based on Original Data Percent Difference
Receptor Chemical — — —

Base Case Application PDC Base Case Application PDC Base Case Application PDC
Beaver Chromium VI 7E-03 1E-05 1E-05 7E-03 1E-05 1E-05 -2% -6% -6%
Beaver Cobalt 5E-03 2E-06 4E-05 2E-03 2E-06 4E-05 64% 6% 10%
Beaver Copper 3E-02 2E-05 3E-03 3E-02 3E-05 3E-03 7% -42% -1%
Beaver Lead 1E-02 1E-05 5E-05 1E-02 1E-05 5E-05 3% 0% 0%
Beaver Manganese 3E-01 3E-06 5E-05 2E-01 2E-06 5E-05 43% 30% 6%
Beaver Mercury 1E-03 4E-05 9E-04 2E-03 4E-05 9E-04 -1% -5% 0%
Beaver Molybdenum OE+00 0E+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Beaver Nickel 2E-01 2E-05 2E-05 8E-02 1E-05 2E-05 59% 16% 16%
Beaver Selenium 2E-01 3E-02 7E-02 2E-01 3E-02 7E-02 0% 0% 0%
Beaver Silver 3E-03 6E-06 4E-05 3E-03 6E-06 4E-05 1% 0% 0%
Beaver Strontium OE+00 OE+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Beaver Tin 1E-04 5E-08 5E-08 1E-04 5E-08 5E-08 16% 0% 0%
Beaver Vanadium 6E-03 2E-05 7E-05 7E-03 2E-05 7E-05 -8% 0% 0%
Beaver Zinc 1E-02 9E-07 2E-05 9E-03 1E-06 2E-05 15% -14% -14%
Black_bear Aluminum 1E+00 1E-03 4E-03 1E+00 1E-03 4E-03 2% 0% 0%
Black_bear Antimony 3E-02 8E-07 2E-05 4E-02 7TE-07 2E-05 -57% 4% 0%
Black_bear Arsenic 4E-03 3E-06 2E-04 3E-03 3E-06 2E-04 33% 0% 0%
Black_bear Barium 7E-03 2E-07 1E-04 1E-02 2E-07 1E-04 -47% -19% 0%
Black _bear Beryllium 1E-03 1E-04 3E-04 1E-03 1E-04 3E-04 22% 0% 0%
Black _bear Boron 0E+00 0E+00 OE+00 OE+00 0E+00 0E+00 NA NA NA
Black_bear Cadmium 1E-02 1E-03 3E-03 3E-03 1E-03 3E-03 2% -2% -3%
Black_bear Chromium 7E-03 1E-05 4E-05 7E-03 1E-05 4E-05 -7% -3% -3%
Black_bear Chromium VI 3E-04 4E-06 5E-06 3E-04 4E-06 5E-06 -6% -3% -3%
Black_bear Cobalt 9E-04 1E-05 5E-05 3E-04 1E-05 5E-05 65% 0% 1%
Black_bear Copper 1E-02 1E-03 2E-03 1E-02 1E-03 2E-03 5% 0% -1%
Black_bear Lead 2E-03 3E-05 7E-05 2E-03 3E-05 7E-05 17% 0% 0%
Black_bear Manganese 7E-02 8E-07 6E-05 5E-02 7E-07 6E-05 26% 14% 1%
Black_bear Mercury 2E-03 2E-04 2E-03 2E-03 2E-04 2E-03 1% 0% 0%
Black_bear Methyl Mercury 9E-02 7E-03 6E-02 9E-02 7E-03 6E-02 1% 0% 0%
Black_bear Molybdenum OE+00 0E+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Black_bear Nickel 6E-02 5E-05 6E-05 3E-02 5E-05 6E-05 58% 0% 0%
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Table 1: Summary of RQ Values for the ERA [Unitless] (continued)

. Based on Original Data + Q3 2007 data Based on Original Data Percent Difference
Receptor Chemical — — —

