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1 Introduction

This Monitoring and Surveillance Plan (Plan) summarizes the monitoring and reporting for Yukon Zinc
Corporation’s (YZC) Wolverine Project, as per Quartz Mining License QML-0006 (QML) (YTG Energy,
Mines and Resources, 2006). For a general description of the Wolverine Project, refer to the General
Site Plan V2008-04 (GSP). This Plan supersedes and updates the Construction Phase plan approved as
part of the GSP by the Yukon Government Department of Energy, Mines and Resources (EMR) in
February 2009. This Plan describes monitoring requirements as per the QML during the operation and
closure phases of the Wolverine Project, including:

e Surface water including water quality sampling, hydrology and acute lethality testing;

e Groundwater including water quality sampling, water levels and water table (piezometers);
e Weather including temperature, precipitation, snowpack, and evaporation;

e Sediment, benthos and periphyton;

e Tailings storage facility monitoring;

e Engineering inspections for physical stability;

e Environmental effects monitoring (as per Metal Mining Effluent Regulations (MMER, 2006));
e Geochemical testwork;

e Underground mine monitoring; and

e Reclamation program effectiveness monitoring and Bio-pass system design.

2  Water Monitoring

Surface and groundwater quality monitoring requirements for the Wolverine Project are dictated by
Type A Water Licence QZ04-065 (A-Licence) (Yukon Water Board, 2007) and Type B Water Licence QZ01-
051 (B-Licence) (Yukon Water Board, 2005). Monitoring under the B-Licence has been superseded by A-
Licence monitoring requirements for surface water quality monitoring and infrastructure components,
except for the waste rock storage pad. B-Licence monitoring will be discontinued once the waste rock
storage pad is decommissioned (approximately year 2 of operations), unless advanced exploration
activities are underway. Monitoring under the A-Licence will continue for the nine year mine operation
phase, through any temporary closure phases, and into the permanent closure phase.

Water monitoring programs for surface and groundwater components, and their respective sampling
station locations and monitoring frequencies, are outlined below.

2.1 Surface Water Monitoring

The surface water monitoring program for the Wolverine Project includes the monitoring of
hydrology and water quality at eighteen locations in the Wolverine Lake, Go Creek and Money Creek
watersheds, as well as from three water storage infrastructure locations. The program has been
designed to meet the following objectives:

Yukon Zinc Corporation May 2010
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e Continue to provide stream flow data specific to the mine site operations focusing on Go

Creek and Wolverine Creek watersheds;

e Document water quality in the receiving environment and verify compliance during discharge

periods from the water treatment facility; and

e Provide data to update predictions of water quality impacts, and to support ongoing review

of mine water and waste management strategies during operations and at closure.

2.1.1 Surface Water Quality Monitoring

Table 2-1:

Surface water quality monitoring locations, water quality frequency and sampling parameters
are provided in Table 2-1 for monitoring during operations. Table 2-2 describes the sampling
parameters required, Table 2-3 provides the monitoring parameter detection limits and Figure
2-1 shows the monitoring locations. During closure, water quality sampling stations and
parameters remain the same as outlined in Table 2-1; however, the sampling frequency is
reduced to annually for all stations. Monitoring station R1 represents the water treatment plant
retention pond, and as the water treatment plant and corresponding retention pond has not yet
been constructed, it is not shown on Figure 2-1, and the UTM co-ordinates are not provided in
Table 2-1. Monitoring station WRSS is also not shown in Figure 2-1; however, it is at the
approximate location of the “Wolverine Mine” start indicated on the figure.

Surface water quality sample collection will be conducted in accordance with the Environment
Canada Guidance Document for the Sampling and Analysis of Metal Mining Effluents
(Environment Canada, 2001). Data management will consist of incorporating field and
laboratory results into a database, which will then be used for subsequent evaluation and
reporting requirements (see Section 9).

Surface Water Monitoring Sampling Sites, Frequency and Parameters during the
Operations Phase

w li
Water Quality ater Quality

Station Name Description UTM Northing UTM Easting . Sampling
Sampling Frequency 1
Parameters
Site Infrastructure:
Waste rock storage
WRSS pad collection 440169 6808915 Weekly LP, TM, DM
sump
- FP, LP, TSS, CN, MA,
T1 Tailings Pond 442375 6808500 Monthly NP, TM, DM
Dailv when FP, LP, TSS, CN, MA,
R1 Retention Pond disczar N NP, TM, DM, DOC,
ging Ra226
Wolverine Creek Watershed:
Upper Wolverine FP, LP, TSS, MA, NP,
W82 Creek 439402 6811087 Monthly TM, DM, DOC
Wolverine Creek at FP, LP, TSS, MA, NP,
w9 Little Wolverine 437950 6811140 Monthly TM, DM, DOC
Wolverine Lake FP, LP, TSS, MA, NP,
W1 outlet 429841 6819264 Monthly TM, DM, DOC
L1 Little Wolverine 437169 6812098 Monthly FP, LP, TSS, MA, NP,

Yukon Zinc Corporation

May 2010
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Water Quality

Water Quality

Station Name Description UTM Northing UTM Easting . Sampling
Sampling Frequency 1.
Parameters
Lake TM, DM, DOC
Nougha Creek at FP, LP, TSS, MA, NP,
w21 439060 6829315 Monthl
Campbell Highway onthly TM, DM
FP, LP, TSS, MA, NP,
W8 Campbell Creek 437762 6811397 Monthly ™, DM
Go Creek Watershed:
Go Creek above FP, LP, TSS, CN, MA,
ws1 tailings facility 441219 6809593 Monthly NP, TM, DM, DOC
Go Creek below FP, LP, TSS, CN, MA
W16 442534 6807974 Monthl ' L !
tailings facility onthly NP, TM, DM, DOC
Hawkow! Creek FP, LP, TSS, MA, NP,
W15 above Go Creek 442711 6807705 Monthly ™, DM
Go Creek below FP, LP, TSS, MA, NP,
ws1l Hawkow! Creek 442684 6807551 Monthly ™, DM
M/Daily during
W80 Go Creek 443547 6804142 discharging to Go FP, LP, TS5, MA, NP,
™M, DM
Creek
Go Creek above FP, LP, TSS, MA, NP,
W12 Money Creek 443152 6802216 Monthly ™, DM
Money Creek Watershed:
Upper Money FP, LP, TSS, MA, NP,
w14 Creek 443433 6801983 Monthly ™, DM
Money Creek
W22 above Campbell 465542 6807941 Monthly FP, LP, TSS, MA, NP,
. ™, DM
Highway
Money Creek
W40 below Campbell 465540 6807931 Monthly FP, LP, TS5, MA, NP,
. ™™, DM
Highway
Road Route:
Pitch Creek below FP, LP, TSS, MA, NP,
W71 road crossing 452343 6810246 Monthly ™, DM
. FP, LP, TSS, MA, NP,
W72 Light Creek 452185 6816625 Monthly ™, DM
Bunker Creek at FP, LP, TSS, MA, NP,
W73 road crossing 450430 6810105 Monthly ™, DM
1. Sampling parameter acronyms are provided in Table 2-2.
Yukon Zinc Corporation May 2010
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Table 2-2: Water Quality Sampling Parameters
Required for Required for
Acronym Description Surface Water Groundwater
Monitoring Monitoring
Ep Field physical parameters (temperature, v v
conductivity, specific conductivity, pH)
Lp Laboratory physical parameters (temperature, v v
conductivity", specific conductivity, pH)
TSS Total Suspended Solids v
CN Total cyanide and WAD cyanide v
MA Major anions (Total AIka!lnlty, Total Acidity, v v
Bromide, Chloride, Fluoride, Sulphate)
NP Nutrient parameters (Ammonia-N, Nitrate-N, v v
Nitrite-N, Dissolved ortho-phosphate)
ICP Trace Metals Scan (Total Metals) plus
™ Hardness. Metals include Al, Sb, As, Cd, Ca, Cr, v
Co, Cu, Fe, Pb, Mg, Mn, Hg, Mo, Ni, P, K, Se, Si,
Ag, Na, Sr, Tl, V, Zn
ICP Trace Metals Scan (Dissolved Metals).
DM Metals include Al, Sb, As, Cd, Ca, C.r, Co, Cu, Fe, v v
Pb, Mg, Mn, Hg, Mo, Ni, P, K, Se, Si, Ag, Na, Sr, Tl,
V, Zn
DOC Dissolved Organic Carbon v
Ra226  Radium 226 4
1. Accredited laboratories are only able to analyze for specific conductivity (conductivity standardized to a specific temperature), and as such, conductivity
will not be measured in the laboratory.
Yukon Zinc Corporation May 2010
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Table 2-3: Monitoring Parameter Detection Limits
De:i(::lgon Nutrient Parameters De:i‘::lgon .I:-/T::;Ij,r;:o?qi;zlc;lved De:i(::lgon
Physical Parameters (mg/L) (mg/L) (mg/L)
Temperature 1 Ammonia Nitrogen 0.005 Iron (Fe) 0.001
Conductivity 1 Nitrate Nitrogen 0.002 Lead (Pb) 0.000005
Hardness 0.5 Nitrite Nitrogen 0.002 Magnesium (Mg) 0.05
Total Suspended Solids 4 Total Phosphate 0.005 Manganese (Mn) 0.00005
Total Dissolved Solids 10 Dissolved Ortho-Phosphate 0.001 Mercury (Hg) 0.00001
pH 0 Total and Dissolved Metals Molybdenum (Mo) 0.00005
Turbidity 0.1 Aluminum (Al) 0.0002  Nickel (Ni) 0.00002
DOC 0.5 Antimony (Sb) 0.00002  Phosphorus (P) 0.002
Major Anions Arsenic (As) 0.00002  Potassium (K) 0.05
Alkalinity-Total 0.5 Cadmium (Cd) 0.000005 Selenium (Se) 0.00004
Acidity-Total 0.5 Calcium (Ca) 0.05 Silicon (Si) 0.1
Bromide 0.1 Chromium (Cr) 0.0001  Silver (Ag) 0.000005
Chloride 0.5 Cobalt (Co) 0.000005  Sodium (Na) 0.05
Fluoride 0.01 Copper (Cu) 0.00005  Strontium (Sr) 0.00005
Sulphate 0.5 Iron (Fe) 0.001 Thallium (Tl) 0.000002
Cobalt (Co) 0.000005 Vanadium (V) 0.0002
Copper (Cu) 0.00005  Zinc (Zn) 0.0001
Yukon Zinc Corporation May 2010
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Figure 2-1: Monitoring Stations — Surface Water
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2.1.2 Acute Lethality

A-Licence Condition 29 requires that any discharge to a watercourse must meet a bioassay
standard of a 96-hr LC50 bioassay using Rainbow Trout (YWB, 2007). Also, Metal Mining
Effluent Regulations require that acute lethality testing on Rainbow Trout and Daphnia magna is
conducted at least once per month during effluent discharges, with samples taken greater than
15 days apart (MMER, 2006). Acute lethality testing is also required immediately if a deposit
occurs outside the normal course of events, and twice per month if a sample of effluent is
determined to be acutely lethal. Conversely, if 12 acute lethality tests conducted on effluent are
determined to be not acutely lethal, the testing frequency can be reduced to once per quarter
(MMER, 2006). To meet both A-Licence and MMER requirements, acute lethality for Rainbow
Trout and Daphnia magna will be conducted monthly during months where discharge occurs.

2.1.3 Surface Water Flow Measurement

Surface water flow monitoring will be conducted at 15 locations weekly, monthly or
continuously, as summarized in Table 2-4 and shown on Figure 2-1. Measurements will be taken
in accordance with the Environment Canada Guidance Document for the Flow Measurement of
Metal Mining Effluents (Environment Canada, 2001) for the flow monitoring outlined in.
Continuous flow monitoring at the six creek locations is conducted via a water level logger, and a
flow meter will be installed at station R2 to record the volume of discharge from the retention
pond (not yest constructed).

Table 2-4: Surface Water Flow Monitoring Sites and Frequency
Water Flow
Station Name Description UTM Northing UTM Easting Frequency
Site Infrastructure:
WRSS Waste rock storage pad collection sump 440169 6808915 Weekly
T1 Tailings Pond 442375 6808500  Monthly (for water
level)
R1 Retention Pond Continuous (for
water level)
R2 Discharge from Retention Pond Continuous
Wolverine Creek Watershed:
w82 Upper Wolverine Creek 439402 6811087 Continuous
w9 Wolverine Creek at Little Wolverine 437950 6811140 Continuous
Wolverine
w21 Nougha Creek at Campbell Highway 439060 6829315 Continuous
Highway
w8 Campbell Creek 437762 6811397 Monthly
Go Creek Watershed:
w31 Go Creek above tailings facility facility 441219 6809593 Monthly
w16 Go Creek below tailings facility facility 442534 6807974 Monthly
W15 Hawkowl Creek above Go Creek Creek 442711 6807705 Monthly
w81l Go Creek below Hawkowl! Creek Creek 442684 6807551 Monthly
Yukon Zinc Corporation May 2010
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Water Flow

Station Name Description UTM Northing UTM Easting Frequency

W80 Go Creek 443547 6804142 Continuous

w12 Go Creek above Money Creek Creek 443152 6802216 Continuous
Money Creek Watershed:

w22 Money Creek above Campbell Highway 465542 6807941 Continuous
Highway

A Global Water WL16 Water Level Logger, installed at creek locations, is a submersible pressure
transducer/datalogger combination housed in a weather-resistant cylindrical enclosure (Global
Water, 2010). The loggers are installed in 2” PVC pipe buried in the creek bank, and fastened to
the creek bed with reinforcing steel. Large holes are drilled in the PVC near the sensor location
to eliminate velocity effects on the sensor, Figure 2-2 illustrates a surface water installation. At
monitoring site W9, a Parshall flume is installed in the creek channel, to encourage the best
possible flow measurements by the logger.

Figure 2-2:  Flow Monitoring Level Logger Installation

Continuous data loggers are calibrated by manual hydrology measurements taken at the site at
the same time as the data loggers are downloaded by site personnel.

2.2 Groundwater Monitoring

Monitoring of groundwater conditions around the Wolverine Mine focuses on groundwater
conditions in the upper Wolverine Creek and Go Creek basins. More specifically, monitoring of
groundwater occurs in those areas down gradient of the underground and process plant operations,
immediately adjacent to Wolverine Creek, and down gradient of the tailings facility in the Go Creek
watershed. Wells are used to monitor groundwater quality at various depths and in different
geological units including the shallow alluvial/colluvial aquifer and the shallow, medium and deep
bedrock units.

Yukon Zinc Corporation May 2010
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2.2.1 Groundwater Quality Monitoring

Groundwater quality monitoring is conducted at 24 nested wells, as per requirements outlined
in the A-Licence Schedule A summarized in Table 2-5, and at locations shown on Figure 2-3. All
groundwater sites are sampled quarterly during construction, monthly during operations,
quarterly during temporary closure and annually during permanent closure. Groundwater wells
are sampled for field parameters, lab parameters, major anions, nutrient parameters and
dissolved metals as outlined in Table 2-2 and analyzed at the detection limits shown in Table 2-3
above. Although total metals are required to be sampled for by the A-Licence, all groundwater
is filtered prior to sampling due to sediment being a relic of well installation, and not
representative of actual groundwater quality; hence total metals are not analyzed for.

Table 2-5: Groundwater Monitoring and Surveillance Program
Water
. .. Y Y Quality Water Quality
N D Depth
Station Name escription ept Northing Easting Sampling Sampling Parameters”
Frequencyl'
MWO05-1A Monitor upper 22.9 440643 6810020 G FP, LP, MA, NP, DM
reaches of Go Creek
MWO05-1B . 5 440642 6810021 G FP, LP, MA, NP, DM
groundwater basin
MWO05-2A To monitor potential 22.9 442285 6808037 G FP, LP, MA, NP, DM
impact of tailings
MWO05-2B facility 5 442285 6808037 G FP, LP, MA, NP, DM
MWO05-3A To monitor potential 20 439837 6810758 G FP, LP, MA, NP, DM
MWO05-3B impact of 4.5 439836 6810758 G FP, LP, MA, NP, DM
MWO5-4A “’:jdergmlund ar;d 17.6 440076 6810553 G FP, LP, MA, NP, DM
) i
MWO5-4B | CUStIal COMPIEX 39 440076 6810553 G FP, LP, MA, NP, DM
MWO05-5A 26.5 439617 6810926 G FP, LP, MA, NP, DM
MWO05-5B 4.4 439618 6810926 G FP, LP, MA, NP, DM
MWos-g 0 Mmonitorupstream ., 440561 6809507 G FP, LP, MA, NP, DM
of tailings facility
To monitor potential
MWO05-7B impact of tailings 4.6 442540 6808128 G FP, LP, MA, NP, DM
facility
MWO06-8S To monitor potential 219 439349 6811193 G FP, LP, MA, NP, DM
Mwoe-gm  impact of 82.3 439373 6811172 G FP, LP, MA, NP, DM
underground mine
MWO06-8D 184.7 439338 6811201 G FP, LP, MA, NP, DM
MWO06-09S To monitor 21.3 439967 6810547 G FP, LP, MA, NP, DM
groundwater quality
on west side of
MWO06-09M  Wolverine Creek (not 80.4 439967 6810547 G FP, LP, MA, NP, DM
affected by
operations)
MWO06-10S To monitor potential 21.3 439975 6810678 G FP, LP, MA, NP, DM
MWO06-10M impact of ) 104.3 439980 6810674 G FP, LP, MA, NP, DM
Mwos-10p  |nderground mine 185 439980 6810674 G FP, LP, MA, NP, DM
and industrial
MWO06-11S complex 21.3 439733 6810827 G FP, LP, MA, NP, DM
MWO06-12S 21.7 440200 6810468 G FP, LP, MA, NP, DM
Yukon Zinc Corporation May 2010
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Water
. e utTm utTm Quality Water Quality
Station Name Description Depth . . . . :
P P Northing Easting Sampling Sampling Parameters’
Frequencyl'
To monitor potential
Mwos-13  mpactof tailings 2.4 442545 6808068 G FP, LP, MA, NP, DM
facility downstream
of seepage dam
To monitor upstream
MWO08-14 . 1 10.4 442071 6809030 G FP, LP, MA, NP, DM
of tailings facility
1. G = quarterly during construction, monthly during operations, quarterly during temporary closure and annually during permanent closure.
2. Total metals are required by the A-Licence; however, as groundwater is filtered prior to sampling to eliminate impurities associated with well installation,

total metals are not analyzed for by this program.

2.2.2 Groundwater Level Monitoring

Static water levels are measured manually prior to water quality samples being taken.
Continuous water level measurements are collected by loggers installed in each of the
groundwater wells. The loggers are self contained water level dataloggers that include a
pressure transducer, temperature sensor, lithium battery and internal datalogger that can hold
up to 40,000 data points (Solinst, 2010). Similarly to the surface water loggers, the groundwater
loggers are calibrated via the manual measurements, and downloaded prior to sample
collection.

2.2.3 Piezometer Monitoring

Four vibrating wire (VW) piezometers capable of measuring porewater pressure and
temperature were installed at two locations (PZA and PZB) in April 2005. Both locations have
one shallow and one deep piezometer; details of the four VW piezometer installations are
summarized in Table 2-6. The piezometers measure the water table above the underground
mine and results reveal the effect of underground mining on the water table.

Table 2-6: Summary of Piezometer Installations
= d surf Borehole VW Piezometer Installation
Borehole UTN.I UT',VI rourT urtace length Elevation (m asl)
Northing Easting Elevation (m asl)
(m) Shallow Deep

PZA 439759 6811293 1393 194.2 1362.5 1243

PZB 439993 6811020 1389 198.4 1329.2 1280.7
Yukon Zinc Corporation May 2010
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Figure 2-3: Groundwater Well Monitoring Station Locations
Yukon Zinc Corporation May 2010
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3  Weather Monitoring Program
In May 2006, an automated HOBO® Onset Weather Station was installed on the southwest side of the
airstrip. The weather station is on a 3 m tripod tower and has the following data collection features:

e Temperature;

e Relative humidity;

e Rain gauge;

e Solar radiation in and out;

e Wind speed and direction; and

e Barometric pressure.

Climate station data has been logged continuously from this station every 10 minutes since May 20",
2006, and will continue to be the primary weather monitoring location throughout the life of mine.
Data is downloaded monthly, and the data is examined at that time to ensure the station is working

properly.

Snowpack measurements will be taken in late winter (end of March) to determine the snowpack at
maximum depth and again in spring (end of April) to determine the maximum density values.

4  Tailings Storage Facility Monitoring

Monitoring of the tailings facility will be carried out during operations and closure periods (temporary
and permanent and post-closure). An operations, maintenance and surveillance (OMS) manual will be
submitted to EMR prior to tailings facility operation as per Canadian Dam Association Guidelines and the
Mining Association of Canada Guidelines. The OMS manual will summarize the site monitoring
requirements for the tailings storage facility.

5 Engineering Inspections

Engineering inspections are required under the QML and under the A-Licence.
Section 10.1 of the QML (EMR, 2006) states that:

The Licensee must ensure that an annual physical inspection is conducted by an engineer by July 1° of
each year of all of the structures, works and installations located at the site, including:

a) Seepage collections dams, tailings impoundment structures;

b) Waste rock dumps, including any temporary waste rock dumps;
c) Ore stockpiles;

d) Temporary ore stockpiles;

e) Diversion structures (channels and dams);

fl  Mill;

g) Mine;

h) Camp infrastructure; and

Yukon Zinc Corporation May 2010
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i) Any other engineered structures, works or installations associated with the Undertaking.
Section 41 of the A-Licence (YWB, 2007) states that:

Monitoring and inspection of all water retaining structures shall be carried out by a Professional
Engineer licenced to practice in Yukon and in accordance with the monitoring plan submitted as part
of the Application. A report on the monitoring and inspection, prepared by the Professional Engineer,
shall be submitted as a part of each annual report. The report shall document the inspection locations
and methodologies, the results of the inspection, all problems identified, and remedial measures
recommended. The status of any remedial measures recommended in the previous year's report shall
be appended to the report together with an explanation regarding any recommendation not
implemented.

The QML requires that the inspection report is submitted to EMR within 45 days of the inspection
(paragraph 10.2). Both licenses require that immediate action is taken on any recommendations
made by the engineers report. The actions taken based on the inspections will also be summarized in
both annual reports.

Detailed requirements for the engineering inspections for the tailings storage facility and associated
infrastructure (seepage dam and diversion ditches) will be contained in the tailings storage facility
OMS manual (Section 4 above).

6 Progressive Reclamation Effectiveness Monitoring
Program

Reclamation and closure activities for the Wolverine Project are outlined in Reclamation and Closure
Plan V2009-03 (April 2010). This plan will be updated every two years to reflect activities required for
successful passive closure of the mine. A brief outline of the Reclamation Research Program is
provided within the Reclamation and Closure Plan V2009-03 and specific details of the program are
currently in development, and once finalized will be submitted as an addendum to this Plan.

7  Bio-pass System

The purpose of the bio-pass system is to ensure that discharge from backfilled mine workings does not
affect the environmental integrity of Wolverine Creek and Little Wolverine Lake during the closure
phase of the Wolverine Project. The bio-pass is a passive biological reactor system where dissolved
selenium is reduced to solid phase elemental selenium and metals are precipitated as metal sulphides
via microbial processes. The bio-pass will collect groundwater that naturally discharges to Wolverine
Creek and that is potentially high in selenium and other metal concentrations derived from mine
contact.

7.1 Proposed Location

In 2006 and 2009, water quality and sediment (2009 only) sampling was conducted along a transect
of Wolverine Creek to determine where groundwater intercepting the ore body (assumed to be
elevated in metals) was appearing in the creek, and if the sediment in the creek bed was also
elevated in metal concentrations. The analytical results were used in determining the proposed
location of the bio-pass system in the creek channel, shown in Figure 7-1. The system will be installed
at the headwaters of Wolverine Creek, and the original creek channel will be diverted along the
system, also shown in Figure 7-1.
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7.2 Future Work

Preliminary testwork to establish the location of the bio-pass within the Wolverine Creek channel,
quantify the desired water quality criteria for the treated groundwater discharge, quantify sediment
and water quality metal concentrations in the bio-pass channel, and establish a source of substrate
and contaminated water to perform the bench scale testwork has commenced.

The bench scale testwork for the bio-pass project will to be conducted in summer 2010, and testing
under site conditions will be conducted in 2011. The bench scale testwork will consist of column
tests that mimic the bio-pass system. The columns will sustain substrate from on-site locations mixed
with amendments, such as gravels to encourage flow, and carbon sources, such as alfalfa or hay for
bacterial growth. Four or five column tests will be run, with various amendments so see which
amendments most efficiently precipitate metals and sulphates from typical mine water effluent.

Water quality and sediment quality will be taken again along the biopass location in 2010, and
groundwater quality will be examined in further detail. The bench scale work will contribute to the
design of the pilot scale field test, and the results of the field trials will be incorporated in the design
plan. Design of the bio-pass system, maintenance, a long term monitoring and management plan and
an implementation schedule for the bio-pass construction and creek diversion will be finalized in
2012. Construction of the bio-pass is projected to be in 2015.

v
/'

UTM Co-ordinates
439511E 6810932N

UTM Co-ordinates

439797E 6810753N —

Figure 7-1:  Proposed Location of the Bio-Pass System in Wolverine Creek

8

Other Monitoring Programs

Although not required by EMR under the QML, there are other ongoing monitoring programs that
are pertinent to this Plan, including: Environmental Effects Monitoring (under the Metal Mining
Effluent Regulations), sediment and aquatic life monitoring, geochemical testwork and underground
mine monitoring studies. Details of these programs are provided below.
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8.1 Environmental Effects Monitoring

On June 3, 2009, the Wolverine Project was designated as a “mine under development” as defined in
sections 1 and 2 of the Metal Mining Effluent Regulations (MMER, 2006). Consequently, YZC must
submit the Environmental Effects Monitoring (EEM) first study design by June 3, 2010. The first study
design will be submitted to the Director of the Environmental Programs Branch, the Department of
the Environment - Environment Canada and the Government of the Yukon, as per Schedule 6.1 of the
MMER (MMER, 2006). The EEM first study design will outline the site characterization, effluent and
water quality monitoring requirements, including sublethal toxicity testing, and the biological
monitoring study details. Table 8-1 outlines the schedule of activities to be completed under the
EEM program up to the submission of the first interpretive report (subsequent activity’s schedule
depends on the result of the first biological monitoring study). The EEM will be submitted to EMR as
an addendum to this Plan.

Table 8-1: MMER Schedule of Activities to Submission of First Interpretive Report
Action Date
YZC falls under MMER 03-Jun-09
Submission of first Study Design 03-Jun-10

Conduct first biological monitoring study  later than 3-Dec-2010

Submission of the first interpretive report  prior to 3-Dec-2012

8.2 Sediment and Aquatic Life

There are no monitoring requirements for sediment quality and aquatic life under the A-Licence;
however, as previously discussed, effluent quality and receiving environment quality will be subject
to EEM under MMER. The EEM program (Section 8.1) will monitor trends in metals levels in waters
and stream sediments.

In conjunction with stream sediment quality sampling, monitoring of stream periphyton and benthic
invertebrates will be performed at the stations outlined in the Lorax Baseline Characterization
Summary Report (Appendix A) — W8, W9, W12, W14, W16, W31, W71, W72, W73, W80, W81 and
W82. Sediment, periphyton and benthos will be sampled once annually in August at the above sites.

For benthic invertebrates, samples will be collected from riffle habitat using a Hess sampler following
standard methods (RISC, 1997). Three samples will be collected at each site, with each sample being
a composite of three Hess settings. Samples will be preserved in formalin.

Periphyton samples will be collected from natural substrates in riffle habitat using standard methods
(RISC, 1997). Samples will be collected by scraping a known surface area of substrate. Samples will
be collected in triplicate and analyzed for biomass (chlorophyll a an d phaeopigment) and taxonomy.
Biomass samples will be filtered through a 0.45 um filter and taxonomy samples will be preserved in
Lugol’s solution.

8.3 Geochemical Testwork

Humidity cell testwork is the recommended kinetic test for predicting primary reaction rates under
aerobic weathering conditions, and measured rates can be used to estimate the time to mineral
exhaustion (Price, 1997). The testwork consists of a material sample contained in a PVC column being
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exposed to three days of dry air, three days of humid air, and one day of water washing (Mills, 1998).
The leachate from the water washing is then analyzed for the parameters outlined in Table 2-3.

A total of 28 humidity cells containing various mine rock, waste rock and milling products (paste
backfill and tailings) were initiated in 2005 and 2006. There are currently nine cells in operation as
shown in Table 8-2 — for information on the other decommissioned cells (i.e., the remaining 19 cells),
refer to the QML 2009 Annual Report.

Table 8-2: Humidity Cells in Operation: Composition and Duration of Operation as of May 1, 2010
Total i k
Humidity Cell Composition Date Started (:: ;p“:;a;':' gz‘:)’fg) >
HC4 Rhyolite/rhyolite fragmental 22-Dec-05 227
HC6 Calcite-pyrite exhalite 22-Dec-05 227
HC7 Carbonaceous argillite 22-Dec-05 227
HC10 Non-carbonaceous argillite 12-Jan-06 335
HC21 NP depleted ore 23-May-06 206
T1 Paste backfill 23-May-06 206
T2 Paste backfill 23-May-06 206
ocC Tailings - Overall ore composite 6-Jun-05 256
oD Tailings - Overall diluted ore 99-1ul-05 249

composite

8.4 Underground Mine Monitoring

This section outlines monitoring programs that will be conducted in the underground mine for the
purposes of refining the geochemical rates and estimates of mine water quality at closure as required
by QML Section 8.6 (h) (EMR, 2006). These programs include sampling of the contact water and
groundwater discharge into the mine workings, collection of the leachate from paste backfilled mine
stopes, washing of select exposed rock or paste backfilled faces and operation of in-situ geochemical
test pads.

8.4.1 Underground Water Quality Sampling

Water quality samples from the underground test mine were a requirement of the B-Licence
(YWB, 2005). Weekly underground mine sampling will continue to provide updated water
chemistry associated with the underground mining activities. Samples are taken from
underground collection sumps, or from mine effluent puped to a surface sump and analyzed for
the parameters outlined in Table 2-3.

8.4.2 Paste Leachate Monitoring

The purpose of the paste leachate monitoring program is to verify the assumptions made in the
mine water quality model at closure concerning paste backfilling. Once paste backfilling of
mined-out stopes has commenced, monitoring of the leachate quality and volume of leachate
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emanating from these stopes will commence. The leachate will be analyzed for all of the
parameters outlined in Table 2-3.

The paste backfill monitoring program consists of four tasks:

1. Continued operation of two paste backfill humidity cells to provide estimates of
contaminant loadings (mg/m?/wk) (see Section 8.3);

2. Construction and operation of an on-site test pad to expose a 50-100 kg block of paste
to the natural weathering (see Section 8.4.4 for existing test pad details);

3. Collection of seepage (if available) from selected paste backfilled stopes in the
underground mine; and

4. Operation of wall wash stations on paste backfilled stope faces (see Section 8.4.3).

8.4.3 Wash Stations

As outlined in the AMEC Earth and Environmental report Wolverine Project Predicted Water
Quality of Underground Workings at Closure, provided in the Appendix D of the Revised
Documentation in Support of Water Use Application QZ04-065 (YZC, 2007), laboratory
determined leaching rates can significantly overestimate the degree of metal release from
materials in the field. To account for this, future measurements of field kinetic rates will be
carried out using wall washing stations and in-situ geochemical test pads (see Section 8.4.4).

The wall washing technique can be used to measure unit-area geochemical reaction rates
(mg/m?/week) and concentrations (mg/L) from tabular surfaces (Morin & Hutt, 2006). The rates
can then be applied to the total amount of reactive surface. The methodology for performing
wall washing is outlined by Price (1997), and wall washing will be performed quarterly on
selected walls within the mine that represent dominant rock types (e.g., waste and ore) and
paste backfilled stopes.

8.4.4 In-situ Geochemical Test Pads

On-site field test pads are a recommended tool for monitoring the drainage chemistry resulting
from mine waste and geological materials (Price, 1997). Test pads assembled at the Wolverine
Project, as shown in Picture 8-1, consist of plastic 220 L barrels cut in half and open to the
natural environment. The barrels drain into sealed 20 L buckets that collect runoff from the
barrel. Two of the test pads contain 100% ore, two contain 50% ore and 50% waste, and one
(not shown in Picture 8-1) is empty, thereby functioning as a control and collecting only
rainwater.

Initial ABA analysis on the waste rock and ore samples was conducted prior to commencement
of the test pad operation. The test pads are monitored weekly during the snow free period to
ensure the water collection buckets have adequate capacity. Water quality samples are taken
from the collection buckets when there is enough runoff to fulfill analytical requirements for the
parameters outlined in Table 2-3. The volume of water collected in the buckets is recorded
prior to sampling, and the buckets emptied following sampling to allow for further collection of
runoff. The metal loadings are calculated based on amount of material, amount of collected
water, collection time and weather conditions.
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Picture 8-1:  Wolverine Project Geochemical Test Pads

9 Data Evaluation and Reporting

Section 10.4 of the QML requires that the Licensee must evaluate data gathered as a result of
implementation of the Monitoring and Surveillance Plan referred to in paragraph 12.2 on a semi-annual
basis, and take immediate steps to address any results from the monitoring and surveillance activities
that indicate any change in environmental performance of the Undertaking or non-compliance with the
Act, the Regulations, this License, or any of the plans listed in Schedule C (EMR, 2006).

Also, section 10.5 of the QML requires that annually, on or before March 31°*" of each year commencing
in 2008, the Licensee must submit a written report covering the period of January 1** to December 31°" of
the prior year to the Chief (EMR, 2006).

Therefore, the results obtained from the monitoring programs outlined above will be evaluated bi-
annually, and reported annually. Data analysis will consist of a comparison of results to the baseline
results for samples collected at the Wolverine Project 1996-2008 inclusively. The 1996-2008 results
were compiled into a document entitled “Baseline Characterization Summary Report” prepared by Lorax
Environmental Services, which is provided in Appendix A, and the data contained therein is referred to
as baseline data.

Surface water monitoring reports will include water quality summaries for the reporting period and
comparisons to baseline data, in tabular and/or graphical formats. Compiled water quality data will be
compared to the baseline average and 95" percentile. Hydrology monitoring for the period will include
manual measurements, stage discharge curves for the calibration of installed data loggers, continuous
hydrographs representing the recorded data, and monthly average hydrographs, including historical
data for hydrological comparisons.

Groundwater data reports will include a comparison of water quality to baseline water quality (average
and 95" percentile values) and water level elevation versus time graphs. The piezometer (water table
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measurements above the underground mine) water level data will be compiled into summary water
level graphs that plot water table height by date, to establish if there is a correlation between mine
activities and water table height.

Sediment quality data and aquatic life data will also be compared to the baseline average and 95"
percentile values, as per the report provided in Appendix A.

Weather data reported in the QML Annual Report will consist of the following:

e The minimum and maximum recorded temperatures, as well as seasonal trends and the data for
the year;

e Precipitation data as monthly precipitation totals, and plotted against the date;

e Maximum snow water equivalent (SWE), which occurs at some point between maximum depth
and maximum density. Mean annual SWE at Wolverine is calculated by subtracting sublimation
from the net SWE.

e Evaporation figures are estimated from the Penman Combination Equation (Penman, 1963)
using on-site temperature, relative humidity, wind speed and solar radiation:

E = A'(K‘l'L)+y')~v'pw'KE'va'{e*a_ea}

Ay pw - {A+y}

Where,
E = evaporation rate in units of depth per time A, = latent heat of vaporization = 2.45 MJ kg'1
A = slope of the saturation vapor pressure vs. pw = density of water = 1000 kg m™

temperature relationship at Ta Ke = mass transfer coefficient
K = short wave radiation net input Vv, = velocity of air
L = longwave radiation net input e’,= saturation vapor pressure at atm temp
y = psychrometric constant = 0.066 kPa °C™* e,= water vapor pressure in atm

Tailings storage facility data evaluation and reporting will summarize the results of the monitoring
program provided in Section 4; including an annual update of the site water balance, results of the
routine, intermediate, and comprehensive surveillance reviews, and data acquired from instrumentation
installed in the dam and vicinity.

Recommendations made in the report summarizing the engineering inspections of the tailings storage
dam, seepage dam and all other on-site structures, including the mill, mine and associated infrastructure
will be acted on immediately following the inspection. The results of the inspections and subsequent
actions taken will be summarized in the QML annual report.

Reclamation activities to be undertaken in the operations phase of the Wolverine Project include a
reclamation effectiveness monitoring program and bio-pass system design, field test trial and full scale
implementation program. The on-going activities relating to these two programs will be summarized in
the annual report.

The results of other monitoring programs conducted at the Wolverine Project, but not required under
the QML, including the Environmental Effects Monitoring program, geochemical testwork program, and
underground mine monitoring program, will also be summarized in the annual report. Humidity cell
results are reviewed by-annually and summarized annually by Marsland Environmental Associates for
the tailings cells and by Amec Earth and Environmental for all other humidity cells. The annual reports
provided by these consultants are provided in the QML annual report. Amec Earth and Environmental
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will also incorporate the results of the underground mine monitoring program to update the
underground mine water quality model.

10 Summary

This Plan summarizes the requirements for monitoring and surveillance required during the operations
and closure phases of the Wolverine Project as per Quartz Mining License QML-0006, Type A Water
Licence QZ04-065 and Type B Water Licence QZ01-051 (limited to the waste rock pad infrastructure
only). The Plan outlines monitoring programs to be conducted for surface water, groundwater, weather,
and the tailings storage facility, plus engineering inspections and reclamation research programs as per
QML-0006. Other programs including Environmental Effects Monitoring, sediment and aquatic life, and
underground mine monitoring are also described.

Table 10-1 summarizes the monitoring requirements for the Wolverine Project through the operation
and closure periods.

Table 10-1: Summary of Monitoring and Surveillance Requirements for the Wolverine Project

Data Logger Monitoring Frequency

Requirement Recording Frequency Operations Closure
Water Monitoring
Surface WQ - Monthly Annually™
Surface flow Hourly Monthly Annually*
Acute lethality - Monthly during discharge -
Groundwater WQ - Monthly Annually*
Groundwater level Hourly Monthly Annually™
Piezometer Hourly Monthly Annually*
Weather Station Every 10 minutes Monthly Annually™
Snowpack - End of March End of March
& April & April
Tailings Storage Facility Refer to the Operation, Maintenance and Surveillance Manual
Engineering Inspection - Annually Annually
Reclamation Effectiveness To be defined by Reclamation Research Program
Biopass
Bench-scale testwork - 2010 -
Testwork under site - 2011 -
conditions
Long-term plan design - 2012 -
Construction of bio-pass - 2015 -
Effluent Monitoring To be defined by EEM
Sediment & Aquatic life - Annually in August Annually
Geochemical testwork - Weekly flushing and Not required
laboratory analysis every
4 weeks
Yukon Zinc Corporation May 2010

20



Wolverine Project Monitoring and Surveillance Plan V2010-02
QML-0006

Data Logger Monitoring Frequency

Requirement Recording Frequency Operations Closure
Underground mine monitoring
Underground - Weekly Not required
water quality sampling
Paste leachate monitoring - Quarterly Not required
Wash stations - Quarterly Not required
Test pads - Weekly during ice-free Not required
period
1. Monthly monitoring for Closure years 1-3, then annually thereafter.

Data acquired from the above programs will be compiled bi-annually, and reported annually in the QML
Annual Report (due March 31 of the subsequent year).

The first study design for the EEM monitoring program and the Reclamation Research Program will be
submitted in 2010 to EMR, and other required agencies, and will comprise addendums to this
Monitoring and Surveillance Plan.
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1. Introduction

1.1 Purpose of Report

The Wolverine Project has advanced into detailed engineering and construction of key
project components are nearing completion with a view to commission the mine processing
plant in June 2010. A number of regulatory environmental monitoring requirements are
triggered as construction advances and the assessment and adaptive management of potential
environmental impacts will be determined, in large part, on a comparison of future
monitoring results with project baseline conditions. Yukon Zinc Corporation (YZC)
requested Lorax Environmental Services Ltd. (Lorax) compile the existing environmental
baseline data available for the period 1995 to 2008 for the following components:

e Surface water quality (1995 — 2008);
e Groundwater quality (2006 — 2008);
e Sediment quality (2005 — 2008); and
e Benthos and periphyton (2005 — 2007)

The objective of the work is to provide concise, quantitative and scientifically defensible
summations of the baseline conditions for each of the above environmental components that
can be used as reference comparisons for future regulatory monitoring reporting during
construction, operations and closure.

1.2 Report Structure

Following this introduction, baseline water quality for surface water quality stations in the
Wolverine Lake, Go Creek, and Money Creek watersheds, as well as along the road route is
described in Chapter 2. While a number of summary tables and graphs are utilized to present
the data, a full surface water quality database is provided on the enclosed CD as Appendix
A-1. Within the database are descriptions of which data were used in the statistical
assessment and rationale for removal of certain data points. Baseline conditions are defined
statistically. Mean, standard deviation and 95" percentile values have been calculated for
each station for the suite of parameters, which are included in Water Licence QZ04-065,
Schedule A Part 111 — Monitoring Schedule.

Baseline groundwater quality conditions for groundwater monitoring wells established in the
upper Wolverine Lake and Go Creek watersheds are described in Chapter 3. As per the
surface water quality data, baseline groundwater quality conditions are defined statistically.
Summary tables for the monitoring wells are provided in the text of the report and the
complete groundwater quality data is provided in Appendix B.
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Baseline stream sediment chemistry for Wolverine Creek, Go Creek, Money Creek and
stream crossings along the mine access route is presented in Chapter 4. Finally, Chapter 5
discusses the baseline stream benthos and periphyton characteristics of the project streams.
For the purposes of this baseline characterization report, and to be consistent with
Environmental Effects Monitoring (EEM) requirements, total abundance, taxon richness,
diversity (Simpson’s diversity index), evenness (similar to equitability) and dominance are
described. Additional ecological indicators are discussed in terms of family and genus
abundance, tolerance categories and indicator species, as appropriate. Periphyton baseline
characterization is more qualitative, describing general assemblages and presence or absence
of important indicator species.

Yukon Zinc Corp. LORAX



2. Surface Water Quality

2.1 Overview and Data Quality

Water quality samples have been collected from streams and lakes in the project area and
reference locations in order to document baseline surface water quality. Forty four (44)
stream sites and three (3) lake sites have been periodically sampled since 1995. Reported in
this chapter are baseline data for streams and lakes that will continue to be monitored during
construction, operations and closure phases of the project (Figure 2-1). These include
stations in Wolverine Creek, Go Creek, Money Creek, Campbell Creek (reference site), Pup
Creek (reference site) , and the outflows of Wolverine Lake and Little Wolverine Lake.
Treated water from the tailings facility will be discharged to Go Creek. Station W80 in Go
Creek will serve as the water quality compliance point for the project. Baseline data for
these, as well as other surface water quality monitoring sites, are presented in Appendix A.

Water quality samples were first collected in 1995. Detection limits for metals analyzed in
1995 and 1996 samples were often higher than required to characterize baseline conditions.
These data have not been used in defining baseline conditions. Data that were not used in
calculating baseline conditions are detailed in Appendix A. Data from these early monitoring
programs that accurately characterize physical properties and major ions have been retained
and used to define baseline conditions. Spuriously high concentrations were identified by
graphing the complete data set. These values were then examined relative to other
parameters (e.g. total suspended solids) and if contamination was the most plausible
explanation for the extreme value, the data was not included in the baseline data set. Suspect
data that were eliminated are detailed in Appendix A.

Field blanks and travel blanks were also used to assess contamination. These data show that
sample contamination was rare and that the data set is robust. There are indications that
occasional contamination of dissolved zinc occurred, but only total zinc is reported in this
baseline document as A Licence QZ04-065 only includes monitoring requirements for total
metals.
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Baseline conditions are reported as the average and 95" percentile of all data at a station.
Results that were below their analytical detection limit were set equal to the detection limit
when calculating averages. Statistical methods for defining the upper limit of background
concentrations include using a standard deviation (e.g. 2 standard deviations above the mean)
or a percentile (e.g. 90" or 95™) (BCMOE, 1997). Both of these methods were investigated
for the Wolverine Mine Project. Using 2 standard deviations above the mean incorporates
large variability introduced by a few unusually high values (e.g. for metals associated with
high turbidity events) and the resulting upper limit for some parameters was greater than the
upper range of values. Defining the upper limit as the as the 95" percentile (i.e. the value
below which 95% of measurements fall) avoids incorporating values from extreme events.
The 95" percentile was consistently lower than the upper limit defined by defined by 2
standard deviations and provides a robust upper limit of values that can be expected at a
water quality monitoring location.

The discussions in this chapter have been organized according to the drainage basins being
monitored (e.g. Wolverine Lake and Go Creek watersheds). Section 2.3 describes the
baseline surface water conditions in Wolverine Creek and Wolverine Lake, as well as a
reference station on Campbell Creek. Sections 2.4 and 2.5 describe the baseline surface
water quality in Go Creek (including reference station on Pup Creek) and in Money Creek,
respectively. Section 2.6 discusses water quality along the mine access route. Summary data
tables listing the mean and the 95™ percentile for each station are provided to characterize the
baseline condition at each station. Time series plots are presented for parameters of key
interest.