Base Case Application PDC Base Case Application PDC Base Case Application PDC
Black_bear Selenium 3E-02 3E-03 5E-03 2E-02 3E-03 5E-03 22% -1% 0%
Black_bear Silver 8E-04 3E-06 2E-05 6E-04 3E-06 2E-05 24% 0% 0%
Black_bear Strontium 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Black_bear Tin 3E-03 6E-07 6E-07 3E-03 6E-07 6E-07 13% -2% -2%
Black_bear Vanadium 1E-03 1E-04 4E-04 2E-03 1E-04 4E-04 -6% 0% 0%
Black_bear Zinc 4E-02 5E-03 8E-03 4E-02 5E-03 8E-03 15% 0% 0%
Canada_lynx Aluminum 4E+00 4E-04 2E-03 4E+00 4E-04 2E-03 3% 0% 0%
Canada_lynx Antimony 9E-03 9E-07 9E-06 2E-02 9E-07 9E-06 -72% 0% 0%
Canada_lynx Arsenic 4E-03 7TE-07 2E-05 2E-03 7E-07 2E-05 47% 0% 0%
Canada_lynx Barium 7E-03 1E-06 1E-04 6E-03 1E-06 1E-04 16% 0% 0%
Canada_lynx Beryllium 5E-03 9E-06 2E-05 3E-03 9E-06 2E-05 43% 0% 0%
Canada_lynx Boron OE+00 0E+00 0E+00 OE+00 0E+00 OE+00 NA NA NA
Canada_lynx Cadmium 2E-02 4E-03 8E-03 9E-03 4E-03 8E-03 59% 0% 0%
Canada_lynx Chromium 1E-02 5E-05 2E-04 1E-02 5E-05 2E-04 2% 0% 0%
Canada_lynx Chromium VI 9E-04 2E-05 2E-05 9E-04 2E-05 2E-05 2% 0% 0%
Canada_lynx Cobalt 1E-03 2E-06 2E-05 6E-04 2E-06 2E-05 57% 0% 0%
Canada_lynx Copper 6E-02 2E-02 2E-02 5E-02 2E-02 2E-02 11% 0% 0%
Canada_lynx Lead 2E-02 5E-04 1E-03 1E-02 5E-04 1E-03 12% 0% 0%
Canada_lynx Manganese 2E-02 5E-07 5E-05 2E-02 5E-07 5E-05 -15% 0% 0%
Canada_lynx Mercury 1E-04 2E-05 2E-05 9E-05 2E-05 2E-05 6% 0% 0%
Canada_lynx Molybdenum 0E+00 0E+00 O0E+00 OE+00 0E+00 0E+00 NA NA NA
Canada_lynx Nickel 1E-01 9E-04 1E-03 5E-02 9E-04 1E-03 48% 0% 0%
Canada_lynx Selenium 9E-01 1E-01 1E-01 7E-01 1E-01 1E-01 24% 0% 0%
Canada_lynx Silver 3E-04 3E-06 2E-05 2E-04 3E-06 2E-05 42% 0% 0%
Canada_lynx Strontium 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Canada_lynx Tin 3E-03 2E-07 2E-07 2E-03 2E-07 2E-07 22% 0% 0%
Canada_lynx Vanadium 4E-03 2E-05 7E-05 4E-03 2E-05 7E-05 -2% 0% 0%
Canada_lynx Zinc 2E-02 1E-02 1E-02 2E-02 1E-02 1E-02 4% 0% 0%
Fisher Aluminum 7E+00 4E-04 2E-03 7E+00 4E-04 2E-03 3% 0% 0%
Fisher Antimony 3E-02 2E-06 8E-06 4E-02 2E-06 7E-06 -44% 3% 2%
Fisher Arsenic 9E-03 1E-06 1E-05 5E-03 1E-06 1E-05 45% -1% 0%
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SHELL JME & PRM PROJECT EIA UPDATE - SUPPORTING INFORMATION

Table 1: Summary of RQ Values for the ERA [Unitless] (continued)

. Based on Original Data + Q3 2007 data Based on Original Data Percent Difference
Receptor Chemical — — —

Base Case Application PDC Base Case Application PDC Base Case Application PDC
Fisher Barium 2E-02 2E-06 5E-05 2E-02 2E-06 5E-05 8% -1% 0%
Fisher Beryllium 7E-03 5E-06 1E-05 5E-03 5E-06 1E-05 36% 0% 0%
Fisher Boron 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Fisher Cadmium 3E-02 5E-03 1E-02 1E-02 5E-03 1E-02 59% -2% -3%
Fisher Chromium 2E-02 7E-05 2E-04 2E-02 7E-05 2E-04 -4% -1% -1%
Fisher Chromium VI 1E-03 3E-05 4E-05 1E-03 3E-05 4E-05 -2% -1% -1%
Fisher Cobalt 2E-03 1E-06 3E-05 1E-03 1E-06 3E-05 55% 0% 0%
Fisher Copper 9E-02 2E-02 3E-02 9E-02 2E-02 3E-02 5% 0% 0%
Fisher Lead 2E-02 7E-04 1E-03 2E-02 7E-04 1E-03 12% 0% 0%
Fisher Manganese 2E-01 2E-06 3E-05 2E-01 2E-06 3E-05 -6% 4% 1%
Fisher Mercury 3E-04 4E-05 5E-05 2E-04 4E-05 4E-05 33% 13% 13%
Fisher Molybdenum 0E+00 0E+00 0E+00 OE+00 0E+00 0E+00 NA NA NA
Fisher Nickel 1E-01 1E-03 1E-03 7E-02 1E-03 1E-03 45% 0% 0%
Fisher Selenium 1E+00 1E-01 2E-01 9E-01 1E-01 2E-01 23% 0% 0%
Fisher Silver 5E-04 7E-06 5E-05 3E-04 7E-06 5E-05 42% 0% 0%
Fisher Strontium 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Fisher Tin 4E-03 2E-07 2E-07 3E-03 2E-07 2E-07 18% -4% -4%
Fisher Vanadium 6E-03 1E-05 4E-05 7E-03 1E-05 4E-05 -2% 0% 0%
Fisher Zinc 3E-02 1E-02 2E-02 3E-02 1E-02 2E-02 5% 0% 0%
Heron Aluminum 9E-03 6E-04 2E-03 9E-03 6E-04 2E-03 0% 0% 0%
Heron Antimony OE+00 OE+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Heron Arsenic 1E-02 8E-11 2E-03 1E-02 8E-11 2E-03 0% 0% 0%
Heron Barium 4E-03 0E+00 4E-03 4E-03 0E+00 4E-03 0% NA 0%
Heron Beryllium 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Heron Boron 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Heron Cadmium 7E-03 2E-03 4E-03 7E-03 2E-03 4E-03 0% 0% 0%
Heron Chromium 1E-02 OE+00 4E-08 1E-02 OE+00 4E-08 0% NA 0%
Heron Chromium VI 3E-03 OE+00 4E-17 3E-03 0E+00 4E-17 0% NA 0%
Heron Cobalt 2E-03 4E-04 1E-03 2E-03 4E-04 1E-03 0% 0% 0%
Heron Copper 5E-02 OE+00 3E-02 5E-02 OE+00 3E-02 0% NA 0%
Heron Lead 7E-03 0E+00 7E-08 7E-03 0E+00 7E-08 0% NA 0%
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SHELL JME & PRM PROJECT EIA UPDATE - SUPPORTING INFORMATION

Table 1: Summary of RQ Values for the ERA [Unitless] (continued)

. Based on Original Data + Q3 2007 data Based on Original Data Percent Difference
Receptor Chemical — — —