Also presented in tables and figures are guideline values in order to provide context to the
baseline value relative to a level that is protective of aquatic life. The guidelines presented
are the most recently updated from Canadian Council of Ministers of the Environment,
British Columbia Ministry of Environment, and United States Environmental Protection
Agency. For most metals the CCME guideline is shown. Exceptions are cadmium which
has more recently been reviewed and updated by USEPA. British Columbia aquatic life
guidelines are presented for aluminum, iron, and selenium.

2.2 Wolverine Lake Watershed

Baseline surface water quality is presented for Wolverine Creek, Campbell Creek, and the
outlets of Wolverine Lake and Little Wolverine Lake. Campbell Creek is generally outside
of Project disturbances and may serve as a regional reference station for creeks potentially
affected by Project activities within the Wolverine Lake watershed.

Yukon Zinc Corp. LORAX



SURFACE WATER QUALITY
WOLVERINE PROJECT BASELINE CHARACTERIZATION 2-4

2.2.1 Seasonality

Physical properties of surface waters show a seasonal signal due to spring freshet in late
May/early June, when an increase in the proportion water from snow melt is associated with
a decrease in conductivity and hardness (Figure 2-2). Higher flow during freshet is also
associated with increased turbidity and total suspended solids (Figure 2-1). At other times of
the year suspended solids were generally below detection limit, with periodic elevated levels
likely associated with high rainfall events.

2.2.2 Wolverine Creek and Campbell Creek

Wolverine Creek naturally receives drainage from the mineralized area of the Wolverine
deposit. Baseline water quality has been monitored at station W82 in upper Wolverine Creek
and at station W9 in lower Wolverine Creek, upstream of Little Wolverine Lake (Figure 2-1).
A summary of surface water quality for key parameters is listed in Table 2-1. Guidelines are
listed as a reference value in order to evaluate which parameters are naturally elevated. Also
listed in Table 2-1 are summary data for Station W8 on Campbell Creek. Station W8 serves
as a regional reference station for Wolverine Creek as it is outside the influence of the mine
and all Project facilities with the exception of a road crossing.

Conductivity and hardness in Wolverine Creek are elevated in comparison to other stations in
the Wolverine Lake watershed (Figure 2-2), and significantly elevated compared to Go Creek
(see Section 2.3). Sulphate and nitrate are also elevated in Wolverine Creek in comparison to
Campbell Creek (Station W8) and Go Creek.

Yukon Zinc Corp. LORAX
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Surface Water Quality Summary for Wolverine Creek Stations

Parameter Units
Physical Tests
pH pH
Conductivity uS/cm
TSS 2 mg/L
Hardness mg/L
poc? mg/L
Dissolved Anions
Fluoride ug/L
Sulphate mg/L
Nutrients
Ammonia-N ug/L
Nitrate-N ug/L
Nitrite-N ug/L
Total Phosphate-P pg/L
Total Metals
Aluminum-Total ug/L
Aluminum-Dissolved pg/L
Antimony — Total ug/L
Arsenic - Total ug/L
Cadmium - Total ug/L
Chromium - Total ug/L
Copper - Total ug/L
Iron - Total ug/L
Iron -Dissolved ug/L
Lead - Total pg/L
Mercury - Total ug/L
Molybdenum - Total pg/L
Nickel - Total ug/L
Selenium - Total ug/L
Silver - Total pg/L
Zinc - Total ug/L

Bold values are greater than water quality guideline.
Guideline value is CCME unless otherwise noted.

WP>wnhE

Total Suspended Solids.
Dissolved Organic Carbon.

US EPA hardness dependent chronic guideline for cadmium assuming a hardness of 100 mg/L.
British Columbia 30 day average guideline for protection of aquatic life.

Yukon Zinc Corp.

Average

7.9
240
5
121
3.1

109
29

10
186

10

30

0.22
0.35
1.39
0.59
1.70
90
22
0.23

0.014

0.84
3.91
3.18
0.01

Table 2-1:
W82
Average 95" %
7.9 8.1
200 223
12 43
103 127
2.3 5.8
119 172
25 37
19 30
299 378
3 6
17 36
42 103
10 23
0.14 0.25
0.24 0.63
2.13 4.37
0.56 1.18
3.50 8.00
403 1083
47 122
0.14 0.35
0.010 0.010
0.34 0.44
12.26  29.08
1.94 3.16
0.01 0.02
173.6 3283

134.5

95194

8.2
287
7
154
8.0

132
39

20
425
5
25

80
20
0.50
0.60
1.94
1.25
4.52
349
62
0.84

0.020

1.12
6.37
4.47
0.02

195.8

Average

7.9
169
7
91
29

45
15

21
83
2
15

63
10
0.13
0.27
0.07
0.67
161
132
26
0.24

0.012

0.57
1.28
0.76
0.01
7.8

954

8.1
212
26
116
7.3

60
20

86
212
4
70

335
25
0.50
0.50
0.11
1.20
3.81
613
59
0.77

0.020

1.00
2.37
1.00
0.02
13.7

2-7

Guideline ?

6.5-9

120
100

914
2900
60

100

300
350 B
2
0.026
73
65
2 B
0.1
30
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Fluoride concentration in Wolverine Creek is approximately double the concentration in
Campbell Creek (Table 2-1), with the average approximately equal to the CCME interim
guideline for inorganic fluoride (Figure 2-4). While the average fluoride concentration is
similar at W82 and W9 the 95" percentile at W9 is lower than at W82, likely due to the large

data set at W9 (n=37) than at W82 (n=17) .
————— Guideline
Average
— —— 95" Percentile
200 T — 200 +—t
S w82_| . L
- 150 ° + 150 A ° -
[=) e | —————— - — —0 —— — — — [s)
= e —— o ° e———-———— o—-n———l—o— — S o S
i) 1 T 1 1 o
S 100 b e ® o ° 100 ° (Y “o ° 0. ° g
o ° b o
= =
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[ J
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Figure 2-4:  Fluoride in Wolverine Creek, 1995 - 2008

Total aluminum and total iron have several data points that exceed CCME guidelines for
these metals (Figure 2-5). These instances are associated with elevated turbidity (Figure 2-3)
and the particulate fraction, which is less biologically available than the dissolved fraction,
makes up large portion of the total. BCMOE guidelines apply to dissolved aluminum, and
BCMOE has recently set guidelines for dissolved iron (BCMOE, 2008). In comparison to
these dissolved guidelines, the dissolved Al and dissolved Fe concentrations in Wolverine
Creek are not considered elevated (Table 2-1). Aluminum and iron are also not elevated in
comparison to Station W8 on Campbell Creek (Table 2-1). Similarly, total chromium and
copper measurements were often above their guideline value (Figure 2-6) but not markedly
elevated above the levels in Campbell Creek.

Yukon Zinc Corp. LORAX
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Figure 2-5  Total Aluminum and Total Iron in Wolverine Creek, 1995 - 2008
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Figure 2-6  Total Chromium and Copper in Wolverine Creek, 1995 - 2008

Nearly all measurements of cadmium and zinc in Wolverine Creek are greater than their
respective water quality guidelines (Table 2-1 and Figure 2-7) and reflect the mineralization
within the Wolverine Creek drainage. Selenium is also naturally elevated in Wolverine
Creek. Average Se concentration at Station W82 is approximately equal to the BCMOE
water quality guideline of 2 pug/L whereas nearly all measured Se values from Station W9 are
greater than 2 pug/L (Table 2-1 and Figure 2-8). Nickel is elevated at Station W82 in upper
Wolverine Creek in comparison to W8 on Campbell Creek (Table 2-1) and in comparison to
Go Creek and Money Creek (Sections 2.3 and 2.4).
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Figure 2-7  Total Cadmium, Zinc, and Selenium in Wolverine Creek, 1995 - 2008
2.2.3 Wolverine Lake

2-11

Baseline surface water quality data has been monitored at the outlet of Wolverine Lake
(Station W1) and at the confluence of Little Wolverine Lake and Wolverine Lake
(Station L1). Baseline concentrations of most parameters are below published water quality
guidelines (Table 2-2). The 95" percentile values for fluoride and several metals that are
associated with suspended sediments (Al, Fe, and Cr) are slightly greater than guidelines.

Yukon Zinc Corp.
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Table 2-2:
Surface Water Quality Summary for Wolverine Lake Stations
L1 wo1 Guideline'

Parameter Units Average 95th % Average 95th %

Physical Tests
pH pH 79 8.0 7.8 8.1 6.5-9
Conductivity uS/cm 120 144 155 195
TSS? mg/L 4 6 4 9
Hardness mg/L 62 71 75 98
poc? mg/L 3.3 5.3 5.3 7.3

Dissolved Anions
Fluoride pg/L 79 90 113 134 120
Sulphate mg/L 9 13 12 18 100

Nutrients
Ammonia-N pg/L 14 38 20 68 914
Nitrate-N pg/L 31 89 16 58 2900
Nitrite-N pg/L 2 4 2 4 60
Total Phosphate-P pg/L 22 31 15 22

Total Metals
Aluminum-Total pg/L 32 114 24 52 100
Aluminum-Dissolved  pg/L 7 21 11 32 508
Antimony — Total pg/L 0.05 0.06 0.11 0.50 6
Arsenic - Total pg/L 1.54 2.12 1.87 2.92 5
Cadmium - Total Hg/L 0.04 0.09 0.02 0.05 0.15%
Chromium - Total pg/L 0.59 1.16 0.55 1.20 1
Copper - Total po/L 0.59 1.04 1.01 1.30 2
Iron - Total pg/L 196 416 128 247 300
Iron -Dissolved pHg/L 42 98 47 79 350 B
Lead - Total ug/L 0.17 0.64 0.14 0.52 2
Mercury - Total po/L 0.010 0.010 0.012 0.020 0.026
Molybdenum - Total pg/L 1.02 1.15 1.13 1.41 73
Nickel - Total pg/L 0.88 1.96 1.39 2.00 65
Selenium - Total ug/L 0.49 0.70 0.69 1.00 28
Silver - Total pg/L 0.01 0.01 0.01 0.02 0.1
Zinc - Total pg/L 6.3 10.3 3.3 5.0 30

Bold values are greater than water quality guideline.

Guideline value is CCME unless otherwise noted.

Total Suspended Solids.

Dissolved Organic Carbon.

US EPA hardness dependent guideline for cadmium assuming a hardness of 50 mg/L.
British Columbia 30 day average guideline for protection of aquatic life.

mP>whE
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2.3 Go Creek Watershed

Baseline water quality samples from Go Creek have been collected at 6 stations. Go Creek
water quality data are presented first for stations in the upper portion of Go Creek including
Station W15 on Hawkowl Creek (Section 2.3.1) and then the lower portion of Go Creek
including Station W13 on Pup Creek (Section 2.3.2). Station W80 in lower Go Creek will
serve as the compliance point for the Project.

2.3.1 Seasonality

The decrease in conductivity and hardness due to spring freshet in late May/early June that
was observed for Wolverine Creek is more pronounced for stations in Go Creek (Figure 2-8),
likely due to the larger catchment at Go Creek. Conductivity and hardness were markedly
lower in Go Creek than in Wolverine Creek at all times of the year. Similar to Wolverine
Creek, total suspended solids was typically below detection limit except for periodically
elevated level during freshet or other high flow events (Figure 2-9).
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Figure 2-8  Seasonal Time Series (1995 - 2008) of Total Hardness and Conductivity at Stations in the Go Creek Watershed
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2.3.2 Upper Go Creek

Upper Go Creek has been sampled at Stations W31, W16, W81, and W15 (Hawkowl Creek.
above Go Creek). Average concentrations and 95" percentile values for parameters of key
interest are listed in Table 2-3. Complete baseline data set is presented in Appendix A.

There is little difference among upper Go Creek stations for most water quality parameters.
Average pH is approximately 7.8, average conductivity 125 uS/cm, and average hardness 65
mg/L (54 mg/L at Station W15). Metals are also similar among stations. The 95" percentile
value for total chromium is equal to or slightly higher than the CCME guideline for Cr(\V1) of
1.0 pg/L. The 95" percentile value for copper is also slightly elevated above the CCME
guideline at 3 of the 4 stations. The 95" percentile value for selenium is exactly 1.0 pg/L at
all 4 stations in Table 2-3. In fact, most measurements of selenium in Go Creek were below
its detection limit (usually 1.0 pg/L) but when statistics were calculated for a data set any
value less than detection limit was set equal to the detection limit. Average cadmium and
zinc concentrations are more than an order of magnitude lower in upper Go Creek than in
Wolverine Creek.
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Table 2-3:
Surface Water Quality Summary for Upper Go Creek Stations
w31 W16 ws1 w15 Guideline !

Parameter Units  Average  95th% = Average 95th% = Average  95th% = Average  95th %

Physical Tests
pH pH 7.9 8.1 7.8 8.1 7.8 8.0 1.7 8.0 6.5-9
Conductivity uS/cm 127 150 135 153 124 145 107 127
TSS? mg/L 7 16 7 15 4 5 5 11
Hardness mg/L 68 87 69 79 64 73 54 66
DoC? mg/L 2.7 4.7 2.2 5.2 1.8 5.0 14 34

Dissolved Anions
Fluoride pg/L 23 30 40 63 31 40 31 50 120
Sulphate mg/L 8 11 8 11 9 12 8 11 100

Nutrients
Ammonia-N po/L 12 20 16 49 8 20 11 22 914
Nitrate-N ug/L 35 98 56 126 64 130 72 175 2900
Nitrite-N po/L 2 5 2 5 2 3 2 2 60
Total Phosphate-P pg/L 5 9 11 28 8 21 6 11

Total Metals
Aluminum-Total pg/L 22 65 35 88 26 60 30 96 100
Aluminum-Dissolved po/L 15 41 8 23 7 16 8 23 508
Antimony — Total po/L 0.12 0.50 0.12 0.50 0.22 0.10 0.09 0.24 6
Arsenic - Total pg/L 0.23 0.50 0.25 0.50 0.17 0.30 0.20 0.50 5
Cadmium - Total ug/L 0.01 0.02 0.08 0.12 0.02 0.04 0.02 0.03 0.15%
Chromium - Total ug/L 0.59 1.15 0.65 1.40 0.54 1.00 0.54 1.10 1
Copper - Total ug/L 1.35 3.13 1.01 2.82 0.72 1.68 1.00 2.76 2
Iron - Total ug/L 20 35 89 332 45 83 47 108 300
Iron -Dissolved Hg/L 14 30 22 45 14 30 17 36 350 B
Lead - Total ug/L 0.12 0.50 0.14 0.50 0.05 0.10 0.11 0.50 2
Mercury - Total pg/L 0.013 0.020 0.013 0.020 0.010 0.010 0.011 0.020 0.026
Molybdenum - Total pg/L 0.44 1.00 0.48 1.00 0.32 0.40 0.29 0.66 73
Nickel - Total pg/L 0.49 1.00 0.54 1.00 0.44 0.59 0.48 1.00 65
Selenium - Total pg/L 0.56 1.00 0.62 1.00 0.55 1.00 0.63 1.00 2B
Silver - Total pg/L 0.01 0.02 0.01 0.02 0.01 0.01 0.01 0.01 0.1
Zinc - Total pg/L 2.5 5.0 6.5 16.1 2.6 51 4.5 13.4 30

Bold values are greater than water quality guidelines.
1. Guidelines shown are CCME values unless otherwise noted. 2. Total Suspended Solids; 3. Dissolved Organic Carbon
A. USEPA hardness dependent chronic guideline for cadmium assuming a hardness of 50 mg/L/; B. BC 30 day average guideline for protection of aquatic life.
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2.3.3 Lower Go Creek and Compliance Point

Water quality in lower Go Creek has been monitored at Stations W80 and W12. Station
W80 will be the compliance location monitored during operation and closure phases of the
Project. Average concentrations and 95" percentile values for parameters of key interest are
listed in Table 2-4. Complete baseline data set is presented in Appendix A.

In general, water quality in lower Go Creek is very similar to upper Go Creek. An exception
is iron which had average iron concentration (both total and dissolved) at Station W80 of
approximately double the highest average of stations in upper Go Creek. While Fe
concentration was higher in lower Go Creek than upper Go Creek concentrations at W80
were below guidelines.

At station W80, aluminum, chromium, and iron 95" percentile values are greater than their
water quality guideline. Copper 95™ percentile is just below the CCME guideline of 2 pg/L.
Concentrations of these metals are elevated when TSS levels are elevated (Figure 2-10).
During freshet and other high flow events that occur during the operation phase of the Project
these metals will are expected to exceed water quality guidelines.

Fluoride concentrations in Go Creek are lower than in Wolverine Creek. The average
fluoride concentration in Wolverine Creek is approximately equal to the CCME guideline for
inorganic fluoride of 120 pg/L. Average fluoride concentration is approximately 30 pg/L in
upper Go Creek and 50 pg/L in lower Go Creek. Only 1 fluoride measurement out of 154
baseline samples from Go Creek was above 120 pg/L (Appendix A).
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Parameter

Physical Tests
pH
Conductivity
TSS?
Hardness
DOC?

Dissolved Anions
Fluoride
Sulphate

Nutrients
Ammonia-N
Nitrate-N
Nitrite-N
Total Phosphate-P

Total Metals
Aluminum-Total
Aluminum-Dissolved
Antimony — Total
Arsenic - Total
Cadmium - Total
Chromium - Total
Copper - Total
Iron - Total
Iron -Dissolved
Lead - Total
Mercury - Total
Molybdenum - Total
Nickel - Total
Selenium - Total
Silver - Total
Zinc - Total

Bold values are greater than water quality objectives.

1. Guidelines shown are CCME values unless otherwise noted

2. Total Suspended Solids;

3. Dissolved Organic Carbon

A. US EPA hardness dependent chronic guideline for cadmium assuming a hardness of 80 mg/L.
B. British Columbia 30 day average guideline for protection of aquatic life.

Yukon Zinc Corp.

Units

pH
uS/cm
mg/L
mg/L
mg/L

Hg/L
mg/L

Hg/L
Ho/L
Hg/L
Hg/L

Hg/L
Ho/L
Hg/L
Ho/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Ho/L
Hg/L
Hg/L
Ho/L
Hg/L
Ho/L
Hg/L

Average

7.9
154
6
79
4.8

51
15

10
68
6
7

57
7
0.06
0.30
0.06
0.57
0.87
176
37
0.12

0.010

0.44
0.75
0.86
0.01
24

Table 2-4:
Surface Water Quality Summary for Lower Go Creek Stations

95th %

8.1
170
8
89
6.2

62
19

20
279
4
14

153
13
0.12
0.58
0.08
1.35
1.90
617
109
0.54

0.010

0.47
1.75
1.09
0.01
4.9

Average

7.8
146
5
72
21

56
13

14
35
6
7

32
9
0.12
0.30
0.03
0.55
1.08
90
31
0.17

0.013

0.51
0.60
0.91
0.01
3.1

95th %

8.1
170
11
88
4.3

72
18

53
123
5
14

79
31
0.50
0.50
0.06
1.17
2.71
229
82
0.62

0.020

1.00
1.63
1.26
0.02
55

W13 (Pup CKk)

Average

1.7
126
4
59
2.5

68
12

13
54

34
14
0.09
0.24
0.04
0.55
1.09
105
42
0.15
0.012
0.44
0.78
0.68
0.01
3.3

95th %

8.1
158
5
76
54

103
16

34
177

19

114
42
0.50
0.50
0.11
1.09
3.50
265
107
0.50
0.020
1.00
1.65
1.00
0.02
7.6

2-19

Guideline
Guideline

65-9

120
100

914
2900
60

100
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Figure 2-10 Total Suspended Solids and Total Aluminum, Iron, Chromium and Copper at Station W80 in Go Creek, 1995 -
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2.4 Money Creek Watershed

Baseline monitoring in Money Creek has included Station W14 (100 m downstream of Go
Creek), and stations at the mouth of Money Creek both upstream of the Robert Campbell
Highway (W22) and downstream of the highway (W40) (Figure 2-1). Summary water
quality statistics (average and 95" percentile) are listed in Table 2-5 Complete baseline data
are presented in Appendix A.

pH values in Money Creek are similar to the other streams sampled during baseline
monitoring, with average pH between 7.7 and 8.0. Conductivity and hardness are higher at
the downstream locations than at the upstream station W14. Average fluoride concentrations
in Money Creek (70 — 90 pg/L) are below the CCME guideline of 120 pg/L while 95"
percentiles (90 — 120 ug/L) are close to the guideline. Two fluoride samples out of 84
baseline measurements in Money Creek were greater than 120 pg/L.

Metals which are periodically above water quality guidelines in Go Creek (Al, Fe, Cr, and
Cu), particularly when suspended sediments are elevated, are also periodically elevated in
Money Creek to concentrations above guidelines (Table 2-5). Average concentrations of
these metals are similar at upstream and downstream stations, while 95" percentiles are
higher at the downstream stations, likely due to higher TSS concentrations at the downstream
sites (i.e., W22 and W40) during high flow events. Other metals in Money Creek have 95"
percentile values less than their water quality guideline.
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Parameter
Physical Tests
pH
Conductivity
TSS?
Hardness
poc?
Dissolved Anions
Fluoride
Sulphate
Nutrients
Ammonia-N
Nitrate-N
Nitrite-N
Total Phosphate-P
Total Metals
Aluminum-Total
Aluminum-Dissolved
Antimony — Total
Arsenic - Total
Cadmium - Total
Chromium - Total
Copper - Total
Iron - Total
Iron -Dissolved
Lead - Total
Mercury - Total
Molybdenum - Total
Nickel - Total
Selenium - Total
Silver - Total
Zinc - Total

Bold values are greater than water quality objectives.
Guidelines shown are CCME values unless otherwise noted
Total Suspended Solids
Dissolved Organic Carbon

US EPA hardness dependent chronic guideline for cadmium assuming a hardness of 50 mg/L.
British Columbia 30 day average guideline for protection of aquatic life.

WPwnh P

Yukon Zinc Corp.

Units

pH
uS/cm
mg/L
mg/L
mg/L

Ho/L
mg/L

Ho/L
Ho/L
Ho/L
Ho/L

Ho/L
Ho/L
Ho/L
Ho/L
Ho/L
Ho/L
Ho/L
Ho/L
Ho/L
Ho/L
Ho/L
Ho/L
Ho/L
Ho/L
Ho/L
Ho/L

Average

1.7
126
4
59
25

68
12

13
54
3
7

34
14
0.09
0.24
0.04
0.55
1.09
105
42
0.15
0.012
0.44
1.05
0.68
0.01
3.3

Table 2-5:
Surface Water Quality Summary for Money Creek Stations

95th %

8.1
158
5
76
54

103
16

34
177
4
19

114
42
0.50
0.50
0.11
1.09
3.50
265
107
0.50

0.020

1.00
1.37
1.00
0.02
7.6

Average

7.9
222
4
98
3.1

89
20

14
57
1
7

38
12
0.14
0.26
0.03
0.64
1.10
96
28
0.19
0.013
0.69
1.18
0.88
0.01
6.5

95th %

8.3
300
7
153
5.8

122
33

25
207
2
14

167
33
0.50
0.51
0.06
1.26
2.31
422
67
0.83
0.020
1.00
2.45
1.00
0.02
15.2

Average

8.0
220
5
111
2.8

78
23

10
59
2
6

55
9
0.11
2.71
0.07
0.72
0.82
99
21
0.20
0.011
0.71
1.02
0.73
0.01
3.5

95th %

8.2
294
10
157
5.7

91
33

20
169
4
10

234
24
0.44
0.60
0.05
1.48
1.68
361
46
0.50
0.020
0.98
1.90
1.00
0.02
5.9

2-22

Guideline

6.5-9

120
100

914
2900
60

100
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2.5 Mine Access Route

Streams that run close to the mine access route connecting the mine site to the Robert
Campbell Highway have been routinely monitored at Pitch Creek (Station W71), Putt Creek
downstream of Pitch Creek (Station W72), and Bunker Creek (Station W73) (Figure 2-1).
Summary water quality statistics (average and 95" percentile) for these 3 stations are listed in
Table 2-6. Complete baseline data are presented in Appendix A.

Station W71, on Pitch Creek just upstream of Putt Creek and the mine access road has
elevated levels of conductivity, hardness, sulphate, cadmium, molybdenum, nickel, selenium,
and zinc. Many of these parameters are also elevated in Wolverine Creek downstream of the
mineralized zone of the Wolverine deposit, although W71 is the only baseline station with
elevated sulphate.

Many of the parameters that show natural elevations in Pitch Creek are also elevated at
Station 72, in Putt Creek downstream of Pitch Creek, but to a lesser degree. Average
fluoride, Cd, and Zn are above guidelines, and 95™ percentile values for Al, Cr, Cu, Fe, and
Se are above guidelines. At the upstream station (W73), on Bunker Creek, water quality is
similar to Go Creek and Money Creek. Chromium and copper are the only parameters with
95™ percentile values that are above guidelines.
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Table 2-6:
Surface Water Quality Summary for Stations Adjacent to the Mine Access Route
w71 W72 w73 Guideline !
Parameter Units  Average 95th % | Average Average  95th %

%
Physical Tests

pH pH 8.2 8.4 8.2 8.3 8.1 8.2 65-9
Conductivity uS/cm 621 820 373 511 227 294
TSS? mg/L 8 40 6 11 5 5
Hardness mg/L 369 519 199 277 117 161
poc? mg/L 3.8 8.9 4.4 8.8 2.6 7.0

Dissolved Anions
Fluoride pg/L 625 761 186 230 64 93 120
Sulphate mg/L 104 148 46 58 19 30 100

Nutrients
Ammonia-N ug/L 8 20 16 33 8 20 914
Nitrate-N ug/L 16 39 46 91 59 130 2900
Nitrite-N pg/L 2 5 4 9 3 6 60
Total Phosphate-P ug/L 16 25 22 36 7 12

Total Metals
Aluminum-Total pg/L 68 457 84 198 17 52 100
Aluminum-Dissolved pg/L 4 7 7 16 5 12 508
Antimony — Total pg/L 0.56 0.70 0.24 0.34 0.13 0.20 6
Arsenic - Total ug/L 0.48 0.98 1.72 2.18 0.27 0.50 5
Cadmium - Total ug/L 2.40 413 0.33 0.43 0.02 0.04 0.25%
Chromium - Total ug/L 0.70 1.77 0.91 1.30 0.76 1.40 1
Copper - Total ug/L 0.82 1.39 1.35 2.39 1.31 2.80 2
Iron - Total pg/L 133 655 295 629 54 142 300
Iron -Dissolved ug/L 16 30 48 105 18 41 350 B
Lead - Total ug/L 0.14 0.49 0.32 0.50 0.07 0.11 2
Mercury - Total ug/L 0.011 0.013 0.011 0.014 0.011 0.020 0.026
Molybdenum - Total pg/L 491 6.47 3.02 4.23 0.51 0.66 73
Nickel - Total ug/L 27.96 35.16 4.30 6.09 0.95 1.89 65
Selenium - Total ug/L 5.01 7.30 1.55 2.05 0.81 1.30 28
Silver - Total ug/L 0.01 0.02 0.01 0.02 0.01 0.02 0.1
Zinc - Total pg/L 564.2 840.4 38.4 43.6 3.0 12.6 30

Bold values are greater than water quality objectives.

Guidelines shown are CCME values unless otherwise noted

Total Suspended Solids

Dissolved Organic Carbon

US EPA hardness dependent chronic guideline for cadmium assuming a hardness of 100 mg/L.
British Columbia 30 day average guideline for protection of aquatic life.
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3. Groundwater Quality

3.1 Overview and Data Quality

Groundwater monitoring wells for characterizing baseline groundwater conditions were
installed in strategic locations at the Wolverine Project site during 2005 and 2006.
Consistent monitoring of the wells commenced in June 2006, although sporadic monitoring
of a few wells occurred in September 2005. The majority of groundwater monitoring wells
are located downgradient of the proposed mining area within the upper Wolverine Creek
basin (Figure 3-1 and Figure 3-2). A total of sixteen (16) groundwater monitoring wells have
been installed at eight (8) nested locations in the Wolverine Creek basin and monitor the
shallow alluvial groundwater system, the shallow bedrock and deeper bedrock aquifers.

Groundwater monitoring wells are also installed in the upper Go Creek basin and
immediately downgradient of the proposed tailings impoundment area (Figure 3-1). The
wells in the Go Creek basin monitor the shallow alluvial and shallow bedrock aquifers.

Complete groundwater quality monitoring data for each groundwater well, for the period of
2005 to 2008, is provided in Appendix B. As illustrated in the tables, certain data have been
ignored in the statistical analysis owing to either unacceptable detection limits or suspect
data. Examples of what was considered suspect data are often found in the first sampling
period for most of the groundwater wells for the period of June 2006. In most of the wells,
very high dissolved organic carbon (DOC) concentrations were measured (> 20 mg/L) that is
both inconsistent with subsequent data as well as typical groundwater systems. These
elevated DOC levels were observed in both alluvial and shallow bedrock wells and may have
been the result of residual drilling fluids within the wells. Irrespective of the exact cause,
these data have been ignored in the statistical analysis (Appendix B).

The discussions in this chapter have been organized according to the basins being monitored
(e.g. Wolverine and Go Creek) as well as aquifer system. Section 3.2 describes the baseline
groundwater conditions in the Wolverine Creek basin and describes groundwater quality in
the shallow alluvial, shallow bedrock and deep bedrock aquifers. Section 3.3 similarly
describes the baseline groundwater quality in the Go Creek basin and further subdivides the
groundwater conditions in upper Go Creek and within the tailings impoundment area.

Summary data tables, illustrating the mean and the upper 95" percentile for each station are
provided and are used to characterize the baseline condition for each well.

3-1
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3.2 Wolverine Creek Basin — Mine Site Area

Groundwater monitoring wells adjacent to Wolverine Creek and downgradient of the
proposed underground operations have been established. Table 3-1 summarizes the well
identification and depth of completion for each monitoring well in the upper Wolverine
Creek basin. Well locations are also illustrated on Figures 3-1 and 3-2.

Table 3-1:
Wolverine Creek Basin Groundwater Monitoring Wells

Well Depth (m) Stratigraphic Unit
MWO05-3A 19.98 Shallow bedrock
MWO05-3B 4.52 Alluvial Overburden
MWO05-4A 17.56 Shallow bedrock
MWO05-4B 3.89 Alluvial Overburden
MWO05-5A 26.5 Shallow bedrock
MWO05-5B 4.39 Alluvial Overburden
MW06-08S 21.92 Shallow bedrock
MW06-08M 82.81 Bedrock
MW06-08D 184.71 Deep Bedrock
MW06-09S 21.3 Shallow bedrock
MW06-09M 80.38 Bedrock
MW06-10S 21.33 Shallow bedrock
MW06-10M 104.3 Bedrock
MW06-10D 185 Deep Bedrock
MW06-11S 21.3 Shallow bedrock
MW06-12S 21.65 Shallow bedrock

3.2.1 Baseline Alluvial Groundwater Quality

Alluvial groundwater quality in the upper Wolverine Creek basin, immediately downgradient
of the proposed mine facilities and industrial complex has been monitored since June 2006 in
wells MWO05-3B, MW05-4B and MWO05-5B (Figure 3-2). Groundwater quality varies
significantly in the alluvial system over relatively short distances. A summary of the
baseline groundwater quality for each well is provided in Table 3-2. As illustrated, baseline
groundwater quality at station MWO05-3B is naturally elevated in Cd, Se and Zn. Indeed,
background mean Zn concentrations are very elevated and on the order of 1.0 mg/L.
Cadmium and Se concentrations are also very elevated for groundwater systems at
approximately 0.012 mg/L and 0.013 mg/L, respectively (Table 3-2).

Yukon Zinc Corp. LORAX
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Table 3-2:
Summary of Alluvial Groundwater Quality in Wolverine Creek Basin
MWO05-3B MWO05-4B MWO05-5B
Parameters 95th 95th 95th
Mean . Mean . Mean .
Percentile Percentile Percentile
Physical Parameters
Conductivity 249 260 231 240 298 308
Dissolved Hardness 120 133 111 119 159 169
Total Suspended Solids 4 4 4.0 4 4.0 4
Total Dissolved Solids 157 168 149 165 185 204
pH 7.8 8.1 7.7 8.0 8.1 8.2
Turbidity 1 3 9 12 5 8
DOC 0.9 11 0.9 1 1.8 6
Major Anions
Alkalinity-Total 87 90 70 78 108 111
Acidity - Total 6.3 7.8 4.5 4.5 2.7 4.0
Bromide 0.08 0.10 0.08 0.10 0.10 0.17
Chloride 0.8 2.1 0.5 0.7 0.7 1.3
Fluoride 0.18 0.21 0.51 0.55 0.27 0.31
Sulphate 35.2 37.3 45.0 49.2 43.3 46.8
Nutrient Parameters
Ammonial Nitrogen 0.013 0.041 0.036 0.041 0.015 0.026
Nitrate Nitrogen 0.2678 0.3172 0.0160 0.0464 0.0060 0.0164
Nitrite Nitrogen 0.0020 0.0020 0.0020 0.0020 0.0021 0.0027
Total Phosphate 0.006 0.009 0.007 0.009 0.006 0.009
Dissolved Ortho-Phosphate 0.004 0.007 0.008 0.013 0.004 0.007
Dissolved Metals
Aluminum (Al) 0.0016 0.0047 0.0051 0.0160 0.0018 0.0040
Antimony (Sb) 0.0001 0.0002 0.0001 0.0002 0.0001 0.0001
Arsenic (As) 0.0004 0.0007 0.0051 0.0069 0.0014 0.0017
Cadmium (Cd) 0.0119 0.0142 0.00258 0.00371 0.000013 0.00002
Calcium (Ca) 40.2 44.3 39.8 43.8 52.7 55.6
Chromium (Cr) 0.00016 0.00020 0.00018 0.00020 0.00016 0.00020
Cobalt (Co) 0.00034 0.00104 0.00258 0.00281 0.00050 0.00055
Copper (Cu) 0.00271 0.00386 0.00031 0.00064 0.00024 0.00068
Iron (Fe) 0.11 0.31 0.96 1.32 0.46 0.76
Lead (Pb) 0.000185 0.000328 0.000135 0.000416 0.000038 0.000121
Magnesium (Mg) 4.86 5.40 3.05 3.21 6.63 6.96
Manganese (Mn) 0.040 0.132 2.860 2.938 0.517 0.595
Mercury (Hg) 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001
Molybdenum (Mo) 0.00074 0.00079 0.00110 0.00122 0.00223 0.00313
Nickel (Ni) 0.00317 0.00392 0.00578 0.00626 0.00241 0.00282
Phosphorus (P) 0.063 0.100 0.100 0.100 0.068 0.100
Potassium (K) 1.08 1.32 1.82 2.11 0.85 0.98
Selenium (Se) 0.0129 0.0145 0.00041 0.00050 0.00030 0.00050
Silicon (Si) 4.05 4.47 6.19 6.44 3.20 3.61
Silver (Ag) 0.000008 0.000010 0.000009 0.000010 0.000008 0.000010
Sodium (Na) 3.60 9.32 1.22 1.37 0.96 1.27
Strontium (Sr) 0.139 0.173 0.145 0.157 0.108 0.117
Thallium (TI) 0.00003 0.00005 0.00004 0.00005 0.00003 0.00005
Vanadium (V) 0.00012 0.0002 0.00006 0.00007 0.00011 0.00020
Zinc (Zn) 0.993 1.166 0.160 0.187 0.027 0.030
All units in mg/L except conductivity (uS/cm) and pH
I:l shaded values are considered naturally elevated in the baseline
Yukon Zinc Corp. LORAX
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Groundwater quality at MWO05-4B is also characterized by naturally elevated concentrations
of Cd and Zn, although each parameter is present at concentrations approximately an order of
magnitude lower than observed at MWO05-3B; Se concentrations do not appear to be naturally
elevated in this portion of the alluvial aquifer. Further downgradient at station MWO05-5B,
groundwater contains much lower concentrations of Cd, Se and Zn. The data suggest a
localized natural source of elevated Cd, Se and Zn in the upper Wolverine Creek basin
alluvial aquifer in the vicinity of MWO05-3B (Figure 3-3).

Figure 3-3:  Detail of Baseline Groundwater Quality in Alluvial Aquifer — Wolverine
Creek Basin

3.2.2 Baseline Shallow Bedrock Groundwater Quality

Shallow bedrock groundwater wells were installed in the Wolverine Creek basin in 2005 and
2006 and include wells MWO05-3A, MWO05-4A, MWO05-5A, MWO06-8S, MWO06-9S,
MWO06-10S, MWO06-11S and MWO06-12S (Table 3-1 and Figure 3-2). Table 3-3 provides a
summary of the baseline groundwater quality for the shallow bedrock aquifer in the
Wolverine Creek basin.

Yukon Zinc Corp. LORAX
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Table 3-3:
Summary of Shallow Bedrock Groundwater Quality in Wolverine Creek Basin
MWO05-3A MWO05-4A MWO05-5A MWO06-8S MWO06-9S MWO06-10S MWO06-11S MWO06-12S
Parameters 95th 95th 95th 95th 95th 95th 95th 95th
Mean . Mean . Mean . Mean . Mean . Mean . Mean . Mean .
Percentile Percentile Percentile Percentile Percentile Percentile Percentile Percentile
Physical Parameters
Conductivity 318 385 320 331 491 500 180 217 260 269 282 294 325 413 844 1017
Dissolved Hardness 173 216 173 179 290 307 79 91 139 160 140 155 192 252 322 390
Total Suspended Solids 4.3 6 135 44 4.2 5 4.3 6 4 5 4 4 19 87 49.5 241
Total Dissolved Solids 202 240 204 219 306 374 120 144 170 201 184 212 218 297 566 691
pH 8.0 8.3 8.1 8.3 8.2 8.4 7.6 7.9 8.3 8.9 8.2 8.3 8.4 8.8 8.3 8.5
Turbidity 16 28 26 93 16 24 20 96 1 2 0 1 2 7 28 142
DOC 1.0 2 0.9 1 0.8 2 1.1 3 0.7 1 0.9 2 0.8 1 1.1 2
Major Anions
Alkalinity-Total 128 155 103 112 231 236 56 75 113 130 114 119 140 178 131 154
Acidity - Total 5.1 55 2.1 2.1 4.2 6.2 4.7 5.2 1.6 2.1 1.3 1.8 1.2 1.8 1.1 1.4
Bromide 0.10 0.18 0.09 0.18 0.10 0.24 0.10 0.28 0.08 0.15 0.07 0.10 0.08 0.16 0.09 0.14
Chloride 1.0 2.8 0.8 1.4 1.2 2.8 1.7 5.5 1.2 3.7 1.1 3.4 0.9 2.2 1.3 4.1
Fluoride 0.40 0.61 0.89 0.96 2.25 2.41 0.22 0.27 0.57 0.83 0.24 0.28 2.10 2.26 1.06 1.14
Sulphate 35.0 37.8 56.6 69.2 35.4 38.8 30.6 38.5 26.7 40.7 315 40.0 42.3 77.3 281.6 393.6
Nutrient Parameters
Ammonial Nitrogen 0.016 0.037 0.011 0.021 0.073 0.098 0.030 0.054 0.032 0.094 0.022 0.045 0.166 0.247 0.147 0.240
Nitrate Nitrogen 0.0657 0.1548 0.0174 0.0286 0.0126 0.0620 0.0181 0.0565 0.0094 0.0310 0.0097 0.0336 0.0337 0.1565 0.0093 0.0308
Nitrite Nitrogen 0.002 0.002 0.0038 0.0091 0.0038 0.0108 0.0031 0.0071 0.0020 0.0020 0.0022 0.0032 0.0024 0.0046 0.0040 0.0109
Total Phosphate 0.006 0.009 0.006 0.008 0.012 0.019 0.055 0.131 0.326 0.411 0.032 0.049 0.035 0.058 0.030 0.048
Dissolved Ortho-Phosphate 0.006 0.016 0.004 0.007 0.006 0.016 0.027 0.093 0.246 0.383 0.026 0.048 0.024 0.048 0.029 0.053
Dissolved Metals
Aluminum (Al) 0.0007 0.0018 0.0025 0.0040 0.0032 0.0106 0.005 0.008 0.0109 0.0417 0.0053 0.0080 0.0220 0.0348 0.0112 0.0533
Antimony (Sb) 0.0003 0.0005 0.0001 0.0001 0.0051 0.0063 0.0078 0.0198 0.0002 0.0011 0.0007 0.0022 0.0015 0.0038 0.0027 0.0095
Arsenic (As) 0.0005 0.0009 0.0017 0.0057 0.0035 0.0047 0.0016 0.0023 0.0086 0.0127 0.0047 0.0054 0.0038 0.0049 0.0029 0.0045
Cadmium (Cd) 0.0051 0.0077 0.000027 0.00005 0.000018 0.00003 0.000085 0.00040 0.000020 0.00005 0.000015 0.00005 0.000052 0.00009 0.000032 0.00012
Calcium (Ca) 58.2 73.1 63.1 66.3 77.7 82.4 26.1 29.9 50.2 61.6 48.6 53.1 55.8 74.2 98.4 123.4
Chromium (Cr) 0.00017 0.00020 0.00023 0.00043 0.00031 0.00092 0.00021 0.00035 0.00019 0.00030 0.00021 0.00044 0.00093 0.00339 0.00035 0.00112
Cobalt (Co) 0.00041 0.00054 0.00006 0.00010 0.00028 0.00036 0.00509 0.00731 0.00009 0.00035 0.00057 0.00232 0.00024 0.00068 0.00085 0.00189
Copper (Cu) 0.00168 0.00710 0.00024 0.00037 0.00012 0.00026 0.00020 0.00051 0.00017 0.00045 0.00016 0.00047 0.00019 0.00046 0.00030 0.00109
Iron (Fe) 1.02 2.31 1.40 5.66 1.12 1.60 1.12 2.00 0.30 0.81 0.15 0.24 0.13 0.28 0.13 0.52
Lead (Pb) 0.00022 0.00067 0.000026 0.000045 0.000082 0.000364 0.000044 0.000075 0.000045 0.000155 0.000040 0.000110 0.000041 0.000077 0.000062 0.000270
Magnesium (Mg) 6.67 8.26 3.93 4.05 23.37 24.72 3.30 4.31 5.33 8.31 4.23 5.00 12.54 15.80 16.76 20.46
Manganese (Mn) 0.167 0.258 0.742 1.015 0.173 0.360 0.654 0.787 0.160 0.256 0.108 0.200 0.065 0.095 0.280 0.388
Mercury (Hg) 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001
Molybdenum (Mo) 0.0011 0.0015 0.00522 0.00625 0.00803 0.00938 0.00378 0.00590 0.00833 0.01466 0.00222 0.00439 0.02531 0.03322 0.01086 0.03654
Nickel (Ni) 0.00394 0.00514 0.00048 0.00057 0.00070 0.00110 0.01510 0.02410 0.00062 0.00170 0.00198 0.00718 0.00370 0.01598 0.00260 0.00916
Phosphorus (P) 0.080 0.100 0.100 0.100 0.084 0.100 0.097 0.128 0.311 0.400 0.083 0.100 0.092 0.100 0.087 0.100
Potassium (K) 1.25 1.54 2.23 2.76 1.67 2.06 1.21 1.66 1.40 2.96 1.56 2.31 2.27 3.61 2.76 3.28
Selenium (Se) 0.00553 0.01063 0.00042 0.00050 0.00044 0.00090 0.00048 0.00125 0.00037 0.00050 0.00035 0.00050 0.00060 0.00143 0.00068 0.00198
Silicon (Si) 3.96 4.08 3.94 5.90 3.83 4.05 5.47 5.91 4.25 4.92 4.03 5.00 4.57 5.10 7.21 9.55
Silver (Ag) 0.000008 0.000010 0.000009 0.000010 0.000008 0.000010 0.000008 0.000010 0.000009 0.000010 0.000009 0.000011 0.000009 0.000010 0.000010 0.000014
Sodium (Na) 157 1.93 1.55 1.91 0.68 1.22 4.27 6.96 2.39 5.76 7.24 12.32 8.95 26.78 58.28 135.20
Strontium (Sr) 0.150 0.182 0.190 0.208 0.133 0.142 0.076 0.089 0.181 0.207 0.176 0.198 0.131 0.214 0.342 0.436
Thallium (TI) 0.00004 0.00005 0.00005 0.00009 0.00004 0.00005 0.00003 0.00005 0.00004 0.00005 0.00003 0.00005 0.00004 0.00005 0.00004 0.00005
Vanadium (V) 0.0001 0.00005 0.00037 0.00091 0.00010 0.00020 0.00032 0.00110 0.00031 0.001 0.00014 0.0002 0.00103 0.002 0.00142 0.00417
Zinc (Zn) 0.730 0.842 0.0034 0.0050 0.0076 0.0271 0.128 0.361 0.0009 0.0017 0.0024 0.0062 0.0009 0.0024 0.0046 0.0193

All units in mg/L, except conductivity (uS/cm) and pH

Yukon Zinc Corp.

I:l shaded values are considered naturally elevated in the baseline
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Monitoring well MWO05-3A exhibits naturally elevated Cd, Se and Zn concentrations, similar
in magnitude to the concentrations observed for these parameters in the overlying alluvial
aquifer. Conversely, elevated concentrations of Cd and Zn were not observed in MWO05-4A
(Table 3-3). Naturally elevated Zn concentrations are however, observed in well MW06-8S
(~0.130 mg/L) and suggest that localized sources are responsible for the widely variable
groundwater quality in the alluvial and shallow bedrock aquifers. This tenet is also
supported by the locally elevated sulphate concentrations measured in MWO06-12S
(~300 mg/L), which is not observed elsewhere in the shallow bedrock aquifer.