Base Case Application PDC Base Case Application PDC Base Case Application PDC
Heron Manganese 1E-03 OE+00 3E-04 1E-03 OE+00 3E-04 0% NA 0%
Heron Mercury 8E-01 0E+00 5E-01 8E-01 0E+00 5E-01 0% NA 0%
Heron Methyl Mercury 2E+00 0E+00 1E+00 2E+00 0E+00 1E+00 0% NA 0%
Heron Molybdenum 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Heron Nickel 1E-01 1E-10 7E-10 1E-01 1E-10 7E-10 0% 0% 0%
Heron Selenium 2E-02 3E-03 9E-03 2E-02 3E-03 9E-03 0% 0% 0%
Heron Silver 4E-02 OE+00 5E-08 4E-02 OE+00 5E-08 0% NA 0%
Heron Strontium OE+00 OE+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Heron Tin 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Heron Vanadium 9E-02 6E-02 2E-01 9E-02 6E-02 2E-01 0% 0% 0%
Heron Zinc 2E-01 0E+00 6E-08 2E-01 0E+00 6E-08 0% NA 0%
Mallard Aluminum 5E-01 2E-02 8E-02 5E-01 2E-02 8E-02 0% 0% 0%
Mallard Antimony 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Mallard Arsenic 1E-01 8E-06 1E-02 9E-02 8E-06 1E-02 3% 0% 0%
Mallard Barium 3E-01 2E-06 3E-01 4E-01 2E-06 3E-01 -17% -34% 0%
Mallard Beryllium 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Mallard Boron 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Mallard Cadmium 9E-02 3E-02 5E-02 9E-02 3E-02 5E-02 1% 0% 0%
Mallard Chromium 1E+00 3E-05 1E-04 1E+00 3E-05 1E-04 0% -4% -4%
Mallard Chromium VI 3E-01 8E-05 1E-04 3E-01 9E-05 1E-04 0% -4% -4%
Mallard Cobalt 6E-03 2E-06 5E-05 3E-03 2E-06 5E-05 50% 5% 7%
Mallard Copper 1E-01 3E-05 4E-02 1E-01 4E-05 4E-02 3% -33% 0%
Mallard Lead 4E-01 5E-05 2E-04 4E-01 5E-05 2E-04 0% 0% 0%
Mallard Manganese 9E-02 8E-07 1E-05 6E-02 6E-07 1E-05 40% 25% 6%
Mallard Mercury 3E-01 1E-03 2E-01 3E-01 1E-03 2E-01 0% -4% 0%
Mallard Molybdenum 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Mallard Nickel 2E-01 5E-06 7E-06 1E-01 4E-06 6E-06 17% 12% 12%
Mallard Selenium 9E-01 1E-01 3E-01 9E-01 1E-01 3E-01 0% 0% 0%
Mallard Silver 8E-02 2E-05 2E-04 8E-02 2E-05 2E-04 0% 0% 0%
Mallard Strontium 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Mallard Tin 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
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SHELL JME & PRM PROJECT EIA UPDATE - SUPPORTING INFORMATION

Table 1: Summary of RQ Values for the ERA [Unitless] (continued)

. Based on Original Data + Q3 2007 data Based on Original Data Percent Difference
Receptor Chemical — — —

Base Case Application PDC Base Case Application PDC Base Case Application PDC
Mallard Vanadium 2E-01 2E-04 7TE-04 2E-01 2E-04 7E-04 -4% 0% 0%
Mallard Zinc 8E-02 2E-06 3E-05 8E-02 2E-06 4E-05 3% -11% -11%
Masked_shrew Aluminum 8E+01 4E-03 2E-02 7E+01 4E-03 2E-02 3% 0% 0%
Masked_shrew Antimony 2E+00 5E-05 1E-04 4E+00 5E-05 1E-04 -81% 0% 0%
Masked_shrew Arsenic 2E-01 8E-05 1E-04 1E-01 8E-05 1E-04 43% 0% 0%
Masked_shrew Barium 1E-01 6E-06 2E-04 1E-01 6E-06 2E-04 0% -4% 0%
Masked_shrew Beryllium 5E-02 2E-05 5E-05 3E-02 2E-05 5E-05 42% 0% 0%
Masked_shrew Boron 0E+00 0E+00 0E+00 OE+00 0E+00 0E+00 NA NA NA
Masked_shrew Cadmium 1E+00 8E-02 2E-01 3E-01 8E-02 2E-01 76% 0% 0%
Masked_shrew Chromium 5E-01 5E-04 2E-03 5E-01 5E-04 2E-03 2% 0% 0%
Masked_shrew Chromium VI 2E-02 2E-04 3E-04 2E-02 2E-04 3E-04 2% 0% 0%
Masked_shrew Cobalt 5E-02 2E-05 5E-04 2E-02 2E-05 5E-04 55% 1% 1%
Masked_shrew Copper 3E-01 4E-02 6E-02 3E-01 4E-02 6E-02 20% 0% 0%
Masked_shrew Lead 1E-01 6E-04 2E-03 1E-01 6E-04 2E-03 21% 0% 0%
Masked_shrew Manganese 7E-01 4E-05 2E-04 6E-01 4E-05 2E-04 10% 2% 1%
Masked_shrew Mercury 3E-02 2E-02 2E-02 3E-02 2E-02 2E-02 1% 0% 0%
Masked_shrew Molybdenum OE+00 0E+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Masked_shrew Nickel 3E+00 5E-04 7E-04 8E-01 5E-04 7E-04 74% 0% 0%
Masked_shrew Selenium 7E-01 2E-02 2E-02 4E-01 2E-02 2E-02 40% 0% 0%
Masked_shrew Silver 5E-02 3E-04 2E-03 3E-02 3E-04 2E-03 42% 0% 0%
Masked_shrew Strontium 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Masked_shrew Tin 1E-02 5E-06 5E-06 9E-03 5E-06 5E-06 18% 0% 0%
Masked_shrew Vanadium 9E-02 8E-05 2E-04 1E-01 8E-05 2E-04 -3% 0% 0%
Masked_shrew Zinc 2E-01 1E-02 3E-02 2E-01 1E-02 3E-02 17% 0% 0%
Meadow_vole Aluminum 2E+01 3E-03 1E-02 2E+01 3E-03 1E-02 -1% 0% 0%
Meadow_vole Antimony 2E-01 2E-05 5E-05 3E-01 2E-05 5E-05 -5% 6% 4%
Meadow_vole Arsenic 1E-01 2E-04 2E-04 7E-02 2E-04 2E-04 36% 0% 0%
Meadow_vole Barium 3E-01 5E-06 2E-04 5E-01 7E-06 2E-04 -84% -47% -2%
Meadow_vole Beryllium 2E-02 2E-05 4E-05 1E-02 2E-05 4E-05 23% -1% 0%
Meadow_vole Boron OE+00 OE+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Meadow_vole Cadmium 5E-02 6E-03 2E-02 1E-02 7E-03 3E-02 71% -10% -11%
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SHELL JME & PRM PROJECT EIA UPDATE - SUPPORTING INFORMATION