3.2.3 Baseline Deep Bedrock Groundwater Quality

Monitoring wells to characterize the deeper bedrock aquifer in the Wolverine Creek basin
were installed in 2006 and included wells MW06-8D, MW06-9M, MW06-10M and
MWO06-10D (Table 3-1 and Figure 3-2). Table 3-4 provides a summary of the baseline deep
bedrock groundwater quality of the upper Wolverine Creek basin.

Unlike the alluvial and shallow bedrock systems, baseline groundwater quality within the
deep bedrock aquifer is less variable between wells and no parameters are considered to be
naturally elevated in the background.

Yukon Zinc Corp. LORAX
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Table 3-4:
Summary of Deep Bedrock Groundwater Quality in Wolverine Creek Basin
MWO06-8D MWO06-9M MWO06-10M MWO06-10D
Parameters 95th 95th 95th 95th
Mean . Mean . Mean . Mean .
Percentile Percentile Percentile Percentile
Physical Parameters
Conductivity 459 470 377 390 474 486 468 475
Dissolved Hardness 244 287 209 224 267 280 253 278
Total Suspended Solids 4.0 4 5.7 11 8 13 8.4 13
Total Dissolved Solids 257 326 225 248 286 311 265 304
pH 8.4 8.8 8.3 8.6 8.2 8.4 8.3 8.5
Turbidity 1 2 11 18 30 57 37 56
DOC 0.6 1 0.7 1 0.6 1 0.5 1
Major Anions
Alkalinity-Total 204 229 165 186 203 209 219 241
Acidity - Total 2.6 3.0 1.8 2.9 4.4 4.4
Bromide 0.07 0.10 0.10 0.18 0.07 0.10 0.06 0.10
Chloride 1.1 3.0 0.6 0.7 1.6 3.7 1.8 3.2
Fluoride 0.92 0.98 0.99 1.04 0.77 0.82 1.01 1.07
Sulphate 28.4 315 29.5 42.0 52.2 65.3 19.9 25.5
Nutrient Parameters
Ammonial Nitrogen 0.070 0.078 0.078 0.151 0.062 0.086 0.088 0.149
Nitrate Nitrogen 0.0783 0.3651 0.0086 0.0270 0.0043 0.0137 0.0020 0.0020
Nitrite Nitrogen 0.0024 0.0041 0.0022 0.0028 0.0034 0.0066 0.0034 0.0064
Total Phosphate 0.014 0.036 0.044 0.073 0.030 0.064 0.015 0.024
Dissolved Ortho-Phosphate 0.009 0.024 0.011 0.033 0.007 0.014 0.007 0.014
Dissolved Metals
Aluminum (Al) 0.0167 0.0562 0.0084 0.0316 0.0038 0.0089 0.0074 0.0172
Antimony (Sb) 0.0007 0.0027 0.0005 0.0018 0.0008 0.0039 0.00062 0.001
Arsenic (As) 0.0041 0.0056 0.0010 0.0016 0.0003 0.0005 0.0004 0.0006
Cadmium (Cd) 0.000032 0.00012 0.000017 0.00004 0.000011 0.00002 0.00001 0.00001
Calcium (Ca) 57.8 66.3 63.6 68.8 86.3 92.2 69.5 75.7
Chromium (Cr) 0.00066 0.00217 0.00017 0.00020 0.00019 0.00020 0.00020 0.00020
Cobalt (Co) 0.00030 0.00037 0.00014 0.00046 0.00018 0.00071 0.00003 0.00003
Copper (Cu) 0.00086 0.00388 0.00023 0.00065 0.00011 0.00022 0.00010 0.00010
Iron (Fe) 0.17 0.27 0.87 1.90 3.04 5.74 4.13 4.98
Lead (Pb) 0.000138 0.000579 0.000035 ~ 0.000058 0.000028 0.000060 0.000056,  0.000128
Magnesium (Mg) 23.62 29.37 12.07 12.95 12.27 13.16 18.72 21.80
Manganese (Mn) 0.048 0.063 0.139 0.297 0.246 0.284 0.105 0.116
Mercury (Hg) 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001
Molybdenum (Mo) 0.00195 0.00334 0.00673 0.01472 0.00242 0.00390 0.00467 0.00711
Nickel (Ni) 0.00130 0.00235 0.00086 0.00260 0.00057 0.00102 0.00098 0.00206
Phosphorus (P) 0.084 0.100 0.081 0.100 0.100 0.100 0.100 0.100
Potassium (K) 1.89 1.97 2.47 4.12 2.46 5.36 3.31 5.72
Selenium (Se) 0.00074 0.00221 0.00035 0.00050 0.00045 0.00050 0.0005 0.0005
Silicon (Si) 4.61 4.97 3.74 3.96 3.84 4.10 3.55 3.94
Silver (Ag) 0.000009 0.000010 0.000008  0.000010 0.000009 0.000010 0.000010  0.000010
Sodium (Na) 1.63 4.26 1.82 6.23 3.49 6.12 1.65 3.11
Strontium (Sr) 0.153 0.172 0.096 0.142 0.155 0.206 0.169 0.173
Thallium (TI) 0.00004 0.00005 0.00003 0.00005 0.00004 0.00005 0.00005 0.00005
Vanadium (V) 0.00091 0.00290 0.00023 0.00067 0.00007 0.000 0.00007 0.00010
Zinc (Zn) 0.0045 0.0131 0.0012 0.0035 0.0014 0.0044 0.0013 0.0032
All units in mg/L except conductivity (uS/cm) and pH
Yukon Zinc Corp. LORAX
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3.3 Go Creek Basin

For the purposes of the baseline groundwater characterization, Go Creek basin has been
divided into the upper Go Creek basin and Tailings Impoundment area. Baseline
groundwater quality in the alluvial and shallow bedrock aquifers is discussed for each area
below. No deep bedrock monitoring wells have been installed in the Go Creek basin and
only the shallow aquifer systems are monitored. Table 3-5 summarizes the well
identification and depth of completion for each monitoring well in the Go Creek basin. Well
locations are also illustrated on Figure 3-1.

Table 3-5:
Go Creek Basin Groundwater Monitoring Wells

Well Depth (m) Stratigraphic Unit
MWO05-1A 22.7 Shallow Bedrock
MWO05-1B 44 Alluvial Overburden
MWO05-2A 22.9 Shallow Bedrock
MWO05-2B 3.0 Alluvial Overburden
MWO05-6A 25.1 Shallow Bedrock
MW05-6B 12.0 Alluvial Overburden
MWO05-7A 28.1 Shallow bedrock
MWO05-7B 45 Alluvial Overburden

3.3.1 Baseline Alluvial and Shallow Bedrock Groundwater Quality — Upper Go Creek
Basin

Baseline alluvial and shallow bedrock groundwater conditions in the upper Go Creek basin
are characterized by monitoring wells MWO05-1B/MW05-6B and MWO05-1A/MWO05-6A,
respectively. Table 3-6 provides a summary of the baseline groundwater chemistry for each
of these wells in the alluvial and shallow bedrock aquifers.

Most trace metals are present at very low concentrations in both the alluvial and shallow
groundwater systems in upper Go Creek (Table 3-6). Exceptions to this general observation
are for dissolved Fe concentrations in upper Go Creek alluvial groundwater (~11.0 mg/L)
and As concentrations in the shallow bedrock groundwater (~0.015 mg/L), as typified by
concentrations observed in wells MWO05-1B and MWO05-1A, respectively.

Yukon Zinc Corp. LORAX
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Table 3-6:
Summary of Alluvial and Shallow Bedrock Groundwater Quality
in Upper Go Creek Basin

Alluvial Shallow Bedrock
Parameters MWO05-1B MWO05-6B MWO05-1A MWO05-6A
Mean 95th . Mean 95th . Mean 95th . Mean 95th .
Percentile Percentile Percentile Percentile

Physical Parameters
Conductivity 274 328 184 196 255 262 161 188
Dissolved Hardness 152 189 101 101 135 139 87 88
Total Suspended Solids 43 167 4.0 4 4.3 5 4.0 4
Total Dissolved Solids 174 217 116 129 160 176 111 118
pH 7.8 8.1 8.4 9.0 8.0 8.1 7.9 7.9
Turbidity 48 136 0 0 10 21 5 6
DOC 4.5 8 0.8 1 0.9 2 0.8 1
Major Anions
Alkalinity-Total 137 175 86 91 98 102 77 79
Acidity - Total 5.1 6.8 1.9 3.1
Bromide 0.12 0.43 0.01 0.01 0.09 0.17 0.01 0.01
Chloride 0.8 1.7 0.5 0.5 1.3 2.8 0.7 1.0
Fluoride 0.15 0.27 0.05 0.07 0.48 0.53 0.17 0.18
Sulphate 4.3 13.2 10.6 15.7 30.6 35.8 14.6 18.1
Nutrient Parameters
Ammonial Nitrogen 0.233 0.523 0.005 0.005 0.129 0.151 0.005 0.006
Nitrate Nitrogen 0.0121 0.0315 0.1965 0.2078 0.0035 0.0158 0.0020 0.0020
Nitrite Nitrogen 0.0183 0.0675 0.0030 0.0039 0.0026 0.0051 0.0020 0.0020
Total Phosphate 0.285 0.468 0.006 0.006 0.119 0.357 0.625 0.754
Dissolved Ortho-Phosphate 0.063 0.206 0.013 0.017 0.023 0.045 0.573 0.588
Dissolved Metals
Aluminum (Al) 0.0265 0.0492 0.0291 0.0614 0.002 0.0041 0.0058 0.0180
Antimony (Sb) 0.0001 0.0004 0.0001 0.0001 0.0001 0.0003 0.0003 0.0005
Arsenic (As) 0.0054 0.0100 0.0002 0.0003 0.0146 0.0210 0.0048 0.0058
Cadmium (Cd) 0.000011 0.00002 0.000023 0.00005 0.000015 0.00002 0.000023 0.00006
Calcium (Ca) 53.4 66.8 34.4 36.1 44.9 47.7 28.5 29.8
Chromium (Cr) 0.00047 0.00108 0.00025 0.00030 0.00026 0.00044 0.00020 0.00020
Cobalt (Co) 0.00012 0.00024 0.00028 0.00038 0.00003 0.00008 0.00038 0.00048
Copper (Cu) 0.00024 0.00057 0.00127 0.00242 0.00012 0.00018 0.00027 0.00077
Iron (Fe) 11.36 24.90 0.01 0.01 1.33 3.26 0.64 0.91
Lead (Pb) 0.000058 0.000162 0.00002 0.00002 0.000034 0.000049 0.00002 0.00002
Magnesium (Mg) 4.58 5.55 2.81 2.86 5.64 5.82 3.19 3.28
Manganese (Mn) 0.541 0.886 0.117 0.166 0.232 0.259 0.329 0.351
Mercury (Hg) 0.000011 0.000017 0.00001 0.00001 0.000015 0.000027 0.00001 0.00001
Molybdenum (Mo) 0.00194 0.00412 0.00098 0.00113 0.00597 0.00732 0.00359 0.00389
Nickel (Ni) 0.00065 0.00096 0.00425 0.00475 0.00054 0.00130 0.00087 0.00133
Phosphorus (P) 0.300 0.557 0.100 0.100 0.206 0.475 0.700 0.790
Potassium (K) 1.34 2.53 1.01 1.13 1.37 1.89 1.35 1.52
Selenium (Se) 0.00038 0.00064 0.0009 0.0010 0.00037 0.00050 0.0011 0.0014
Silicon (Si) 4.65 5.26 4.04 4.15 451 5.46 6.45 6.72
Silver (Ag) 0.000008 0.000010 0.00001 0.00001 0.000009 0.000010 0.00001 0.00001
Sodium (Na) 1.31 1.86 1.38 1.39 1.87 2.04 3.38 3.82
Strontium (Sr) 0.133 0.164 0.048 0.049 0.147 0.155 0.033 0.036
Thallium (TI) 0.00003 0.00005 0.00005 0.00005 0.00004 0.00009 0.00005 0.00005
Vanadium (V) 0.00102 0.002 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005
Zinc (Zn) 0.0013 0.0028 0.0008 0.0012 0.0045 0.0109 0.0023 0.0075

All units in mg/L, except conductivity (uS/cm) and pH
|:| shaded values are considered naturally elevated in the baseline
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3.3.2 Baseline Alluvial and Shallow Bedrock Groundwater Quality — Tailings
Impoundment Area

Tailings area monitoring wells used in establishing baseline groundwater quality conditions
for alluvial and shallow bedrock aquifers include MWO05-2B/MWO05-7B and MWO05-2A,
respectively (Figure 3-1). Monitoring well MWO05-7A also existed, however, the monitoring
data indicated there were problems with the well integrity and the chemistry data from this
well are not useable in the assessment.

Table 3-7 provides a summary of the baseline alluvial and bedrock groundwater quality in
Go Creek basin in the vicinity of the tailings impoundment. The alluvial groundwater quality
is variable between wells MWO05-7B and MWO05-2B and likely reflects the fact that well
MWO05-7B is located within the small catchment adjacent to Go Creek and MWO05-2B is
located immediately adjacent to Go Creek. For the most part, trace metal concentrations in
both wells are present at very low concentrations. Well MWO05-2B does measure alluvial
groundwater naturally elevated in As and Fe, with concentrations observed on the order of
0.03 mg/L and approximately 9.0 mg/L, respectively. Conversely, alluvial well MW05-7B
contains trace metals at very low concentrations.

The elevated As and Fe were not observed in the shallow bedrock well MWO05-2A,
suggesting that alluvial and shallow bedrock aquifer do not appear to be hydraulically
connected. Trace metal levels in MWO05-2A were all present at low concentrations.
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Table 3-7: Summary of Alluvial and Shallow Bedrock Groundwater Quality
in Upper Go Creek Basin

Alluvial Shallow Bedrock
Parameters MWO05-2B MWO05-7B MWO05-2A
Mean 95th . Mean 95th . Mean 95th .
Percentile Percentile Percentile
Physical Parameters
Conductivity 253 259 161 179 400 410
Dissolved Hardness 135 143 79 89 226 233
Total Suspended Solids 23.5 35 4 4 4.2 5
Total Dissolved Solids 153 160 106 120 243 262
pH 7.9 8.2 8.3 9.0 8.2 8.3
Turbidity 77 110 1 4 9 15
DOC 1.1 2 0.8 2 0.9 2
Major Anions
Alkalinity-Total 126 131 66 76 178 184
Acidity - Total 4.2 4.2 1.3 1.9 1.5 2.4
Bromide 0.07 0.18 0.06 0.10 0.17 0.55
Chloride 0.6 0.9 1.9 6.7 1.3 3.1
Fluoride 0.07 0.08 0.13 0.16 0.28 0.31
Sulphate 7.5 11.3 13.3 18.5 33.3 37.0
Nutrient Parameters
Ammonial Nitrogen 0.039 0.069 0.011 0.029 0.093 0.118
Nitrate Nitrogen 0.0125 0.0268 0.0143 0.0275 0.0030 0.0048
Nitrite Nitrogen 0.0203 0.0618 0.0020 0.0020 0.0027 0.0040
Total Phosphate 0.160 0.231 0.043 0.052 0.006 0.010
Dissolved Ortho-Phosphate 0.042 0.165 0.037 0.051 0.004 0.006
Dissolved Metals
Aluminum (Al) 0.0165 0.0673 0.0280 0.1059 0.0090 0.0346
Antimony (Sb) 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001
Arsenic (As) 0.030 0.0362 0.0009 0.0016 0.0007 0.0011
Cadmium (Cd) 0.000013 0.00003 0.000026 0.00005 0.000008 0.00001
Calcium (Ca) 41.9 44.2 27.7 30.6 59.7 62.0
Chromium (Cr) 0.00027 0.00048 0.00020 0.00031 0.00018 0.00028
Cobalt (Co) 0.00031 0.00080 0.00016 0.00044 0.00007 0.00014
Copper (Cu) 0.00018 0.00048 0.00096 0.00396 0.00020 0.00057
Iron (Fe) 8.66 9.90 0.03 0.13 0.78 1.16
Lead (Pb) 0.000055 0.000162 0.000042 0.000107 0.000034 0.000095
Magnesium (Mg) 7.45 8.17 2.44 3.01 18.63 19.35
Manganese (Mn) 1.115 1.548 0.129 0.220 0.176 0.183
Mercury (Hg) 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001
Molybdenum (Mo) 0.00177 0.00278 0.00978 0.01142 0.00274 0.00310
Nickel (Ni) 0.00058 0.00118 0.00113 0.00396 0.00049 0.00070
Phosphorus (P) 0.180 0.200 0.092 0.100 0.080 0.100
Potassium (K) 0.77 1.27 0.87 0.94 2.15 2.54
Selenium (Se) 0.00042 0.00050 0.00047 0.00080 0.00035 0.00050
Silicon (Si) 4.73 5.54 4.03 4.30 3.70 3.91
Silver (Ag) 0.000009 0.000010 0.000009 0.000010 0.000008 0.000010
Sodium (Na) 2.66 7.76 1.80 2.00 0.65 0.81
Strontium (Sr) 0.092 0.115 0.052 0.065 0.160 0.168
Thallium (TI) 0.00004 0.00005 0.00004 0.00005 0.00003 0.00005
Vanadium (V) 0.00006 0.00007 0.00101 0.002 0.00006 0.00008
Zinc (Zn) 0.0013 0.0038 0.0013 0.0034 0.0006 0.0011

All units in mg/L, except conductivity (uS/cm) and pH

|:| shaded values are considered naturally elevated in the baseline
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4. Sediment Quality

4.1 Overview

The following sections present the baseline sediment metal concentrations at selected stations
within Wolverine Creek, Go Creek, Money Creek and at stream crossing locations along the
mine access route. Background metal concentrations existing in sediments are defined using
the mean and 95" percentile concentrations calculated from data collected from 2005 to
2008. Sediment data collected prior to 2005 has not been used in the statistical analysis due
to unknown or inconsistent sampling methodology.

Baseline stream sediment sampling at key locations within the Wolverine project area was
initiated in 2005. Sampling methodology included the collection of sediment samples from
stream riffle areas using a 2.5 cm diameter PVC tube to extract fine sediment from below the
cobble and boulder substrate. Samples are sieved in the laboratory and the <0.053 mm
fraction analyzed for total metals. Since that time, additional, focused sediment sampling has
been conducted as part of an ongoing monitoring program. Table 4-1 summarizes the
sampling locations and monitoring periods for the sediment sampling stations considered as
part of this baseline characterization; Figure 4-1 provides a station location map for the same.

Table 4-1:
Sediment Sampling Locations and Associated Monitoring Periods

Sampling Locations Monitoring Period Used for
Station Watershed Rationale 2005 2006 2007 2008 Baseline

wi Wolverine Lake Regional Reference \

w8 Campbell Creek Exploration/Control v v yes
W9 Wolverine Creek Mine-Milling effects \ v \ v yes
wi1 Money Creek Regional Reference v

W12 Go Creek Discharge effects in Go drainage \ \ \ \ yes
w13 Pup Creek Regional Reference \

w14 Money Creek Discharge effects \ \ yes
w15 Hawkowl Creek Regional effects in Go drainage \ \

w16 Go Creek Discharge effects in Go drainage \ \ \ \ yes
w18 Go Creek Regional effects in Go drainage v v

w19 Hawkowl Creek Regional effects in Go drainage v

w21 Nougha Creek Regional Reference v v

w22 Money Creek Regional Reference v

w23 Money Creek Regional Reference v

w31 Go Creek Regional effects in Go drainage v \ yes
w40 Money Creek Regional Reference v \

w71 Pitch Creek Road route effects v \ yes
W72 Light Creek Road route effects v \ yes
w73 Bunker Creek Road route effects v \ yes
w74 Chip Creek Road route effects v

w80 Go Creek Discharge effects - Compliance Point \ yes
ws1l Go Creek Discharge effects in Go drainage \ \ yes
w82 Wolverine Creek Mine-Milling effects \ yes

4-1
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For the purposes of this report, baseline stream sediment characterization has been divided
into the following drainage basins: Wolverine Creek, Go Creek and Road Route drainages.
As illustrated in Table 4-1, not all stations that have been sampled since 2005 were used in
the baseline characterization. Complete sediment chemistry data and associated statistics for
the stations utilized in the baseline characterization are provided in Appendix C.

4.2 Wolverine Creek

Stations W82 and W9 (Figure 4-1) are located within the upper and lower Wolverine Creek
drainage, respectively. Station W9 has been sampled annually from 2005 to 2008, while
station W82 has only been sampled in 2007. Total metals results, including calculated mean
and 95" percentile, for each station is summarized in Table 4-2. Complete data results for all
sampling periods are provided in Appendix C.

Table 4-2:

Baseline Mean and 95" Percentile Concentrations of Total Metals in
Wolverine Creek Sediments

Lower Wolverine Upper Wolverine
Parameters we wez
Mean 95th Mean 95th
Percentile Percentile

Soluble (2:1) pH 7.6 8.4 7.1 7.1
Total Metals (mg/kg)
Aluminum (Al) 10091 12850 5837 6062
Antimony (Sb) 3.4 11.1 4.8 5.0
Arsenic (As) 15.9 31.8 29.6 33.2
Barium (Ba) 508 827 2340 2470
Beryllium (Be) 0.29 0.40 0.23 0.29
Bismuth (Bi) 0.42 0.81 0.3 0.3
Cadmium (Cd) 24.89 41.65 152 162
Calcium (Ca) 14110 17610 14200 16300
Chromium (Cr) 25 33 9 9
Cobalt (Co) 11.9 13.3 734 79.5
Copper (Cu) 82.7 112 255.3 271
Iron (Fe) 28136 34050 63167 63880
Lead (Pb) 254 31.3 23.3 24.2
Magnesium (Mg) 7586 9580 1313 1346
Manganese (Mn) 1227 2320 27900 30760
Mercury (Hg) 0.07 0.10 0.19 0.22
Molybdenum (Mo) 3.19 5.80 9.00 10.19
Nickel (Ni) 130 216 761 795
Phosphorus (P) 1860 2350 3230 3419
Potassium (K) 1201 1630 373 418
Selenium (Se) 3.56 5.55 11.37 12.63
Silver (Ag) 0.66 1.35 0.94 1.11
Sodium (Na) 100 100 100 100
Strontium (Sr) 54.9 69.9 72.2 77.0
Thallium (TI) 0.16 0.27 0.32 0.35
Tin (Sn) 1.13 3.07 0.17 0.20
Titanium (Ti) 459 737 45 47
Vanadium (V) 50 80 20 21
Zinc (Zn) 3313 4335 7863 8057
Zirconium (Zr) 3.2 8.7 0.5 0.5

values considered elevated in the baseline
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Station W82 is located in the upper Wolverine Creek drainage, immediately adjacent to the
mineralized zone of the Wolverine deposit. The close proximity to the mineralized ore
deposit has resulted in elevated metal concentrations for a number of parameters in stream
sediments at this location. Most notably, As, Ba, Cd, Cu, Fe, Mn, Mo, Ni, Se and Zn are
present at naturally elevated concentrations in upper Wolverine Creek sediments (Table 4-2).
Cadmium (~155 mg/kg), Mn (~29,000 mg/kg) Se (~12 mg/kg) and Zn (~7,900 mg/kg) are
considered to be significantly elevated in Wolverine Creek sediments at station W82.

With increasing distance downstream from the mineralized area, total metal concentrations in
Wolverine Creek sediments decrease and are present at much lower concentrations
(Table 4-2). At station W9 located near the mouth of Wolverine Creek, As, Cd, Cu, Se and
Zn remain elevated, but are lower by generally a factor of 2 as compared to sediments at
Wa2.

4.3 Go Creek

Sediment quality within Go Creek has been sampled at a number of locations from the upper
reaches of the watershed down to the confluence with Money Creek. Five (5) stations are
used to define the baseline sediment quality within Go Creek and include W31, W16, W81,
W80 and W12 (Figure 4-1). Station W14, located immediately downstream of the
confluence of Go Creek and Money Creek, is also used to characterize baseline sediment
chemistry in upper Money Creek.

Table 4-3 provides the summary statistics for sediment monitoring stations described above
and full results are provided in Appendix C. There is notable variability in sediment metal
levels throughout Go Creek, particularly for Cd and Cr. Chromium concentrations in upper
Go Creek (e.g. W31 and W16) are significantly higher (mean ~60 mg/kg) than at the other
stations throughout Go Creek from below the confluence of Hawkowl Creek (~30 mg/kg).
Station W16 also has significantly elevated baseline Cd concentrations (~3.0 mg/kg).
Background Zn levels at station W16 are roughly 2 to 3 times higher than at other Go Creek
sampling stations (Table 4-3).

Sediment metal concentrations present at the Go Creek compliance location, station W80, are
generally low with no parameters considered elevated above typical pristine stream sediment
concentrations. Stream sediment metal concentrations measured at station W81 appear to be
very similar to metal levels observed at the compliance location W80.

Cadmium concentrations in lower Go Creek (W12) and upper Money Creek (W14)
sediments are present at elevated concentrations as compared to concentrations observed
throughout much of Go Creek.

Yukon Zinc Corp. LORAX



SEDIMENT QUALITY
WOLVERINE PROJECT BASELINE CHARACTERIZATION

Table 4-3:
Baseline Mean and 95" Percentile Concentrations of Total Metals for Go Creek Drainage Sediments
Upper Go Creek Compliance Point Lower Go Creek-Money Creek
W31 W16 ws1 W80 w12 w
Parameters
Mean 95th Mean 95th Mean 95th Mean 95th Mean 95th Mean
Percentile Percentile Percentile Percentile Percentile
Soluble (2:1) pH 7.4 75 7.0 7.2 7.0 7.1 6.9 7.0 7.1 75 7.4
Aluminum (Al) 16886 20860 16582 25300 12333 12400 10500 10940 11731 16350 9185
Antimony (Sb) 0.1 0.1 2.0 10.2 0.2 0.3 0.2 0.2 2.2 10.7 0.2
Arsenic (As) 15 18 3.7 6.6 6.9 7.7 5.2 55 9.9 298 5.2
Barium (Ba) 40 45 230 456 73 77 103 112 215 302 180
Beryllium (Be) 0.14 0.20 0.21 0.40 0.10 0.10 0.10 0.10 0.21 0.35 0.38
Bismuth (Bi) 0.1 0.1 0.15 0.37 0.1 0.1 0.1 0.1 0.10 0.10 0.18
Cadmium (Cd) 0.14 0.16 0.34 0.39 0.37 0.40 | o7
Calcium (Ca) 5269 2177 2392 2397 2544 4317 5156 3900
Chromium (Cr) 26 28 30 40 33 43 27
Cobalt (Co) 225 23.8 20.5 26.5 13.1 13.9 9.7 10.0 11.7 13.8 95
Copper (Cu) 63.6 80 52.3 74 44.0 46 258 27 37.7 49 27.7
Iron (Fe) 27700 31350 32191 42300 25433 25670 22800 23810 26591 31200 20025
Lead (Pb) 3.0 10.0 5.8 18.1 10.6 12.0 7.2 7.3 8.6 10.9 13.1
Magnesium (Mg) 14000 16310 13082 17800 7030 7329 6663 7152 7343 10190 5680
Manganese (Mn) 538 571 1568 2970 848 881 639 690 1118 1575 1237
Mercury (Hg) 0.05 0.05 0.05 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Molybdenum (Mo) 0.23 0.30 1.15 1.71 0.47 0.50 0.60 0.60 0.68 0.80 0.78
Nickel (Ni) 435 46.8 41.9 55.2 31.0 32.3 26 28 32 38 31
Phosphorus (P) 748 799 940 1250 551 599 729 747 743 910 724
Potassium (K) 421 529 376 500 327 335 351.0 393.3 444 682 626
Selenium (Se) 0.50 0.50 1.45 2.70 0.50 0.50 0.50 0.50 1.18 2.05 0.88
Silver (Ag) 0.05 0.05 0.27 1.11 0.10 0.12 0.07 0.08 0.30 1.10 0.08
Sodium (Na) 100 100 100 100 100 100 100 100 100 100 100
Strontium (Sr) 9.0 11.4 22.1 50.1 10.9 12.0 12.7 13.3 16.5 24.7 15.4
Thallium (TI) 0.05 0.05 0.06 0.08 0.09 0.15 0.05 0.05 0.05 0.06 0.05
Tin (Sn) 0.36 1.36 2.07 7.48 0.10 0.10 0.10 0.10 0.65 2.46 2.60
Titanium (Ti) 1189 1672 1108 1880 226 232 281 307 514 1106 439
Vanadium (V) 48 57 48 74 24 25 24 25 31 45 26
zinc (Zn) 50 59 78 81 86 88 106 129 86
Zirconium (Zr) 0.7 1.6 16 4.0 0.7 0.8 0.8 1.0 3.2 8.5 1.1

_values considered elevated in the baseline

Yukon Zinc Corp.

4-5

LORAX



SEDIMENT QUALITY

WOLVERINE PROJECT BASELINE CHARACTERIZATION

4.4 Mine Access Route

4-6

Baseline sediment metal concentrations at stream crossings along the mine access route have
been defined for Bunker Creek (W73), Pitch Creek (W71) and Putt Creek (W72). The access
route also crosses Chip Creek (W74); however, only one sampling, without replicates,

occurred in 2005 and therefore statistics are not possible for this location.

Table 4-4 presents the baseline summary statistics for the mine access route stream sediments
for stations W73, W71 and W72. Complete datasets are also provided in Appendix C.

Table 4-4:
Baseline Mean and 95" Percentile Concentrations of Total Metals for

Mine Access Route Stream Sediments

Mine Access Route
Parameters wrs wr wr2
Mean 95th Mean 95th Mean 95th
Percentile Percentile Percentile
Soluble (2:1) pH 7.5 7.5 7.8 7.8 7.6 7.7
Total Metals (mg/kg)
Aluminum (Al) 11200 13435 3987 4600 9723 10285
Antimony (Sb) 1.2 1.6 2.6 3.0 3.0 3.8
Arsenic (As) 12.2 18.2 12.7 15.3 67.5 102.1
Barium (Ba) 247.7 275.0 221 251 752.7 783.8
Beryllium (Be) 0.30 0.47 0.17 0.20 0.38 0.49
Bismuth (Bi) 0.1 0.1 0.1 0.1 0.2 0.2
Cadmium (Cd) 0.6 0.6 19.21 26.01 25.93 39.04
Calcium (Ca) 5885 10338 10723 11630 10875 11385
Chromium (Cr) 63 76 9 11 33 36
Cobalt (Co) 13.5 16.9 14.1 17.7 24.5 39.7
Copper (Cu) 35.5 37.9 25.9 54 61.5 64.1
Iron (Fe) 29125 36185 18300 21710 34975 40045
Lead (Pb) 8.0 8.4 9.7 10.6 16.7 17.1
Magnesium (Mg) 9235 10453 5073 5549 6858 7072
Manganese (Mn) 1598 3770 1236 1444 15503 34669
Mercury (Hg) 0.12 0.22 0.08 0.10 0.25 0.30
Molybdenum (Mo) 1.93 2.72 5.70 7.06 11.03 24.66
Nickel (Ni) 80 118 130.4 148.9 220 344
Phosphorus (P) 950 1242 1317 1517 1508 1701
Potassium (K) 616 946 324 414 1028 1158
Selenium (Se) 1.75 3.50 3.76 4.41 4.93 5.47
Silver (Ag) 0.25 0.40 0.26 0.33 0.54 0.63
Sodium (Na) 100 101 100 100 100 100
Strontium (Sr) 335 53.7 49.2 55.1 88.5 106.0
Thallium (TI) 0.08 0.14 0.11 0.15 0.20 0.27
Tin (Sn) 0.1 0.1 0.1 0.1 0.4 0.4
Titanium (Ti) 159 234 42 56 86 104
Vanadium (V) 37 49 25 30 40 46
Zinc (Zn) 138 212 2194 2416 2610 4072
Zirconium (Zr) 0.8 0.9 0.7 0.8 0.7 0.8
values considered elevated in the baseline
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Sediments within Pitch Creek (W71) and lower Putt Creek (W72) contain very elevated
metal concentrations for a number of parameters including As, Ba, Cd, Mn, Mo, Ni, Se and
Zn. Concentrations of the above parameters are similar to the background sediment metal
concentrations measured in lower Wolverine Creek (W9) and would appear to reflect the
presence of a mineralized area being drained by the Pitch Creek catchment. Mean Cd and Zn
concentrations observed in sediments at stations W71 and W72 are on the order of 20 mg/kg
and 2500 mg/kg respectively and are considered highly elevated. Selenium concentrations of
approximately 4.0 to 5.0 mg/kg in sediments at both stations are also considered to be very
elevated in the baseline.
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5. Benthic Invertebrates and Periphyton

Benthic invertebrate and periphyton monitoring was carried out in the Project area in 1996,
1997, 2005, and 2007. Benthic invertebrate monitoring involved quantitative collection of
invertebrate samples followed by taxonomic identification and enumeration. Periphyton
monitoring involved the quantitative collection of samples followed by laboratory analyses to
determine biomass, taxonomic composition, and semi-quantitative abundance of major taxa.

Benthic invertebrates are recommended by Environment Canada as the primary indicator
organisms for use in an Environmental Effects Monitoring (EEM) program for monitoring
effects on fish habitat (Environment Canada 2002). Periphyton were evaluated by
Environment Canada during the development of the EEM program and deemed inappropriate
as a primary indicator, but are included as an optional indicator.

51 Benthic Invertebrates

Aquatic benthic invertebrates spend all or part of their life history submerged in water and in
contact with the sediment. Changes to water or sediment quality may produce community
level changes to benthic invertebrates by altering life histories of some species (Lehmkuhl,
1979). Examples of changes that may occur are reduced growth rate, reduced fecundity, or
death of species sensitive to a stressor. Growth rate or reproduction may also be stimulated
in some species that are tolerant of a stressor.

A large number of benthic invertebrate community descriptors exist. In general these include
measures of the number of organisms present (i.e. density or abundance), the number of
different taxa present (i.e. richness), and whether or not the community composition is
dominated by a few taxa (i.e. diversity or evenness). In addition, indicator taxa (taxa that are
known to be sensitive or tolerant of stressors in general, or to a specific stressor such as
metals) may be used to identify changes to the benthic invertebrate community. The federal
Metal Mining Effluent Regulations (MMER) require reporting of total invertebrate density,
taxon richness, Simpson’s evenness index, and the Bray Curtis index (a measure of the
similarity of the benthic community at a sample site to a reference site.)

In order to assess whether a project has had an effect on a benthic invertebrate community
the above indices can be used to compare reference and impact sites, and to compare impact
sites before and after project development. The baseline data reported here provide indices
of benthic invertebrate communities prior to any project related effects. The indices can also
be used to assess the suitability of potential reference sites as representative of the benthic
community at potential impact sites.
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5.1.1 Methodology

5.1.1.1 Stream Samples

Benthic invertebrate samples from streams and lakes of the project area have been collected
in 1996, 1997, 2005, and 2007. Stream conditions in 1996 prevented use of standard stream
net-samplers (e.g. Hess sampler or Surber sampler). Instead artificial substrates were used.
These were allowed to colonize for 5 weeks, then removed from the stream and all
invertebrates present on the artificial substrate were collected. The Metal Mining EEM
Guidance Document recommends against the use of artificial substrates since “these may fail
to indicate the effects from effluents, particularly where non-mobile species, sediment bound
contaminants, or longer term integration of effects are important” (Environment Canada,
2002). Subsequent to the 1996 monitoring program stream samples were collected with a
Hess sampler, which isolates a known area of an erosional section of stream, such as a riffle,
and allows all macroinvertebrates that naturally inhabit the area to be collected.

The 1997 sample program collected benthic invertebrates from only 1 site (W9 in Wolverine
Creek) at 3 times of the year: May, July, and September. This sample set was designed to
monitor changes in benthic community over time during the growing season.

The sites sampled in 2005 and 2007 are shown in Figure 5-1. Samples were collected from
riffle habitats using a Hess sampler (0.093 m? area, 210 pm mesh size). Three samples were
collected at each site (i.e. in terms used in the EEM guidance document, 3 replicate stations
were sampled per area). Between 1 and 5 Hess sampler sets (field sub-samples) were
composited to make up 1 sample. Therefore the area of stream sampled varies between
samples, depending on the number of sets composited. Samples were fixed and preserved in
10% formalin. Benthic invertebrates were enumerated and identified to lowest practical
taxonomic level (genus for most insects, family for oligochaetes) by taxonomist Charles Low
(Victoria, B.C.).

5.1.1.2 Lake Samples

Benthic invertebrate samples were collected in August 1996 from 3 lakes: Wolverine Lake (3
different locations), Little Wolverine Lake (one location), and Little Jimmy Lake (one
location). Three samples were collected at each location. Samples were collected using a
standard 6” x 6” Ekman grab. The contents of the grab were preserved with 10 % formalin
and shipped to the taxonomic lab of Charles Low (Victoria, BC). At the lab, samples were
sieved first using a coarse mesh (1 mm) screen then a fine mesh (180 pum) screen. All
organisms retained by the coarse screen were counted and identified, and organisms on the
fine mesh screen were sub-sampled as necessary using a Folsom plankton splitter.
Organisms were identified to lowest practical taxonomic level, usually to genus.
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5.1.2 Results

Results of benthic invertebrate monitoring are summarized below. Taxonomic data from
benthic invertebrate samples collected in 2005 and 2007 are presented in Appendix D.

5.1.2.1 Seasonal Variability

The 1997 benthic invertebrate monitoring program investigated changes in benthic
communities at Station W9, at the mouth of Wolverine Creek, by sampling the same site 3
times during the growing season. Summary results are listed in Table 5-1. Over the course
of the summer there was an increase in total invertebrate density, the number of taxa, and the
number of sensitive taxa. Evenness decreased from May to September (an evenness index
approaching 1 indicates equal density of all taxa present, which evenness near O indicates
total density is made up predominantly of 1 or a few taxa only).

Table 5-1.
Summary of time series data from samples collected in 1997 at Station W09

Density Richness Simpson’s Simpson’s
Date (#/m? (#Taxa) #EPT Taxa! Diversity Index Evenness Index
May 280 18 4 0.73 0.20
July 1367 20 6 0.61 0.13
Sept. 4103 39 8 0.77 0.11

1. Number of taxa of the orders Ephemeroptera, Plecoptera, and Tricoptera.

Subsequent benthic invertebrate baseline sampling, in 2005 and 2007, was carried out in
September, as the 1997 data show this is the time of year when the highest density of
organisms is expected. The benthic community will also be more mature, which should
reduce variability caused by recruitment, from small individuals passing though the sampling
sieve, and difficulty identifying immature stages of benthic invertebrates.

5.1.2.2 Density

Comparison of density (the number of invertebrates per square meter) among sites sampled
during baseline monitoring is shown in Figure 5-2. There is high variability in density
among replicates at a single site (seen as large standard deviation), among sites within a year,
and between years at a station. An example of high spatial variability is seen in Figure 5-2
where Stations W17 and W18 are both in upper Go Creek and have significantly different
densities in 2007. Three stations have been sampled in more than one year. Average density
at was markedly lower in 2007 than in 2005 at stations W9 and W16, but remained relatively
unchanged at station W12 (Figure 5-3). There are many possible causes of spatial and
temporal variability in density such as high flow conditions causing scouring of the stream
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bed, differences in stream bed composition, interannual differences in recruitment, growth,
and timing of hatching.

400000 1097

2005

300000 2007 7

200000

80000 S

60000

Total Density (# / m?)

40000

20000

i |

= =

0 B

wl W9 Wil Wi4 W16 W17 W18 W12 W72 W73 W75
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Figure 5-2:  Total Benthic Invertebrate Density (x1 Standard Deviation) from All
Baseline Stream Monitoring.

Station W1 was sampled in 2005 as a potential reference site for Wolverine Creek. This
station is at the outflow of Wolverine Lake. The substrate and stream flow conditions were
different than those at other streams sampled. The average total density of organisms at this
station was significantly greater than at other stations, between 6 and 34 times greater. The
taxonomic composition was also clearly different than at other stations, with a large
contribution of lake organisms whereas all other stream sites had taxonomic composition
typical of streams in the Yukon. Stations W75 (tributary to Little Jimmy Lake) and W11
(Money Creek upstream of Go Creek), sampled in 2005, were selected as potential reference
sites for Wolverine Creek and Go Creek, respectively. Stations W72 (Putt Creek) and W73
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(Bunker Creek) were also potential reference sites, but have potential effects from the mine
access road.
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20000 ....................................................... -

Total Density (# / m?)
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Station

Figure 5-3  Interannual Total Benthic Invertebrate Density (+1 Standard Deviation).

5.1.2.3 Community Composition

Benthic invertebrate community composition can be described by a number of statistics that
look at abundance and taxonomic composition. Average indices of community composition
that are required as part of EEM reporting are listed in Table 5-2. In addition to the averages
shown in Table 5-2, the EEM program also requires that standard deviation, median,
maximum, and minimum are reported. Table 5-2 also lists the number of taxa from the
orders ephemeroptera (mayflies), plecoptera (stoneflies), or trichoptera (caddisflies) as these
EPT taxa are considered more sensitive to contaminants than other benthic invertebrate taxa.
Also shown in Table 5-2 is Simpson’s diversity index which was required for EEM reporting
prior to 2006.
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The Bray-Curtis index is another endpoint included in EEM reporting requirements. This
index measures the degree of difference in community structure (especially community
composition) between sites. This measure is used in EEM to evaluate the amount of
dissimilarity between benthic invertebrate communities at a potential impact site and a
reference site. This will be calculated after a suitable reference site is identified and sampled.

In general, stations with relatively high density of invertebrates also hosted communities with
relatively high total number of taxa and EPT taxa. An exception to this generalization is
Station W12 at the downstream extent of Go Creek which had relatively low density in both
2005 and 2007 but had moderate to high number of taxa and number of EPT taxa. This
characteristic at Station W12 can largely be explained by relatively low abundance of diptera
(true flies) at this station. Station W9 is in Wolverine Creek, which has water quality with
relatively high concentrations of some metals (e.g. cadmium, selenium, and zinc), has
relatively low density of invertebrates, but moderate total number of taxa. The number of
EPT taxa at W9 is low compared to stations in Go Creek and Money Creek, which may
indicate that baseline conditions in Wolverine Creek have had an effect on the populations of
sensitive species. Diversity (calculated using Simpson’s Diversity Index as described in the
EEM Guidance Document, Environment Canada 2002) in 2005 was lowest at Stations W9
and W75. In contrast, in 2007 diversity was relatively high at W9, but relatively low at W16.
Overall these data illustrate the high spatial and temporal variability observed in benthic
invertebrate communities sampled as part of the baseline monitoring program.
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Table 5-2.
Community Characteristic Statistics (Averages) from
Stream Benthic Invertebrate Taxonomy Data

Simpson’s Simpson’s
Density Diversity Evenness
Stream Year Station (#/m? Richness® #EPT Taxa? Index Index

Nougha 2005 w1 278,000 56 13 0.79 0.08
Wolverine 2005 W9 9,000 40 10 0.67 0.08
Wolverine 2007 W9 1,391 40 7 0.82 0.14
Money 2005 Wil 8,100 49 17 0.81 0.11
Money 2005 W14 41,000 53 27 0.86 0.14
Go 2007 W17 30,387 48 8 0.78 0.10
Go 2007 wis 2,595 41 10 0.86 0.17
Go 2005 W16 43,200 42 16 0.81 0.13
Go 2007 W16 15,238 41 11 0.68 0.08
Go 2005 W12 2,300 44 17 0.73 0.09
Go 2007 W12 3,047 55 15 0.86 0.13
Putt 2005 W72 23,000 34 14 0.82 0.17
Bunker 2005 W73 31,000 45 22 0.84 0.14
Tributary to 2005 W75 4,000 35 11 0.67 0.09

Little Jimmy Lake

1. Total number of taxa from the 3 replicates at each station.
2. Total number of taxa of the orders Ephemeroptera, Plecoptera, and Tricoptera at each station.

5.1.2.4 Lake Benthic Invertebrates

Benthic invertebrates were sampled from lakes in the Project area in 1996 (Little Jimmy
Lake, Wolverine Lake, and Little Wolverine Lake) and again in 2007 (Little Wolverine
Lake). Results are summarized in Table 5-3. In 1996 Wolverine Lake was sampled at 3
different locations and the other 2 smaller lakes were sampled at one location. In 1996
Wolverine Lake had both the highest and lowest density of invertebrates of the 3 lakes
sampled. The location with the lowest density (Station B-3, west of the island) had a
relatively high number of taxa and the highest diversity of the 5 locations sampled in 1996.
Diversity was similar at all 5 locations.

Only Little Wolverine Lake was sampled again as part of baseline monitoring, in 2007.
Density in 2007 was 2 orders of magnitude less than reported in 1996. The total number of
taxa recorded in 2007 was also reduced compared to 1996, although the number of taxa in
2007 was high considering that relatively few individuals were present in the samples. This
is reflected in the diversity index, which is approximately the same in 1996 and 2007. Both
years were sampled in late August, using the same type of sediment grab, therefore the large

Yukon Zinc Corp. LORAX



BENTHIC INVERTEBRATES AND PERIPHYTON
WOLVERINE PROJECT BASELINE CHARACTERIZATION 5-9

difference in abundance may be due to substrate sampled. The depth sampled in 1996 was
0.5 mand in 2007 samples were collected from 2 m deep.