Table 1: Summary of RQ Values for the ERA [Unitless] (continued)

Receptor

Chemical

Based on Original Data + Q3 2007 data

Based on Original Data

Percent Difference

Base Case Application PDC Base Case Application PDC Base Case Application PDC
Meadow_vole Chromium 8E-02 2E-04 1E-03 1E-01 2E-04 1E-03 -30% -6% -6%
Meadow_vole Chromium VI 4E-03 9E-05 1E-04 5E-03 1E-04 1E-04 -30% -6% -6%
Meadow_vole Cobalt 3E-02 1E-05 3E-04 5E-03 1E-05 3E-04 85% 10% 12%
Meadow_vole Copper 2E-01 1E-03 2E-03 2E-01 1E-03 2E-03 9% -6% -14%
Meadow_vole Lead 2E-02 1E-04 5E-04 1E-02 1E-04 5E-04 25% 0% 0%
Meadow_vole Manganese 3E+00 2E-05 2E-04 2E+00 2E-05 2E-04 44% 30% 16%
Meadow_vole Mercury 3E-03 1E-03 1E-03 3E-03 1E-03 1E-03 -4% -2% -2%
Meadow_vole Molybdenum 0E+00 0E+00 0E+00 OE+00 0E+00 0E+00 NA NA NA
Meadow_vole Nickel 1E+00 1E-04 2E-04 2E-01 1E-04 2E-04 82% 16% 16%
Meadow_vole Selenium 1E-01 3E-03 4E-03 1E-01 4E-03 4E-03 9% -13% -13%
Meadow_vole Silver 2E-03 5E-05 4E-04 1E-03 5E-05 4E-04 42% 0% 0%
Meadow_vole Strontium 0E+00 0E+00 0E+00 OE+00 OE+00 0E+00 NA NA NA
Meadow_vole Tin 1E-03 6E-07 6E-07 8E-04 6E-07 6E-07 21% 0% 0%
Meadow_vole Vanadium 2E-02 6E-05 2E-04 3E-02 6E-05 2E-04 -19% 0% 0%
Meadow_vole Zinc 6E-02 3E-04 1E-03 4E-02 3E-04 1E-03 27% 0% -2%
Moose Aluminum 4E+00 5E-02 2E-01 4E+00 5E-02 2E-01 0% 0% 0%
Moose Antimony 3E-01 2E-06 2E-03 3E-01 2E-06 2E-03 1% 6% 0%
Moose Arsenic 2E-02 1E-05 1E-03 1E-02 1E-05 1E-03 20% 0% 0%
Moose Barium 3E-02 4E-07 5E-03 5E-02 6E-07 5E-03 -65% -47% 0%
Moose Beryllium 3E-03 3E-04 5E-04 2E-03 3E-04 5E-04 13% 0% 0%
Moose Boron OE+00 OE+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Moose Cadmium 9E-03 3E-03 6E-03 8E-03 3E-03 6E-03 9% -2% -4%
Moose Chromium 7E-02 2E-05 8E-05 7E-02 2E-05 8E-05 -3% -6% -6%
Moose Chromium VI 3E-03 8E-06 9E-06 3E-03 8E-06 1E-05 -3% -6% -6%
Moose Cobalt 3E-03 2E-06 3E-05 1E-03 2E-06 3E-05 66% 6% 11%
Moose Copper 2E-02 1E-05 1E-03 2E-02 2E-05 1E-03 8% -43% -2%
Moose Lead 7E-03 9E-06 4E-05 7E-03 8E-06 4E-05 4% 0% 0%
Moose Manganese 2E-01 2E-06 4E-05 1E-01 1E-06 4E-05 43% 31% 6%
Moose Mercury 7E-04 3E-05 4E-04 7E-04 3E-05 4E-04 -1% -5% 0%
Moose Molybdenum OE+00 0E+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Moose Nickel 1E-01 1E-05 2E-05 5E-02 1E-05 1E-05 66% 16% 16%
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SHELL JME & PRM PROJECT EIA UPDATE - SUPPORTING INFORMATION

Table 1: Summary of RQ Values for the ERA [Unitless] (continued)

Receptor

Chemical

Based on Original Data + Q3 2007 data

Based on Original Data

Percent Difference

Base Case Application PDC Base Case Application PDC Base Case Application PDC
Moose Selenium 1E-01 2E-02 6E-02 1E-01 2E-02 6E-02 1% 0% 0%
Moose Silver 1E-03 4E-06 3E-05 1E-03 4E-06 3E-05 2% 0% 0%
Moose Strontium 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Moose Tin 9E-04 4E-07 4E-07 7E-04 4E-07 4E-07 16% 0% 0%
Moose Vanadium 4E-03 2E-05 5E-05 4E-03 2E-05 5E-05 -9% 0% 0%
Moose Zinc 8E-02 8E-06 2E-04 6E-02 9E-06 2E-04 19% -14% -14%
Ruffed_grouse Aluminum 3E-01 3E-05 1E-04 3E-01 3E-05 1E-04 2% 0% 0%
Ruffed_grouse Antimony 0E+00 0E+00 0E+00 OE+00 0E+00 0E+00 NA NA NA
Ruffed_grouse Arsenic 2E-02 2E-05 3E-05 1E-02 2E-05 3E-05 42% 0% 0%
Ruffed_grouse Barium 2E-01 5E-06 2E-04 3E-01 7E-06 2E-04 -63% -26% -1%
Ruffed_grouse Beryllium 0E+00 0E+00 0E+00 OE+00 OE+00 0E+00 NA NA NA
Ruffed_grouse Boron 0E+00 OE+00 0E+00 OE+00 0E+00 0E+00 NA NA NA
Ruffed_grouse Cadmium 3E-02 3E-03 1E-02 8E-03 3E-03 1E-02 76% -3% -3%
Ruffed_grouse Chromium 5E-02 1E-04 5E-04 5E-02 1E-04 5E-04 -11% -3% -3%
Ruffed_grouse Chromium VI 1E-02 3E-04 4E-04 1E-02 3E-04 4E-04 -11% -3% -3%
Ruffed_grouse Cobalt 1E-02 6E-06 2E-04 3E-03 5E-06 2E-04 72% 5% 6%
Ruffed_grouse Copper 1E-01 2E-03 4E-03 9E-02 2E-03 4E-03 14% -1% -3%
Ruffed_grouse Lead 4E-02 2E-04 8E-04 3E-02 2E-04 8E-04 23% 0% 0%
Ruffed_grouse Manganese 2E-01 3E-06 2E-05 1E-01 2E-06 2E-05 39% 18% 9%
Ruffed_grouse Mercury 4E-03 3E-03 3E-03 4E-03 3E-03 3E-03 -1% 0% 0%
Ruffed_grouse Molybdenum 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Ruffed_grouse Nickel 1E-01 2E-05 2E-05 3E-02 2E-05 2E-05 80% 9% 9%
Ruffed_grouse Selenium 4E-02 1E-03 1E-03 3E-02 1E-03 1E-03 29% -5% -5%
Ruffed_grouse Silver 8E-03 1E-04 8E-04 5E-03 1E-04 8E-04 42% 0% 0%
Ruffed_grouse Strontium OE+00 OE+00 O0E+00 OE+00 OE+00 OE+00 NA NA NA
Ruffed_grouse Tin 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 NA NA NA
Ruffed_grouse Vanadium 3E-01 4E-04 9E-04 3E-01 4E-04 9E-04 -7% 0% 0%
Ruffed_grouse Zinc 4E-02 9E-04 2E-03 3E-02 9E-04 2E-03 24% 0% 0%
Snowshoe_hare Aluminum 9E+00 1E-03 5E-03 9E+00 1E-03 5E-03 0% 0% 0%
Snowshoe_hare Antimony 7E-02 7E-06 2E-05 6E-02 7E-06 2E-05 15% 6% 4%
Snowshoe_hare Arsenic 4E-02 6E-05 9E-05 2E-02 6E-05 9E-05 36% 0% 0%
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SHELL JME & PRM PROJECT EIA UPDATE - SUPPORTING INFORMATION