Table 5-3.
Average Density, Number of Taxa, and Diversity
from Lake Benthic Invertebrate Taxonomy Data

Density Simpson’s Simpson’s
Year Year Station (#m? #Taxa' Diversity Index Evenness Index

Little Jimmy Lake 1996 w1 73,467 35 0.80 0.14
Wolverine Lake 1996  Wa3a 32,600 48 0.88 0.17
Wolverine Lake 1996  Wb5a 171,400 43 0.78 0.10
Wolverine Lake 1996  W7a 113,583 36 0.82 0.15
Little Wolverine Lake 1996 W10a 104,933 54 0.86 0.13
Little Wolverine Lake 2007 LS 9,230 32 0.84 0.20

1. Total number of taxa from the 3 replicates at each station.

5.2 Periphyton

Periphyton were sampled from riffle habitats in 2005 and 2007. The sample sites were the
same as those sampled for stream benthic invertebrates (9 sites in 2005, 5 sites in 2007).
Samples were analyzed for chlorophyll a as a measure of biomass, and for taxonomic
composition.

5.2.1 Methodology

Collection of periphyton samples followed procedures described in the British Columbia
Field Sampling Manual (Clark, 2003). Periphyton were collected from natural cobbles found
in riffle habitat. Three samples were taken at each site by scraping a known area, with each
sample a composite of three scrapings. Samples for analysis of chlorophyll a were filtered
onto a 0.45 pm membrane filter, frozen, and shipped to ALS Environmental (Vancouver,
BC). Taxonomy samples were preserved with Lugol’s and sent to Karen Munro, Jacques
Whitford Limited (Burnaby, BC) for identification and qualitative assessment (ranking of
predominant, common and present species). QA/QC included comparison of triplicate field
samples.

5.2.2 Results

Preiphyton biomass was measured as chlorophyll a concentration per unit area (Table 5-4).
Three stations were sampled in both 2005 and 2007. Biomass results from these 2 years are
compared in Figure 5-4. It can be seen from this figure that there was high variability among
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the 3 replicates taken from each station (seen as large error bars), high variability among
stations sampled in the same year, and high interannual variability at the same station.

In both years Station W16 (upper Go Creek) had the highest average biomass of all the
stations sampled that year (Table 5-4) and Stations W9 and W12 had relatively low biomass.
Average biomass was greater in 2007 than 2005 at all stations. The highest biomass
measured in any of the 2005 samples (1.24 pg/cm? at W16) was less than the lowest biomass
sampled at any of the 2007 sample (1.97 pg/cm? at W9). At Station W16 there was a 20 fold
increase in biomass. This may be due to the types of periphyton present. In 2005 diatoms
were the predominant periphyton and the filamentous red alga Audouinella violacea was
present in only 1 of the 3 replicates. In 2007 the same filamentous red alga species was
present at higher abundance, as well as moss, which was not observed in 2005.

Taxonomic data is presented in Appendix E and briefly described here. Taxonomic
composition at Station W9 (in Wolverine Creek) was similar in 2005 and 2007. This station
had relatively low abundance of diatoms. Predominant taxa were the colonial chrysophyte
Hydrurus foetidus and crustose blue-green alga Chamaesiphon cf. incrustans.

Station W12 (lower Go Creek) had relatively greater abundance of diatoms than W9, but
similar to W9 the colonial chrysophyte Hydrurus foetidus was a predominant species. Also
similar to W9 blue green alga were present (Lyngbya diguetii in and Chamaesiphon cf.
incrustans).

Similar to the results for benthic invertebrates, the periphyton communities at stations W17
and W18 (sampled in 2007), both in upper Go Creek, were distinct from each other. Diatoms
comprised > 99 % of periphyton at W17. At W18 diatoms were much less abundant (15 —
25% of periphyton) and the colonial chrysophyte Hydrurus foetidus was predominant, as was
seen at Station W9 in Wolverine Creek. Also similar to W9, a blue-green alga was common
at W18 although it was a different species, Lyngbya diguetii.
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Table 5-4.
Periphyton Average Biomass and Total Number of Taxa
Stream Year Station Ch'°r°ph¥" & 4Taxal
(Hg/cm®)

Nougha 2005 w1 0.70 30
Wolverine 2005 W9 0.40 12
Wolverine 2007 W9 1.97 11

Money 2005 wil 0.29 38

Money 2005 W14 0.59 36

Go 2007 W17 15.10 28
Go 2007 W18 4,50 14
Go 2005 W16 1.24 30
Go 2007 W16 28.20 23
Go 2005 W12 0.12 23
Go 2007 W12 3.31 24
Putt 2005 W72 0.08 6

Bunker 2005 W73 0.12 22

Tributary to 2005 W75 0.13 19

Little Jimmy Lake
1. Total number of taxa from the 3 replicates at each station.
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Figure 5-4:  Periphyton Biomass (1 Standard Deviation) at Stations Sampled in 2005
and 2007.
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APPENDIX A-1: SURFACE WATER QUALITY DATA (ON CD)
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Appendix A2
Surface Water Quality Summary Data

Table A-1
Conductivity (uS/cm?) Summary Data
Station #Samples #<DL' Max Min Median Average 95th % ?
Wolverine Lake Watershed
wa2 16 0 230 87 208 200 223
W9 27 0 296 137 243 240 287
W1 22 0 230 93 149 155 195
L1 11 0 150 88 130 120 144
W21 24 0 630 108 200 214 267
W8 18 0 220 51 171 169 212
Go Creek Watershed
W3l 14 0 151 56 137 127 150
W16 31 0 157 39 140 135 153
W15 25 0 130 34 118 107 127
W81 15 0 146 39 130 124 145
W80 17 0 171 53 160 154 170
w12 26 0 171 51 157 146 170
W13 8 0 162 120 136 138 160
Money Creek Watershed
W14 25 0 159 45 130 126 158
w22 18 0 300 88 209 222 300
W40 18 0 297 83 210 220 294
Road Route Monitoring
W71 17 0 841 118 636 621 820
W72 16 0 515 186 377 373 511
W73 16 0 295 122 227 227 294

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.
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SURFACE WATE3R QUALITY SUMMARY DATA

Hardness (mg/L as CaCOsunits) Summary Data

Station
Wolverine Lake Watershed
w82
W9
w1
L1
w21
w8
Go Creek Watershed
W31
W16
W15
w81
w80
w12
w13
Money Creek Watershed
W14
w22
W40
Road Route Monitoring
w71
W72
W73

# Samples

26
51
44
17
4
33

23
49
40
24
27
51
12

48
32
27

25
24
23

Table A-2
#<DL! Max
0 140
0 170
0 110
0 74
0 348
0 125
0 92
0 85
0 67
0 75
0 )
0 97
0 91
0 86
0 173
0 160
0 561
0 288
0 166

Min

42
72
48
44
58
25

29
19
17
18
26
26
47

22
43
43

61
97
65

Median Average

105
124
73
64
99
90

71
71
57
66
83
78
66

61
96
110

370
198
112

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.

Yukon Zinc Corp.

103
124
75
62
103
91

68
69
54
64
79
72
70

59
98
111

369
199
117

A-2

95th % 2

127
154
98
71
132
116

87
79
66
73
89
88
89

76
153
157

519

277
161

LORAX
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SURFACE WATE3R QUALITY SUMMARY DATA A-3
Table A-3
Total Alkalinity (mg/L as CaCOsunits) Summary Data
Station #Samples #<DL' Max Min Median Average 95th %2
Wolverine Lake Watershed
w82 26 0 99 33 80 77 89
W9 48 0 120 56 98 97 117
w1 42 0 92 42 62 64 89
L1 17 0 63 37 55 52 60
w21 39 0 290 50 87 89 111
w8 31 0 110 22 78 75 103
Go Creek Watershed
w3l 21 0 84 27 63 60 72
W16 47 0 77 17 64 61 72
W15 39 0 59 13 49 47 58
w81 23 0 67 15 58 55 63
w80 26 1 72 <05 66 61 71
w12 49 3 100 <05 63 57 74
W13 10 0 72 47 63 63 69
Money Creek Watershed
W14 46 0 73 17 49 48 76
W22 30 0 142 31 80 82 153
W40 25 0 131 36 87 90 157
Road Route Monitoring
w71 24 0 378 56 246 244 519
W72 23 0 238 73 150 155 277
W73 23 0 131 55 97 98 161

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.
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SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine Lake Watershed
w82
W9
w1
L1
w21
W8
Go Creek Watershed
w31
W16
W15
w8l
W80
W12
W13
Money Creek Watershed
W14
w22
W40
Road Route Monitoring
W71
W72
W73

1. Number of samples with results less than the analytical detection limit.

# Samples

26
48
43
17
40
32

23
47
40
23
26
49
11

46
30
26

24
23
23

2. 95" percentile of all baseline data.

Yukon Zinc Corp.

#<DL!?

Table A-4
pH Summary Data

Max Min
0 81 70
0 82 74
0 86 7.0
0 80 7.7
0 83 73
0 81 7.1
0 81 7.1
0 81 7.1
0 81 69
0 81 71
0 81 70
0 82 7.1
0 81 73
0 81 70
0 83 74
0 83 7.2
0 84 77
0 84 76
0 83 75

8.0
8.0
8.0
7.9
8.0
8.0

8.0
7.9
7.8
8.0
8.0
7.9
7.8

7.9
8.0
8.1

8.2
8.2
8.2

Median Average

7.9
7.9
7.8
7.9
7.9
7.9

7.9
7.8
7.7
7.8
7.9
7.8
7.7

7.7
7.9
8.0

8.2
8.2
8.1

A-4

95th % 2

8.1
8.2
8.1
8.0
8.2
8.1

8.1
8.1
8.0
8.0
8.1
8.1
8.1

8.1
8.3
8.2

8.4

8.3
8.2
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SURFACE WATE3R QUALITY SUMMARY DATA

Total Suspended Solids (mg/L) Summary Data

Station
Wolverine Lake Watershed
w82
W9
w1
L1
w21
w8
Go Creek Watershed
W31
W16
W15
w81
w80
w12
w13
Money Creek Watershed
W14
w22
W40
Road Route Monitoring
w71
W72
W73

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.

Yukon Zinc Corp.

# Samples

26
44
39
17
36
29

23
46
37
23
26
45
9

42
26
26

24
23
23

Table A-5
#<DL! Max
19 149
32 36
26 16
15 8
19 20
23 48
20 56
37 95
29 24
21 14
21 37
30 43
7 5
29 13
18 29
18 13
16 47
7 20
21 33

Min

<3
<1
<1
<4
<1
<1

<3
<1
<1
<3
<3
<1
<1

<1
<1
<3

<3
<3
<3

Median

4.0
4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0
4.0
4.0
3.0

4.0
4.0
4.0

4.0
5.0
4.0

Average

121
4.9
41
4.4
51
7.1

6.7
6.9
4.7
4.3
55
55
2.9

3.7
4.2
51

8.5
6.2
5.2

A-5

95th % 2

43.2
6.9
9.1
6.4

11.8

25.8

15.9
14.5
10.8
4.9
8.0
10.8
4.2

54
6.7
10.3

40.2

10.9
4.9
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SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine Lake Watershed
w82
W9
w1
L1
w21
w8
Go Creek Watershed
W31
W16
W15
w81
w80
w12
w13
Money Creek Watershed
W14
w22
w40
Road Route Monitoring
w71
W72
W73

1. Number of samples with results less than the analytical detection limit.

# Samples

26
44
39
17
36
29

20
43
38
22
25
46

9

43
27
24

23
22
23

2. 95" percentile of all baseline data.

Yukon Zinc Corp.

#<DL?

Turbidity (NTU) Summary Data

Table A-6

Max Min
0 284 0.3
1 135 <0.1
0 48 0.3
0 1.8 0.7
0 5.7 0.3
0 18.1 0.1
2 6.0 <0.1
1 6.0 <0.1
3 74 <0.1
0 21 0.1
0 8.4 0.3
1 5.3 <0.2
1 1.0 <01
0 25 0.2
0 4.4 0.1
0 49 0.2
1 42 <01
0 16.0 1.1
0 2.2 0.1

11
0.4
0.8
1.0
11
0.4

0.2
0.5
0.4
0.2
0.6
0.6
0.4

0.5
0.4
0.4

05
35
0.4

Median Average

2.4
1.0
1.0
11
14
14

0.7
0.9
0.7
0.4
1.0
0.9
0.4

0.6
0.7
11

0.8
4.7
0.5

A-6

95th % 2

4.0
58
2.1
1.6
3.1
6.3

4.6
4.7
15
11
1.7
2.2
0.9

1.2
1.6
3.1

2.2

10.1
11
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Fluoride (pg/L) Summary Data

Station # Samples
Wolverine Lake Watershed
w82 17
W9 37
w1 33
L1 11
w21 35
w8 22
Go Creek Watershed
w31 15
W16 34
W15 33
w81 17
w80 18
w12 37
w13 11
Money Creek Watershed
W14 36
w22 29
W40 19
Road Route Monitoring
w71 18
W72 17
W73 16

Table A-7
#<DL! Max Min
0 180 70
0 170 36
0 150 80
0 100 70
0 320 71
0 60 26
6 30 <20
0 100 24
5 70 <20
0 40 22
0 70 40
0 140 28
0 60 20
1 110 <20
0 280 51
0 100 59
0 762 120
0 230 160
0 100 48

Median Average

120
110
110
80
110
45

20
40
30
30
50
50
41

70
80
80

670
180
60

1. Number of samples with results less than the analytical detection limit.

2. 95" percentile of all baseline data.

Bold values exceed CCME guideline for inorganic fluoride (120 pg/L)

Yukon Zinc Corp.

119
109
113
79
123
45

23
40
31
31
51
56
43

68
89
78

625
186
64

A-7

95th % 2

172
132
134
90
180
60

30
63
50
40
62
72
57

103
122
91

761

230
93

LORAX



APPENDIX A2

SURFACE WATE3R QUALITY SUMMARY DATA A-8
Table A-8
Sulphate (mg/L) Summary Data
Station #Samples #<DL! Max Min Median Average 95th %?
Wolverine Lake Watershed
w82 26 0 64 8 23 25 37
W9 41 0 48 16 28 29 39
w1 44 1 32 <05 12 12 18
L1 17 1 13 <05 10 9 13
w21 41 0 66 5 15 17 28
w8 33 0 22 1 15 15 20
Go Creek Watershed
w31 23 1 14 <05 9 8 11
W16 38 1 12 <0.03 8 8 11
W15 41 0 12 1 9 8 11
wsl 24 1 20 <05 9 9 12
W80 27 0 29 1 16 15 19
W12 41 0 20 2 13 13 18
W13 12 0 17 3 5 9 17
Money Creek Watershed
W14 48 0 20 1 12 12 16
w22 32 0 36 7 18 20 33
W40 27 0 34 7 24 23 33
Road Route Monitoring
W71 25 0 154 5 108 104 148
W72 24 0 59 19 49 46 58
W73 23 0 33 8 18 19 30

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.
Bold values exceed BC Aquatic Life guideline (100 mg/L)

Yukon Zinc Corp. LORAX



APPENDIX A2

SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine Lake Watershed
w82
W9
w1
L1
w21
w8
Go Creek Watershed
W31
W16
W15
w81
w80
w12
w13
Money Creek Watershed
W14
w22
W40
Road Route Monitoring
w71
W72
W73

Ammonia-N (ug/L) Summary Data

# Samples

26
37
30
17
27
30

23
44
33
24
27
37
9

34
18
27

25
24
23
26

Table A-9
#<DL' Max
7 180
33 50
18 170
7 82
22 50
26 232
19 51
35 118
32 50
22 20
22 46
30 80
8 50
28 90
16 50
22 20
21 20
10 46
19 29
7 180

Min
<5
<5
<5
<5
<5
<5

<5
<5
<5
<5
<5
<5
<5

<5
<5
<5

<5
<5
<5
<5

Median Average

12

01 01 N N o1

o1 o1 o1 o1 ool

20

o O

5
11
5
12

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.

No values exceed CCME guideline of 914 pg/L for a temperature of 8 °C and pH = 8.5.

Yukon Zinc Corp.

19
10
20
14
12
21

12
16
11

8
10
14
23

13

14

10

16

19

A-9

95th % 2

O B~ DN OO

30

10

~

13
35
42

19

22

11

LORAX



APPENDIX A2

SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine Lake Watershed
w82
W9
w1
L1
w21
w8
Go Creek Watershed
W31
W16
W15
w81
W80
w12
w13
Money Creek Watershed
W14
w22
W40
Road Route Monitoring
w71
W72
W73

Nitrate-N (png/L) Summary Data

# Samples

26
51
44
17
4
33

23
49
41
24
27
51
11

48
32
27

25
24
23

Table A-10
#<DL! Max
0 490
2 692
26 100
6 97
19 277
3 224
6 135
5 142
3 183
0 138
5 472
22 209
2 113
11 300
4 228
3 181
5 57
3 259
2 169

Min

77.00
<2
<2
<2
<2
<5

<2
<2
<2
10.00
<2
<2
<5

<2
<5
<3

<2
<2
<2

Median Average

294
153
5

6

5
73

20
48
56
63
35
10
68

22
21
40

11
31
40

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.
No values exceed CCME guideline of 2900 pg/L for direct toxic effects.

Yukon Zinc Corp.

299
186
16
31
32
83

35
56
72
64
68
35
56

54
57
59

16
46
59

A-10

95th % 2

378
425
58
89
118
212

98
126
175
130
279
123
107

177
207
169

39

91
130

LORAX



APPENDIX A2

SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine Lake Watershed
w82
W9
w1
L1
w21
W8
Go Creek Watershed
w31
W16
W15
w8l
W80
W12
W13
Money Creek Watershed
W14
W22
W40
Road Route Monitoring
W71
W72
W73

1. Number of samples with results less than the analytical detection limit.

# Samples

26
50
43
17
40
33

22
49
40
24
27
50
12

47
31
27

25
24
23

2. 95" percentile of all baseline data.
Bold values exceed CCME guideline (60 pg/L)

Yukon Zinc Corp.

Nitrite-N (ug/L) Summary Data

Table A-11
#<DL! Max Min
16 70 <«
39 800 <1
31 50 <1
11 60 <2
25 50 <1
27 50 <1
17 50 <1
36 7.0 <1
31 40 <1
18 50 <1
19 1030 <1
37 107.0 <1
8 30 <1
32 360 <1
20 3.0 <1
22 50 <1
20 11.0 <1
6 200 <1
17 70 <«

2.0
2.0
2.0
2.0
20
20

2.0
2.0
2.0
2.0
2.0
20
1.0

2.0
1.0
2.0

2.0
2.0
2.0

Median Average

2.6
3.4
1.8
24
1.7
2.0

21
21
1.6
2.0
5.7
5.7
1.2

2.5
15
2.1

24
3.6
2.6

A-11

95th 9% 2

5.8
5.0
3.9
4.4
3.1
4.4

4.9
5.0
2.1
3.0
4.4
5.0
1.9

4.4
2.0
4.4

5.2

9.4
5.9

LORAX



APPENDIX A2
SURFACE WATE3R QUALITY SUMMARY DATA

Table A-12

Aluminum (ug/L) Summary Data

Total Metal
Station #Samples #<DL' Max Min Median
Wolverine L. Watershed
wa2 25 0 333 3 25
W9 49 2 335 <2 14
w1 41 2 175 <5 16
L1 17 0 152 4 19
w21 37 1 158 <3.7 22
W8 30 0 446 4 19
Go Creek Watershed
w3l 18 0 68 5 13
W16 48 1 458 <35 12
w15 37 1 341 <21 9
wal 23 0 279 3 6
w80 26 0 663 3 13
w12 48 3 547 <3.3 14
W13 9 1 70 <3.9 7
Money Creek Watershed
w14 44 2 259 <4.2 24
w22 29 2 338 <34 18
w40 24 0 289 3 15
Road Route Monitoring
w71l 23 1 549 <21 10
W72 22 0 234 24 55
W73 22 0 90 2 9

1. Number of samples with results less than the analytical detection limit.

2. 95" percentile of all baseline data.
Bold values exceed CCME guideline (100 pg/L) for water with pH > 6.5.

Yukon Zinc Corp.

Avg 951947

43
30
24
32
34
63

22
35
30
26
57
32
19

34
38
57

68
84
17

103
80
52

114

126

335

65
88
96
60
153
79
65

114
167
237

457
198
52

#Samples

26
48
41
17
38
30

19
46
37
23
26
47
9

44
29
24

24
23
23

#<DL!

B~ O S~ OO

O ~NOOoOPFr NO

~ w

o

Dissolved metal

Max

25
36
49
41
48
43

63
42
38
39
46
49
52

49
50
38

12
16
18

Min

<1

<2.8

<25

<05

<0.9
<16

<11

<1.6
<2.2

<1
<0.5

<11

Median

~N N B~ 00 o1 o

11

© o OB~ W oo

[op]

~

Avg

10
7
11
7
10
10

15

O© N N 0 0

14

14
12

~

A-12

95th%2

23
20
32
21
26
25

41
23
23
16
13
31
47

42

33
24

16
12

LORAX



APPENDIX A2

SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine L. Watershed
wa2
W9
W1
L1
w21
w8
Go Creek Watershed
w3l
W16
w15
wal
W80
w12
W13
Money Creek Watershed
w14
w22
W40
Road Route Monitoring
w71l
W72
W73

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.
No values exceed CCME guideline of 5 ug/L.

Yukon Zinc Corp.

#Samples

25
48
40
17
36
29

18
47
37
23
26
48
9

44
28
24

23
22
22

#<DL!?

OO O Ok O M~

0
4

Total Metal
Max  Min
0.70 <0.09
1.10 <0.1
500 <0.9
3.00 0.80
361 0.86
0.60 <0.1
050 <0.1
0.50 <0.09
1.16 <0.08
0.40 <0.08
0.70 <0.1
0.80 <0.1
0.50 <0.05
0.50 <0.07
055 <0.1
0.60 <0.1
1.10 <0.27
330 090
0.60 <0.1

Table A-13
Arsenic (ug/L) Summary Data

Median

0.20
0.30
1.71
1.50
1.40
0.20

0.20
0.20
0.12
0.20
0.25
0.26
0.16

0.20
0.23
0.30

0.40
161
0.23

Avg

0.25
0.35
1.87
1.54
1.46
0.27

0.23
0.25
0.20
0.17
0.30
0.30
0.23

0.24
0.26
0.33

0.48
1.72
0.27

9 5Ih%2

0.64
0.60
2.92
2.12
1.92
0.50

0.50
0.50
0.50
0.30
0.58
0.50
0.50

0.50
0.51
0.59

0.98
2.18
0.50

#Samples

26
47
40
17
37
29

19
45
37
23
26
47
9.00

44
28
24

24
23
23

#<DL!

W o oo~

Dissolved metal

Max

0.30
0.50
3.11
1.80
2.98
0.50

0.50
0.50
0.50
0.40
0.40
0.50
0.50

0.50
0.50
0.50

0.70
1.93
0.50

Min

<0.06
<0.1
0.80
0.92
0.77
<0.09

<0.1
<0.08
<0.08
<0.09
<0.15

<0.1
<0.05

<0.05
<0.16
<0.1

<0.2
1.00
<0.16

Median

0.20
0.26
1.59
1.30
1.20
0.15

0.20
0.13
0.13
0.20
0.20
0.23
0.16

0.20
0.21
0.20

0.45
1.33
0.20

Avg

0.16
0.29
1.65
1.28
1.32
0.20

0.24
0.19
0.17
0.16
0.24
0.26
0.23

0.21
0.24
0.25

0.46
1.39
0.25

A-13

9 5Ih%2

0.30
0.50
2.63
1.64
1.83
0.50

0.50
0.50
0.40
0.20
0.40
0.50
0.50

0.49
0.50
0.49

0.70

1.87
0.40

LORAX



APPENDIX A2

SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine L. Watershed
wa2
W9
w1
L1
w21
w8
Go Creek Watershed
w3l
w16
w15
wal
w80
w12
W13
Money Creek Watershed
w14
w22
W40
Road Route Monitoring
w71
W72
W73

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.

#Samples

25
50
24
17
22
24

17
41
28
23
24
32
4

29
13
24

23
22
22

#<DL?

O OO woo

0
3

Total Metal
Max Min
6.22 0.29
2.47 0.02
0.10 <0.01
0.13 0.02
0.21 0.01
0.26 0.02
0.02 <0.005
0.31 0.03
0.21 <0.005
0.05 <0.01
0.80 0.01
0.27 <0.01
0.03 <0.017
0.44 <0.007
0.07 <0.016
0.05 <0.014
4.18 0.30
0.58 0.21
0.06 <0.006

Table A-14
Cadmium (pg/L) Summary Data

2.06
1.35
0.02
0.04
0.03
0.06

0.01
0.08
0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02

2.64
0.32
0.01

Median Avg

2.19
1.39
0.02
0.04
0.05
0.07

0.01
0.08
0.02
0.02
0.06
0.03
0.02

0.04
0.03
0.03

2.40
0.33
0.02

Bold values exceed USEPA guideline (0.146 ug/L) for a hardness of 100 mg/L

Yukon Zinc Corp.

95th%2

4.38
1.94
0.05
0.09
0.13
0.11

0.02
0.12
0.03
0.04
0.08
0.06
0.03

0.11
0.06
0.05

4.13
0.43
0.04

#Samples

26
49
25
17
23
24

19
39
27
23
24
34
4

31
13
24

24
23
23

#<DL!

O OROOo

Dissolved metal

Max

3.86
1.90
0.07
0.04
0.16
0.15

0.03
0.11
0.19
0.05
0.05
0.14
0.09

0.12
0.06
0.09

4.01
0.24
0.05

Min

0.07
0.82
<0.007
0.01
<0.007
0.02

<0.005

<0.02
<0.005
<0.012

<0.01
<0.009
<0.017

<0.005
<0.01
<0.01

0.11
0.06
<0.005

Median

0.50
1.26
0.02
0.03
0.02
0.05

0.01
0.07
0.02
0.02
0.02
0.02
0.04

0.02
0.02
0.02

2.76
0.16
0.01

Avg

1.13
1.27
0.02
0.03
0.03
0.06

0.01
0.06
0.02
0.02
0.02
0.03
0.05

0.03
0.02
0.03

2.34
0.15
0.02

A-14

95th%2

2.78
1.65
0.06
0.04
0.10
0.12

0.03
0.09
0.03
0.04
0.05
0.09
0.09

0.11
0.04
0.05

3.89

0.23
0.03

LORAX



APPENDIX A2

SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine L. Watershed
wa2
W9
W1
L1
w21
w8
Go Creek Watershed
w3l
W16
w15
wal
W80
w12
W13
Money Creek Watershed
w14
w22
W40
Road Route Monitoring
w71l
W72
W73

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.

#Samples

25
49
41
17
37
30

18
48
37
23
26
48
9

44
29
24

23
22
22

#<DL?
20
15

10

10
19
13

22

18

3
2

Total Metal

Max

1.30
1.40
1.40
1.40
1.30
1.40

1.40
1.70
1.30
1.50
1.80
1.50
1.00

1.30
1.60
1.60

2.10
5.35
1.50

Min

<0.1
<0.1
<0.1
<0.1
<0.2
<0.2

<0.2
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2

<0.1
<0.2
<0.2

<0.1
<0.1
<0.3

Table A-15
Chromium (pg/L) Summary Data

Median

0.50
0.50
0.50
0.40
0.60
0.70

0.45
0.50
0.50
0.50
0.45
0.50
0.50

0.50
0.50
0.70

0.50
0.75
0.70

Avg

0.54
0.59
0.55
0.59
0.63
0.67

0.59
0.65
0.54
0.54
0.57
0.55
0.64

0.55
0.64
0.75

0.70
0.91
0.76

95th%2

1.18
1.25
1.20

1
1.14
1.20

1.15
1.40
1.10
1.00
1.35
1.17
1.00

1.09
1.26
1.49

1.77
1.30
1.40

#Samples

26
48
41
17
38
30

19
46
37
23
26
47
9

44
29
24

24
23
23

Bold values exceed CCME guideline for Cr(V1) (1 pg/L). CCME guideline for Cr(l11) is 8.9 pg/L.

Yukon Zinc Corp.

#<DL!

19
33
24
12
20
20

13
29
21
16
20
33
6

27
12
15

14
16
12

Dissolved metal

Max

1.20
1.20
1.30
1.40
1.40
1.60

1.20
1.60
1.50
1.70
1.60
1.20
1.00

1.80
1.60
1.30

2.00
1.50
1.70

Min

<0.1
<0.02
<0.1
<0.1
<0.1
<0.1

<0.2
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2

<0.1
<0.1
<0.2

<0.1
<0.1
<0.02

Median

0.20
0.20
0.20
0.20
0.35
0.20

0.20
0.20
0.50
0.20
0.20
0.20
0.50

0.20
0.50
0.30

0.20
0.20
0.20

Avg

0.43
0.45
0.46
0.38
0.57
0.46

0.55
0.46
0.51
0.41
0.40
0.44
0.64

0.47
0.66
0.48

0.59
0.44
0.45

A-15

9 5Ih%2

1.20
1.00
1.00
1.24
1.22
1.26

1.20
1.10
1.24
1.29
1.40
1.00
1.00

1.00
1.42
1.27

1.49

1.20
1.30

LORAX



APPENDIX A2
SURFACE WATE3R QUALITY SUMMARY DATA

Table A-16

Copper (ug/L) Summary Data

Total Metal
Station #Samples #<DL' Max Min Median
Wolverine L. Watershed
wa2 25 0 1470 047 3.04
W9 50 6 6.00 <0.44 1.26
w1 42 6 6.00 <0.52 0.80
L1 17 0 1.20 0.30 0.50
w21 38 4 4.00 <0.58 1.03
w8 30 1 7.00 <0.55 1.20
Go Creek Watershed
w3l 18 1 3.30 <0.63 1.07
W16 48 6 400 <0.31 0.71
w15 38 3 400 <0.22 0.78
wal 23 0 270  0.26 0.58
w80 26 0 420 031 0.62
w12 50 7 400 <0.34 0.90
W13 10 3 400 <0.32 0.80
Money Creek Watershed
w14 46 4 720 <0.2 0.80
w22 30 4 400 <0.22 0.85
W40 24 2 1.90 <0.24 0.80
Road Route Monitoring
w71l 23 1 210 <0.3 0.80
W72 22 0 3.65 0.6 1.20
W73 22 0 330 045 1.10

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.

Avg

3.60
1.70
1.01
0.59
1.29
1.61

1.35
1.01
1.00
0.72
0.87
1.08
1.08

1.09
1.10
0.85

0.82
1.35
131

95th%2

8.04
4.52
1.30
1.04
2.75
3.81

3.13
2.82
2.76
1.68
1.90
2.71
2.83

3.50
231
1.69

1.39
2.39
2.80

#Samples

26
49
42
17
39
30

19
46
38
23
26
49
10

46
30
24

24
23
23

#<DL!

w o1 O o1 o O

A OO OPA~OPF

o~

[E=y

Dissolved metal

Max

2.50
4.10
3.00
0.80
2.60
6.00

4.70
2.00
2.90
1.60
1.70
2.90
2.00

3.00
2.20
1.30

1.10
1.90
2.90

Min

0.20
<0.4
<0.43
0.18
<0.5
<0.5

<0.6
<0.29
<0.19
0.19
0.22
<0.27
<0.29

<0.15
<0.2
<0.23

<0.28
<0.2
0.36

Median

0.89
1.00
0.80
0.40
1.00
1.00

1.10
0.60
0.70
0.50
0.51
0.80
1.00

0.62
1.00
0.58

0.56
0.73
0.90

Bold values exceed British Columbia guideline (4 pg/L) assuming a hardness of 100 mg/L. Guideline is 2 pg/L at hardness of 50 mg/L.

Yukon Zinc Corp.

Avg

0.89
1.38
0.89
0.45
1.10
1.20

1.53
0.75
0.83
0.65
0.65
0.95
0.92

0.83
0.95
0.65

0.60
0.79
0.99

A-16

9 5th%2

1.49
3.81
1.49
0.72
2.06
2.12

3.44
1.68
2.00
1.49
1.44
1.96
1.69

2.00
2.00
1.19

0.99

1.66
2.57

LORAX



APPENDIX A2
SURFACE WATE3R QUALITY SUMMARY DATA

Table A-17

Iron (ug/L) Summary Data

Total Metal
Station #Samples #<DL' Max Min Median
Wolverine L. Watershed
wa2 25 0 2610 63 191
W9 51 11 820 <5 30
w1 44 0 1580 30 71
L1 17 0 666 74 135
w21 40 1 497 <30 112
w8 32 9 730 <5 30
Go Creek Watershed
w3l 20 8 68 <3 20
W16 49 6 753 <20 49
w15 40 16 520 <4 25
wal 24 5 417 <7 29
w80 27 0 1120 55 91
w12 51 1 934 <26 60
W13 12 5 94 <10 30
Money Creek Watershed
w14 39 1 452 <30 80
w22 32 2 850 <5 47
W40 26 2 484 <7 42
Road Route Monitoring
w71l 24 6 717 <5 40
W72 23 0 1020 130 256
W73 22 1 161 <7 42

1. Number of samples with results less than the analytical detection limit.

2. 95" percentile of all baseline data.

Bold values exceed British Columbia guideline for total Fe (1000 ug/L) or dissolved Fe (350 ug/L)..

Yukon Zinc Corp.

Avg 95M0%?

400

90
128
196
137
132

20
89
47
45
176
90
37

105
96
101

133
295
54

1086
349
247
416
325
613

35
332
108

83
617
229

79

265
422
363

655
629
142

#Samples

25
50
44
17
41
32

21
47
40
24
27
50
12

48
32
26

25
24
23

#<DL!

Dissolved metal

Max

168
120
400
100
244
271

30
59
50
32
141
102
132

140
120
61

37
121
63

Min

<4
<3
<3
10
<10
<5

<2
<3
<3
<3
<4
<6
<10

<6
<2
<4

<5
<10
<5

Median

30
12
30
24
40
13

10
22
10

9
31
30
30

30
24
15

11
44
12

Avg

47
22
47
42
52
26

14
22
17
14
37
31
36

42
28
21

16
48
18

A-17

95th%2

122
62
79
98

100
59

30
45
36
30
109
82
95

107
67
46

30

105
41

LORAX



APPENDIX A2

SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine L. Watershed
wa2
W9
W1
L1
w21
w8
Go Creek Watershed
w3l
W16
w15
wal
W80
w12
W13
Money Creek Watershed
w14
w22
W40
Road Route Monitoring
w71l
W72
W73

1. Number of samples with results less than the analytical detection limit.

#Samples

25
48
40
17
36
29

18
47
37
23
26
48
9

44
28
24

23
22
22

#<DL!

4

2. 95" percentile of all baseline data.
Bold values exceed CCME guideline (2 pg/L) for a hardness of 60 — 120 mg/L.
Not that where maximum dissolved concentration exceeds maximum total concentration this likely indicates contamination from the filtration process.

Yukon Zinc Corp.

Total Metal
Max Min
1.04 <0.02
1.22 <0.02
1.00 <0.012
1.29 0.01
3.28 <0.02
1.00 <0.02
050 <0.01
1.00 <0.011
1.00 <0.02
0.15 <0.02
0.57 <0.012
1.00 <0.017

<0.05 <0.05
1.00 <0.015
1.00 <0.006
0.50 <0.01
0.54 <0.014
2.73 <0.08
0.50 <0.008

Table A-18
Lead (ug/L) Summary Data

Median

0.08
0.09
0.05
0.04
0.09
0.12

0.03
0.05
0.05
0.04
0.05
0.06
0.05

0.05
0.07
0.06

0.10
0.18
0.05

Avg

0.14
0.23
0.14
0.17
0.28
0.24

0.12
0.14
0.11
0.05
0.12
0.17
0.26

0.15
0.19
0.12

0.14
0.32
0.07

95th%2

0.35
0.84
0.52
0.64
1.00
0.77

0.50
0.50
0.50
0.10
0.54
0.62
0.80

0.50
0.83
0.46

0.49
0.50
0.11

#Samples

26
47
39
17
37
29

19
45
37
23
26
47
9

44
28
24

24
23
23

#<DL!

10
26
20
6
19
17

25
23
12
10
27

27
18
10

12

Dissolved metal

Max

0.94
1.00
4.84
0.09
1.00
1.00

14.00
1.00
9.18
0.09
0.45
1.00

<0.05

1.00
1.00
0.50

22.40
0.50
0.50

Min

<0.012
<0.012
<0.014
<0.006

<0.01
<0.013

<0.02
<0.007
<0.016
<0.01
<0.011
<0.008
<0.05

<0.009
<0.005
<0.011

<0.02
<0.02
<0.006

Median

0.05
0.05
0.05
0.02
0.05
0.03

0.07
0.05
0.05
0.04
0.04
0.05
0.05

0.05
0.05
0.05

0.04
0.05
0.03

Avg

0.08
0.17
0.27
0.04
0.19
0.12

0.98
0.11
0.36
0.04
0.07
0.16
0.26

0.15
0.19
0.09

0.99
0.07
0.06

A-18

95th%2

0.15
0.50
1.00
0.09
0.88
0.50

3.31
0.50
0.60
0.08
0.24
0.65
0.80

0.50
0.82
0.45

0.44

0.10
0.12

LORAX



APPENDIX A2

SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine L. Watershed
wa2
W9
w1
L1
w21
w8
Go Creek Watershed
w3l
w16
w15
wal
w80
w12
w13
Money Creek Watershed
w14
w22
W40
Road Route Monitoring
w71
W72
W73

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.

#Samples

13
22
14
11
16
13

12
28
15
12
12
19
2

15
11
15

15
14
15

#<DL?

13
20
14
11
16
13

12
25
14
12
12
18
2

14
11
14

15
14
14

Total Metal

Max

<0.01

0.02
<0.01
<0.01
<0.01
<0.01

<0.01
0.02
0.02
<0.01
<0.01
0.02
<0.02

0.02
<0.01
0.02

<0.01
<0.01
0.02

No values exceed CCME guideline (0.026 pg/L).

Yukon Zinc Corp.

Min

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.02

<0.01
<0.01
<0.01

<0.01
<0.01
<0.01

Table A-19
Mercury (ug/L) Summary Data

Median

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.02

0.01
0.01
0.01

0.01
0.01
0.01

Avg

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.02

0.01
0.01
0.01

0.01
0.01
0.01

9 5th %2

0.01
0.02
0.02
0.01
0.02
0.02

0.02
0.02
0.02
0.01
0.01
0.02
0.02

0.02
0.02
0.02

0.01
0.01
0.02

#Samples

13
21
14
11
16
13

12
26
15
12
12
18
2

15
11
15

15
14
15

#<DL!

13
19
14
11
15
13

11
26
15
12
12
16
2

15
11
15

14
14
15

Dissolved metal

Max

<0.01
0.02
<0.01
<0.01
0.02
<0.01

0.02
<0.01
<0.01
<0.01
<0.01

0.02
<0.02

<0.01
<0.01
<0.01

0.02
<0.01
<0.01

Min

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.02

<0.01
<0.01
<0.01

<0.01
<0.01
<0.01

Median

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.02

0.01
0.01
0.01

0.01
0.01
0.01

Avg

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.02

0.01
0.01
0.01

0.01
0.01
0.01

A-19

95th%2

0.01
0.02
0.02
0.01
0.02
0.02

0.02
0.02
0.02
0.01
0.01
0.02
0.02

0.02
0.02
0.02

0.01

0.01
0.01

LORAX



APPENDIX A2
SURFACE WATE3R QUALITY SUMMARY DATA

Table A-20
Molybdenum (ug/L) Summary Data

Total Metal
Station #Samples #<DL' Max Min Median
Wolverine L. Watershed
wa2 25 0 0.62 0.23 0.33
W9 42 8 1.16 <0.5 0.87
w1 33 1 145 <0.81 1.10
L1 17 0 1.17 0.69 1.04
w21 29 1 4.28 <0.85 1.18
w8 27 3 1.00 <0.24 0.54
Go Creek Watershed
w3l 18 3 1.00 <0.14 0.36
w16 45 7 1.00 <0.24 0.40
w15 34 2 1.00 <0.09 0.25
wal 23 0 0.48 0.17 0.33
w80 26 0 0.57 0.34 0.45
w12 41 6 1.00 <0.32 0.43
w13 7 2 1.00 <0.2 0.39
Money Creek Watershed
w14 37 4 1.00 <0.23 0.38
w22 21 4 1.00 <0.43 0.65
W40 24 2 1.00 <0.37 0.67
Road Route Monitoring
w71 23 0 6.66 0.74 5.55
W72 22 0 4.27 1.78 3.07
W73 22 1 1.00 <0.37 0.49

1. Number of samples with results less than the analytical detection limit.

2. 95" percentile of all baseline data.
No values exceed CCME guideline (73 pg/L).

Yukon Zinc Corp.

Avg

0.34
0.84
1.13
1.02
1.27
0.57

0.44
0.48
0.29
0.32
0.44
0.51
0.51

0.44
0.69
0.70

491
3.02
0.51

95th%2

0.44
1.12
1.41
1.15
1.62
1.00

1.00
1.00
0.66
0.40
0.47
1.00
1.00

1.00
1.00
0.99

6.47
4.23
0.66

#Samples

26
41
33
17
30
27

19
43
34
23
26
40
7

37
21
24

24
23
23

#<DL!

NNOoOOO ONOTWw W o oo~

A~

o

Dissolved metal

Max

0.44
1.16
1.34
1.13
4.23
1.00

1.00
1.00
1.00
041
0.49
1.00
1.00

1.00
1.00
1.00

6.05
451
1.00

Min

<0.23
<0.47
0.72
0.68
0.83
<0.18

<0.12
<0.2
<0.07
0.14
0.25
<0.25
<0.2

<0.19
<0.38
<0.3

0.67
1.58
<0.36

Median

0.31
0.82
1.04
0.99
111
0.52

0.36
0.39
0.23
0.32
0.43
0.43
0.41

0.36
0.69
0.68

5.43
3.02
0.50

Avg

0.32
0.81
1.06
0.97
1.24
0.55

0.44
0.45
0.28
0.31
0.42
0.50
0.52

0.43
0.69
0.67

4.78
2.95
0.50

A-20

95th%2

0.42
1.01
1.29
1.13
1.65
1.00

1.00
1.00
0.69
0.38
0.47
1.00
1.00

1.00
1.00
0.98

5.88

4.17
0.62

LORAX



APPENDIX A2
SURFACE WATE3R QUALITY SUMMARY DATA

Table A-21
Nickel (pg/L) Summary Data
Total Metal Dissolved metal

Station #Samples #<DL! Max Min Median Avg 957%° #Samples #<DL' Max Min Median
Wolverine L. Watershed

wa2 25 0 30.8 1.2 136 12.7 29.4 26 0 24.1 0.5 12.9

W9 44 2 6.9 <1 38 39 6.4 43 1 58 <1.82 3.3

W1 35 2 2.0 <1 13 14 2.0 35 2 2.0 <0.9 12

L1 17 3 46 <0.45 06 09 2.0 17 7 0.7 <0.43 05

W21 31 2 49 <142 20 22 3.7 32 1 4.4 <1 19

W8 28 3 5.9 <0.5 10 13 2.4 28 7 2.0 <0.5 0.7
Go Creek Watershed

w3l 18 13 1.0 <0.02 05 05 1.0 19 13 2.3 <0.04 0.5

W16 46 26 20 <0.12 05 05 1.0 44 27 20 <0.12 0.5

W15 35 24 2.0 <0.1 05 05 1.0 35 27 2.0 <0.06 0.5

W81 23 16 09 <0.09 05 04 0.6 23 18 0.5 <0.08 0.5

W80 26 15 6.2 <0.22 05 0.8 1.8 26 20 05 <0.21 05

W12 43 27 2.0 <0.1 05 06 1.6 42 28 2.0 <0.1 05

W13 8 5 2.0 <0.3 05 038 1.7 8 5 2.0 <0.3 0.5
Money Creek Watershed

W14 39 17 14.0 <0.4 06 1.0 14 39 18 2.0 <0.4 0.5

w22 23 4 3.2 <0.66 1.0 1.2 2.5 23 5 2.0 <0.64 0.8

W40 24 3 2.0 <0.5 09 10 1.9 24 5 1.2 <0.5 0.7
Road Route Monitoring

W71 23 0 47.0 53 28.6 28.0 35.2 24 0 34.3 2.6 28.3

W72 22 0 6.6 24 42 43 6.1 23 0 53 15 35

W73 22 5 30 <05 0.7 0.9 1.9 23 5 14 <05 0.6

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.
No values exceed CCME guideline (65 ug/L) for a hardness of 60 — 120 mg/L.

Yukon Zinc Corp.

Avg

10.6
35
1.3
0.5
1.9
0.8

0.6
0.5
0.5
0.4
0.4
0.6
0.8

0.7
1.0
0.8

25.9
35
0.7

A-21

95th%2

22.2
55
1.9
0.6
2.8
14

11
1.0
1.0
0.5
0.5
1.6
1.7

1.4
1.9
11

31.9

4.9
1.2

LORAX



APPENDIX A2

SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine L. Watershed
wa2
W9
w1
L1
w21
w8
Go Creek Watershed
w3l
W16
w15
wal
w80
w12
w13
Money Creek Watershed
w14
w22
W40
Road Route Monitoring
w71
W72
W73

1. Number of samples with results less than the analytical detection limit.

#Samples

22
48
37
12
35
25

18
47
37
22
23
48
9

40
28
22

21
20
20

#<DL?

30

24
14

14
25
28
12

22

30
18

1
0
6

2. 95" percentile of all baseline data.
Bold values exceed British Columbia guideline (2 pg/L).

Yukon Zinc Corp.

Total Metal
Max Min
3.70 0.90
5.70 0.59
1.00 <0.32
0.70 <0.33
1.30 <0.35
1.00 <0.5
1.00 <0.19
1.00 <0.34
1.00 <0.19
1.00 <0.29
1.55 <0.5
1.90 <0.5
1.00 <0.5
1.30 <0.15
1.03 <0.5
1.10 <0.5
7.40 <0.5
2.30 0.51
1.34 <0.5

Table A-22
Selenium (ug/L) Summary Data

Median

1.82
3.00
0.50
0.50
0.90
0.80

0.50
0.50
0.50
0.50
0.84
1.00
1.00

0.50
1.00
0.72

5.30
1.63
0.83

Avg

1.98
3.18
0.69
0.49
0.76
0.76

0.56
0.62
0.63
0.55
0.86
0.91
0.90

0.68
0.88
0.73

5.01
1.55
0.81

95th%2

3.18
4.47
1.00
0.70
1.07
1.00

1.00
1.00
1.00
1.00
1.09
1.26
1.00

1.00
1.00
1.00

7.30
2.05
1.30

#Samples

26
47
40
17
37
29

19
45
37
23
26
47
9

44
28
24

24
23
23

#<DL!

33

26
13

15
20
28
14

19
29

18
11

[Ey

Dissolved metal

Max

5.80
5.20
1.00
1.10
1.44
1.90

1.00
1.00
1.20
1.00
1.50
1.70
1.00

1.00
1.00
1.00

8.70
2.40
1.43

Min

1.00
1.70
<0.32
<0.36
<0.31
<0.5

<0.27
<0.31
<0.25
<0.33
<05
<05
<0.5

<0.17
<0.44
<0.45

<0.5
<0.42
<0.5

Median

1.95
3.10
0.50
0.50
0.53
0.90

0.50
0.52
0.50
0.50
0.90
0.95
1.00

0.55
1.00
0.66

5.61
1.80
0.75

Avg

2.14
3.29
0.69
0.55
0.73
0.86

0.57
0.64
0.67
0.53
0.88
0.91
0.91

0.69
0.86
0.70

5.54
1.65
0.82

A-22

95th%2

3.45
4.68
1.00
0.94
1.00
1.24

1.00
1.00
1.04
0.90
1.10
1.20
1.00

1.00
1.00
1.00

8.06

2.29
1.20

LORAX



APPENDIX A2

SURFACE WATE3R QUALITY SUMMARY DATA

Station
Wolverine L. Watershed
wa2
W9
W1
L1
w21
w8
Go Creek Watershed
w3l
W16
w15
wal
W80
w12
W13
Money Creek Watershed
w14
w22
W40
Road Route Monitoring
w71l
W72
W73

1. Number of samples with results less than the analytical detection limit.

#Samples #<DL*?

25
43
38
17
34
28

18
46
34
23
26
46
8

42
26
24

23
22
22

19
31
31
17
29
21

16
43
33
22
25
43
8

40
23
22

19
13
18

2. 95" percentile of all baseline data.
No values exceed CCME guideline (0.1ug/L).

Yukon Zinc Corp.

Total Metal

Max

0.03
0.05
0.02
<0.005
0.02
0.03

0.02
0.02
0.02
0.01
0.02
0.03
<0.01

0.02
0.05
0.03

0.04
0.02
0.06

Min

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

<0.01

<0.005
<0.005
<0.005

<0.005
<0.005
<0.005

Table A-23
Silver (ug/L) Summary Data

Median

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01

0

0.01
0.01
0.01

0.01
0.01
0.01

Avg

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01

0

0.01
0.01
0.01

0.01
0.01
0.01

95th%2

0.02
0.02
0.02

0
0.02
0.02

0.02
0.02
0.01
0.01
0.01
0.02

0

0.02
0.02
0.02

0.02
0.02
0.02

#Samples

26
45
38
17
35
29

19
44
36
23
26
45
8

42
26
24

24
23
23

#<DL!

24
42
36
16
31
27

17
41
34
23
23
38
8

40
25
23

24
22
22

Dissolved metal

Max

0.02
0.02
0.02
0.06
0.02
0.10

0.03
0.05
0.02
<0.005
0.01
0.03
<0.01

0.03
0.02
0.02

<0.005
0.02
0.02

Min

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

<0.01

<0.005
<0.005
<0.005

<0.005
<0.005
<0.005

Median

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01

0

0.01
0.01
0.01

0.01
0.01
0.01

Avg

0.01
0.01
0.01
0.02
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01

0.01
0.01
0.01

A-23

9 5Ih%2

0.01
0.02
0.02

0.02
0.02

0.02
0.02
0.01
0.01
0.01
0.02

0.02
0.02
0.02

0.02

0.01
0.01

LORAX



APPENDIX A2
SURFACE WATE3R QUALITY SUMMARY DATA

Table A-24
Zinc (ug/L) Summary Data
Total Metal Dissolved metal

Station #Samples #<DL! Max Min Median Avg 95"%° #Samples #<DL' Max Min Median
Wolverine L. Watershed

w82 25 0 434.0 34.3 177.0 178.9 328.6 26 0 3500 271 169.0

W9 50 1 239.0 <5 1295 1345 195.8 50 0 186.0 54.0 123.0

W1 44 16 7.0 <05 3.0 3.3 5.0 44 13 20.0 <0.5 3.6

L1 17 0 145 23 5.3 6.3 10.3 17 0 8.6 1.8 4.4

W21 40 8 28.0 <05 3.5 4.8 12.6 41 11 439 <05 5.0

W8 32 1 28.8 <3.6 6.0 7.8 13.7 32 0 21.1 1.8 5.6
Go Creek Watershed

W3l 20 7 50 <05 1.7 2.6 5.0 21 6 99 <0.7 2.7

W16 49 10 62.6 <14 45 6.5 16.1 47 11 88.0 <05 4.4

W15 40 19 34.7 <0.6 24 4.5 134 40 19 535 <05 4.2

W81 24 2 7.7 <05 24 2.6 5.1 24 6 11.3 <05 2.0

W80 27 4 7.6 <05 19 24 4.9 27 11 204 <0.5 14

W12 51 23 10.7 <0.5 2.3 3.1 55 50 26 26.0 <0.5 2.7

W13 12 10 5.0 <1 35 3.1 5.0 12 10 5.0 <1 45
Money Creek Watershed

W14 48 18 128 <0.5 2.0 3.3 7.6 48 24 121.0 <05 3.0

w22 32 9 73.0 <1 4.6 6.5 15.2 32 16 21.0 <05 5.0

W40 26 7 18.3 <0.5 3.5 3.6 5.9 26 8 15.2 <05 2.9
Road Route Monitoring

w71 24 0 927.0 51.9 557.5 5642 840.4 25 0 854.0 16.5 559.0

W72 23 0 56.1 28.7 383 384 43.6 24 0 53.0 10.8 32.3

W73 22 5 150 <05 18 3.0 12.6 23 5 22.8 <05 1.9

1. Number of samples with results less than the analytical detection limit.
2. 95" percentile of all baseline data.
Bold values exceed CCME guideline (30 pg/L).

Avg

157.5
125.6
4.0
4.6
6.0
6.4

3.9
7.3
6.1
3.1
3.4
5.0
3.3

7.2
5.9
4.7

558.6
33.0
4.4

A-24

95th%2

323.0
172.3
9.6
8.2
17.0
12.6

9.7
17.6
25.0
10.6
10.5
22.0

5.0

24.7
16.9
13.4

778.4
51.1
14.4

Not that where maximum dissolved concentration exceeds maximum total concentration this likely indicates contamination from the filtration process.

Yukon Zinc Corp.

LORAX
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Appendix B: Groundwater Quality Monitoring Data

MWO05-1A

Sample name MWO5-1A MWO05-1A MW 05-1A MW 05-1A MW 05-1A MW 05-1A MW 05-1A
Date 16-Jun-06 13-Sep-06 10-Jun-07 12-Jul-07 2-Sep-07 23-May-08 5-Sep-08
Job Number A626470 22772 A725184 A731839 A741295 A825056 A846692
Parameters (mg/L)

Physical Parameters

Conductivity 246 263 245 258 260 260
Dissolved Hardness 140 127 136 133 138 134 136
Total Suspended Solids 5 4.8 <4 <4 <4 <4 <4
Total Dissolved Solids 152 155 146 160 166 180 160
pH 8 7.85 8.1 8 8 8.1 8
Turbidity 13 23.7 7.8 16.1 0.8 <0.1 9.4
DOC 21.9 <0.5 0.5 <0.5 2.6 <0.5
Major Anions

Alkalinity-Total 101 101 101 102 97.7 97 86
Acidity - Total <0.5 3.2
Bromide <0.1 <0.05 <0.1 <0.1 <0.01 <0.1 0.2
Chloride <0.5 <0.5 25 0.5 1 1 29
Fluoride 0.509 0.53 0.51 0.49 0.43 0.43
Sulphate 28.6 31.6 29.6 25 37.6 31 31
Nutrient Parameters

Ammonial Nitrogen 0.142 0.155 0.128 0.083 0.132 0.137 0.123
Nitrate Nitrogen | <002 | <0.005 <0.002 <0.002 <0.002 0.006 0.004
Nitrite Nitrogen 0.002 0.0013 0.006 0.003 <0.002 <0.002 0.002
Total Phosphate 0.412 <0.005 0.02 0.045 0.038 0.193
Dissolved Ortho-Phosphate 0.045 0.0084 0.009 0.002 0.045 0.029 0.026
Dissolved Metals

Aluminum (Al) 0.0018 0.0013 0.0005 0.0019 0.0013 0.0048 0.0024
Antimony (Sb) <0.00005 0.00009 0.00039 <0.00005 <0.00002 <0.00002
Arsenic (As) 0.0218 0.019 0.0074 0.0018 0.0174 0.0165 0.0185
Cadmium (Cd) 0.00002 <0.00002 0.00001 0.00014 0.00002 0.000012 <0.000005
Calcium (Ca) 48.4 41.2 451 44 45.9 44.2 455
Chromium (Cr) <0.0002 <0.0005 <0.0002 0.0003 <0.0002 <0.0001 0.0003
Cobalt (Co) <0.00002 <0.0001 <0.00002 0.00002 <0.00002 0.000019 <0.000005
Copper (Cu) 0.0001 0.00011 <0.0001 <0.0001 <0.0001 0.00017 0.00018
Iron (Fe) 1.82 2.03 0.614 3.79 0.166 0.018 0.871
Lead (Pb) 0.00004 <0.00005 <0.00002 0.00003 0.00002 0.000046 0.000029
Magnesium (Mg) 5.74 5.86 5.65 5.55 5.59 5.65 5.46
Manganese (Mn) 0.225 0.239 0.224 0.268 0.209 0.228 0.228
Mercury (Hg) <0.00001 <0.00001 <0.00001 0.00003

Molybdenum (Mo) 0.00575 0.0057 0.00542 0.00791 0.00519 0.00593 0.00588
Nickel (Ni) <0.0005 <0.0005 <0.0005 0.0016 0.0006 0.00005 0.00004
Phosphorus (P) 0.5 0.4 <0.1 <0.1 <0.1 0.038

Potassium (K) 1.13 <2 1.21 1.16 1.62 1.26 1.24
Selenium (Se) <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00004 <0.00004
Silicon (Si) 5.08 4.22 4.62 2.07 4.91 5.62 5.04
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005
Sodium (Na) 1.76 <2 1.74 1.8 1.75 2.06 2
Strontium (Sr) 0.148 0.151 0.14 0.139 0.14 0.154 0.155
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002
Vanadium (V) <0.00005 <0.00005 <0.00005 <0.00005

Zinc (Zn) 0.0025 0.0035 0.0053 0.0035 0.0011 | 0.0133 | 0.0025 |

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
255 8 262
135 4 139
4.3 0.4 5
160 11 176
8.0 0.1 8
10 8 21
0.9 0.9 2
98 5.6 102
1.9 1.9 3.1
0.09 0.06 0.17
13 1.0 2.8
0.48 0.043 0.53
30.6 3.8 35.8
0.129 0.023 0.151
0.0035 0.0018 0.0158
0.0026 0.0016 0.0051
0.119 0.159 0.357
0.023 0.018 0.045
0.002 0.0014 0.0041
0.0001 0.0001 0.0003
0.0146 0.0072 0.0210
0.000015 0.000006 0.00002
44.9 2.18 47.7
0.00026 0.00013 0.00044
0.00003 0.00003 0.00008
0.00012 0.00004 0.00018
1.33 1.33 3.26
0.000034 0.000012 0.000049
5.64 0.13 5.82
0.232 0.018 0.259
0.000015 0.00001 0.000027
0.00597 0.00089 0.00732
0.00054 0.00052 0.00130
0.206 0.193 0.475
1.37 0.32 1.89
0.00037 0.00022 0.00050
451 1.16 5.46
0.000009 0.000002 0.000010
1.87 0.14 2.04
0.147 0.007 0.155
0.00004 0.0 0.00009
0.00005 0.0 0.00005
0.0045 0.0041 0.0109




Appendix B: Groundwater Quality Monitoring Data

MWO05-1B

Sample name MWO05-1B MWO05-1B MW 05-1B MW 05-1B MW 05-1B MW 05-1B MWO05-1B MWO05-1B MW 05-1B MW 05-1B MW 05-1B MW 06-13S
Date 16-Jun-06 13-Sep-06 10-Jun-07 12-Jul-07 2-Sep-07 21-Sep-07 6-Oct-07 6-Oct-07 14-Feb-08 22-May-08 5-Sep-08 5-Sep-08
Job Number AB26470 Z2772 A725184 A731839 A741295 A745736 A748794 A748794 A807257 A825056 AB46692 AB46692
Parameters (mg/L)

Physical Parameters

Conductivity 328 245 315 327 296 291 291 260 100 280 280
Dissolved Hardness 160 188 130 177 191 171 164 164 121 47.1 155 155
Total Suspended Solids <4 318 5 13 31 39 43 43 <4 <4 5 <4
Total Dissolved Solids 182 212 114 212 222 182 167 167 180 90 180 180
pH 8.1 8.01 8.2 7.9 7.3 7.9 7.5 75 7.7 7.7 8 7.9
Turbidity 1.8 185 18.8 33.4 32.6 86.7 95.8 95.8 9.8 0.3 6.7 6.9
DOC 39.1 <0.5 5.7 4.9 9 35 35 3.3 6.5 3.8 4.3
Major Anions

Alkalinity-Total 145 175 110 175 172 158 149 149 130 45 120 120
Acidity - Total 6.8 <0.5 6.8 6.3
Bromide <0.1 <0.05 <0.1 <0.1 <0.01 <0.01 <0.01 <0.01 0.7 <0.1 <0.1 0.2
Chloride <0.5 <0.5 1 <0.5 <0.5 25 <0.5 <0.5 <0.5 0.6 0.6 0.9
Fluoride 0.095 0.34 0.19 0.13 0.12 0.09 0.09 0.12 0.14 0.15 0.16
Sulphate <0.5 2.26 14.6 1.4 <0.5 0.5 2.3 2.3 <0.5 2.9 12 12
Nutrient Parameters

Ammonial Nitrogen 0.59 <0.015 0.194 0.067 0.081 0.096 0.108 0.108 0.337 0.287 0.45 0.468
Nitrate Nitrogen <0.02 <0.005 0.017 0.023 0.027 0.002 <0.002 <0.002 0.037 0.004 <0.002 0.004
Nitrite Nitrogen 0.003 <0.001 0.005 0.049 0.043 0.002 0.01 0.01 0.09 <0.002 0.003 <0.002
Total Phosphate 0.248 0.2 0.6 0.27 0.285 0.196 0.196 0.336 0.147 0.333 0.326
Dissolved Ortho-Phosphate 0.134 0.057 0.045 0.008 0.01 0.013 0.021 0.021 0.294 0.131 0.014 0.012
Dissolved Metals

Aluminum (Al) 0.0167 0.0511 0.007 0.0364 0.0362 0.0319 0.0254 0.0254 0.0124 0.0184 0.0098 0.0476
Antimony (Sb) 0.00022 0.00011 0.00007 0.00008 0.00006 <0.00005 <0.00005 <0.00005 0.00004 0.00058 0.00008 0.00008
Arsenic (As) 0.0077 0.00184 0.0061 0.0128 0.0048 0.003 0.0022 0.0022 0.00228 0.00717 0.00759 0.00766
Cadmium (Cd) 0.00002 <0.00002 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 0.000007 <0.000005 0.00001
Calcium (Ca) 56.8 66 44 61.7 67.8 60.9 58 58 42.3 16.4 54.3 54
Chromium (Cr) 0.0003 0.00129 <0.0002 <0.0002 0.0009 0.0007 0.0006 0.0006 0.0002 0.0001 0.0002 0.0004
Cobalt (Co) 0.00008 0.00014 0.00011 0.00034 0.00015 0.0001 0.00009 0.00009 0.000069 0.00007 0.000059 0.000107
Copper (Cu) 0.0004 0.00018 0.0003 <0.0001 <0.0001 <0.0001 0.0001 0.0001 0.00018 0.00069 0.0002 0.00047
Iron (Fe) 1.89 8.02 3.74 14.5 23.4 24.6 24.9 24.9 4.19 0.172 3.01 3.01
Lead (Pb) 0.00017 <0.00005 0.00004 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000033 0.000155 0.000019 0.000133
Magnesium (Mg) 4.85 5.65 4.82 5.47 5.28 4.71 4.59 4.59 3.84 1.51 4.79 4.86
Manganese (Mn) 0.379 1.03 0.233 0.746 0.768 0.694 0.668 0.668 0.352 0.0616 0.455 0.436
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0.00002

Molybdenum (Mo) 0.00392 0.000732 0.00328 0.00092 0.00052 0.00048 0.00051 0.00051 0.00099 0.00437 0.00358 0.00343
Nickel (Ni) <0.0005 0.00075 0.0007 0.0007 0.0011 <0.0005 <0.0005 <0.0005 0.00042 0.00067 0.00065 0.00085
Phosphorus (P) 0.3 <0.30 0.2 0.7 0.3 0.3 0.2 0.2 0.342 0.156

Potassium (K) 3.18 <2 1.2 1.05 0.989 0.769 0.778 0.778 1.05 1.31 1.49 1.49
Selenium (Se) <0.0005 <0.0005 <0.0005 <0.0005 0.0008 <0.0005 <0.0005 <0.0005 0.00007 0.00006 0.00007 0.00007
Silicon (Si) 4.88 4.82 5.08 5.47 4.91 4.66 4.82 4.82 4.68 2.23 4.74 4.69
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 0.000006 <0.000005 <0.000005
Sodium (Na) 1.44 <2 1.67 1.08 0.9 0.95 1.27 1.27 1.05 0.7 1.67 1.74
Strontium (Sr) 0.136 0.159 0.115 0.163 0.141 0.13 0.123 0.123 0.12 0.055 0.165 0.16
Thallium (TI) <0.00005 |WN=0:00089|  <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 <0.000002 <0.000002
Vanadium (V) 0.00232 0.001 0.00053 0.00174 0.00083 0.00085 0.00066 0.00066 0.0006 0.0017 0.0006 0.0008
Zinc (Zn) 0.0018 0.0027 0.0023 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 0.001 0.0008 0.0016 0.003

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
274 63 328
152 39 189
43 88 167
174 38 217
7.8 0.3 8
48 57 136
4.5 2.3 8
137 36.6 175
5.1 3.1 6.8
0.12 0.19 0.43
0.8 0.6 1.7
0.15 0.071 0.27
4.3 5.3 13.2
0.233 0.189 0.523
0.0121 0.0122 0.0315
0.0183 0.0279 0.0675
0.285 0.122 0.468
0.063 0.085 0.206
0.0265 0.0144 0.0492
0.0001 0.0002 0.0004
0.0054 0.0033 0.0100
0.000011 0.000005 0.00002
53.4 13.9 66.8
0.00047 0.00036 0.00108
0.00012 0.00008 0.00024
0.00024 0.00019 0.00057
11.36 10.32 24.90
0.000058 0.000058 0.000162
4.58 1.07 5.55
0.541 0.269 0.886
0.00001125 3.53553E-06 0.0000165
0.00194 0.00160 0.00412
0.00065 0.00019 0.00096
0.300 0.163 0.557
1.34 0.68 2.53
0.00038 0.00025 0.00064
4.65 0.79 5.26
0.000008 0.000002 0.000010
1.31 0.40 1.86
0.133 0.030 0.164
0.00003 0.0 0.00005
0.00102 0.0 0.002
0.0013 0.0009 0.0028




Appendix B: Groundwater Quality Monitoring Data

MWO05-2A

Sample name MW 05-02A MW 05-2A MW 05-2A MW 05-2A MW 05-2A MW 05-2A

Date 8-Jun-07 12-Jul-07 1-Sep-07 21-Sep-07 21-May-08 3-Sep-08 AVG Std Dev. 95th
Job Number A724712 A731839 A741295 A745736 A825056 A846361 Percentile
Parameters (mg/L)

Physical Parameters

Conductivity 392 385 400 410 400 410 400 10 410
Dissolved Hardness 231 220 228 215 229 233 226 7 233
Total Suspended Solids <4 <4 <4 5 <4 <4 4.2 0.4 5
Total Dissolved Solids 234 262 242 240 260 220 243 16 262
pH 8.2 8.2 8.0 8.1 8.2 8.3 8.2 0.1 8
Turbidity 7.6 1.6 5.8 16.1 13.3 7.4 9 5 15
DOC 0.5 0.5 <0.5 1 2.3 0.8 0.9 0.7 2
Major Anions

Alkalinity-Total 179 185 179 177 180 170 178 4.9 184
Acidity - Total 0.5 25 15 1.4 2.4
Bromide <0.1 <0.1 <0.01 <0.01 <0.1 <0.7 0.17 0.26 0.55
Chloride 1.8 0.9 <0.5 35 <0.5 0.7 13 1.2 3.1
Fluoride 0.31 0.3 0.28 0.28 0.24 0.24 0.28 0.029 0.31
Sulphate 33.3 27.4 33.9 33.4 34 38 33.3 3.4 37.0
Nutrient Parameters

Ammonial Nitrogen 0.077 0.063 0.09 0.122 0.101 0.107 0.093 0.021 0.118
Nitrate Nitrogen 0.004 <0.002 <0.002 <0.002 0.005 0.0030 0.0014 0.0048
Nitrite Nitrogen <0.002 <0.002 <0.002 0.004 0.004 <0.002 0.0027 0.0010 0.0040
Total Phosphate 0.006 <0.005 <0.005 <0.005 <0.005 0.011 0.006 0.002 0.010
Dissolved Ortho-Phosphate 0.003 0.004 0.004 0.007 0.002 0.002 0.004 0.002 0.006
Dissolved Metals

Aluminum (Al) 0.0449 0.0028 0.0014 0.0014 0.0002 0.0035 0.0090 0.0176 0.0346
Antimony (Sb) 0.00007 <0.00005 <0.00005 0.00008 <0.00005 <0.00003 0.0001 0.00002 0.0001
Arsenic (As) 0.0009 0.0005 0.0007 0.0011 0.00038 0.00076 0.0007 0.0003 0.0011
Cadmium (Cd) <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 0.000008 0.000003 0.00001
Calcium (Ca) 61.2 57.8 60.7 56.9 59.5 62.2 59.7 2.0 62.0
Chromium (Cr) <0.0002 <0.0002 <0.0002 0.0003 <0.0001 <0.0001 0.00018 0.00008 0.00028
Cobalt (Co) 0.00014 <0.00005 0.00004 0.00013 0.000049 0.000032 0.00007 0.00005 0.00014
Copper (Cu) 0.0007 <0.0001 <0.0001 <0.0001 <0.00005 0.00016 0.00020 0.00025 0.00057
Iron (Fe) 1.17 0.559 1.05 1.14 0.001 0.743 0.78 0.45 1.16
Lead (Pb) 0.00012 <0.00002 <0.00002 <0.00002 <0.000005 <0.00002 0.000034 0.000042 0.000095
Magnesium (Mg) 18.9 18.3 18.6 17.6 19.5 18.9 18.63 0.64 19.35
Manganese (Mn) 0.164 0.181 0.17 0.18 0.178 0.184 0.176 0.008 0.183
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 0.00001
Molybdenum (Mo) 0.00282 0.0023 0.0029 0.00313 0.003 0.00226 0.00274 0.00037 0.00310
Nickel (Ni) 0.0007 <0.0005 0.0007 <0.0005 0.00029 0.00027 0.00049 0.00019 0.00070
Phosphorus (P) <0.1 <0.1 <0.1 <0.1 <0.002 0.080 0.044 0.100
Potassium (K) 2.08 1.97 2.68 2.03 2.02 2.12 2.15 0.26 2.54
Selenium (Se) <0.0005 <0.0005 <0.0005 <0.0005 <0.00004 <0.00004 0.00035 0.00024 0.00050
Silicon (Si) 3.75 3.77 3.66 3.41 3.65 3.96 3.70 0.18 3.91
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 0.000008 0.000003 0.000010
Sodium (Na) 0.64 0.58 0.57 0.65 0.59 0.86 0.65 0.11 0.81
Strontium (Sr) 0.159 0.158 0.153 0.158 0.166 0.168 0.160 0.006 0.168
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 0.00003 0.00002 0.00005
Vanadium (V) 0.00009 <0.00005 <0.00005 <0.00005 * 0.00006 0.00002 0.00008
Zinc (Zn) 0.0009 0.0005 0.0005 0.0005 0.0001 0.0012 0.0006 0.0004 0.0011

_DL too high; not used in statistical evaluation




Appendix B: Groundwater Quality Monitoring Data

MWO05-2B

Sample name MW 05-02B MW 05-2B MW 05-2B MW 05-2B MWO05-2B MW 05-2B
Date 8-Jun-07 12-Jul-07 1-Sep-07 21-Sep-07 4-Oct-07 3-Sep-08
Job Number AT724712 A731839 A741295 A745736 AT748794 A846361
Parameters (mg/L)

Physical Parameters

Conductivity 254 246 255 253 250 260
Dissolved Hardness 131 132 140 132 144 133
Total Suspended Solids 38 27 21 20 18 17
Total Dissolved Solids 160 160 160 148 142 150
pH 8.0 8.0 7.8 7.9 7.6 8.2
Turbidity 34.2 114 97 82.5 43.7 89.5
DOC 1 0.8 0.8 1.6 1.2 1
Major Anions

Alkalinity-Total 131 124 124 125 130 120
Acidity - Total 4.2
Bromide <0.1 <0.1 <0.01 <0.01 <0.01 <0.2
Chloride <0.5 1.0 <0.5 <0.5 <0.5 <0.5
Fluoride 0.08 0.08 0.08 0.08 0.06 0.06
Sulphate 5.9 6.5 9.1 7.3 3.9 12
Nutrient Parameters

Ammonial Nitrogen 0.005 0.028 0.072 0.045 0.026 0.059
Nitrate Nitrogen 0.003 0.023 <0.002 0.028 <0.002 0.017
Nitrite Nitrogen 0.002 0.043 0.002 0.068 <0.005 <0.002
Total Phosphate 0.1 0.233 0.226 0.226 0.169 0.005
Dissolved Ortho-Phosphate 0.004 0.007 0.215 0.008 0.016 0.004
Dissolved Metals

Aluminum (Al) 0.0884 0.0013 0.001 0.0012 0.0039 0.0031
Antimony (Sb) 0.00009 <0.00005 <0.00005 <0.00005 <0.00005 <0.00002
Arsenic (As) 0.0354 0.036 0.0362 0.0278 0.0136 0.0308
Cadmium (Cd) 0.00003 <0.00001 <0.00001 <0.00001 <0.00001 0.000005
Calcium (Ca) 43.1 41 42.5 40 44.6 40.3
Chromium (Cr) <0.0002 <0.0002 <0.0002 0.0005 0.0004 <0.0001
Cobalt (Co) 0.00092 0.00044 0.00019 0.00011 0.00007 0.00015
Copper (Cu) 0.0006 0.0001 <0.0001 <0.0001 <0.0001 0.00008
Iron (Fe) 7.42 10.3 8.63 8.21 8.7 8.71
Lead (Pb) <0.0002 <0.00002 <0.00002 <0.00002 <0.00002 0.000048
Magnesium (Mg) 5.58 7.14 8.24 7.84 7.92 7.95
Manganese (Mn) 1.56 151 0.914 0.941 0.814 0.949
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) 0.00172 0.00137 0.00143 0.00311 0.00177 0.00119
Nickel (Ni) 0.0014 <0.0005 <0.0005 <0.0005 <0.0005 0.00008
Phosphorus (P) <0.1 <0.2 <0.2 <0.2 <0.2

Potassium (K) 1.42 0.512 0.818 0.674 0.582 0.62
Selenium (Se) <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00004
Silicon (Si) 5.79 4.75 4.43 3.96 4.78 4.66
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005
Sodium (Na) 9.85 1.18 1.08 1.05 1.5 1.27
Strontium (Sr) 0.123 0.0811 0.0826 0.0871 0.0872 0.0899
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002
Vanadium (V) 0.00007 <0.00005 <0.00005 *
Zinc (Zn) 0.0047 0.0005 0.0005 0.0005 0.0005 0.0012

_DL too high; not used in statistical evaluation

AVG Std Dev. 95th
Percentile
253 5 259
135 5 143
235 7.9 35
153 8 160
7.9 0.2 8
77 31 110
1.1 0.3 2
126 4.1 131
4.2 4.2
0.07 0.08 0.18
0.6 0.2 0.9
0.07 0.010 0.08
7.5 2.8 11.3
0.039 0.024 0.069
0.0125 0.0117 0.0268
0.0203 0.0284 0.0618
0.160 0.091 0.231
0.042 0.085 0.165
0.0165 0.0353 0.0673
0.0001 0.00002 0.0001
0.0300 0.0087 0.0362
0.000013 0.000009 0.00003
41.9 1.8 44.2
0.00027 0.00015 0.00048
0.00031 0.00032 0.00080
0.00018 0.00021 0.00048
8.66 0.94 9.90
0.000055 0.000072 0.000162
7.45 0.98 8.17
1.115 0.330 1.548
0.00001 0 0.00001
0.00177 0.00069 0.00278
0.00058 0.00044 0.00118
0.180 0.045 0.200
0.77 0.33 1.27
0.00042 0.00019 0.00050
4.73 0.60 5.54
0.000009 0.000002 0.000010
2.66 3.53 7.76
0.092 0.016 0.115
0.00004 0.00002 0.00005
0.00006 0.00001 0.00007
0.0013 0.0017 0.0038




Appendix B: Groundwater Quality Monitoring Data

MWO05-3A

Sample name MWO05-3A MW 05-3A MW 05-3A MW 05-3A MW 05-3A MW 05-3A
Date 15-Jun-06 10-Jun-07 13-Jul-07 2-Sep-07 23-May-08 4-Sep-08
Job Number AB26470 A725184 A731839 A741295 A825056 A846361
Parameters (mg/L)

Physical Parameters

Conductivity 268 277 324 320 400
Dissolved Hardness 170 140 147 175 176 229
Total Suspended Solids 4 4 <4 <4 <4 6
Total Dissolved Solids 190 158 194 208 210 250
pH 7.9 8.1 8 7.8 7.9 8.3
Turbidity 20.2 3.4 104 16.4 15.8 30.8
DOC 26.2 0.9 <0.6 0.6 2.1 0.8
Major Anions

Alkalinity-Total 139 97.7 111 130 130 160
Acidity - Total 5.5 4.7
Bromide <0.1 <0.1 <0.1 <0.01 <0.1 <0.2
Chloride <0.5 35 0.5 0.5 0.5 0.5
Fluoride 0.28 0.31 0.4 0.33 0.66
Sulphate 35.1 33.4 30.9 35.6 37 38
Nutrient Parameters

Ammonial Nitrogen 0.025 0.005 0.005 0.017 0.005 0.041
Nitrate Nitrogen <0.05 0.178 0.085 <0.03 0.044 0.007
Nitrite Nitrogen 0.002 0.002 0.002 0.002 <0.002 <0.002
Total Phosphate <0.005 <0.005 <0.005 0.008 0.009 <0.005
Dissolved Ortho-Phosphate 0.006 0.004 0.004 0.019 0.003 0.002
Dissolved Metals

Aluminum (Al) 0.001 0.0005 0.0002 0.0004 0.0002 0.0021
Antimony (Sb) 0.00054 0.00026 0.00021 0.00025 <0.00025 0.00026
Arsenic (As) 0.0007 0.0005 0.0005 0.0004 0.00025 0.00094
Cadmium (Cd) 0.00705 0.00792 0.00655 0.00452 0.00405 0.000653
Calcium (Ca) 57.5 47 49.3 59.3 58.3 77.7
Chromium (Cr) <0.0002 <0.0002 <0.0002 0.0002 <0.0001 <0.0001
Cobalt (Co) 0.00044 <0.00025 0.00042 0.0005 0.000556 0.000298
Copper (Cu) 0.0094 0.0002 <0.0002 <0.0001 0.00012 0.00007
Iron (Fe) 1.14 0.393 0.696 1.25 0.002 2.66
Lead (Pb) 0.00084 <0.0001 0.00011 0.00014 0.000005 0.000107
Magnesium (Mg) 6.32 5.48 5.74 6.6 7.29 8.58
Manganese (Mn) 0.196 0.0756 0.126 0.166 0.162 0.279
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) 0.00112 0.00105 0.00097 0.00091 0.00099 0.00164
Nickel (Ni) 0.0034 0.003 0.0039 0.0053 0.00467 0.00338
Phosphorus (P) 0.1 0.1 <0.1 <0.1 <0.002

Potassium (K) 1.27 0.958 1.05 1.54 1.19 1.52
Selenium (Se) 0.008 0.0115 0.0071 0.0035 0.00301 0.00007
Silicon (Si) 4.05 4.05 4.09 3.91 3.97 3.67
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005
Sodium (Na) 1.88 <1.15 1.32 1.46 1.64 1.95
Strontium (Sr) 0.145 0.121 0.135 0.147 0.16 0.189
Thallium (T1) <0.00005 <0.00005 <0.00005 <0.00005 0.000011 0.000007
Vanadium (V) <0.00005 <0.00005 <0.00005 <0.00005

Zinc (Zn) 0.725 0.786 0.797 0.857 0.74 0.475

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
318 52 385
173 31 216
4.3 0.8 6
202 30 240
8.0 0.2 8
16 9 28
1.0 0.6 2
128 21.7 155
5.1 5.5
0.10 0.06 0.18
1.0 1.2 2.8
0.40 0.154 0.61
35.0 2.6 37.8
0.016 0.015 0.037
0.0657 0.0607 0.1548
0.002 0.0 0.002
0.006 0.002 0.009
0.006 0.006 0.016
0.0007 0.0007 0.0018
0.0003 0.00012 0.0005
0.0005 0.0002 0.0009
0.0051 0.0026 0.0077
58.2 10.8 73.1
0.00017 0.00005 0.00020
0.00041 0.00012 0.00054
0.00168 0.00378 0.00710
1.02 0.93 2.31
0.00022 0.00031 0.00067
6.67 1.13 8.26
0.167 0.068 0.258
0.00001 0 0.00001
0.0011 0.0003 0.0015
0.00394 0.00088 0.00514
0.080 0.044 0.100
1.25 0.24 1.54
0.00553 0.00411 0.01063
3.96 0.15 4.08
0.000008 0.000003 0.000010
1.57 0.32 1.93
0.150 0.023 0.182
0.00004 0.00002 0.00005
0.0001 0 0.00005
0.730 0.133 0.842




Appendix B: Groundwater Quality Monitoring Data

MWO05-3B
Sample name MWO05-3B MW 05-3B MW 05-3B MW 05-3B MWO05-3B MW 05-3B MW 05-3B-DUP MW 05-3B MW 05-3B
Date 15-Jun-06 10-Jun-07 13-Jul-07 2-Sep-07 6-Oct-07 15-Feb-08 15-Feb-08 23-May-08 4-Sep-08
Job Number A626470 A725184 A731839 A741295 A748794 A807257 A807257 A825056 A846361
Parameters (mg/L)
Physical Parameters
Conductivity 253 240 246 235 250 250 260 260
Dissolved Hardness 120 129 99.9 119 129 115 105 129 135
Total Suspended Solids <4 <4 <4 <4 <4 <4 <4 <4 <4
Total Dissolved Solids 148 138 160 168 167 150 160 160 160
pH 7.4 8 7.9 7.6 7.6 7.8 7.8 7.7 8.1
Turbidity <0.1 0.2 15 0.3 0.5 2.6 25 <0.1 0.1
DOC 17.3 <0.5 1.3 0.9 <0.5 <0.5 <0.5 1.8 0.9
Major Anions
Alkalinity-Total 79.1 85.8 87.1 86.2 84.9 89 89 90 89
Acidity - Total 5.5 8.1 5.8 5.7
Bromide <0.1 <0.1 <0.1 <0.01 <0.01 <0.1 <0.1 <0.1 0.1
Chloride <0.5 3.1 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fluoride 0.2 0.18 0.19 0.16 0.21 0.19 0.16 0.16
Sulphate 32.5 37 33 34.6 34.9 37.1 37.4 36 34
Nutrient Parameters
Ammonial Nitrogen 0.005 <0.005 0.058 0.015 <0.005 0.014 <0.005 <0.005 <0.005
Nitrate Nitrogen 0.16 0.238 0.226 0.316 0.318 0.283 0.283 0.284 0.302
Nitrite Nitrogen <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Total Phosphate <0.005 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 <0.005 0.01
Dissolved Ortho-Phosphate 0.007 0.003 0.004 0.006 0.006 <0.001 0.001 0.001 0.003
Dissolved Metals
Aluminum (Al) 0.0061 0.0011 0.001 <0.0002 0.0006 0.0014 0.0009 <0.0002 0.0025
Antimony (Sb) 0.00014 0.00013 0.00018 0.00013 0.00011 0.00016 0.00019 0.00015 0.00014
Arsenic (As) 0.0005 0.0004 0.0006 0.0007 0.0004 0.00017 0.00036 0.00006 0.00007
Cadmium (Cd) 0.012 0.0134 0.00721 0.0106 0.013 0.0124 0.0112 0.013 0.0147
Calcium (Ca) 41.6 43.4 323 39.7 43.3 38.7 34.9 42.7 44.9
Chromium (Cr) <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
Cobalt (Co) <0.00002 <0.00002 0.00099 0.00032 <0.00002 0.000433 0.00107 0.000119 0.000024
Copper (Cu) 0.0038 0.0039 0.0016 0.0005 0.0034 0.00335 0.0027 0.00235 0.00283
Iron (Fe) 0.033 <0.005 0.317 0.13 <0.005 0.168 0.291 <0.001 0.004
Lead (Pb) 0.00036 0.00028 0.00023 0.00019 0.00003 0.000169 0.000233 0.000041 0.000133
Magnesium (Mg) 4.55 5.05 4.66 4.82 5.03 4.48 4.36 5.36 5.43
Manganese (Mn) 0.0017 0.00281 0.113 0.03 0.00253 0.0557 0.145 0.0114 0.00224
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001
Molybdenum (Mo) 0.0007 0.00065 0.00074 0.00075 0.00068 0.0008 0.00078 0.00078 0.00076
Nickel (Ni) 0.0024 0.0029 0.004 0.0033 0.0026 0.00325 0.00379 0.00314 0.00319
Phosphorus (P) <0.1 <0.1 <0.1 <0.1 <0.1 <0.002 <0.002 <0.002
Potassium (K) 0.922 0.918 1.15 1.43 1.09 0.96 1.06 1.05 1.1
Selenium (Se) 0.0149 0.0139 0.0122 0.0128 0.0129 0.0125 0.0122 0.0133 0.0116
Silicon (Si) 3.95 4.07 4.12 4.05 4.16 3.61 3.59 4.45 4.49
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 <0.000005
Sodium (Na) 1.08 1.15 11.4 4.93 1.73 2.24 6.19 1.79 1.93
Strontium (Sr) 0.119 0.122 0.181 0.133 0.123 0.141 0.161 0.137 0.136
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000013 0.000018 0.000015 0.000015
Vanadium (V) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.0002 <0.0002 <0.0002 <0.0002
Zinc (Zn) 1.02 1.08 0.649 0.895 1.05 1.02 0.907 1.13 1.19

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
249 9 260
120 12 133
4 0 4
157 10 168
7.8 0.2 8
1 1 3
0.9 0.5 11
87 3.3 90
6.3 1.2 7.8
0.08 0.04 0.10
0.8 0.9 2.1
0.18 0.020 0.21
35.2 1.8 37.3
0.013 0.017 0.041
0.2678 0.0512 0.3172
0.0020 0.0000 0.0020
0.006 0.002 0.009
0.004 0.002 0.007
0.0016 0.0018 0.0047
0.0001 0.0000 0.0002
0.0004 0.0002 0.0007
0.011946 0.002148 0.01418
40.2 4.2 44.3
0.00016 0.00005 0.00020
0.00034 0.00042 0.00104
0.00271 0.00110 0.00386
0.11 0.13 0.31
0.000185 0.000107 0.000328
4.86 0.38 5.40
0.040 0.054 0.132
0.00001 0 0.00001
0.00074 0.00005 0.00079
0.00317 0.00051 0.00392
0.063 0.051 0.100
1.08 0.16 1.32
0.01292 0.00100 0.01450
4.05 0.31 4.47
0.000008 0.000003 0.000010
3.60 341 9.32
0.139 0.020 0.173
0.00003 0.0 0.00005
0.00012 0.0 0.000
0.993 0.160 1.166




Appendix B: Groundwater Quality Monitoring Data

MWO05-4A

Sample name MWO05-4A MWO05-4A MW 05-4A MW 05-4A MW 05-4A MW 05-4A
Date 16-Jun-06 13-Sep-06 10-Jun-07 14-Jul-07 2-Sep-07 4-Sep-08
Job Number A626470 22772 A725184 A731839 A741295 AB46361
Parameters (mg/L)

Physical Parameters

Conductivity 304 334 319 321 320
Dissolved Hardness 180 172 174 167 172 174
Total Suspended Solids 10 54.8 <4 <4 <4 <4
Total Dissolved Solids 214 196 188 220 206 200
pH 7.9 8.1 8.2 8.1 8.1 8.3
Turbidity 108 48 0.4 0.4 0.2 1.2
DOC 20 <0.5 0.7 0.9 1.3
Major Anions

Alkalinity-Total 91.2 95.2 112 110 110 100
Acidity - Total 2.1
Bromide <0.1 <0.05 <0.1 <0.1 <0.01 0.2
Chloride 1.2 <0.5 1.4 <0.5 <0.5 0.5
Fluoride 0.739 0.9 0.93 0.97 0.89
Sulphate 73.3 56.2 56.8 52 49.1 52
Nutrient Parameters

Ammonial Nitrogen 0.011 0.0147 0.023 <0.005 <0.005 <0.005
Nitrate Nitrogen <0.02 0.0245 <0.002 0.023 0.03 0.005
Nitrite Nitrogen 0.011 0.0035 0.002 <0.002 <0.002 <0.002
Total Phosphate 0.006 <0.005 <0.005 <0.005 0.009
Dissolved Ortho-Phosphate 0.008 <0.001 0.003 0.004 0.003 0.005
Dissolved Metals

Aluminum (Al) 0.0026 0.0042 0.002 0.0015 0.0013 0.0035
Antimony (Sb) 0.00011 0.00011 0.0001 0.00009 0.00011 0.0001
Arsenic (As) 0.0071 0.00158 0.0005 0.0003 0.0002 0.00053
Cadmium (Cd) 0.00001 <0.00002 0.00002 0.00003 0.00006 0.000023
Calcium (Ca) 67.3 62.1 63 60.7 62.5 63.2
Chromium (Cr) <0.0002 <0.0005 <0.0002 <0.0002 <0.0002 <0.0001
Cobalt (Co) 0.00008 <0.0001 0.00005 0.00006 0.00003 0.000033
Copper (Cu) <0.0001 0.00012 0.0002 0.0003 0.0003 0.00039
Iron (Fe) 7.28 0.793 0.031 0.045 0.023 0.255
Lead (Pb) <0.00002 <0.00005 <0.00002 <0.00002 <0.00002 0.000028
Magnesium (Mg) 4.05 4.05 3.99 3.82 3.79 3.88
Manganese (Mn) 1.04 0.94 0.737 0.76 0.572 0.4
Mercury (Hg) <0.00001 <0.00001 <0.00001

Molybdenum (Mo) 0.0025 0.00564 0.00579 0.0052 0.00576 0.0064
Nickel (Ni) <0.0005 0.00059 <0.0005 <0.0005 <0.0005 0.0003
Phosphorus (P) <0.1 <0.1 <0.1 <0.1

Potassium (K) 2.04 <2 1.99 2.12 291 2.31
Selenium (Se) <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00004
Silicon (Si) 6.67 3.51 3.57 3.43 3.13 3.35
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005
Sodium (Na) 1.63 <2 1.38 1.37 1.34 1.6
Strontium (Sr) 0.213 0.192 0.182 0.191 0.174 0.19
Thallium (Tl) <0.00005 <0.0001 <0.00005 <0.00005 <0.00005 <0.000002
Vanadium (V) <0.00005 <0.001 <0.00005 <0.00005 <0.00005 <0.0002
Zinc (Zn) 0.0039 0.0053 0.0027 0.003 0.002 0.0033