Table 1: Summary of RQ Values for the ERA [Unitless] (continued)

. Based on Original Data + Q3 2007 data Based on Original Data Percent Difference
Receptor Chemical — — —

Base Case Application PDC Base Case Application PDC Base Case Application PDC
Snowshoe_hare Barium 1E-01 2E-06 1E-04 2E-01 3E-06 1E-04 -83% -44% -1%
Snowshoe_hare Beryllium 7E-03 1E-05 2E-05 5E-03 1E-05 2E-05 24% 0% 0%
Snowshoe_hare Boron OE+00 OE+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Snowshoe_hare Cadmium 7E-03 2E-03 7E-03 3E-03 2E-03 8E-03 61% -13% -14%
Snowshoe_hare Chromium 3E-02 8E-05 4E-04 4E-02 9E-05 4E-04 -33% -6% -6%
Snowshoe_hare Chromium VI 1E-03 4E-05 4E-05 2E-03 4E-05 5E-05 -32% -6% -6%
Snowshoe_hare Cobalt 1E-02 5E-06 1E-04 2E-03 5E-06 1E-04 85% 8% 11%
Snowshoe_hare Copper 9E-02 1E-03 2E-03 8E-02 1E-03 2E-03 9% -2% -6%
Snowshoe_hare Lead 6E-03 7E-05 2E-04 4E-03 7E-05 2E-04 24% 0% 0%
Snowshoe_hare Manganese 1E+00 8E-06 9E-05 6E-01 6E-06 8E-05 44% 30% 11%
Snowshoe_hare Mercury 6E-04 1E-04 1E-04 7E-04 1E-04 2E-04 -7% -5% -5%
Snowshoe_hare Molybdenum 0E+00 0E+00 OE+00 OE+00 0E+00 OE+00 NA NA NA
Snowshoe_hare Nickel 5E-01 1E-04 1E-04 8E-02 1E-04 1E-04 82% 8% 9%
Snowshoe_hare Selenium 4E-02 2E-03 2E-03 4E-02 2E-03 2E-03 8% -8% -8%
Snowshoe_hare Silver 3E-04 2E-05 1E-04 2E-04 2E-05 1E-04 42% 0% 0%
Snowshoe_hare Strontium OE+00 OE+00 0E+00 OE+00 OE+00 OE+00 NA NA NA
Snowshoe_hare Tin 5E-04 2E-07 2E-07 4E-04 2E-07 2E-07 22% 0% 0%
Snowshoe_hare Vanadium 9E-03 3E-05 1E-04 1E-02 3E-05 1E-04 -17% 0% 0%
Snowshoe_hare Zinc 2E-02 5E-04 TE-04 1E-02 5E-04 7E-04 28% 0% -1%
Spotted_sandpiper Aluminum 2E+00 7E-05 3E-04 2E+00 7E-05 3E-04 2% 0% 0%
Spotted_sandpiper Antimony 0E+00 0E+00 0E+00 OE+00 0E+00 0E+00 NA NA NA
Spotted_sandpiper Arsenic 3E-01 2E-05 5E-05 3E-01 2E-05 5E-05 11% 0% 0%
Spotted_sandpiper Barium 5E-01 1E-05 6E-04 4E-01 1E-05 6E-04 10% 0% 0%
Spotted_sandpiper Beryllium 0E+00 0E+00 0E+00 OE+00 OE+00 0E+00 NA NA NA
Spotted_sandpiper Boron OE+00 0E+00 0E+00 OE+00 OE+00 OE+00 NA NA NA
Spotted_sandpiper Cadmium 4E-01 3E-02 9E-02 1E-01 3E-02 9E-02 70% 0% 0%
Spotted_sandpiper Chromium 5E-01 4E-04 2E-03 5E-01 4E-04 2E-03 1% 0% 0%
Spotted_sandpiper Chromium VI 3E-01 1E-03 1E-03 3E-01 1E-03 1E-03 1% 0% 0%
Spotted_sandpiper Cobalt 6E-02 1E-05 4E-04 5E-02 1E-05 4E-04 27% 0% 0%
Spotted_sandpiper Copper 6E-01 3E-02 4E-02 5E-01 3E-02 4E-02 12% 0% 0%
Spotted_sandpiper Lead 5E-01 9E-04 3E-03 4E-01 9E-04 3E-03 11% 0% 0%
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Table 1: Summary of RQ Values for the ERA [Unitless] (continued)

. Based on Original Data + Q3 2007 data Based on Original Data Percent Difference
Receptor Chemical — — —

Base Case Application PDC Base Case Application PDC Base Case Application PDC
Spotted_sandpiper Manganese 2E-01 9E-06 6E-05 2E-01 9E-06 6E-05 -9% 0% 0%
Spotted_sandpiper Mercury 8E-01 3E-01 3E-01 8E-01 3E-01 3E-01 0% 0% 0%
Spotted_sandpiper Molybdenum OE+00 0E+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Spotted_sandpiper Nickel 7E-01 5E-05 7E-05 4E-01 5E-05 7E-05 49% 0% 0%
Spotted_sandpiper Selenium 4E-01 2E-03 2E-03 4E-01 2E-03 2E-03 7% 0% 0%
Spotted_sandpiper Silver 1E-01 6E-04 4E-03 6E-02 6E-04 4E-03 41% 0% 0%
Spotted_sandpiper Strontium OE+00 0E+00 OE+00 OE+00 OE+00 OE+00 NA NA NA
Spotted_sandpiper Tin 0E+00 0E+00 0E+00 OE+00 0E+00 0E+00 NA NA NA
Spotted_sandpiper Vanadium 2E+00 9E-04 2E-03 2E+00 9E-04 2E-03 -1% 0% 0%
Spotted_sandpiper Zinc 3E-01 1E-02 3E-02 2E-01 1E-02 3E-02 17% 0% 0%

Percent Difference = RQuiginat ~ RQeisa %x100%

RQoriginaI

NA = Not applicable.

March 2009 Golder
Report No. 08-1346-0006 10 Assoaates



At Golder Associates we strive to be the most respected global group of
companies specializing in ground engineering and environmental services.
Employee owned since our formation in 1960, we have created a unique
culture with pride in ownership, resulting in long-term organizational stability.
Golder professionals take the time to build an understanding of client needs
and of the specific environments in which they operate. We continue to expand
our technical capabilities and have experienced steady growth with employees
now operating from offices located throughout Africa, Asia, Australasia,
Europe, North America and South America.

Africa + 27 11 254 4800
Asia + 852 2562 3658
Australasia + 61 3 8862 3500
Europe +356 21 42 30 20
North America +1 800 275 3281
South America + 55 21 3095 9500

solutions@golder.com
www.golder.com

Golder Associates Ltd.
102, 2535 - 3rd Avenue S.E.
Calgary, Alberta, T2A 7W5
Canada

T: +1 (403) 299 5600
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