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
320 11 331
173 4 179
135 20.4 44
204 12 219
8.1 0.1 8
26 44 93
0.9 0.3 1
103 8.8 112
2.1 2.1
0.09 0.06 0.18
0.8 0.4 1.4
0.89 0.088 0.96
56.6 8.7 69.2
0.011 0.007 0.021
0.0174 0.0113 0.0286
0.0038 0.0036 0.0091
0.006 0.002 0.008
0.004 0.002 0.007
0.0025 0.0011 0.0040
0.0001 0.00001 0.0001
0.0017 0.0027 0.0057
0.000027 0.000017 0.00005
63.1 2.2 66.3
0.00023 0.00014 0.00043
0.00006 0.00003 0.00010
0.00024 0.00011 0.00037
1.40 2.89 5.66
0.000026 0.000012 0.000045
3.93 0.12 4.05
0.742 0.234 1.015
0.00001 0 0.00001
0.00522 0.00138 0.00625
0.00048 0.00010 0.00057
0.100 0.000 0.100
2.23 0.35 2.76
0.00042 0.00019 0.00050
3.94 1.34 5.90
0.000009 0.000002 0.000010
1.55 0.25 1.91
0.190 0.013 0.208
0.00005 0.00003 0.00009
0.00037 0.00055 0.00091
0.0034 0.0011 0.0050




Appendix B: Groundwater Quality Monitoring Data

MWO05-4B

Sample name MWO05-4B MW 05-4B MW 05-4B MW 05-4B MW 05-4B
Date 16-Jun-06 10-Jun-07 14-Jul-07 2-Sep-07 4-Sep-08
Job Number A626470 A725184 A731839 A741295 A846361
Parameters (mg/L)

Physical Parameters

Conductivity 239 221 224 240
Dissolved Hardness 120 113 104 109 109
Total Suspended Solids <4 <4 <4 <4 <4
Total Dissolved Solids 168 132 142 152 150
pH 7.3 8 7.8 7.6 8
Turbidity 10.1 12.8 8.7 3.5 8
DOC 15 0.9 1 0.8 0.9
Major Anions

Alkalinity-Total 80.6 69.4 66.5 67.3 66
Acidity - Total 4.5
Bromide <0.1 <0.1 <0.1 <0.01 0.1
Chloride <0.5 0.7 <0.5 <0.5 <0.5
Fluoride 0.5 0.52 0.55 0.46
Sulphate 49.6 47.8 41.7 39.8 46
Nutrient Parameters

Ammonial Nitrogen 0.032 0.032 0.042 0.037 0.035
Nitrate Nitrogen <0.02 0.003 0.002 0.002 0.053
Nitrite Nitrogen <0.002 <0.002 <0.002 <0.002 <0.002
Total Phosphate <0.005 0.007 0.007 <0.005 0.009
Dissolved Ortho-Phosphate 0.01 0.006 0.006 0.014 0.002
Dissolved Metals

Aluminum (Al) 0.0016 0.0193 0.001 0.0007 0.0029
Antimony (Sb) 0.00016 0.00011 0.00007 0.00009 0.0001
Arsenic (As) 0.0039 0.0065 0.007 0.0057 0.00247
Cadmium (Cd) 0.00095 0.00383 0.00321 0.00245 0.00245
Calcium (Ca) 44.7 40.2 36.9 38.5 38.5
Chromium (Cr) <0.0002 <0.0002 <0.0002 <0.0002 <0.0001
Cobalt (Co) 0.00282 0.00276 0.00255 0.0024 0.00239
Copper (Cu) 0.0004 0.0007 0.0002 0.0001 0.00013
Iron (Fe) 1.01 1.34 1.26 0.676 0.507
Lead (Pb) 0.00005 0.0005 0.00008 <0.00002 0.000025
Magnesium (Mg) 3.05 3.07 2.84 3.06 3.24
Manganese (Mn) 2.76 2.93 2.92 2.75 2.94
Mercury (Hg) <0.00001 <0.00001 <0.00001

Molybdenum (Mo) 0.00103 0.00102 0.00108 0.00123 0.00116
Nickel (Ni) 0.0056 0.0064 0.0056 0.0057 0.00558
Phosphorus (P) <0.1 <0.1 <0.1 <0.1

Potassium (K) 1.81 1.69 1.75 2.18 1.68
Selenium (Se) <0.0005 <0.0005 <0.0005 <0.0005 <0.00004
Silicon (Si) 6.51 6.17 6.16 6.01 6.12
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.000005
Sodium (Na) 1.38 1.14 1.15 1.09 1.32
Strontium (Sr) 0.159 0.143 0.142 0.133 0.147
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 0.000021
Vanadium (V) <0.00005 0.00007 <0.00005 <0.00005 <0.0002
Zinc (Zn) 0.152 0.189 0.18 0.147 0.134

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
231 10 240
111 6 119
4.0 0.0 4
149 13 165
7.7 0.3 8
9 3 12
0.9 0.1 1
70 6.1 78
4.5 4.5
0.08 0.04 0.10
0.5 0.1 0.7
0.51 0.038 0.55
45.0 4.1 49.2
0.036 0.004 0.041
0.0160 0.0221 0.0464
0.0020 0.0000 0.0020
0.007 0.002 0.009
0.008 0.005 0.013
0.0051 0.0080 0.0160
0.0001 0.00003 0.0002
0.0051 0.0019 0.0069
0.002578 0.001078 0.00371
39.8 3.0 43.8
0.00018 0.00004 0.00020
0.00258 0.00020 0.00281
0.00031 0.00025 0.00064
0.96 0.36 1.32
0.000135 0.000205 0.000416
3.05 0.14 3.21
2.860 0.096 2.938
0.00001 0 0.00001
0.00110 0.00009 0.00122
0.00578 0.00035 0.00626
0.100 0 0.100
1.82 0.21 2.11
0.00041 0.00021 0.00050
6.19 0.19 6.44
0.000009 0.000002 0.000010
1.22 0.13 1.37
0.145 0.009 0.157
0.00004 0.00001 0.00005
0.00006 0.00001 0.00007
0.1604 0.0232 0.1872




Appendix B: Groundwater Quality Monitoring Data

MWO05-5A

Sample name MWO05-5A 05-5A 05-5A 05-05A MW 05-05A MW 05-5A MW 05-5A MW 05-5A MWO05-5A MW 05-5A MW 05-5A MW 05-5A MW 05-5A
Date 15-Jun-06 14-Mar-07 26-Apr-07 9-May-07 8-Jun-07 13-Jul-07 2-Sep-07 23-Sep-07 4-Oct-07 15-Feb-08 21-May-08 3-Sep-08 28-Nov-08
Job Number A626470 A710946 A717990 A719951 A724712 A731839 A741295 A745736 A748794 A807257 A825056 A846361 AB866642
Parameters (mg/L)

Physical Parameters

Conductivity 498 481 494 478 497 494 477 490 490 500 500
Dissolved Hardness 300 290 257 297 301 280 291 278 300 275 311 304 286
Total Suspended Solids <4 5 <4 <4 <4 5 5 <4 <4 <4 <4 <4 <4
Total Dissolved Solids 290 336 298 278 288 288 318 288 280 430 280 300 300
pH 8.2 8.2 8.2 8.4 8.4 8.2 8 8 7.9 8.2 8.2 8.3 8
Turbidity 13.1 21.9 0.4 3.2 13.3 13.2 18.6 18 19.1 19.6 23.6 19.5 24.6
DOC 50 <0.5 <0.5 1.7 0.5 0.8 <0.5 <0.5 1.3 <0.5 1
Major Anions

Alkalinity-Total 234 236 225 236 235 228 232 231 225 230 230 230 230
Acidity - Total 5.4 <0.5 4.6 6.3
Bromide <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.01 <0.1 <0.1 0.2 0.3
Chloride <0.5 3.2 0.9 24 25 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 2.3
Fluoride 2.34 2.23 2.3 2.4 2.07 2.15 2.16 2.16 241
Sulphate 37.3 24.3 36.2 37.3 35.6 334 33.8 384 34 38.6 35 39 37
Nutrient Parameters

Ammonial Nitrogen 0.081 0.086 0.115 0.069 0.044 0.081 0.061 0.068 0.071 0.058 0.061 0.077 0.081
Nitrate Nitrogen 0.04 0.007 0.002 0.003 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.095 0.003
Nitrite Nitrogen 0.018 <0.002 <0.002 <0.002 0.002 <0.002 0.005 0.003 <0.002 0.002 0.006 <0.002 <0.002
Total Phosphate 0.006 0.009 0.015 0.012 0.019 0.012 0.018 0.013 0.01 0.009
Dissolved Ortho-Phosphate 0.006 0.006 0.005 0.003 0.004 0.019 0.014 0.007 0.005 <0.001 0.003 0.004
Dissolved Metals

Aluminum (Al) 0.0022 0.0011 0.0006 0.0012 0.0023 0.0022 0.0019 0.0013 0.0015 0.0207 <0.0002 0.0039 0.0022
Antimony (Sb) 0.00583 0.00107 0.00433 0.00544 0.00666 0.00378 0.00438 0.00605 0.0061 0.00579 0.00522 0.00595 0.00571
Arsenic (As) 0.0042 0.0014 0.0011 0.0031 0.0047 0.0032 0.004 0.0044 0.0045 0.00415 0.00149 0.00429 0.00471
Cadmium (Cd) 0.00003 0.00001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.000037 <0.000005 <0.000005 <0.000005
Calcium (Ca) 81.5 76.5 68.9 79.5 80.5 74.5 77.8 74.4 80 75.2 82.9 82 76.3
Chromium (Cr) <0.0002 0.0008 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 0.0003 0.0001 <0.0001 <0.0001 0.0011
Cobalt (Co) 0.00027 0.0003 0.00035 0.00033 0.00024 0.00037 0.00034 0.00032 0.00028 0.000262 0.000173 0.000211 0.00019
Copper (Cu) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00046 <0.00005 0.00007 0.00013
Iron (Fe) 11 1.58 0.017 0.518 1.25 1.49 1.62 1.27 1.4 1.37 0.004 1.44 1.55
Lead (Pb) 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000788 <0.000005 0.000017 0.000081
Magnesium (Mg) 23.9 24 20.7 23.9 24.3 22.9 23.6 22.4 24.4 21.1 25.2 24.2 23.2
Manganese (Mn) 0.216 0.545 0.237 0.16 0.0928 0.176 0.167 0.0815 0.0925 0.121 0.144 0.119 0.0919
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001
Molybdenum (Mo) 0.00876 0.00811 0.0103 0.00748 0.00715 0.00854 0.00771 0.0074 0.00761 0.00767 0.00727 0.00821 0.00815
Nickel (Ni) <0.0005 <0.0005 <0.0005 0.0008 0.0011 <0.0005 0.0009 0.0011 <0.0005 0.00075 0.0006 0.00066 0.00067
Phosphorus (P) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.024 <0.002

Potassium (K) 1.67 1.51 2.04 1.67 1.61 1.8 2.08 1.52 1.7 1.51 1.54 1.59 1.52
Selenium (Se) 0.0007 0.0006 0.0012 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00004 <0.00004 <0.00004 <0.00004
Silicon (Si) 3.89 4.06 3.82 4.04 3.85 3.97 3.8 3.57 3.92 3.26 3.89 3.69 4.04
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 <0.000005
Sodium (Na) 0.85 0.76 1.49 0.5 0.4 0.86 0.46 0.32 0.59 1.04 0.4 0.68 0.55
Strontium (Sr) 0.142 0.133 0.143 0.135 0.135 0.128 0.123 0.125 0.132 0.131 0.123 0.137 0.139
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 <0.000002 <0.000002
Vanadium (V) <0.00005 0.00007 0.00009 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.0002 <0.0002 <0.0002 <0.0002
Zinc (Zn) 0.0042 <0.0005 0.0024 0.0029 0.005 0.0019 0.0022 0.004 0.0042 0.059 0.0014 0.0054 0.0058

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
491 9 500
290 15 307
4.2 0.4 5
306 41 374
8.2 0.2 8
16 7 24
0.8 0.4 2
231 3.7 236
4.2 2.6 6.2
0.10 0.08 0.24
1.2 1.0 2.8
2.25 0.121 2.41
35.4 3.8 38.8
0.073 0.017 0.098
0.0126 0.0269 0.0620
0.0038 0.0045 0.0108
0.012 0.004 0.019
0.006 0.005 0.016
0.0032 0.0053 0.0106
0.0051 0.00146 0.0063
0.0035 0.0013 0.0047
0.000018 0.000010 0.00003
77.7 3.9 82.4
0.00031 0.00030 0.00092
0.00028 0.00006 0.00036
0.00012 0.00010 0.00026
1.12 0.57 1.60
0.000082 0.000213 0.000364
23.37 1.31 24.72
0.173 0.122 0.360
0.00001 0 0.00001
0.00803 0.00084 0.00938
0.00070 0.00022 0.00110
0.084 0.035535386 0.100
1.67 0.19 2.06
0.00044 0.00033 0.00090
3.83 0.22 4.05
0.000008 0.000002 0.000010
0.68 0.32 1.22
0.133 0.007 0.142
0.00004 0.00002 0.00005
0.00010 0.00007 0.00020
0.0076 0.0155 0.0271




Appendix B: Groundwater Quality Monitoring Data

MWO05-5B

Sample name MWO05-5B MW 05-5B MW 05-5B MWO05-5B MW 05-5B MW 05-5B MW 05-5B
Date 15-Jun-06 10-Jun-07 13-Jul-07 6-Oct-07 15-Feb-08 21-May-08 3-Sep-08
Job Number AB26470 A725184 A731839 AT748794 A807257 AB825056 AB846361
Parameters (mg/L)

Physical Parameters

Conductivity 302 290 295 290 300 310
Dissolved Hardness 170 160 156 165 145 153 167
Total Suspended Solids <4 <4 <4 <4 <4 <4 <4
Total Dissolved Solids 186 156 191 182 180 210 190
pH 8 8.1 8.1 7.9 8.1 8.1 8.2
Turbidity 2.3 3.7 3 7.9 6.4 6 6.7
DOC 24 0.8 <0.5 0.6 <0.5 7.7 0.8
Major Anions

Alkalinity-Total 111 108 108 107 110 100 110
Acidity - Total 4.1 <0.5 35
Bromide <0.1 <0.1 <0.1 <0.01 <0.1 <0.1 0.2
Chloride <0.5 1.5 0.7 <0.5 <0.5 <0.5 <0.5
Fluoride 0.28 0.27 0.23 0.32 0.27 0.25
Sulphate 42.2 44.1 39.6 42.9 47.1 41 46
Nutrient Parameters

Ammonial Nitrogen 0.03 0.017 0.013 0.011 0.011 <0.005 0.015
Nitrate Nitrogen <0.02 0.006 <0.002 <0.002 <0.002 0.002 0.008
Nitrite Nitrogen <0.002 <0.002 <0.002 <0.002 0.002 0.003 <0.002
Total Phosphate <0.005 0.006 <0.005 0.006 0.01 <0.005 0.005
Dissolved Ortho-Phosphate 0.004 0.003 0.004 0.008 0.002 0.003 0.002
Dissolved Metals

Aluminum (Al) 0.0021 0.0047 0.0008 0.0012 0.0014 <0.0002 0.0025
Antimony (Sb) 0.00007 0.00013 <0.00005 <0.00005 0.00006 0.00004 0.00004
Arsenic (As) 0.0009 0.0014 0.0013 0.0016 0.00154 0.00097 0.00176
Cadmium (Cd) 0.00001 0.00003 <0.00001 <0.00001 0.000013 0.00001 0.000005
Calcium (Ca) 55.6 53.3 51.6 55 48.1 49.9 55.5
Chromium (Cr) <0.0002 <0.0002 <0.0002 <0.0002 <0.0001 <0.0001 <0.0001
Cobalt (Co) 0.00048 0.00047 0.00045 0.00054 0.000553 0.000496 0.000543
Copper (Cu) 0.0001 0.0002 <0.0001 <0.0001 0.00088 0.00011 0.00019
Iron (Fe) 0.324 0.306 0.478 0.602 0.668 0.002 0.805
Lead (Pb) 0.00003 0.00016 <0.00002 <0.00002 0.000011 <0.000005 0.000017
Magnesium (Mg) 6.62 6.68 6.5 6.85 5.94 7.01 6.79
Manganese (Mn) 0.422 0.439 0.517 0.512 0.556 0.56 0.61
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) 0.00346 0.00236 0.00204 0.00213 0.00185 0.00179 0.002
Nickel (Ni) 0.0018 0.0029 0.0022 0.0023 0.00253 0.0025 0.00264
Phosphorus (P) <0.1 <0.1 <0.1 <0.1 0.007 <0.002

Potassium (K) 0.95 0.71 0.797 0.919 0.99 0.73 0.83
Selenium (Se) <0.0005 <0.0005 <0.0005 <0.0005 <0.00004 <0.00004 <0.00004
Silicon (Si) 3 2.99 3.24 3.41 2.83 3.26 3.69
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005
Sodium (Na) 0.91 0.8 0.8 0.96 1.34 0.82 1.09
Strontium (Sr) 0.108 0.103 0.104 0.104 0.11 0.108 0.12
Thallium (T1) <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 0.000002 <0.000002
Vanadium (V) <0.00005 <0.00005 <0.00005 <0.00005 <0.0002 <0.0002 <0.0002
Zinc (Zn) 0.0161 0.0298 0.0298 0.0307 0.0296 0.0225 0.0277

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
298 8 308
159 9 169
4.0 0.0 4
185 16 204
8.1 0.1 8
5 2 8
1.8 2.9 6
108 3.7 111
2.7 1.9 4.0
0.10 0.05 0.17
0.7 0.4 1.3
0.27 0.030 0.31
43.3 2.7 46.8
0.015 0.008 0.026
0.0060 0.0066 0.0164
0.0021 0.0004 0.0027
0.006 0.002 0.009
0.004 0.002 0.007
0.0018 0.0015 0.0040
0.0001 0.00003 0.0001
0.0014 0.0003 0.0017
0.000013 0.000008 0.00002
52.7 2.9 55.6
0.00016 0.00005 0.00020
0.00050 0.00004 0.00055
0.00024 0.00029 0.00068
0.46 0.27 0.76
0.000038 0.000055 0.000121
6.63 0.34 6.96
0.517 0.067 0.595
0.00001 0 0.00001
0.00223 0.00057 0.00313
0.00241 0.00035 0.00282
0.068 0.049341328 0.100
0.85 0.11 0.98
0.00030 0.00025 0.00050
3.20 0.29 3.61
0.000008 0.000003 0.000010
0.96 0.20 1.27
0.108 0.006 0.117
0.00003 0.00003 0.00005
0.00011 0.00008 0.00020
0.0266 0.0054 0.0304




Appendix B: Groundwater Quality Monitoring Data

MWO05-6A

Sample name MWO05-6A MWO05-6A MW 05-6A MW 05-6A MWO05-6A
Date 8-Sep-05 10-May-05 2-Sep-07 21-Sep-07 5-Oct-07
Job Number A741295 A745736 A748794
Parameters (mg/L)

Physical Parameters

Conductivity 166 84.8 180 184 189
Dissolved Hardness 88.1 86.6 84.8
Total Suspended Solids <4 <4 <4
Total Dissolved Solids 118 100 114
pH 7.75 7.9 7.8 7.9 7.9
Turbidity 4.8 6.3 4.1
DOC 0.9 1.1 <0.5
Major Anions

Alkalinity-Total 78.2 78.6 70.3 79.1 78.6
Acidity - Total

Bromide <0.01 <0.01 <0.01
Chloride <0.5 1 <0.5
Fluoride 0.135 0.17 0.18 0.17 0.17
Sulphate 18.5 12.9 16.3 12.5 12.9
Nutrient Parameters

Ammonial Nitrogen 0.006 <0.005 <0.005
Nitrate Nitrogen 0.002 <0.002 <0.002
Nitrite Nitrogen <0.002 <0.002 <0.002
Total Phosphate 0.776 0.54 0.56
Dissolved Ortho-Phosphate 0.56 0.57 0.59
Dissolved Metals

Aluminum (Al) 0.0219 0.0017 0.001 0.0026 0.0017
Antimony (Sb) 0.00033 0.00047 0.00016
Arsenic (As) 0.00446 0.0044 0.0061 0.0045 0.0044
Cadmium (Cd) 0.000076 <0.00001 0.00001 <0.00001 <0.00001
Calcium (Ca) 25.3 28.8 29.9 29.5 28.8
Chromium (Cr) <0.0002 <0.0002 <0.0002
Cobalt (Co) 0.00049 0.00029 0.00037
Copper (Cu) 0.00094 <0.0001 <0.0001 <0.0001 <0.0001
Iron (Fe) 0.947 0.39 0.595
Lead (Pb) <0.00002 <0.00002 <0.00002
Magnesium (Mg) 3.29 3.13 3.15
Manganese (Mn) 0.295 0.341 0.352
Mercury (Hg) <0.00001 <0.00001 <0.00001
Molybdenum (Mo) 0.00392 0.00361 0.00324
Nickel (Ni) 0.0014 0.0007 <0.0005
Phosphorus (P) 0.8 0.6 0.7
Potassium (K) 1.54 1.2 1.31
Selenium (Se) <0.001 0.0014 0.0009 0.0006 0.0014
Silicon (Si) 6.76 6.31 6.27
Silver (Ag) <0.00001 <0.00001 <0.00001
Sodium (Na) 2.78 3.86 3.5
Strontium (Sr) 0.0288 0.0362 0.0351
Thallium (TI) <0.00005 <0.00005 <0.00005
Vanadium (V) <0.00005 <0.00005 <0.00005
Zinc (Zn) 0.0092 <0.0005 0.0006 <0.0005 <0.0005

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
161 43 188
87 2 88
4.0 0.0 4
111 9 118
7.9 0.1 8
5 1 6
0.8 0.3 1
77 3.7 79
0.01 0.00 0.01
0.7 0.3 1.0
0.17 0.017 0.18
14.6 2.7 18.1
0.005 0.001 0.006
0.0020 0.0000 0.0020
0.0020 0.0000 0.0020
0.625 0.131 0.754
0.573 0.015 0.588
0.0058 0.0090 0.0180
0.0003 0.00016 0.0005
0.0048 0.0007 0.0058
0.000023 0.000030 0.00006
28.5 1.8 29.8
0.00020 0 0.00020
0.00038 0.00010 0.00048
0.00027 0.00038 0.00077
0.64 0.28 0.91
0.00002 0 0.00002
3.19 0.09 3.28
0.329 0.030 0.351
0.00001 0 0.00001
0.00359 0.00034 0.00389
0.00087 0.00047 0.00133
0.700 0.1 0.790
1.35 0.17 1.52
0.0011 0.0003 0.0014
6.45 0.27 6.72
0.00001 0 0.00001
3.38 0.55 3.82
0.033 0.004 0.036
0.00005 0.00000 0.00005
0.00005 0.00000 0.00005
0.0023 0.0039 0.0075




Appendix B: Groundwater Quality Monitoring Data

MWO05-6B

Sample name MWO05-6B MW 05-6B MW 05-6B

Date 8-Sep-05 1-Sep-07 21-Sep-07 AVG Std Dev. 95th
Job Number A741295 A745736 Percentile
Parameters (mg/L)

Physical Parameters

Conductivity 172 183 197 184 13 196
Dissolved Hardness 101 101 101 0 101
Total Suspended Solids <4 <4 4.0 0.0 4
Total Dissolved Solids 102 130 116 20 129
pH 9.11 8 8.1 8.4 0.6 9
Turbidity 0.2 <0.1 0 0 0
DOC 1 <0.5 0.8 0.4 1
Major Anions

Alkalinity-Total 81 83.4 92.1 86 5.8 91
Acidity - Total

Bromide <0.01 <0.01 0.01 0.00 0.01
Chloride <0.5 <0.5 0.5 0.0 0.5
Fluoride 0.068 0.04 0.04 0.05 0.016 0.07
Sulphate 16.6 7.3 8 10.6 5.2 15.7
Nutrient Parameters

Ammonial Nitrogen <0.005 <0.005 0.005 0.000 0.005
Nitrate Nitrogen 0.209 0.184 0.1965 0.0177 0.2078
Nitrite Nitrogen 0.004 <0.002 0.0030 0.0014 0.0039
Total Phosphate <0.005 0.006 0.006 0.001 0.006
Dissolved Ortho-Phosphate 0.017 0.009 0.013 0.006 0.017
Dissolved Metals

Aluminum (Al) 0.0667 0.0074 0.0133 0.0291 0.0327 0.0614
Antimony (Sb) 0.00006 <0.00005 0.0001 0.00001 0.0001
Arsenic (As) | <0001 | 0.0003 <0.0001 0.0002 0.0001 0.0003
Cadmium (Cd) <0.00005 0.00001 <0.00001 0.000023 0.000023 0.00005
Calcium (Ca) 31.2 35.8 36.1 34.4 2.7 36.1
Chromium (Cr) <0.0002 0.0003 0.00025 7.07107E-05 0.00030
Cobalt (Co) 0.00039 0.00017 0.00028 0.00016 0.00038
Copper (Cu) 0.00262 0.0006 0.0006 0.00127 0.00117 0.00242
Iron (Fe) <0.005 <0.005 0.01 0.00 0.01
Lead (Pb) <0.00002 <0.00002 0.00002 0 0.00002
Magnesium (Mg) 2.87 2.74 2.81 0.09 2.86
Manganese (Mn) 0.171 0.0624 0.117 0.077 0.166
Mercury (Hg) <0.00001 <0.00001 0.00001 0 0.00001
Molybdenum (Mo) 0.00115 0.0008 0.00098 0.00025 0.00113
Nickel (Ni) 0.0048 0.0037 0.00425 0.00078 0.00475
Phosphorus (P) <0.1 <0.1 0.100 0 0.100
Potassium (K) 1.14 0.87 1.01 0.19 1.13
Selenium (Se) <0.001 0.0009 0.0009 0.0009 0.0001 0.0010
Silicon (Si) 4.16 3.91 4.04 0.18 4.15
Silver (Ag) <0.00001 <0.00001 0.00001 0 0.00001
Sodium (Na) 1.39 1.37 1.38 0.01 1.39
Strontium (Sr) 0.047 0.0492 0.048 0.002 0.049
Thallium (TI) <0.00005 <0.00005 0.00005 0.00000 0.00005
Vanadium (V) <0.00005 <0.00005 0.00005 0.00000 0.00005
Zinc (Zn) 0.0013 <0.0005 <0.0005 0.0008 0.0005 0.0012

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation



Appendix B: Groundwater Quality Monitoring Data

MWO05-7A

Sample name MW 05-07A MW 05-7A MW 05-7A MW 05-7A
Date 8-Jun-07 12-Jul-07 1-Sep-07 21-Sep-07
Job Number A724712 A731839 A741295 A745736
Parameters (mg/L)

Physical Parameters

Conductivity 3010 695 8120 5710
Dissolved Hardness 2420 393 2160 1470
Total Suspended Solids 4 4 4 4
Total Dissolved Solids 1050 353 1840 1380
pH 12.1 115 125 12.4
Turbidity 0.1 0.1 0.8 0.3
DOC 9.5 7.3 1.3 8
Major Anions

Alkalinity-Total 811 213 2100 1410
Acidity - Total

Bromide 0.1 0.1 0.01 0.01
Chloride 6.5 11 25 21
Fluoride 0.11 0.12 0.07 0.08
Sulphate 7.2 14 0.5 4.7
Nutrient Parameters

Ammonial Nitrogen 0.064 0.048 0.068 0.092
Nitrate Nitrogen 0.044 0.03 0.025 0.027
Nitrite Nitrogen 0.005 0.003 0.002 0.003
Total Phosphate 0.013 0.007 0.005 0.005
Dissolved Ortho-Phosphate 0.002 0.003 0.006 0.005
Dissolved Metals

Aluminum (Al) 0.0496 0.134 0.0262 0.029
Antimony (Sb) 0.00012 0.00058 0.00006 <0.0003
Arsenic (As) 0.0007 0.0007 0.0001 0.0007
Cadmium (Cd) 0.00002 0.00001 0.00001 0.00005
Calcium (Ca) 969 157 866 602
Chromium (Cr) 0.0077 0.0015 0.0081 0.005
Cobalt (Co) 0.00057 0.00002 0.00024 0.0003
Copper (Cu) 0.0073 0.0033 0.0017 0.0054
Iron (Fe) 0.012 0.005 0.005 0.005
Lead (Pb) 0.00412 0.00032 0.00185 0.0013
Magnesium (Mg) 0.05 0.05 0.05 0.05
Manganese (Mn) 0.00058 0.00025 0.00003 0.0002
Mercury (Hg) 0.00001 0.00001 0.00001 0.00001
Molybdenum (Mo) 0.00483 0.00683 0.00197 0.0043
Nickel (Ni) 0.0166 0.0005 0.0124 0.013
Phosphorus (P) 0.1 0.1 0.1 0.1
Potassium (K) 13.6 5.01 34 6.13
Selenium (Se) 0.0017 0.0008 0.0005 <0.003
Silicon (Si) 0.23 2.96 0.16 0.36
Silver (Ag) 0.00001 0.00001 0.00001 0.00005
Sodium (Na) 8.47 3.15 3.28 3.9
Strontium (Sr) 2.01 0.377 0.687 111
Thallium (T1) 0.00005 0.00005 0.00005 <0.0003
Vanadium (V) 0.00058 0.00282 0.00008 0.0008
Zinc (Zn) 0.269 0.0047 0.0475 0.026

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation




Appendix B: Groundwater Quality Monitoring Data

MWO05-7B

Sample name MWO05-7B 05-7B 05-7B MW 05-07B MW 05-7B MW 05-7B MW 05-7B-98 MW 05-7B MWO05-7B MW 05-7B MW 05-7B
Date 8-Sep-05 27-Apr-07 13-May-07 7-Jun-07 12-Jul-07 1-Sep-07 2-Sep-07 21-Sep-07 4-Oct-07 21-May-08 3-Sep-08
Job Number A717990 A719951 A724712 A731839 A741295 A741295 A745736 A748794 A825056 A846361
Parameters (mg/L)

Physical Parameters

Conductivity 177 175 158 146 153 150 157 153 180 160
Dissolved Hardness 86.5 81.8 75.4 715 75.2 74.7 78.6 78.1 91 79.3
Total Suspended Solids <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
Total Dissolved Solids 120 88 102 96 112 98 112 93 120 120
pH 7.58 8 8 8.3 8.5 9 8.4 8.9 8.1 8.1 8.1
Turbidity 6.1 0.2 <0.1 <0.1 0.2 1.7 <0.1 0.3 0.2 0.2
DOC 0.7 0.5 <0.5 0.8 0.7 0.6 <0.5 2.7 0.5
Major Anions

Alkalinity-Total 71.8 72.5 62.3 56.1 61.3 66.5 61.3 67.3 60.6 79 63
Acidity - Total <0.5 2
Bromide <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.01 <0.01 <0.1 0.1
Chloride <0.5 8.1 5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.4
Fluoride 0.166 0.14 0.14 0.13 0.13 0.13 0.14 0.09 0.12
Sulphate 22.2 14.1 6.2 14.8 13.7 12.4 12.2 14.8 13.9 8 14
Nutrient Parameters

Ammonial Nitrogen <0.005 0.006 <0.005 0.038 0.007 <0.005 0.017 0.016 <0.005 <0.005
Nitrate Nitrogen 0.032 0.015 0.005 0.01 0.019 0.022 0.007 0.008 0.014 0.011
Nitrite Nitrogen <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002
Total Phosphate 0.041 0.043 0.047 0.043 0.051 0.04 0.03 0.052
Dissolved Ortho-Phosphate 0.014 0.033 0.027 0.041 0.045 0.045 0.052 0.05 0.024 0.036
Dissolved Metals

Aluminum (Al) 0.112 0.0997 0.0226 0.0367 0.0066 0.0053 0.0059 0.0049 0.0061 0.0003 0.0074
Antimony (Sb) 0.00032 0.00013 0.00013 0.00012 0.00012 0.00013 0.00009 0.0001 0.00012 0.00011
Arsenic (As) 0.00054 0.0019 0.0008 0.0012 0.0012 0.0011 0.0011 0.0005 0.0009 0.00047 0.00057
Cadmium (Cd) <0.00005 0.00004 0.00004 0.00003 0.00002 0.00003 0.00002 0.00002 0.00003 <0.000005 0.000006
Calcium (Ca) 27.8 29.9 28.7 26.3 25.1 26.6 26.4 27.6 27.4 31.3 27.7
Chromium (Cr) <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0001 <0.0001
Cobalt (Co) 0.00057 0.00027 0.00022 0.00009 0.00005 0.00006 0.00006 0.00006 0.000118 0.000067
Copper (Cu) 0.00552 0.0024 0.0007 0.001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 0.00018 0.00016
Iron (Fe) 0.179 0.028 0.066 <0.005 0.005 <0.005 0.005 0.011 0.002 0.018
Lead (Pb) 0.00012 0.00004 0.00007 0.00009 <0.00002 <0.00002 <0.00002 <0.00002 <0.000005 0.000017
Magnesium (Mg) 2.87 2.46 2.36 2.13 2.15 2.14 2.37 2.35 3.13 2.45
Manganese (Mn) 0.159 0.151 0.124 0.109 0.0793 0.0867 0.0964 0.0986 0.27 0.117
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) 0.012 0.0098 0.00907 0.00924 0.00969 0.0107 0.00985 0.0107 0.00769 0.00909
Nickel (Ni) 0.0049 0.0028 0.0007 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00022 0.00014
Phosphorus (P) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.031

Potassium (K) 0.915 0.848 0.845 0.811 0.96 0.837 0.882 0.903 0.84 0.87
Selenium (Se) <0.001 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00004 <0.00004
Silicon (Si) 3.82 3.96 3.82 3.97 4.05 4.03 4.04 4.06 4,19 4.39
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005
Sodium (Na) 1.59 1.72 1.81 1.63 1.79 1.77 1.76 1.89 1.93 2.06
Strontium (Sr) 0.0693 0.0534 0.0461 0.0472 0.0445 0.0464 0.0497 0.0485 0.0587 0.0553
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002
Vanadium (V) 0.0021 0.00204 0.00097 0.00137 0.00103 0.00112 0.00028 0.00066 <0.0002 0.0003
Zinc (Zn) 0.0047 0.0019 0.0008 0.0015 0.0015 <0.0005 <0.0005 <0.0005 <0.0005 0.0003 0.002

oL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
161 12 179
79 6 89
4 0 4
106 12 120
8.3 0.4 9
1 2 4
0.8 0.7 2
66 6.6 76
1.3 1.1 1.9
0.06 0.05 0.10
1.9 2.6 6.7
0.13 0.020 0.16
13.3 4.1 18.5
0.011 0.011 0.029
0.0143 0.0082 0.0275
0.0020 0.0000 0.0020
0.043 0.007 0.052
0.037 0.012 0.051
0.0280 0.0400 0.1059
0.0001 0.0001 0.0002
0.0009 0.0004 0.0016
0.000026 0.000014 0.00005
27.7 1.7 30.6
0.00020 0.00008 0.00031
0.00016 0.00016 0.00044
0.00096 0.00166 0.00396
0.03 0.06 0.13
0.000042 0.000038 0.000107
2.44 0.33 3.01
0.129 0.056 0.220
0.00001 0 0.00001
0.00978 0.00117 0.01142
0.00113 0.00153 0.00396
0.092 0.023 0.100
0.87 0.04 0.94
0.00047 0.00026 0.00080
4.03 0.17 4.30
0.000009 0.000002 0.000010
1.80 0.14 2.00
0.052 0.008 0.065
0.00004 0.0 0.00005
0.00101 0.0 0.002
0.0013 0.0013 0.0034




Appendix B: Groundwater Quality Monitoring Data

MWO06-8S

Sample name MWO06-8S MWO06-8S MW 06-08S MW 06-8S MW 06-8S MW 06-8S MW05-8S MWO05-8S-98 MW 05-8S MW 06-8S MWO06-8S MW 06-8S
Date 14-Jun-06 13-Sep-06 7-Jun-07 11-Jul-07 31-Aug-07 22-Sep-07 8-Oct-07 8-Oct-07 15-Feb-08 24-May-08 1-Sep-08 28-Nov-08
Job Number A626573 22772 AT724712 A731839 A741295 A745736 A748794 A748794 AB07257 A825056 A845319 AB66642
Parameters (mg/L)

Physical Parameters

Conductivity 199 234 140 168 173 170 171 180 180 190 170
Dissolved Hardness 98 82.7 70.4 63.7 74 81.2 82.8 83.9 75 85 76.9 75.6
Total Suspended Solids <4 187 7 <4 <4 <4 <4 <4 <4 <4 <4 <4
Total Dissolved Solids 134 135 140 92 112 148 114 110 110 130 100 110
pH 7.4 7.69 8.1 7.8 7.6 7.7 7.5 7.5 7.8 7.6 7.4 7.4
Turbidity <0.1 199 3.3 2 0.2 0.8 0.9 11 8.5 11.8 7.2 7
DOC 13.9 3.3 1.2 0.9 0.6 <0.5 <0.5 0.5 1 <0.5 1.6
Major Anions

Alkalinity-Total 61.4 59.4 90.9 54.1 54.6 50.2 49.7 51.2 51 48 48 49
Acidity - Total 4.9 3.9 4.6 5.2
Bromide <0.1 <0.05 <0.1 <0.1 <0.01 <0.01 <0.01 <0.01 <0.1 <0.1 <0.1 0.5
Chloride <0.5 <0.5 2.6 <0.5 <0.5 2.4 <0.5 <0.5 4.9 <0.5 0.5 6.3
Fluoride 0.217 0.28 0.17 0.17 0.2 0.22 0.2 0.24 0.23 0.24 0.26
Sulphate 41.1 36.4 21.9 14.9 24.9 30.9 32 31.4 31.9 33 35 34
Nutrient Parameters

Ammonial Nitrogen 0.043 0.0607 0.126 0.03 0.027 0.021 0.014 0.015 0.021 0.013 0.047 0.042
Nitrate Nitrogen <0.02 <0.005 0.016 0.047 0.018 0.022 <0.002 <0.002 0.002 0.005 0.068 0.01
Nitrite Nitrogen 0.004 <0.001 0.002 0.011 0.003 <0.002 <0.002 <0.002 0.004 <0.002 <0.002 <0.002
Total Phosphate 0.053 0.03 0.037 0.031 <0.005 0.022 0.022 0.019 0.122 0.131 0.131
Dissolved Ortho-Phosphate 0.063 0.0052 0.005 0.006 0.023 0.009 0.019 0.019 0.008 0.015 0.129 0.027
Dissolved Metals

Aluminum (Al) 0.0045 0.0077 0.0133 0.0046 0.0055 0.0036 0.0034 0.0036 0.0083 0.0048 0.0057 0.0038
Antimony (Sb) 0.0155 0.00241 0.00893 0.025 0.0139 0.00722 0.00614 0.00549 0.00314 0.00288 0.00154 0.00172
Arsenic (As) 0.0012 0.00214 0.0024 0.0013 0.0012 0.0006 0.0013 0.0014 0.00194 0.00189 0.0015 0.00173
Cadmium (Cd) 0.00082 0.000055 0.00001 0.00001 0.00002 0.00003 0.00002 0.00002 0.000009 <0.000005 0.000009 0.000012
Calcium (Ca) 31.8 26.4 234 211 24.6 26.1 27.7 28.1 25.5 28.3 25.6 25
Chromium (Cr) <0.0002 <0.0005 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002 0.0002 <0.0001 <0.0001 0.001
Cobalt (Co) 0.00786 0.00543 0.00201 0.00243 0.00342 0.0061 0.00686 0.00652 0.00454 0.00504 0.0055 0.00535
Copper (Cu) 0.0002 0.00042 0.0001 <0.0001 0.0002 0.0002 <0.0001 <0.0001 0.00061 0.0001 0.00009 0.00014
Iron (Fe) 0.032 0.44 2.32 1.34 1.24 0.152 1.39 1.39 1.73 1.38 1 0.983
Lead (Pb) 0.00002 0.000061 0.00006 0.00004 0.00007 0.00003 0.00004 0.00003 0.000045 0.000025 0.000025 0.00008
Magnesium (Mg) 4.6 4.07 2.92 2.69 3.05 3.08 3.31 3.33 2.74 3.48 3.14 3.22
Manganese (Mn) 0.726 0.824 0.702 0.757 0.722 0.659 0.679 0.633 0.609 0.614 0.434 0.489
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001
Molybdenum (Mo) 0.00462 0.00747 0.00283 0.00349 0.00335 0.00299 0.00301 0.00314 0.00343 0.00377 0.00369 0.00354
Nickel (Ni) 0.0185 0.0104 0.0039 0.0047 0.0075 0.0193 0.0209 0.0193 0.0158 0.0138 0.028 0.0191
Phosphorus (P) <0.1 <0.30 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.028 0.146

Potassium (K) 1.28 <2 0.984 1.17 1.34 1.26 1.39 0.959 1.08 1.12 0.99 0.96
Selenium (Se) <0.0005 <0.0005 0.0018 0.0008 <0.0005 <0.0005 <0.0005 <0.0005 <0.00004 <0.00004 <0.00004 <0.00004
Silicon (Si) 5.25 4.79 5.9 5.46 5.43 5.14 5.91 5.91 4.82 5.89 5.24 5.84
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 <0.000005
Sodium (Na) 4.99 7.8 6.28 3.3 3.51 2.89 3.66 3.72 6.08 2.98 3.14 291
Strontium (Sr) 0.0879 0.0819 0.0596 0.0627 0.0734 0.0908 0.0848 0.0847 0.0811 0.0755 0.0668 0.0628
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 <0.000002 <0.000002
Vanadium (V) 0.00076 0.00143 0.00028 <0.00005 <0.00005 0.00008 0.00006 <0.0002 <0.0002 <0.0002 <0.0002
Zinc (Zn) 0.14 0.0158 0.0009 0.0036 0.0081 0.116 0.0976 0.0943 0.104 0.108 0.503 0.219

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
180 23 217
79 9 91
4.3 0.9 6
120 17 144
7.6 0.2 8
20 56 96
11 0.9 3
56 11.9 75
4.7 0.6 5.2
0.10 0.13 0.28
1.7 2.0 5.5
0.22 0.035 0.27
30.6 7.0 38.5
0.030 0.016 0.054
0.0181 0.0203 0.0565
0.0031 0.0026 0.0071
0.055 0.049 0.131
0.027 0.036 0.093
0.005 0.002 0.008
0.0078 0.00709 0.0198
0.0016 0.0005 0.0023
0.000085 0.000232 0.00040
26.1 2.7 29.9
0.00021 0.00010 0.00035
0.00509 0.00175 0.00731
0.00020 0.00016 0.00051
1.12 0.65 2.00
0.000044 0.000020 0.000075
3.30 0.55 4.31
0.654 0.110 0.787
0.00001 0 0.00001
0.00378 0.00125 0.00590
0.01510 0.00725 0.02410
0.097 0.030051807 0.128
1.21 0.29 1.66
0.00048 0.00049 0.00125
5.47 0.42 5.91
0.000008 0.000002 0.000010
4.27 1.63 6.96
0.076 0.011 0.089
0.00003 0.0 0.00005
0.00032 0.0 0.00110
0.128 0.140 0.361




Appendix B: Groundwater Quality Monitoring Data

MWO06-8D

Sample name MWO06-8D MW 06-08D MW 06-8D MW 06-8D MW 06-8D MW 06-8D MWO06-8D

Date 14-Jun-06 7-Jun-07 11-Jul-07 1-Sep-07 22-Sep-07 24-May-08 1-Sep-08 AVG Std Dev. 95th
Job Number AB26573 A724712 A731839 A741295 A745736 AB825056 AB845319 Percentile
Parameters (mg/L)

Physical Parameters

Conductivity 457 450 468 456 470 450 459 9 470
Dissolved Hardness 90 276 262 270 275 291 245 244 69 287
Total Suspended Solids <4 <4 <4 <4 <4 <4 <4 4.0 0.0 4
Total Dissolved Solids 122 268 266 294 340 270 240 257 67 326
pH 9 8.4 8.3 8.2 8.2 8.3 8.2 8.4 0.3 9
Turbidity 0.1 1.5 2 1.6 1 <0.1 1.1 1 1 2
DOC 7.4 <0.5 <0.5 <0.5 0.7 <0.5 0.8 0.6 0.1 1
Major Anions

Alkalinity-Total 90.8 228 230 222 224 220 210 204 50.1 229
Acidity - Total 3.1 2 2.6 0.8 3.0
Bromide <0.1 <0.1 <0.1 <0.01 <0.01 <0.1 <0.1 0.07 0.04 0.10
Chloride <0.5 <0.5 0.7 3.7 0.5 <0.5 1.4 1.1 1.2 3.0
Fluoride 0.98 0.96 0.95 0.97 0.86 0.79 0.92 0.076 0.98
Sulphate 20.5 29 28.2 28.8 30.4 30 32 28.4 3.7 31.5
Nutrient Parameters

Ammonial Nitrogen 0.056 0.074 0.063 0.069 0.079 0.077 0.074 0.070 0.008 0.078
Nitrate Nitrogen 0.51 <0.002 <0.002 <0.002 <0.002 0.003 0.027 0.0783 0.1906 0.3651
Nitrite Nitrogen 0.005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0024 0.0011 0.0041
Total Phosphate 0.044 0.008 0.008 0.006 0.006 0.01 0.018 0.014 0.014 0.036
Dissolved Ortho-Phosphate 0.031 0.004 0.005 0.007 0.009 <0.001 0.006 0.009 0.010 0.024
Dissolved Metals

Aluminum (Al) 0.0753 0.006 0.0085 0.0053 0.0044 0.0061 0.0116 0.0167 0.0259 0.0562
Antimony (Sb) 0.00021 0.00039 0.00009 0.00017 0.00033 0.00027 0.00372 0.0007 0.00132 0.0027
Arsenic (As) 0.0005 0.0058 0.0044 0.0052 0.0045 0.00366 0.00497 0.0041 0.0017 0.0056
Cadmium (Cd) 0.00017 <0.00001 <0.00001 <0.00001 <0.00001 0.000008 0.000007 0.000032 0.000061 0.00012
Calcium (Ca) 315 64.4 60.5 63.2 60.1 67.1 57.7 57.8 12.0 66.3
Chromium (Cr) 0.0028 0.0003 <0.0002 <0.0002 0.0003 <0.0001 0.0007 0.00066 0.00096 0.00217
Cobalt (Co) 0.00016 0.00038 0.00036 0.00034 0.00036 0.000274 0.000238 0.00030 0.00008 0.00037
Copper (Cu) 0.0055 0.0001 <0.0001 <0.0001 <0.0001 0.00005 0.00008 0.00086 0.00205 0.00388
Iron (Fe) 0.048 0.258 0.177 0.246 0.167 0.006 0.268 0.17 0.10 0.27
Lead (Pb) 0.00081 0.00004 <0.00002 0.00002 <0.00002 0.000036 0.000019 0.000138 0.000297 0.000579
Magnesium (Mg) 2.81 27.9 27 27.2 25.9 30 24.5 23.62 9.33 29.37
Manganese (Mn) 0.0302 0.0514 0.0678 0.0528 0.0528 0.0395 0.0396 0.048 0.012 0.063
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 0.00001
Molybdenum (Mo) 0.00336 0.00136 0.00144 0.00141 0.00137 0.00145 0.00328 0.00195 0.00093 0.00334
Nickel (Ni) 0.0025 0.002 <0.0005 0.0011 0.0017 0.00075 0.00052 0.00130 0.00078 0.00235
Phosphorus (P) <0.1 <0.1 <0.1 <0.1 <0.1 0.004 0.084 0.039191836 0.100
Potassium (K) 1.84 1.87 1.86 1.96 1.78 1.94 1.98 1.89 0.07 1.97
Selenium (Se) 0.0029 0.0006 <0.0005 <0.0005 <0.0005 <0.00004 0.00011 0.00074 0.00098 0.00221
Silicon (Si) 4.15 4.63 4.71 4.56 4.3 4.89 5 4.61 0.30 4.97
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 0.000009 0.000002 0.000010
Sodium (Na) 3.49 0.8 0.59 0.59 0.48 0.9 4.59 1.63 1.68 4.26
Strontium (Sr) 0.0747 0.162 0.166 0.152 0.171 0.172 0.17 0.153 0.035 0.172
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 0.00004 0.00002 0.00005
Vanadium (V) 0.00307 0.00033 0.00012 <0.00005 0.00011 <0.0002 0.0025 0.00091 0.00129 0.00290
Zinc (Zn) 0.0106 0.0028 0.0011 <0.0005 0.0007 0.0141 0.0015 0.0045 0.0055 0.0131

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation




Appendix B: Groundwater Quality Monitoring Data
MWO06-9S

Sample name MWO06-9S MWO05-16S 06-9S MW 06-9S MW 06-9S MW 06-9S MW 06-9S MWO06-9S MW 05-9S MW 06-9S MWO06-9S

Date 17-Jun-06 17-Jun-06 14-Mar-07 6-Jun-07 14-Jul-07 2-Sep-07 23-Sep-07 4-Oct-07 14-Feb-08 22-May-08 4-Sep-08 AVG Std Dev. 95th
[Job Number A626446 AB626446 A710946 A724712 A731839 A741295 A745736 A748794 A807257 A825056 A846361 Percentile
Parameters (mg/L)

Physical Parameters

Conductivity 267 266 249 263 259 256 250 260 270 260 7 269
Dissolved Hardness 170 110 138 144 133 143 144 146 121 136 149 139 15 160
Total Suspended Solids <4 <4 <4 5 <4 <4 <4 <4 <4 <4 <4 4 0 5
Total Dissolved Solids 182 210 186 164 154 170 192 162 140 160 150 170 21 201
pH 9.2 8.6 8.1 8.2 8.2 8.3 8.2 8.1 8.3 8.2 8.3 8.3 0.3 9
Turbidity 0.1 0.3 0.3 0.8 11 2.2 0.2 1.8 0.6 0.5 0.5 1 1 2
DOC 26.4 31.5 0.8 1.1 <0.5 1.5 <0.5 <0.5 <0.5 0.5 0.7 0.4 1
Major Anions

Alkalinity-Total 129 130 102 114 109 113 111 112 110 100 110 113 9.3 130
Acidity - Total 21 <0.5 21 1.6 0.9 21
Bromide <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.01 <0.1 <0.1 0.2 0.08 0.06 0.15
Chloride 15 <0.5 4.9 <0.5 <0.5 <0.5 2.4 <0.5 <0.5 <0.5 0.8 1.2 1.4 3.7
Fluoride 0.88 0.56 0.41 0.4 0.41 0.7 0.74 0.45 0.57 0.184 0.83
Sulphate 37 44.3 26.1 24.4 22.9 21.6 22.3 22.3 24.8 22 26 26.7 7.3 40.7
Nutrient Parameters

[Ammonial Nitrogen 0.041 0.147 0.019 0.016 0.018 0.019 0.025 0.02 0.011 0.012 0.024 0.032 0.039 0.094
Nitrate Nitrogen 0.04 <0.02 0.005 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.004 0.022 0.0094 0.0126 0.0310
Nitrite Nitrogen 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 0.0020 0.0000 0.0020
Total Phosphate 0.315 0.021 0.323 0.396 0.416 0.209 0.397 0.393 0.383 0.404 0.326 0.124 0.411
Dissolved Ortho-Phosphate 0.326 0.008 0.179 0.235 0.406 0.205 0.201 0.355 0.289 0.253 0.246 0.111 0.383
Dissolved Metals

Aluminum (Al) 0.0128 0.0706 0.0041 0.0073 0.0038 0.0044 0.0049 0.0029 0.0032 0.0003 0.0056 0.0109 0.0200 0.0417
Antimony (Sb) 0.00009 0.00213 0.00011 0.00008 <0.00005 <0.00005 <0.00005 <0.00005 0.00003 0.00003 0.00003 0.0002 0.0006 0.0011
Arsenic (As) 0.0132 0.0011 0.0063 0.0054 0.0095 0.0122 0.01 0.0111 0.00821 0.00765 0.00994 0.0086 0.0034 0.0127
Cadmium (Cd) 0.00005 0.00005 0.00001 0.00002 0.00002 0.00002 0.00002 0.00001 <0.000005 <0.000005 <0.000005 0.000020 0.000016 0.00005
Calcium (Ca) 62.3 60.8 47.2 49.4 45.8 49.5 47.7 50.6 41.9 45.9 51.6 50.2 6.2 61.6
Chromium (Cr) 0.0003 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0001 <0.0001 <0.0001 0.00019 0.00007 0.00030
Cobalt (Co) 0.00002 0.00064 <0.00002 0.00003 0.00003 0.00006 0.00006 0.00004 0.000023 0.000036 0.000033 0.00009 0.00018 0.00035
Copper (Cu) 0.0004 0.0005 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 0.00007 0.0001 0.00009 0.00017 0.00014 0.00045
Iron (Fe) 0.03 0.022 0.046 0.121 0.62 0.782 0.017 0.845 0.337 0.002 0.496 0.30 0.33 0.81
Lead (Pb) 0.00006 0.00005 0.00002 0.00025 <0.00002 <0.00002 <0.00002 <0.00002 0.000011 <0.000005 0.000016 0.000045 0.000070 0.000155
Magnesium (Mg) 4.66 11.4 4.88 5.05 4.65 4.64 4.42 4.85 4.01 5.22 4.89 5.33 2.04 8.31
Manganese (Mn) 0.123 0.328 0.105 0.115 0.158 0.183 0.184 0.178 0.115 0.115 0.151 0.160 0.063 0.256
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 0.00001
Molybdenum (Mo) 0.00972 0.0196 0.00681 0.00568 0.00698 0.00716 0.00708 0.00702 0.00667 0.00737 0.00752 0.00833 0.00386 0.01466
Nickel (Ni) <0.0005 0.0025 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 <0.0005 0.00012 0.00018 0.00015 0.00062 0.00066 0.00170
Phosphorus (P) 0.4 <0.1 0.3 0.2 0.4 0.4 0.2 0.4 0.395 0.311 0.311 0.110 0.400
Potassium (K) 1.2 4.65 1.27 1.04 1.27 0.998 0.89 0.699 1.02 1.23 1.16 1.40 1.09 2.96
Selenium (Se) <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00004 <0.00004 <0.00004 0.00037 0.00021 0.00050
Silicon (Si) 4.51 3.74 4.48 4.09 4.29 4.22 3.99 4.34 35 4.28 5.33 4.25 0.47 4.92
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 0.000009 0.000002 0.000010
Sodium (Na) 2.34 9.18 2.2 1.37 1.9 1.44 1.24 1.46 15 1.95 1.75 2.39 2.28 5.76
Strontium (Sr) 0.216 0.179 0.164 0.161 0.176 0.182 0.198 0.196 0.16 0.169 0.195 0.181 0.018 0.207
Thallium (Tl) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 <0.000002 0.00004 0.0 0.00005
Vanadium (V) 0.00147 0.00078 0.00021 <0.00005 0.00009 0.00009 <0.00005 <0.00005 <0.0002 <0.0002 <0.0002 0.00031 0.0 0.001
Zinc (Zn) 0.0016 <0.0005 <0.0005 0.0011 0.0011 <0.0005 0.0018 <0.0005 0.001 <0.0001 0.0014 0.0009 0.0005 0.0017

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation



Appendix B:

Groundwater Quality Monitoring Data

MWO06-9M

Sample name MWO06-9M MW 06-9M MW 06-9M MW 06-9M MW 06-9M MWO06-9M
Date 17-Jun-06 6-Jun-07 14-Jul-07 2-Sep-07 22-May-08 4-Sep-08
Job Number AG26446 AT724712 A731839 A741295 AB825056 AB46361
Parameters (mg/L)

Physical Parameters

Conductivity 364 363 378 390 390
Dissolved Hardness 170 217 205 213 221 225
Total Suspended Solids <4 13 5 <4 <4 <4
Total Dissolved Solids 198 204 238 250 240 220
pH 8.6 8.3 8.2 8.2 8.2 8.4
Turbidity 0.2 18.1 17.1 135 9.1 85
DOC 32.6 <0.5 14 <0.5 0.7 <0.5
Major Anions

Alkalinity-Total 132 191 171 168 170 160
Acidity - Total <0.5 3
Bromide <0.1 <0.1 <0.1 <0.01 <0.1 0.2
Chloride <0.5 0.7 <0.5 <0.5 <0.5 0.6
Fluoride 1.05 1.02 0.97 0.98 0.91
Sulphate 44.6 10.2 30.1 30.2 28 34
Nutrient Parameters

Ammonial Nitrogen 0.171 0.008 0.057 0.064 0.09 0.08
Nitrate Nitrogen 0.02 <0.002 0.003 0.002 0.003 0.033
Nitrite Nitrogen <0.002 <0.002 0.003 <0.002 <0.002 <0.002
Total Phosphate 0.019 0.075 0.057 0.066 0.039 0.006
Dissolved Ortho-Phosphate 0.007 0.004 0.004 0.042 0.006 0.003
Dissolved Metals

Aluminum (Al) 0.0405 0.0006 0.0018 0.0022 <0.0002 0.0048
Antimony (Sb) 0.00232 <0.00005 0.00008 <0.00005 0.00011 0.00022
Arsenic (As) 0.0008 0.0003 0.0011 0.0014 0.00102 0.00163
Cadmium (Cd) 0.00004 0.00001 0.00003 0.00001 <0.000005 0.000008
Calcium (Ca) 50.1 66.6 62.5 65.9 66.8 69.5
Chromium (Cr) <0.0002 <0.0002 <0.0002 <0.0002 <0.0001 <0.0001
Cobalt (Co) 0.00059 0.00006 0.00006 0.00004 0.000045 0.000063
Copper (Cu) 0.0008 0.0002 <0.0001 <0.0001 <0.00005 0.00012
Iron (Fe) 0.016 0.256 1.99 1.62 0.068 1.25
Lead (Pb) 0.00003 0.00005 0.00006 <0.00002 <0.000005 0.000045
Magnesium (Mg) 10.8 12.3 11.8 11.9 13.1 125
Manganese (Mn) 0.222 0.322 0.114 0.0612 0.0743 0.0434
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) 0.0179 0.0036 0.00466 0.00485 0.00419 0.00518
Nickel (Ni) 0.0033 <0.0005 <0.0005 <0.0005 0.00007 0.00031
Phosphorus (P) <0.1 <0.1 <0.1 <0.1 0.006

Potassium (K) 4.78 2.06 1.87 2.06 2.13 1.93
Selenium (Se) <0.0005 <0.0005 <0.0005 <0.0005 <0.00004 <0.00004
Silicon (Si) 3.77 3.98 3.67 3.54 3.88 3.58
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005
Sodium (Na) 8.07 0.45 0.52 0.59 0.58 0.72
Strontium (Sr) 0.159 0.0854 0.0788 0.077 0.09 0.0846
Thallium (T1) <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002
Vanadium (V) 0.00083 <0.00005 <0.00005 <0.00005 <0.0002 <0.0002
Zinc (Zn) <0.0005 <0.0005 0.0041 <0.0005 <0.0001 0.0016

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
377 13 390
209 20 224
5.7 3.6 11
225 21 248
8.3 0.2 9
11 7 18
0.7 0.4 1
165 19.3 186
1.8 1.8 2.9
0.10 0.06 0.18
0.6 0.1 0.7
0.99 0.053 1.04
29.5 11.2 42.0
0.078 0.054 0.151
0.0086 0.0136 0.0270
0.0022 0.0004 0.0028
0.044 0.027 0.073
0.011 0.015 0.033
0.0084 0.0158 0.0316
0.0005 0.00091 0.0018
0.0010 0.0005 0.0016
0.000017 0.000014 0.00004
63.6 7.0 68.8
0.00017 0.00005 0.00020
0.00014 0.00022 0.00046
0.00023 0.00028 0.00065
0.87 0.86 1.90
0.000035 0.000020 0.000058
12.07 0.78 12.95
0.139 0.110 0.297
0.00001 0 0.00001
0.00673 0.00550 0.01472
0.00086 0.00121 0.00260
0.081 0.042038078 0.100
247 1.13 4.12
0.00035 0.00024 0.00050
3.74 0.17 3.96
0.000008 0.000003 0.000010
1.82 3.06 6.23
0.096 0.031 0.142
0.00003 0.00002 0.00005
0.00023 0.00030 0.00067
0.0012 0.0015 0.0035




Appendix B: Groundwater Quality Monitoring Data

MWO06-10S

Sample name MWO06-10S MW 06-10S MW 06-10S MW 06-10S MW 06-10S MW06-10S MW 05-10S MW06-10S MWO06-10S

Date 15-Jun-06 6-Jun-07 11-Jul-07 31-Aug-07 22-Sep-07 8-Oct-07 14-Feb-08 24-May-08 31-Aug-08 AVG Std Dev. 95th
Job Number A626573 A724712 A731839 A741295 A745736 A748794 A807257 A825056 A845319 Percentile
Parameters (mg/L)

Physical Parameters

Conductivity 296 275 274 278 273 290 290 280 282 9 294
Dissolved Hardness 160 141 136 115 144 138 129 148 146 140 13 155
Total Suspended Solids <4 <4 <4 <4 <4 <4 <4 <4 <4 4 0 4
Total Dissolved Solids 200 180 168 184 194 166 220 180 160 184 19 212
pH 8.2 8.2 8.1 8.3 8.2 8.1 8.3 8.1 8.1 8.2 0.1 8
Turbidity 0.2 0.3 0.5 0.4 0.3 0.5 0.7 0.5 0.9 0 0 1
DOC 1.9 0.7 1.4 <0.5 1.4 <0.5 <0.5 <0.5 <0.5 0.9 0.5 2
Major Anions

Alkalinity-Total 116 116 118 111 115 112 120 110 110 114 3.6 119
Acidity - Total 1.8 <0.5 1.5 1.3 0.7 1.8
Bromide <0.1 <0.1 <0.1 <0.01 <0.01 <0.01 <0.1 <0.1 <0.1 0.07 0.05 0.10
Chloride <0.5 4.9 <0.5 <0.5 1.1 <0.5 <0.5 <0.5 0.5 1.1 15 3.4
Fluoride 0.26 0.28 0.22 0.24 0.23 0.27 0.22 0.21 0.24 0.026 0.28
Sulphate 44.6 29.5 28.4 29.4 29.7 29.7 33.2 30 29 315 5.1 40.0
Nutrient Parameters

Ammonial Nitrogen 0.058 0.017 0.015 0.01 0.025 0.02 0.015 0.012 0.026 0.022 0.015 0.045
Nitrate Nitrogen 0.04 <0.002 0.009 <0.002 <0.002 0.003 <0.002 0.003 0.024 0.0097 0.0135 0.0336
Nitrite Nitrogen 0.004 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0022 0.0007 0.0032
Total Phosphate 0.007 0.051 0.044 0.045 0.02 0.025 0.046 0.027 0.024 0.032 0.015 0.049
Dissolved Ortho-Phosphate 0.006 0.054 0.022 0.04 0.02 0.029 0.023 0.018 0.018 0.026 0.014 0.048
Dissolved Metals

Aluminum (Al) 0.0087 0.0053 0.0055 0.0069 0.0052 0.0039 0.0046 0.0028 0.005 0.0053 0.0017 0.0080
Antimony (Sb) 0.00332 0.00039 0.00034 0.00033 0.00041 0.00028 0.00032 0.00035 0.00043 0.0007 0.0010 0.0022
Arsenic (As) 0.003 0.0053 0.005 0.0044 0.0047 0.0046 0.00458 0.00498 0.00544 0.0047 0.0007 0.0054
Cadmium (Cd) 0.00007 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 0.000015 0.000021 0.00005
Calcium (Ca) 54.1 49.8 47.6 40.6 48.8 48.6 45.3 51.5 50.9 48.6 3.9 53.1
Chromium (Cr) 0.0006 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0001 <0.0001 <0.0001 0.00021 0.00015 0.00044
Cobalt (Co) 0.00368 0.00019 0.00014 0.00011 0.00027 0.00019 0.000157 0.000181 0.000202 0.00057 0.00117 0.00232
Copper (Cu) 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00005 0.00058 0.00005 0.00016 0.00017 0.00047
Iron (Fe) 0.119 0.207 0.182 0.041 0.048 0.117 0.16 0.189 0.269 0.15 0.07 0.24
Lead (Pb) 0.00015 0.00003 <0.00002 0.00003 0.00005 <0.00002 0.000013 0.000027 0.000024 0.000040 0.000042 0.000110
Magnesium (Mg) 5.19 4.1 4.1 3.27 4.08 4.15 3.76 4.72 4.7 4.23 0.57 5.00
Manganese (Mn) 0.252 0.09 0.0916 0.0487 0.0998 0.0845 0.0853 0.0979 0.122 0.108 0.057 0.200
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 0.00001
Molybdenum (Mo) 0.00577 0.00199 0.00184 0.00232 0.00161 0.00184 0.00161 0.00155 0.00145 0.00222 0.00136 0.00439
Nickel (Ni) 0.0105 0.0014 <0.0005 <0.0005 0.0022 <0.0005 0.00078 0.00072 0.00074 0.00198 0.00324 0.00718
Phosphorus (P) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.03 0.033 0.083 0.032 0.100
Potassium (K) 2.39 1.22 1.2 1.91 1.24 1.18 2.19 1.47 1.27 1.56 0.47 2.31
Selenium (Se) <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00004 <0.00004 <0.00004 0.00035 0.00023 0.00050
Silicon (Si) 3.31 3.96 4.14 5.41 3.57 4.39 3.49 4.15 3.84 4.03 0.62 5.00
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 0.000011 <0.000005 0.000009 0.000002 0.000011
Sodium (Na) 9.21 9.03 7.16 14.4 3.91 7.56 5.25 5.32 3.31 7.24 3.40 12.32
Strontium (Sr) 0.194 0.164 0.168 0.145 0.177 0.175 0.172 0.186 0.201 0.176 0.017 0.198
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 0.000005 <0.000002 0.00003 0.0 0.00005
Vanadium (V) 0.00011 0.00018 0.0001 0.00019 <0.00005 <0.00005 <0.0002 <0.0002 <0.0002 0.00014 0.0 0.000
Zinc (Zn) 0.009 0.0006 0.0013 0.0014 0.0021 0.0019 0.002 0.0013 0.0019 0.0024 0.0025 0.0062

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation




Appendix B: Groundwater Quality Monitoring Data

MWO06-10M

Sample name MWO06-10M 06-10M 06-10M MW 06-10M MW 06-10M MW 06-10M MW 06-10M MWO06-10M MWO06-10M
Date 16-Jun-06 27-Apr-07 9-May-07 6-Jun-07 11-Jul-07 31-Aug-07 22-Sep-07 8-Oct-07 31-Aug-08
Job Number A626446 A717990 A719951 A724712 A731839 A741295 A745736 A748794 A845319
Parameters (mg/L)

Physical Parameters

Conductivity 488 467 463 479 473 470 480
Dissolved Hardness 260 256 282 277 262 271 267 271 261
Total Suspended Solids <4 <4 5 10 10 7 14 <4 12
Total Dissolved Solids 258 316 288 286 304 256 290 296 280
pH 8.4 8.2 8.3 8.3 8.3 8.2 8.1 8.1 8.1
Turbidity 4.3 2.6 39.8 39.7 48.5 49.9 19.7 3.8 61.2
DOC 42.5 <0.5 <0.5 0.9 <0.5 0.6 <0.5 <0.5
Major Anions

Alkalinity-Total 189 204 196 202 208 207 205 204 210
Acidity - Total 4.4
Bromide <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.01 <0.1
Chloride <0.5 <0.5 4.1 0.9 0.9 2.8 3 <0.5 0.9
Fluoride 0.83 0.78 0.79 0.79 0.74 0.68
Sulphate 61 61.3 67.9 53 43.5 38.7 44.6 48.9 51
Nutrient Parameters

Ammonial Nitrogen 0.096 0.063 0.066 0.057 0.043 0.059 0.045 0.062 0.07
Nitrate Nitrogen 0.02 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 0.002 2.37
Nitrite Nitrogen <0.002 <0.002 0.006 <0.002 0.006 <0.002 0.007 <0.002 <0.002
Total Phosphate <0.005 0.056 0.067 0.027 0.007 <0.005 0.042
Dissolved Ortho-Phosphate 0.006 0.006 0.006 0.003 0.004 0.02 0.006 0.006 0.002
Dissolved Metals

Aluminum (Al) 0.0063 <0.0002 0.0009 0.0037 0.0038 0.0107 0.0042 0.0007 0.0036
Antimony (Sb) 0.0064 0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00002
Arsenic (As) 0.0005 0.0001 <0.0001 0.0004 0.0003 0.0004 0.0005 0.0002 0.00039
Cadmium (Cd) 0.00002 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.000005
Calcium (Ca) 86.9 83.6 93.7 90 83.9 86.8 81.8 86.9 82.8
Chromium (Cr) <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0001
Cobalt (Co) 0.00113 0.00007 0.00007 0.00009 0.00005 0.00005 0.00007 0.00003 0.000034
Copper (Cu) <0.00001 <0.0001 <0.0001 <0.0001 <0.0001 0.0003 <0.0001 <0.0001 0.00005
Iron (Fe) 1.33 0.176 2.81 4.84 4.41 4.17 2.69 0.552 6.34
Lead (Pb) 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00008 0.00003 <0.00002 0.000025
Magnesium (Mg) 10.3 11.4 11.7 12.7 12.7 13.2 12.2 13.1 13.1
Manganese (Mn) 0.3 0.244 0.186 0.235 0.259 0.25 0.252 0.233 0.258
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) 0.00468 0.00211 0.002 0.00202 0.00202 0.00216 0.00203 0.00202 0.00274
Nickel (Ni) 0.0009 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0011 <0.0005 0.00011
Phosphorus (P) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Potassium (K) 7.56 1.69 1.95 1.95 1.79 2.06 1.83 1.43 1.86
Selenium (Se) <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00004
Silicon (Si) 3.8 3.78 4.19 3.89 3.96 3.85 3.53 3.69 3.83
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005
Sodium (Na) 7.95 2.86 3.38 3.15 2.76 2.84 2.45 2.87 3.14
Strontium (Sr) 0.24 0.148 0.151 0.142 0.139 0.133 0.145 0.14 0.154
Thallium (T1) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002
Vanadium (V) <0.00005 0.00012 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.0002
Zinc (Zn) <0.0005 <0.0005 <0.0005 <0.0005 0.0007 0.0034 0.005 0.0006 0.0013

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
474 9 486
267 9 280
8 4 13
286 20 311
8.2 0.1 8
30 23 57
0.6 0.1 1
203 6.5 209
4.4 4.4
0.07 0.05 0.10
1.6 1.4 3.7
0.77 0.052 0.82
52.2 9.6 65.3
0.062 0.015 0.086
0.0043 0.0064 0.0137
0.0034 0.0022 0.0066
0.030 0.026 0.064
0.007 0.005 0.014
0.0038 0.0033 0.0089
0.0008 0.0021 0.0039
0.0003 0.0002 0.0005
0.000011 0.000004 0.00002
86.3 3.8 92.2
0.00019 0.00003 0.00020
0.00018 0.00036 0.00071
0.00011 0.00008 0.00022
3.04 2.08 5.74
0.000028 0.000020 0.000060
12.27 0.97 13.16
0.246 0.030 0.284
0.00001 0 0.00001
0.00242 0.00088 0.00390
0.00057 0.00028 0.00102
0.100 0.000 0.100
2.46 1.92 5.36
0.00045 0.00015 0.00050
3.84 0.18 4.10
0.000009 0.000002 0.000010
3.49 1.69 6.12
0.155 0.033 0.206
0.00004 0.0 0.00005
0.00007 0.0 0.000
0.0014 0.0016 0.0044




Appendix B: Groundwater Quality Monitoring Data

MWO06-10D

Sample name MWO06-10D MW 06-10D MW 06-10D MW 06-10D MW 06-10D
Date 19-Jun-06 6-Jun-07 11-Jul-07 31-Aug-07 22-Sep-07
Job Number A626446 A724712 A731839 A741295 A745736
Parameters (mg/L)

Physical Parameters

Conductivity 463 460 475 473
Dissolved Hardness 170 278 266 274 276
Total Suspended Solids <4 13 11 7 7
Total Dissolved Solids 170 272 286 288 308
pH 8.5 8.4 8.3 8.2 8.2
Turbidity 0.2 49.4 53.9 57.1 24.3
DOC 29.1 <0.5 <0.5 <0.5 0.6
Major Anions

Alkalinity-Total 140 237 242 236 239
Acidity - Total

Bromide <0.1 <0.1 <0.1 <0.01 <0.01
Chloride <0.5 3.4 0.9 24 1.6
Fluoride 1.08 1.01 0.98 0.95
Sulphate 26.4 21.8 15.5 19.2 16.4
Nutrient Parameters

Ammonial Nitrogen 0.157 0.043 0.117 0.059 0.066
Nitrate Nitrogen 0.24 <0.002 <0.002 <0.002 <0.002
Nitrite Nitrogen 0.004 0.002 0.007 <0.002 <0.002
Total Phosphate <0.005 0.025 0.019 0.022 0.005
Dissolved Ortho-Phosphate 0.005 0.003 0.003 0.015 0.01
Dissolved Metals

Aluminum (Al) 0.0046 0.0196 0.0031 0.0076 0.0022
Antimony (Sb) 0.0371 0.00108 0.00038 0.00064 0.00039
Arsenic (As) 0.0006 0.0003 0.0003 0.0003 0.0004
Cadmium (Cd) 0.00071 <0.00001 <0.00001 <0.00001 0.00001
Calcium (Ca) 48.5 75 73.1 75.9 75
Chromium (Cr) <0.0002 <0.0002 <0.0002 <0.0002 0.0002
Cobalt (Co) 0.00027 0.00003 <0.00002 <0.00002 0.00003
Copper (Cu) 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Iron (Fe) 0.047 5.04 4.55 4.64 2.3
Lead (Pb) <0.00002 0.00014 <0.00002 0.00008 <0.00002
Magnesium (Mg) 11 221 20.3 20.6 19.6
Manganese (Mn) 0.117 0.0976 0.112 0.0995 0.0995
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001
Molybdenum (Mo) 0.00776 0.0045 0.00324 0.00423 0.00363
Nickel (Ni) 0.0023 <0.0005 <0.0005 <0.0005 0.0011
Phosphorus (P) <0.1 <0.1 <0.1 <0.1 <0.1
Potassium (K) 6.46 2.74 2.39 2.63 2.31
Selenium (Se) 0.0031 <0.0005 <0.0005 0.0005 <0.0005
Silicon (Si) 3.14 4 3.62 3.68 3.29
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001
Sodium (Na) 3.54 1.39 1.09 1.18 1.04
Strontium (Sr) 0.17 0.169 0.168 0.163 0.174
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Vanadium (V) 0.0001 0.00008 <0.00005 <0.00005 <0.00005
Zinc (Zn) <0.0005 0.0038 0.0008 <0.0005 0.0008

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
468 7 475
253 47 278
8.4 3.6 13
265 55 304
8.3 0.1 8
37 24 56
0.5 0.0 1
219 44.1 241
0.06 0.05 0.10
1.8 1.2 3.2
1.01 0.056 1.07
19.9 4.4 25.5
0.088 0.047 0.149
0.0020 0 0.0020
0.0034 0.0022 0.0064
0.015 0.010 0.024
0.007 0.005 0.014
0.0074 0.0071 0.0172
0.00062 0.00033 0.001
0.0004 0.0001 0.0006
0.00001 0 0.00001
69.5 11.8 75.7
0.00020 0.00000 0.00020
0.00003 0.00001 0.00003
0.00010 0.00000 0.00010
4.13 1.24 4.98
0.000056 0.000054 0.000128
18.72 4.41 21.80
0.105 0.009 0.116
0.00001 0 0.00001
0.00467 0.00180 0.00711
0.00098 0.00078 0.00206
0.100 0 0.100
3.31 1.77 5.72
0.0005 0.0000 0.0005
3.55 0.34 3.94
0.000010 0.000000 0.000010
1.65 1.07 3.11
0.169 0.004 0.173
0.00005 0.00000 0.00005
0.00007 0.00002 0.00010
0.0013 0.0014 0.0032




Appendix B: Groundwater Quality Monitoring Data

MWO06-11S

Sample name MWO06-11S MWOQ5-16M MWO06-11S MW 06-11S MW 06-11S MW 06-11S MW 06-11S MWO06-11S MW06-11S MWO06-11S

Date 18-Jun-06 18-Jun-06 13-Sep-06 10-Jun-07 13-Jul-07 3-Sep-07 23-Sep-07 8-Oct-07 23-May-08 3-Sep-08 AVG Std Dev. 95th
Job Number A626446 AB26446 72772 A725184 A731839 A741295 A745736 A748794 AB25056 A846361 Percentile
Parameters (mg/L)

Physical Parameters

Conductivity 141 326 310 326 337 336 420 400 325 84 413
Dissolved Hardness 220 260 86.6 191 162 169 180 185 242 223 192 49 252
Total Suspended Solids <4 <4 155 <4 <4 <4 <4 <4 <4 <4 19 48 87
Total Dissolved Solids 289 304 83 160 218 194 244 208 240 240 218 64 297
pH 8.6 8.7 8.81 8.3 8.3 8.4 8.3 8.2 8.3 8.4 8.4 0.2 9
Turbidity 1 0.2 11.6 0.4 0.4 0.5 0.3 0.5 0.5 0.4 2 4 7
DOC 35.9 38.3 <0.5 0.7 0.8 1.3 <0.5 0.9 0.9 0.8 0.3 1
Major Anions

Alkalinity-Total 159 176 42.1 137 133 134 138 139 180 160 140 385 178
Acidity - Total <0.5 1.9 1.2 1.0 1.8
Bromide <0.1 <0.1 <0.05 <0.1 <0.1 <0.01 <0.01 <0.01 <0.1 0.2 0.08 0.06 0.16
Chloride <0.5 <0.5 <0.5 1.8 <0.5 <0.5 2.6 <0.5 <0.5 0.9 0.9 0.7 2.2
Fluoride 1.53 2.17 2.1 2.15 2.27 2.08 2.25 221 2.10 0.238 2.26
Sulphate 80.5 73.4 30.2 30.4 31.3 33.6 35.8 35.4 36 36 42.3 18.5 77.3
Nutrient Parameters

/Ammonial Nitrogen 0.17 0.177 0.294 0.162 0.088 0.133 0.146 0.164 0.189 0.14 0.166 0.053 0.247
Nitrate Nitrogen 0.17 0.14 <0.005 <0.002 <0.002 0.002 0.002 <0.002 0.003 0.009 0.0337 0.0644 0.1565
Nitrite Nitrogen 0.005 0.004 <0.001 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0024 0.0012 0.0046
Total Phosphate 0.043 0.048 0.027 0.021 0.025 0.028 0.032 0.064 0.031 0.035 0.014 0.058
Dissolved Ortho-Phosphate 0.013 0.02 <0.001 0.016 0.016 0.027 0.025 0.029 0.064 0.027 0.024 0.016 0.048
Dissolved Metals

Aluminum (Al) 0.033 0.0346 0.0305 0.035 0.0181 0.0145 0.0165 0.0109 0.005 0.022 0.0220 0.0107 0.0348
Antimony (Sb) 0.00376 0.0039 0.0012 0.0005 0.00208 0.00115 0.00065 0.00114 0.00031 0.00059 0.0015 0.0013 0.0038
Arsenic (As) 0.0043 0.0054 0.00261 0.0036 0.0031 0.0042 0.0039 0.0042 0.00322 0.00365 0.0038 0.0008 0.0049
Cadmium (Cd) 0.00009 0.00006 <0.00002 0.00005 0.00005 0.00007 0.00008 0.00005 0.000006 0.000047 0.000052 0.000025 0.00009
Calcium (Ca) 69.8 77.4 20.8 56.9 46 48.6 49.7 54.1 70.3 64.3 55.8 16.2 74.2
Chromium (Cr) 0.0051 0.001 <0.0005 <0.0002 <0.0002 <0.0002 0.0004 0.0003 <0.0001 0.0013 0.00093 0.00152 0.00339
Cobalt (Co) 0.0006 0.00074 <0.0001 0.00021 0.00005 0.00004 0.00016 0.00017 0.000159 0.000128 0.00024 0.00024 0.00068
Copper (Cu) 0.0005 0.0004 0.00017 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 0.00011 0.00017 0.00019 0.00014 0.00046
Iron (Fe) 0.009 0.029 <0.030 0.271 0.183 0.181 0.006 0.212 0.002 0.287 0.13 0.12 0.28
Lead (Pb) 0.00005 0.00003 <0.00005 0.00005 0.0001 0.00003 0.00005 0.00002 <0.000005 0.000022 0.000041 0.000026 0.000077
Magnesium (Mg) 12 15.3 8.4 11.8 11.5 11.4 11.5 12.2 16.2 15.1 12.54 2.34 15.80
Manganese (Mn) 0.0438 0.0484 0.0279 0.0969 0.0625 0.0435 0.092 0.0721 0.0783 0.0844 0.065 0.023 0.095
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 0.00001
Molybdenum (Mo) 0.0289 0.0206 0.0157 0.0214 0.0303 0.0356 0.0257 0.03 0.0184 0.0265 0.02531 0.00619 0.03322
Nickel (Ni) 0.0025 0.003 0.00105 <0.0005 <0.0005 <0.0005 0.0013 <0.0005 0.00051 0.0266 0.00370 0.00810 0.01598
Phosphorus (P) <0.1 <0.1 <0.30 <0.1 <0.1 <0.1 <0.1 <0.1 0.034 0.092 0.023 0.100
Potassium (K) 4.37 2.69 <2 13 2.03 2.59 1.9 1.68 1.91 2.23 2.27 0.84 3.61
Selenium (Se) 0.0017 0.0011 <0.0005 0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.00004 <0.00004 0.00060 0.00049 0.00143
Silicon (Si) 5.15 4.76 3.36 4.5 4.57 4.63 4.33 4.85 4.52 5.04 4.57 0.49 5.10
Silver (Ag) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.000006 <0.000005 0.000009 0.000002 0.000010
Sodium (Na) 32 20.4 7.3 3.15 3.83 4.42 4.48 4.89 4.45 4.56 8.95 9.55 26.78
Strontium (Sr) 0.218 0.208 0.114 0.0977 0.0978 0.0987 0.109 0.105 0.128 0.13 0.131 0.045 0.214
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 0.00004 0.0 0.00005
Vanadium (V) 0.00225 0.00172 <0.001 0.00171 0.00093 0.00074 0.00059 0.00087 <0.0002 0.0003 0.00103 0.0 0.002
Zinc (Zn) <0.0005 <0.0005 <0.001 <0.0005 0.0007 0.0007 0.0026 <0.0005 0.0002 0.0022 0.0009 0.0008 0.0024

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation




Appendix B: Groundwater Quality Monitoring Data

MWO06-12S

Sample name MWO06-12S MWO06-12S 06-12S 06-12S 06-12S MW 06-12S MW 06-12S MW 06-12S MW 06-12S MWO06-12S MW 05-12S MWO06-12S MW 06-12S

Date 16-Jun-06 13-Sep-06 14-Mar-07 26-Apr-07 10-May-07 10-Jun-07 12-Jul-07 2-Sep-07 21-Sep-07 8-Oct-07 14-Feb-08 22-May-08 5-Sep-08 AVG Std Dev. 95th
Job Number A626470 22772 A710946 A717990 A719951 A725184 A731839 AT741295 A745736 A748794 AB07257 AB25056 AB46692 Percentile
Parameters (mg/L)

Physical Parameters

Conductivity 1050 983 871 801 777 799 780 791 810 820 800 844 90 1017
Dissolved Hardness 200 175 262 319 353 314 331 358 373 382 343 391 390 322 70 390
Total Suspended Solids <4 596 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 49.5 164.2 241
Total Dissolved Solids 234 741 658 642 576 494 604 578 606 570 580 550 530 566 117 691
pH 77 8.42 8 8.6 8.4 8.2 8.3 8.3 8.3 8.2 8.4 8.3 8.2 8.3 0.2 8
Turbidity 0.2 350 0.2 2.8 <0.1 0.1 0.3 0.7 1.7 0.3 0.6 0.3 1.4 28 97 142
DOC 20.2 2.1 1.6 0.6 0.8 1.9 0.5 <0.5 1 0.8 1.1 0.6 2
Major Anions

Alkalinity-Total 64.5 85.6 112 158 151 132 141 143 146 146 150 150 130 131 28.0 154
Acidity - Total 1.4 <0.5 1.3 11 0.5 1.4
Bromide <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 0.05 0.05 0.06 <0.1 <0.1 0.2 0.09 0.04 0.14
Chloride 1.4 1.36 5.8 <0.5 3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 0.7 13 15 4.1
Fluoride 0.915 1.14 1.13 1.09 1.12 1.05 1.05 1.07 0.93 1.06 0.082 1.14
Sulphate 99.2 426 372 285 287 273 263 274 277 271 293 270 270 281.6 72.7 393.6
Nutrient Parameters

Ammonial Nitrogen 0.058 0.308 0.139 0.195 0.193 0.194 0.115 0.143 0.19 0.128 0.104 0.094 0.044 0.147 0.070 0.240
Nitrate Nitrogen 0.45 <0.005 0.003 0.013 0.003 <0.002 0.002 <0.002 <0.002 0.005 0.011 0.024 0.039 0.0093 0.0115 0.0308
Nitrite Nitrogen 0.005 0.0198 <0.002 <0.002 0.005 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 0.004 0.0040 0.0049 0.0109
Total Phosphate 0.022 0.022 0.037 0.019 0.051 0.015 0.031 0.034 0.043 0.030 0.012 0.048
Dissolved Ortho-Phosphate 0.005 0.0563 0.05 0.043 0.018 0.027 0.028 0.046 0.024 0.025 0.024 0.007 0.029 0.016 0.053
Dissolved Metals

Aluminum (Al) 0.0278 0.0915 0.0074 0.0023 0.0026 0.0012 0.0016 0.0011 0.0024 0.0012 0.0029 <0.0002 0.0033 0.0112 0.0252 0.0533
Antimony (Sb) 0.00683 0.0136 0.00207 0.0019 0.00199 0.00137 0.00108 0.00071 0.00088 0.00115 0.00107 0.00144 0.00092 0.0027 0.00364 0.0095
Arsenic (As) 0.0007 0.0049 0.0043 0.0041 0.004 0.0028 0.0029 0.0031 0.0033 0.0018 0.00191 0.00225 0.00205 0.0029 0.0012 0.0045
Cadmium (Cd) 0.00023 <0.00004 0.00003 0.00003 0.00002 0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 0.000032 0.000061 0.00012
Calcium (Ca) 38.1 51.6 79.5 102 112 95.6 102 112 111 119 109 124 123 98.4 26.7 123.4
Chromium (Cr) 0.0013 <0.001 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 <0.0001 0.0001 0.00035 0.00037 0.00112
Cobalt (Co) 0.0035 0.00075 0.00072 0.00077 0.00062 0.00042 0.00045 0.00055 0.00081 0.00078 0.000339 0.000552 0.000737 0.00085 0.00081 0.00189
Copper (Cu) 0.0023 <0.0002 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00011 0.00028 0.00016 0.00030 0.00060 0.00109
Iron (Fe) 0.096 0.136 0.008 0.007 <0.005 <0.005 0.095 0.262 0.624 0.009 0.015 0.006 0.447 0.13 0.20 0.52
Lead (Pb) 0.00036 0.00021 0.00002 0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0.00002 <0.000005 0.000019 0.000062 0.000104 0.000270
Magnesium (Mg) 4.25 11.2 155 15.6 18.2 18.3 18.3 19.2 19 20.7 175 19.8 20.3 16.76 4.53 20.46
Manganese (Mn) 0.169 0.186 0.21 0.364 0.407 0.197 0.284 0.331 0.376 0.325 0.192 0.272 0.329 0.280 0.082 0.388
Mercury (Hg) <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0 0.00001
Molybdenum (Mo) 0.0125 0.0468 0.0297 0.0123 0.0082 0.00577 0.00496 0.00473 0.00385 0.0035 0.00289 0.00354 0.0025 0.01086 0.01306 0.03654
Nickel (Ni) 0.0121 0.0072 0.0028 0.002 0.0013 0.001 <0.0005 <0.0005 0.002 <0.0005 0.00105 0.00137 0.00154 0.00260 0.00335 0.00916
Phosphorus (P) <0.1 <0.30 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.029 0.031 0.087 0.028319926 0.100
Potassium (K) 2.07 33 3.27 2.26 2.77 25 2.78 3.19 2.96 2.19 2.66 2.81 3.07 2.76 0.41 3.28
Selenium (Se) 0.0035 0.00097 0.0008 0.0005 <0.0005 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00004 <0.00004 <0.00004 0.00068 0.00089 0.00198
Silicon (Si) 3.06 4.2 6.34 9.04 9.74 8.37 8.06 7.7 7 7.44 6.51 9.43 6.85 7.21 1.93 9.55
Silver (Ag) <0.00001 <0.00002 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 0.000010 0.000004 0.000014
Sodium (Na) 34.2 161 118 65.6 60.2 58.1 45.7 42.2 34 36.4 34.7 37.3 30.2 58.28 38.76 135.20
Strontium (Sr) 0.0886 0.196 0.253 0.441 0.375 0.343 0.361 0.349 0.384 0.393 0.417 0.432 0.413 0.342 0.103 0.436
Thallium (TI) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 <0.000002 0.00004 0.00002 0.00005
Vanadium (V) 0.00063 0.0055 0.00246 0.00329 0.00227 0.00136 0.00073 0.00035 0.00036 0.0006 0.0004 0.0003 <0.0002 0.00142 0.00158 0.00417
Zinc (Zn) 0.033 0.009 <0.0005 0.0102 <0.0005 <0.0005 0.0007 <0.0005 0.001 0.0009 0.0009 0.0002 0.002 0.0046 0.0092 0.0193

_DL too high; not used in statistical evaluation

|:|Suspect data, not used in statistical evaluation




Appendix C
Stream Sediment Quality Data



Appendix C: Stream Sediment Quality Data

w38

Maxxam ID w8 W8A ws8B Ww8C
Sampling Date 10-Sep-05 8/25/2007 8/25/2007 8/25/2007
Lab Report Units Ab536970 8196643 8196643 8196643
Misc. Inorganics

Soluble (2:1) pH pH Units 7.54 7.18 7.12 7.15
Total Metals by ICPMS

Total Aluminum (Al) mg/kg 11100 9150 8740 10200
Total Antimony (Sb) mg/kg 1.2 1 1 1.1
Total Arsenic (As) mg/kg 9 7.1 5.7 5.8
Total Barium (Ba) mg/kg 292 231 204 231
Total Beryllium (Be) mg/kg 0.2 0.2 0.2 0.3
Total Bismuth (Bi) mg/kg 0.2 0.2 0.2 0.2
Total Cadmium (Cd) mg/kg 1.06 1.72 2.09 2.18
Total Calcium (Ca) mg/kg 4720 6760 7730 10000
Total Chromium (Cr) mg/kg 34.3 33 26 37
Total Cobalt (Co) mg/kg 12.1 10.4 10 11.2
Total Copper (Cu) mg/kg 108 52.1 53.8 61
Total Iron (Fe) mg/kg 27400 22600 18700 21000
Total Lead (Pb) mg/kg 56.4 16.7 15.9 16.1
Total Magnesium (Mg) mg/kg 9390 7150 5820 6700
Total Manganese (Mn) mg/kg 490 415 335 388
Total Mercury (Hg) mg/kg <0.05 0.06 0.07 0.07
Total Molybdenum (Mo) mg/kg 1.8 15 1.3 1.9
Total Nickel (Ni) mg/kg 44.6 47.7 39 52
Total Phosphorus (P) mg/kg 1090 881 821 991
Total Potassium (K) mg/kg 586 513 482 556
Total Selenium (Se) mg/kg 1.9 2.2 2.5 3.2
Total Silver (Ag) mg/kg 0.25 0.34 0.35 0.34
Total Sodium (Na) mg/kg <100 <100 <100 <100
Total Strontium (Sr) mg/kg 23.3 26 27.4 31.2
Total Thallium (TI) mg/kg 0.09 <0.05 <0.05 <0.05
Total Tin (Sn) mg/kg 6.9 0.3 0.3 0.3
Total Titanium (Ti) mg/kg 914 582 556 531
Total Vanadium (V) mg/kg 40.3 30 26 30
Total Zinc (Zn) mg/kg 301 280 267 286
Total Zirconium (Zr) mg/kg 4.6 1 1 0.8

AVG Std Dev. 95th
Percentile
7.2 0.2 7.5
9798 1064 10965
1.1 0.1 1.2
6.9 15 8.7
240 37 283
0.23 0.05 0.29
0.2 0.0 0.2
1.76 0.51 2.17
7303 2193 9660
33 5 37
10.9 0.9 12.0
68.7 26.5 101
22425 3683 26680
26.3 20.1 50.4
7265.0 1520.5 9054.0
407 65 479
0.06 0.01 0.07
1.63 0.28 1.89
46 5 51
946 119 1075
534.3 45.9 581.5
2.45 0.56 3.10
0.32 0.05 0.35
100 0 100
27.0 3.3 30.6
0.06 0.02 0.08
1.95 3.30 5.91
646 180 864
32 6 39
284 14 299
1.9 1.8 4.1




Appendix C: Stream Sediment Quality Data

w9

Maxxam ID W9 WO9A W9B WoC W9 WO9A W9B WaC WA W9B wWoC
Sampling Date 10-Sep-05 6-Oct-06 6-Oct-06 6-Oct-06 14-Sep-06 25-Aug-07 25-Aug-07 25-Aug-07 24-Aug-08 24-Aug-08 24-Aug-08
Lab Report Units A536970 A648127 A648127 A648127 22770 A740704 A740704 A740704 A844051 A844051 A844051
Misc. Inorganics

Soluble (2:1) pH pH Units 8.84 7.26 7.29 7.61 7.58 7.79 7.65 7.40 7.35 7.46
Total Metals by ICPMS

Total Aluminum (Al) ma/kg 12400 11500 9310 10800 13300 8890 9200 8550 8940 8630 9480
Total Antimony (Sb) mg/kg 1.6 1.7 1.8 1.5 <20 15 1.8 1.7 2.1 2.2 2
Total Arsenic (As) mg/kg 12.8 13.2 13.6 12.2 <50 12.2 11.2 12 13.5 12.7 11.3
Total Barium (Ba) ma/kg 383 362 430 364 303 382 569 398 743 873 781
Total Beryllium (Be) ma/kg 0.3 0.3 0.3 0.2 <0.5 0.3 0.2 0.2 0.3 0.3 0.3
Total Bismuth (Bi) mg/kg 0.9 0.3 0.5 0.4 | <20 | 0.2 0.4 0.2 0.7 0.3 0.3
Total Cadmium (Cd) mg/kg 12.3 15.9 23.7 14.3 9.9 22 32.1 25.1 35.2 48 35.3
Total Calcium (Ca) mg/kg 9170 11300 16700 12200 15100 18000 16300
Total Chromium (Cr) mg/kg 29.3 31 26 35 31.0 21 20 20 19 19 21
Total Cobalt (Co) mg/kg 11.9 11.5 10.5 11.2 12.9 11.1 11 11.7 13.2 13.4 12.5
Total Copper (Cu) mg/kg 67.9 81.7 83.4 75.9 415 60 98.1 70 107 112 112
Total Iron (Fe) mg/kg 28500 27900 24700 25800 32400 23600 23700 21700 34000 33100 34100
Total Lead (Pb) mg/kg 32.5 28.9 26.7 22.7 <30 19.5 22.8 19.6 28.5 25.5 23.1
Total Magnesium (Mg) mg/kg 10200 8960 6840 8610 08290 7280 6880 6970 6220 6040 7160
Total Manganese (Mn) mg/kg 802 861 925 830 1040 867 1020 1000 1620 3020 1510
Total Mercury (Hg) mg/kg <0.05 <0.05 0.05 <0.05 <0.05 0.07 0.06 0.09 0.1 0.1
Total Molybdenum (Mo) mg/kg 2.7 2.6 2.5 3.1 6.6 2.2 2.2 2.4 2.8 5 3
Total Nickel (Ni) mg/kg 82.5 93.7 110 90.4 63.9 118 157 131 153 271 161
Total Phosphorus (P) mg/kg 1910 2120 1750 2130 1560 1410 1580 1420 1910 2570 2100
Total Potassium (K) mg/kg 1580 1540 1170 1470 1680 1030 964 936 911 934 1000
Total Selenium (Se) mg/kg 2.2 1.9 3 2.2 <2 3.1 5.9 3.8 5.2 4.8 5.1
Total Silver (Ag) mg/kg 0.53 0.46 0.57 0.38 <2 0.36 0.57 0.39 0.64 0.66 0.7
Total Sodium (Na) mg/kg <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Total Strontium (Sr) mg/kg 46.8 47.1 51.8 43.6 48.8 48.6 68.5 53.3 61.3 71.2 62.6
Total Thallium (TI) ma/kg 0.2 0.13 0.13 0.19 = 0.11 0.13 0.11 0.15 0.32 0.16
Total Tin (Sn) mg/kg 2.3 1.9 1.8 3.7 0.2 0.3 0.2 0.3 0.3 0.3
Total Titanium (Ti) ma/kg 704 585 386 567 0769 385 310 377 307 308 356
Total Vanadium (V) ma/kg 59.3 59 45 58 100.0 47 35 36 35 36 38
Total Zinc (Zn) ma/kg 2860 2710 3300 2730 1370 3340 4390 3440 3950 4280 4070
Total Zirconium (Zr) mg/kg 3.3 8.9 6.5 8.5 0.6 0.6 0.5 1 0.7 1

AVG Std Dev. 95th
Percentile
7.6 0.5 8.4
10091 1648 12850
3.4 55 11.1
15.9 11.3 31.8
508 200 827
0.29 0.08 0.40
0.42 0.23 0.81
24.89 11.78 41.65
14110 3255 17610
25 6 33
11.9 1.0 13.3
82.7 22.8 112
28136 4603 34050
25.4 4.3 31.3
7586.4 1274.0 9580.0
1227 654 2320
0.07 0.02 0.10
3.19 1.37 5.80
130 57 216
1860 358 2350
1201 302 1630
3.56 1.47 5.55
0.66 0.46 1.35
100 0 100
54.9 9.5 69.9
0.16 0.06 0.27
1.13 1.22 3.07
459 167 737
50 19 80
3313 882 4335
3.2 35 8.7

_DL too high; not used in statistical evaluation




Appendix C: Stream Sediment Quality Data

W82

Maxxam ID W82A w82B ws82C
Sampling Date 30-Aug-07 30-Aug-07 30-Aug-07
Lab Report Units A740626 A740626 A740626
Misc. Inorganics

Soluble (2:1) pH pH Units 7.1 7.09 7.14
Total Metals by ICPMS

Total Aluminum (Al) mg/kg 5450 6070 5990
Total Antimony (Sb) mg/kg 5 4.3 5
Total Arsenic (As) mg/kg 33.7 26.7 28.3
Total Barium (Ba) mg/kg 2480 2160 2380
Total Beryllium (Be) mg/kg 0.2 0.2 0.3
Total Bismuth (Bi) mg/kg 0.3 0.3 0.3
Total Cadmium (Cd) mg/kg 157 137 162
Total Calcium (Ca) mg/kg 11600 16500 14500
Total Chromium (Cr) mg/kg 9 9 9
Total Cobalt (Co) mg/kg 79.8 63.9 76.4
Total Copper (Cu) mg/kg 236 273 257
Total Iron (Fe) mg/kg 63700 63900 61900
Total Lead (Pb) mg/kg 22.8 22.6 24.4
Total Magnesium (Mg) mg/kg 1280 1350 1310
Total Manganese (Mn) mg/kg 31000 24100 28600
Total Mercury (Hg) mg/kg <0.16 <0.22 0.18
Total Molybdenum (Mo) mg/kg 10.3 7.5 9.2
Total Nickel (Ni) mg/kg 799 724 760
Total Phosphorus (P) mg/kg 3020 3440 3230
Total Potassium (K) mg/kg 306 392 421
Total Selenium (Se) mg/kg 10.2 12.8 111
Total Silver (Ag) mg/kg 0.77 0.93 1.13
Total Sodium (Na) mg/kg <100 <100 <100
Total Strontium (Sr) mg/kg 67.6 77.6 71.4
Total Thallium (TI) mg/kg 0.36 0.29 0.3
Total Tin (Sn) mg/kg 0.1 0.2 0.2
Total Titanium (Ti) mg/kg 44 a7 44
Total Vanadium (V) mg/kg 21 19 19
Total Zinc (Zn) mg/kg 8030 7500 8060
Total Zirconium (Zr) mg/kg 0.5 0.5 0.5

AVG Std Dev. 95th
Percentile
7.1 0.0 7.1
5837 337 6062
4.8 0.4 5.0
29.6 3.7 33.2
2340 164 2470
0.23 0.06 0.29
0.3 0.0 0.3
152 13 162
14200 2464 16300
9 0 9
73.4 8.4 79.5
255.3 18.6 271
63167 1102 63880
23.3 1.0 24.2
1313.3 35.1 1346.0
27900 3503 30760
0.19 0.03 0.22
9.00 1.41 10.19
761 38 795
3230 210 3419
373 60 418
11.37 1.32 12.63
0.94 0.18 1.11
100 0 100
72.2 5.0 77.0
0.32 0.04 0.35
0.17 0.06 0.20
45 2 47
20 1 21
7863 315 8057
0.5 0.0 0.5




Appendix C: Stream Sediment Quality Data

w12

Maxxam 1D w12 W12A wW12B w12C w12 W12A W12B w12C W12A W12B wi12C
Sampling Date 7-Sep-05 5-Oct-06 5-Oct-06 5-Oct-06 8-Sep-06 26-Aug-07 26-Aug-07 26-Aug-07 24-Aug-08 24-Aug-08 24-Aug-08
Lab Report Units A536970 A648127 A648127 A648127 22770 A740704 A740704 A740704 A844051 A844051 A844051
Misc. Inorganics

Soluble (2:1) pH pH Units 7.49 6.93 7.07 7.54 6.96 6.83 6.54 7.21 7.25 7.12
Total Metals by ICPMS

Total Aluminum (Al) mg/kg 14500 7120 8420 11500 18200 11400 11700 12500 11100 11100 11500
Total Antimony (Sb) mg/kg 0.3 1.3 0.3 0.3 <20 0.3 0.3 0.3 0.3 0.3 0.4
Total Arsenic (As) mg/kg 7.4 9.6 5.2 6.4 <50 5.7 6.2 54 4.3 3.9 5
Total Barium (Ba) mg/kg 302 914 128 301 148 248 252 264 215 196 218
Total Beryllium (Be) mg/kg 0.2 0.1 <0.1 0.2 <0.5 0.2 0.2 0.2 0.2 0.2 0.2
Total Bismuth (Bi) mglkg 0.1 0.1 <0.1 0.1 | <20 | 0.1 0.1 0.1 0.1 0.1 0.1
Total Cadmium (Cd) mg/kg 1.14 0.79 0.92 1.19 <2 1.02 1.15 1.16 0.77 0.61 0.86
Total Calcium (Ca) mg/kg 4720 4290 5210 5030 3860 3190 3920
Total Chromium (Cr) mg/kg 38.5 26 34 38 47.5 31 30 33 30 27 29
Total Cobalt (Co) mg/kg 13.5 10 12 12.4 14.0 11.7 12 12.2 10.3 10.0 10.4
Total Copper (Cu) mg/kg 54 40 25.5 42.2 35.9 38.1 38.8 43.5 30.5 29.9 36.7
Total Iron (Fe) mg/kg 30400 19700 21100 25800 32000 23900 25500 25200 29000 30000 29900
Total Lead (Pb) mg/kg 12.2 8.2 5.5 9.2 <30 8.7 8.8 9.3 7.7 7.7 8.7
Total Magnesium (Mg) mg/kg 9080 4960 6300 7110 11300 6870 7320 7220 6890 6670 7050
Total Manganese (Mn) mg/kg 1470 1020 1160 1680 1340 992 1060 886 872 908 911
Total Mercury (Hg) mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Total Molybdenum (Mo) mg/kg 0.8 0.6 0.7 0.8 <4.0 0.6 0.6 0.6 0.7 0.7 0.7
Total Nickel (Ni) mg/kg 36.7 27.3 34 35.1 39.0 30.8 30.6 31.8 30.2 28.9 30.1
Total Phosphorus (P) mg/kg 919 483 555 900 626 737 750 758 832 807 802
Total Potassium (K) mg/kg 543 217 251 472 820 459 494 485 369 359 411
Total Selenium (Se) mg/kg 1.2 0.9 <0.5 15 <2 15 15 2.1 <0.5 <0.5 0.8
Total Silver (Ag) mg/kg 0.17 0.07 0.06 0.15 <2 0.15 0.2 0.19 0.12 0.09 0.12
Total Sodium (Na) mg/kg <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Total Strontium (Sr) mg/kg 20.5 10.2 8.5 20.1 28.8 16.1 18.4 17.7 14 13.3 13.9
Total Thallium (TI) mg/kg 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05
Total Tin (Sn) mg/kg 1.8 0.2 0.3 3 = 0.2 0.2 0.2 0.2 0.2 0.2
Total Titanium (Ti) mg/kg 712 239 361 510 1500 390 403 419 397 342 378
Total Vanadium (V) mg/kg 37.7 22 30 34 52.1 29 28 30 26 25 27
Total Zinc (Zn) mg/kg 140 86 77 118 087 112 109 118 105 108 110
Total Zirconium (Zr) mg/kg 3 7.7 9.1 7.8 <0.5 <0.5 <0.5 0.7 0.8 0.9

_DL too high; not used in statistical evaluation

AVG Std Dev. 95th
Percentile
7.1 0.3 7.5
11731 2887 16350
2.2 5.9 10.7
9.9 13.4 29.8
215 69 302
0.21 0.10 0.35
0.10 0.000 0.10
1.06 0.37 1.60
4317 719 5156
33 6 43
11.7 1.4 13.8
37.7 7.7 49
26591 4010 31200
8.6 1.7 10.9
7343 1627 10190
1118 269 1575
0.05 0.00 0.05
0.68 0.08 0.80
32 4 38
743 137 910
444 161 682
1.18 0.59 2.05
0.30 0.57 1.10
100 0 100
16.5 5.6 24.7
0.05 0.003 0.06
0.65 0.965 2.46
514 348 1106
31 8 45
106 18 129
3.2 3.6 8.5




Appendix C: Stream Sediment Quality Data

W16

Maxxam 1D W16 W16A W16B w1eC W16 W16A W16B w16C W16A wW16B w16C
Sampling Date 8-Sep-05 5-Oct-06 5-Oct-06 5-Oct-06 8-Sep-06 26-Aug-07 26-Aug-07 26-Aug-07 24-Aug-08 24-Aug-08 24-Aug-08
Lab Report Units A536970 A648127 A648127 A648127 22770 A740704 A740704 A740704 A844051 A844051 A844051
Misc. Inorganics

Soluble (2:1) pH pH Units 6.81 7 7.15 6.71 7.09 7.18 7.18 6.94 6.95 6.94
Total Metals by ICPMS

Total Aluminum (Al) mg/kg 20500 14600 14600 14700 30100 16000 15400 14600 14200 14200 13500
Total Antimony (Sb) mg/kg 0.4 0.2 0.2 0.2 <20 0.1 0.2 0.2 0.3 0.3 0.2
Total Arsenic (As) mg/kg 8.1 2.9 3.2 3.1 <5 2 2.3 3.1 3.8 3.7 3.1
Total Barium (Ba) mg/kg 453 215 190 217 114 122 149 175 459 233 204
Total Beryllium (Be) mg/kg 0.3 0.1 0.2 0.1 <0.5 0.2 0.2 0.1 0.2 0.2 0.2
Total Bismuth (Bi) mg/kg <0.1 <0.1 0.6 <0.1 | <20 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total Cadmium (Cd) mg/kg 7.53 2.61 3.07 2.74 <2 1.73 2.06 2.41 3.74 4.03 3.01
Total Calcium (Ca) mg/kg 9820 5490 6380 5970 8010 8420 6700
Total Chromium (Cr) mg/kg 67.3 60 58 58 96.5 57 56 55 52 55 53
Total Cobalt (Co) mg/kg 25.9 20.3 21 20.7 27.0 18.6 17.6 17.8 18.2 20.9 18.0
Total Copper (Cu) mg/kg 91 45.8 54.7 45 35.5 47.2 50.9 44.9 56.5 56.7 47.1
Total Iron (Fe) mg/kg 38300 27500 28100 28100 45500 26500 24800 25600 39100 37000 33600
Total Lead (Pb) mg/kg 28.9 3.1 4.8 3.1 <30 2.1 2.3 2.2 3.7 4.4 2.9
Total Magnesium (Mg) mg/kg 14000 12400 12000 12200 21600 13100 11900 11900 11400 12000 11400
Total Manganese (Mn) mg/kg 4120 1720 1820 1770 1470 698 577 995 1240 1490 1350
Total Mercury (Hg) mg/kg 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Total Molybdenum (Mo) mg/kg 1.8 1.3 1.6 15 <4.0 0.5 0.5 0.6 1.2 1.4 11
Total Nickel (Ni) mg/kg 53.2 41.9 39.9 39.8 57.1 39.4 38.3 38.1 37.6 40.1 35.6
Total Phosphorus (P) mg/kg 1230 912 886 847 307 832 957 872 1220 1270 1010
Total Potassium (K) mg/kg 569 335 356 336 430 329 344 319 387 388 346
Total Selenium (Se) mg/kg 3.3 <0.5 1.8 0.6 <2 0.8 11 1.6 1.7 2.1 <0.5
Total Silver (Ag) mg/kg 0.21 0.06 0.1 0.06 <2 0.09 0.12 0.09 0.1 0.1 0.09
Total Sodium (Na) mg/kg <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Total Strontium (Sr) mg/kg 29.7 15.6 14.1 154 70.4 13.2 16.6 15.9 18.5 18.6 15.6
Total Thallium (TI) mg/kg 0.06 <0.05 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Total Tin (Sn) mglkg 10.5 3.8 3.6 21 = 0.1 0.1 0.1 0.2 0.1 0.1
Total Titanium (Ti) mg/kg 952 1130 1090 1110 2630 981 867 910 847 834 838
Total Vanadium (V) mg/kg 56.6 50 47 47 91.1 39 40 39 38 42 36
Total Zinc (Zn) mg/kg 309 152 168 148 140 149 151 161 178 181 160
Total Zirconium (Zr) mg/kg 1.7 4.1 3.9 3.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

_DL too high; not used in statistical evaluation

AVG Std Dev. 95th
Percentile
7.0 0.2 7.2
16582 4858 25300
2.0 6.0 10.2
3.7 1.7 6.6
230 118 456
0.21 0.11 0.40
0.15 0.158 0.37
3.18 1.61 5.78
7256 1546 9400
61 13 82
20.5 3.2 26.5
52.3 14.2 74
32191 6879 42300
5.8 8.2 18.1
13082 2923 17800
1568 942 2970
0.05 0.00 0.06
1.15 0.47 1.71
41.9 6.8 55.2
940 266 1250
376 72 500
1.45 0.86 2.70
0.27 0.57 1.11
100 0 100
22.1 16.6 50.1
0.06 0.016 0.08
2.07 3.32 7.48
1108 517 1880
48 16 74
172 47 245
1.6 1.6 4.0




Appendix C: Stream Sediment Quality Data

w31

Maxxam |ID w31 W31A Ww31B w31C W31-98A W31-98B W31-98C
Sampling Date 10-Sep-05 8/27/2007 8/27/2007 8/27/2007 8/27/2007 8/27/2007 8/27/2007
Lab Report Units A536970 A740626 A740626 AT740626 AT740626 A740626 A740626
Misc. Inorganics

Soluble (2:1) pH pH Units 7.53 7.47 7.45 7.54 7.46 7.24 7.22
Total Metals by ICPMS

Total Aluminum (Al) mg/kg 22600 16700 15500 13900 16300 16400 16800
Total Antimony (Sb) mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1
Total Arsenic (As) mg/kg 1.9 1.4 1.7 13 14 1.6 1.4
Total Barium (Ba) mg/kg 46.3 41.2 35.4 40 37.2 41.9 37.6
Total Beryllium (Be) mg/kg 0.2 0.1 0.2 <0.1 0.1 0.1 0.2
Total Bismuth (Bi) mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total Cadmium (Cd) ma/kg 0.16 0.14 0.13 0.12 0.14 0.15 0.15
Total Calcium (Ca) mg/kg 5660 5610 4530 3880 4680 6880 5640
Total Chromium (Cr) mg/kg 70.8 64 59 58 67 61 64
Total Cobalt (Co) ma/kg 23.8 22.2 22.5 20.7 22.8 21.5 23.8
Total Copper (Cu) mg/kg 85.4 64.4 60.1 45.5 57.6 68.1 64.4
Total Iron (Fe) mg/kg 32100 28000 26600 24200 27600 25800 29600
Total Lead (Pb) mg/kg 13.7 1.4 1.2 1 15 14 11
Total Magnesium (Mg) mg/kg 17000 13800 13000 12100 14300 13100 14700
Total Manganese (Mn) mg/kg 514 536 517 540 576 523 559
Total Mercury (Hg) mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Total Molybdenum (Mo) mg/kg 0.2 0.3 0.2 0.2 0.2 0.3 0.2
Total Nickel (Ni) ma/kg 47.9 443 41.7 41 44.3 41.6 44
Total Phosphorus (P) mg/kg 819 739 746 697 743 742 752
Total Potassium (K) mg/kg 566 405 378 324 392 440 442
Total Selenium (Se) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Total Silver (Ag) mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 0.05 <0.05
Total Sodium (Na) mg/kg <100 <100 <100 <100 <100 <100 <100
Total Strontium (Sr) mg/kg 12.1 9.5 8 5.8 9.4 9.9 8.3
Total Thallium (TI) mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Total Tin (Sn) mg/kg 1.9 0.1 <0.1 <0.1 <0.1 0.1 <0.1
Total Titanium (Ti) mg/kg 1870 1130 1030 850 1090 1210 1140
Total Vanadium (V) ma/kg 60.9 47 45 41 46 48 46
Total Zinc (Zn) mg/kg 63.2 50 46 43 48 47 50
Total Zirconium (Zr) mg/kg 2.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

AVG Std Dev. 95th
Percentile
7.4 0.1 75
16886 2711 20860
0.1 0.0 0.1
1.5 0.2 1.8
40 4 45
0.14 0.05 0.20
0.1 0.0 0.1
0.14 0.01 0.16
5269 985 6514
63 5 70
22.5 1.1 23.8
63.6 12.1 80
27700 2587 31350
3.0 4.7 10.0
14000 1583 16310
538 23 571
0.05 0.00 0.05
0.23 0.05 0.30
43.5 2.4 46.8
748 36 799
421 75 529
0.50 0.00 0.50
0.05 0.00 0.05
100 0 100
9.0 1.9 11.4
0.05 0.00 0.05
0.36 0.68 1.36
1189 321 1672
48 6 57
50 6 59
0.7 0.6 1.6




Appendix C: Stream Sediment Quality Data

w80

Maxxam ID W80A W80B ws8o0C
Sampling Date 8/27/2007 8/27/2007 8/27/2007
Lab Report Units A740626 A740626 A740626
Misc. Inorganics

Soluble (2:1) pH pH Units 7.02 6.88 6.94
Total Metals by ICPMS

Total Aluminum (Al) mg/kg 11000 10400 10100
Total Antimony (Sb) mg/kg 0.2 0.2 0.2
Total Arsenic (As) mg/kg 5.2 5.5 4.9
Total Barium (Ba) mg/kg 113 92.5 102
Total Beryllium (Be) mg/kg 0.1 0.1 0.1
Total Bismuth (Bi) mg/kg <0.1 <0.1 <0.1
Total Cadmium (Cd) mg/kg 0.4 0.38 0.32
Total Calcium (Ca) mg/kg 2570 2310 2310
Total Chromium (Cr) mg/kg 26 41 23
Total Cobalt (Co) mg/kg 10 9.7 9.4
Total Copper (Cu) mg/kg 27.2 24.8 25.4
Total Iron (Fe) mg/kg 23000 23900 21500
Total Lead (Pb) mg/kg 7.2 7.1 7.3
Total Magnesium (Mg) mg/kg 6630 7210 6150
Total Manganese (Mn) mg/kg 699 607 611
Total Mercury (Hg) mg/kg <0.05 <0.05 <0.05
Total Molybdenum (Mo) mg/kg 0.6 0.6 0.6
Total Nickel (Ni) mg/kg 25 28 24.2
Total Phosphorus (P) mg/kg 748 703 737
Total Potassium (K) mg/kg 400 320 333
Total Selenium (Se) mg/kg 0.5 <0.5 <0.5
Total Silver (Ag) mg/kg 0.06 0.06 0.08
Total Sodium (Na) mg/kg <100 <100 <100
Total Strontium (Sr) mg/kg 13.3 11.6 13.3
Total Thallium (TI) mg/kg <0.05 <0.05 <0.05
Total Tin (Sn) mg/kg 0.1 <0.1 <0.1
Total Titanium (Ti) mg/kg 308 295 240
Total Vanadium (V) mg/kg 25 24 23
Total Zinc (Zn) mg/kg 88 86 85
Total Zirconium (Zr) mg/kg 1 0.7 0.6

AVG Std Dev. 95th
Percentile
6.9 0.1 7.0
10500 458 10940
0.2 0.0 0.2
5.2 0.3 5.5
103 10 112
0.10 0.00 0.10
0.1 0.0 0.1
0.37 0.04 0.40
2397 150 2544
30 10 40
9.7 0.3 10.0
25.8 1.2 27
22800 1212 23810
7.2 0.1 7.3
6663.3 530.8 7152.0
639 52 690
0.05 0.00 0.05
0.60 0.00 0.60
26 2 28
729 23 747
351.0 42.9 393.3
0.50 0.00 0.50
0.07 0.01 0.08
100 0 100
12.7 1.0 13.3
0.05 0.00 0.05
0.10 0.00 0.10
281 36 307
24 1 25
86 2 88
0.8 0.2 1.0




Appendix C: Stream Sediment Quality Data

wsl1

Maxxam ID W81A w81B wsi1cC
Sampling Date 8/27/2007 8/27/2007 8/27/2007
Lab Report Units A740626 A740626 A740626
Misc. Inorganics

Soluble (2:1) pH pH Units 6.93 7.08 7.09
Total Metals by ICPMS

Total Aluminum (Al) mg/kg 12200 12400 12400
Total Antimony (Sb) mg/kg 0.3 0.2 0.2
Total Arsenic (As) mg/kg 7.8 6 7
Total Barium (Ba) mg/kg 76.9 74.3 67.5
Total Beryllium (Be) mg/kg <0.1 0.1 <0.1
Total Bismuth (Bi) mg/kg 0.1 <0.1 0.1
Total Cadmium (Cd) mg/kg 0.4 0.31 0.32
Total Calcium (Ca) mg/kg 2420 2140 1970
Total Chromium (Cr) mg/kg 26 28 24
Total Cobalt (Co) mg/kg 131 14 12.1
Total Copper (Cu) mg/kg 46.4 43.7 41.8
Total Iron (Fe) mg/kg 25400 25200 25700
Total Lead (Pb) mg/kg 12.2 9.4 10.1
Total Magnesium (Mg) mg/kg 6960 7370 6760
Total Manganese (Mn) mg/kg 850 884 810
Total Mercury (Hg) mg/kg <0.05 <0.05 <0.05
Total Molybdenum (Mo) mg/kg 0.5 0.4 0.5
Total Nickel (Ni) mg/kg 31.7 324 28.9
Total Phosphorus (P) mg/kg 605 541 508
Total Potassium (K) mg/kg 336 316 330
Total Selenium (Se) mg/kg <0.5 <0.5 <0.5
Total Silver (Ag) mg/kg 0.12 0.1 0.08
Total Sodium (Na) mg/kg <100 <100 <100
Total Strontium (Sr) mg/kg 12.2 10.5 10
Total Thallium (TI) mg/kg <0.05 <0.05 0.16
Total Tin (Sn) mg/kg <0.1 <0.1 <0.1
Total Titanium (Ti) mg/kg 228 232 218
Total Vanadium (V) mg/kg 25 25 23
Total Zinc (Zn) mg/kg 81 76 76
Total Zirconium (Zr) mg/kg 0.7 0.8 0.7

AVG Std Dev. 95th
Percentile
7.0 0.1 7.1
12333 115 12400
0.2 0.1 0.3
6.9 0.9 7.7
73 5 77
0.10 0.00 0.10
0.1 0.0 0.1
0.34 0.05 0.39
2177 227 2392
26 2 28
13.1 1.0 13.9
44.0 2.3 46
25433 252 25670
10.6 1.5 12.0
7030.0 311.0 7329.0
848 37 881
0.05 0.00 0.05
0.47 0.06 0.50
31 2 32
551 49 599
327.3 10.3 335.4
0.50 0.00 0.50
0.10 0.02 0.12
100 0 100
10.9 1.2 12.0
0.09 0.06 0.15
0.10 0.00 0.10
226 7 232
24 1 25
78 3 81
0.7 0.1 0.8




Appendix C: Stream Sediment Quality Data

w14

Maxxam ID w14 W14A W14B W14C
Sampling Date 8-Sep-05 8/27/2007 8/27/2007 8/27/2007
Lab Report Units A536970 A740626 A740626 A740626
Misc. Inorganics

Soluble (2:1) pH pH Units 7.25 7.48 7.36 7.44
Total Metals by ICPMS

Total Aluminum (Al) mg/kg 11800 8820 7860 8260
Total Antimony (Sb) mg/kg 0.3 0.2 0.2 0.2
Total Arsenic (As) mg/kg 4.4 6.1 5.3 4.9
Total Barium (Ba) mg/kg 173 235 154 156
Total Beryllium (Be) mg/kg 0.2 0.5 0.5 0.3
Total Bismuth (Bi) mg/kg 0.1 0.2 0.2 0.2
Total Cadmium (Cd) mg/kg 0.62 0.98 0.74 0.63
Total Calcium (Ca) mg/kg 3970 4290 3860 3480
Total Chromium (Cr) mg/kg 34.7 29 22 21
Total Cobalt (Co) mg/kg 10.8 11.2 8 8.1
Total Copper (Cu) mg/kg 50.1 21.6 19.9 19.2
Total Iron (Fe) mag/kg 22900 21500 18000 17700
Total Lead (Pb) mg/kg 34.4 6.1 6.1 5.9
Total Magnesium (Mg) mg/kg 7240 5590 5100 4790
Total Manganese (Mn) mg/kg 916 1790 1090 1150
Total Mercury (Hg) mg/kg <0.05 <0.05 <0.05 <0.05
Total Molybdenum (Mo) mg/kg 0.6 1.1 0.7 0.7
Total Nickel (Ni) mg/kg 30.2 35.6 28.6 28
Total Phosphorus (P) mg/kg 857 948 600 490
Total Potassium (K) mg/kg 556 729 568 649
Total Selenium (Se) mg/kg 0.6 0.9 11 0.9
Total Silver (Ag) mg/kg 0.08 0.08 0.09 0.08
Total Sodium (Na) mg/kg <100 <100 <100 <100
Total Strontium (Sr) mg/kg 145 16.3 15.2 15.7
Total Thallium (TI) mg/kg 0.06 0.05 <0.05 <0.05
Total Tin (Sn) mg/kg 9 0.6 0.4 0.4
Total Titanium (Ti) mg/kg 717 357 347 336
Total Vanadium (V) mg/kg 33 27 22 20
Total Zinc (Zn) mg/kg 112 86 72 72
Total Zirconium (Zr) mg/kg 2.7 <0.5 <0.5 <0.5

AVG Std Dev. 95th
Percentile
7.4 0.1 7.5
9185 1787 11353
0.2 0.1 0.3
5.2 0.7 6.0
180 38 226
0.38 0.15 0.50
0.2 0.1 0.2
0.74 0.17 0.94
3900 334 4242
27 6 34
9.5 1.7 11.1
27.7 15.0 46
20025 2579 22690
13.1 14.2 30.2
5680.0 1090.9 6992.5
1237 382 1694
0.05 0.00 0.05
0.78 0.22 1.04
31 3 35
724 214 934
625.5 80.4 717.0
0.88 0.21 1.07
0.08 0.01 0.09
100 0 100
15.4 0.8 16.2
0.05 0.01 0.06
2.60 4.27 7.74
439 185 663
26 6 32
86 19 108
1.1 1.1 2.4




Appendix C: Stream Sediment Quality Data
W71
Maxxam ID w71 W71A W71B w71C W71-98A W71-98B W71-98C
Sampling Date 7-Sep-05 8/28/2007 8/28/2007 8/28/2007 8/28/2007 8/28/2007 8/28/2007
Lab Report Units A536970 A740626 A740626 A740626 A740626 A740626 A740626
Misc. Inorganics
Soluble (2:1) pH pH Units 7.8 7.68 7.76 7.81 7.81 7.7 7.81
Total Metals by ICPMS
Total Aluminum (Al) mg/kg 4720 3900 3710 4320 3600 3790 3870
Total Antimony (Sb) mg/kg 2.1 2.4 25 2.8 3 2.8 2.9
Total Arsenic (As) mg/kg 9.6 10.8 12.9 12.6 14.2 12.9 15.8
Total Barium (Ba) ma/kg 256 200 184 212 240 227 228
Total Beryllium (Be) mg/kg 0.2 0.2 0.1 0.1 0.2 0.2 0.2
Total Bismuth (Bi) mg/kg <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1
Total Cadmium (Cd) mg/kg 14.6 21.6 14.3 18.4 27.9 17.9 19.8
Total Calcium (Ca) ma/kg 10900 10700 10000 11900 11000 9560 11000
Total Chromium (Cr) mg/kg 11.7 8 8 8 8 8 8
Total Cobalt (Co) mg/kg 9.6 13 16.4 11.2 18.3 15.6 14.8
Total Copper (Cu) mg/kg 67.6 17.8 17 18.4 21.4 18 21.3
Total Iron (Fe) mg/kg 16400 16200 18700 18400 17400 18000 23000
Total Lead (Pb) ma/kg 879 8.5 9.7 9.7 10.2 9.4 10.7
Total Magnesium (Mg) mg/kg 5630 4690 5360 5310 4640 4690 5190
Total Manganese (Mn) mg/kg 785 1370 1280 988 1350 1430 1450
Total Mercury (Hg) mg/kg 0.1 0.08 0.06 0.08 0.1 0.07 0.07
Total Molybdenum (Mo) mg/kg 3.7 5.5 5.7 5.3 6.5 5.9 7.3
Total Nickel (Ni) mg/kg 115 131 121 124 154 137 131
Total Phosphorus (P) mg/kg 1280 1520 1250 1470 1120 1070 1510
Total Potassium (K) mg/kg 445 316 268 343 323 293 277
Total Selenium (Se) mg/kg 3.1 3.7 3.3 3.7 4.5 3.8 4.2
Total Silver (Ag) mg/kg 0.24 0.27 0.22 0.28 0.35 0.23 0.21
Total Sodium (Na) mg/kg <100 <100 <100 <100 <100 <100 <100
Total Strontium (Sr) mg/kg 49.8 46.1 43.7 55 55.1 43.7 50.7
Total Thallium (TI) ma/kg 0.16 0.13 0.09 0.1 0.12 0.07 0.07
Total Tin (Sn) mg/kg 180 0.1 0.1 0.1 0.1 0.1 0.1
Total Titanium (Ti) mg/kg 62.8 39 35 41 38 41 40
Total Vanadium (V) mg/kg 30.4 23 22 28 25 21 23
Total Zinc (Zn) ma/kg 2080 2140 2020 2100 2470 2260 2290
Total Zirconium (Zr) mg/kg 4.4 0.6 0.8 0.7 0.6 0.5 0.7

AVG Std Dev. 95th
Percentile
7.8 0.1 7.8
3987 395 4600
2.6 0.3 3.0
12.7 2.0 15.3
221 24 251
0.17 0.05 0.20
0.1 0.0 0.1
19.21 4.64 26.01
10723 758 11630
9 1 11
14.1 3.0 17.7
25.9 18.5 54
18300 2280 21710
9.7 0.7 10.6
5073 397 5549
1236 252 1444
0.08 0.02 0.10
5.70 1.11 7.06
130.4 12.7 148.9
1317 186 1517
324 60 414
3.76 0.48 4.41
0.26 0.05 0.33
100 0 100
49.2 4.9 55.1
0.11 0.03 0.15
0.1 0.0 0.1
42 9 56
25 3 30
2194 155 2416
0.7 0.1 0.8

_DL too high; not used in statistical evaluation
:lSuspect data, not used in statistical evaluation




Appendix C: Stream Sediment Quality Data

W72

Maxxam ID W72 WT72A W72B w72C
Sampling Date 7-Sep-05 8/28/2007 8/28/2007 8/28/2007
Lab Report Units A536970 A740626 A740626 A740626
Misc. Inorganics

Soluble (2:1) pH pH Units 7.69 7.44 7.55 7.6
Total Metals by ICPMS

Total Aluminum (Al) mg/kg 8490 10200 10300 9900
Total Antimony (Sbh) mg/kg 4 2.5 2.7 2.6
Total Arsenic (As) mg/kg 110 51.5 57.6 50.8
Total Barium (Ba) mg/kg 2490 732 789 737
Total Beryllium (Be) mg/kg 0.3 0.5 0.4 0.3
Total Bismuth (Bi) mg/kg 0.2 0.2 0.2 0.2
Total Cadmium (Cd) mg/kg 42.1 20.6 21.7 19.3
Total Calcium (Ca) mg/kg 10500 11300 11400 10300
Total Chromium (Cr) mg/kg 26.5 35 36 36
Total Cobalt (Co) mg/kg 435 18.3 18.4 17.6
Total Copper (Cu) mg/kg 317 61 64.4 59.2
Total Iron (Fe) mg/kg 41200 32200 33500 33000
Total Lead (Pb) mg/kg 338 16 17.1 17.1
Total Magnesium (Mg) mg/kg 6520 7100 6900 6910
Total Manganese (Mn) mg/kg 39400 7860 7740 7010
Total Mercury (Hg) mg/kg 0.13 0.27 0.3 0.28
Total Molybdenum (Mo) mg/kg 28 5.5 5.7 4.9
Total Nickel (Ni) mg/kg 374 167 175 164
Total Phosphorus (P) mg/kg 1740 1480 1420 1390
Total Potassium (K) mg/kg 830 1020 1090 1170
Total Selenium (Se) mg/kg 3.6 5.3 5.5 5.3
Total Silver (Ag) mg/kg 0.35 0.57 0.63 0.61
Total Sodium (Na) mg/kg <100 <100 <100 <100
Total Strontium (Sr) mg/kg 110 83.4 83 77.4
Total Thallium (TI) mg/kg 0.29 0.17 0.17 0.17
Total Tin (Sn) mg/kg 68.2 0.4 0.4 0.4
Total Titanium (Ti) mg/kg 108 74 81 82
Total Vanadium (V) mg/kg 46.8 36 38 39
Total Zinc (Zn) mg/kg 4430 2000 2040 1970
Total Zirconium (Zr) mg/kg 7.3 0.8 0.7 0.7

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
7.6 0.1 7.7
9723 839 10285
3.0 0.7 3.8
67.5 28.5 102.1
752.7 31.6 783.8
0.38 0.10 0.49
0.2 0.0 0.2
25.93 10.83 39.04
10875 556 11385
33 5 36
24.5 12.7 39.7
61.5 2.6 64.1
34975 4184 40045
16.7 0.6 17.1
6857.5 243.1 7071.5
15503 15936 34669
0.25 0.08 0.30
11.03 11.32 24.66
220 103 344
1508 159 1701
1027.5 145.2 1158.0
4.93 0.89 5.47
0.54 0.13 0.63
100 0 100
88.5 14.6 106.0
0.20 0.06 0.27
0.4 0.0 0.4
86 15 104
40 5 46
2610 1214 4072
0.7 0.1 0.8




Appendix C: Stream Sediment Quality Data

W73

Maxxam ID w73 W73A W73B W73C
Sampling Date 7-Sep-05 8/28/2007 8/28/2007 8/28/2007
Lab Report Units A536970 A740626 A740626 A740626
Misc. Inorganics

Soluble (2:1) pH pH Units 7.54 7.52 7.46 7.4
Total Metals by ICPMS

Total Aluminum (Al) mg/kg 13900 10800 9900 10200
Total Antimony (Sb) mg/kg 1.7 1.2 1 1
Total Arsenic (As) mg/kg 19.6 10.4 9.2 9.5
Total Barium (Ba) mg/kg 903 266 201 276
Total Beryllium (Be) mg/kg 0.5 0.2 0.2 0.3
Total Bismuth (Bi) mg/kg 0.1 0.1 <0.1 <0.1
Total Cadmium (Cd) mg/kg 2.61 0.62 0.58 0.58
Total Calcium (Ca) mg/kg 11400 4100 3720 4320
Total Chromium (Cr) mg/kg 77.9 53 58 64
Total Cobalt (Co) mg/kg 17.6 13.2 11.3 12
Total Copper (Cu) mg/kg 174 38 31.9 36.6
Total Iron (Fe) mg/kg 37700 27600 23800 27400
Total Lead (Pb) mg/kg 52.5 8.2 7.4 8.4
Total Magnesium (Mg) mg/kg 10700 8910 8280 9050
Total Manganese (Mn) mg/kg 4300 765 690 635
Total Mercury (Hg) mg/kg 0.24 0.09 0.07 0.09
Total Molybdenum (Mo) mg/kg 2.9 1.7 1.6 15
Total Nickel (Ni) mg/kg 127 65.4 60.3 67.2
Total Phosphorus (P) mg/kg 1310 855 815 821
Total Potassium (K) mg/kg 1020 525 432 486
Total Selenium (Se) mg/kg 3.9 1 0.9 1.2
Total Silver (Ag) mg/kg 0.43 0.21 0.17 0.18
Total Sodium (Na) mg/kg 101 <100 <100 <100
Total Strontium (Sr) mg/kg 58.3 27.3 22.6 25.9
Total Thallium (TI) mg/kg 0.15 <0.05 <0.05 <0.05
Total Tin (Sn) mg/kg 20 0.1 0.1 0.1
Total Titanium (Ti) mg/kg 249 120 117 149
Total Vanadium (V) mg/kg 51.4 33 30 32
Total Zinc (Zn) mg/kg 230 113 100 110
Total Zirconium (Zr) mg/kg 4.9 0.9 0.7 0.9

_DL too high; not used in statistical evaluation
|:|Suspect data, not used in statistical evaluation

AVG Std Dev. 95th
Percentile
7.5 0.1 7.5
11200 1838 13435
1.2 0.3 1.6
12.2 5.0 18.2
247.7 40.7 275.0
0.30 0.14 0.47
0.1 0.0 0.1
0.6 0.0 0.6
5885 3685 10338
63 11 76
13.5 2.8 16.9
35.5 3.2 37.9
29125 5977 36185
8.0 0.5 8.4
9235.0 1032.5 10452.5
1598 1802 3770
0.12 0.08 0.22
1.93 0.66 2.72
80 31 118
950 240 1242
615.8 272.2 945.8
1.75 1.44 3.50
0.25 0.12 0.40
100 1 101
335 16.6 53.7
0.08 0.05 0.14
0.1 0.0 0.1
159 62 234
37 10 49
138 61 212
0.8 0.1 0.9




Appendix D
Benthic Invertebrate Taxonomy Data
2005 and 2007

2005 DATA REPRODUCED FROM APPENDIX E OF THE AQUATIC RESOURCES ADDENDUM TO YUKON ZINC
CORPORATION WOLVERINE PROJECT ENVIRONMENTAL ASSESSMENT REPORT, PREPARED BY JAQUES
WHITFORD LIMITED, MARCH 2006

2007 DATA REPERODUCED FROM APPENDIX B OF JAQUES WHITFORD MEMO (APRIL 17, 2008) REGARDING
RESULTS OF THE 2007 BENTHIC SAMPLING PROGRAM FOR YUKON ZINC CORP.’s WOLVERINE PROJECT.



APPENDIX E

2005 Benthic Invertebrate Taxonomy Results

FROM

AQUATIC RESOURCES ADDENDUM TO

YUKON ZINC CORPORATION WOLVERINE PROJECT
ENVIRONMENTAL ASSESSMENT REPORT



1/2 1/2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Minerals split to: 0
Coarse split to: 1/64 1/32 1/2 0 1/4 1/4 1/2 0 0 0 0 0 1/4 1/4 0 1/2 1/2 1/2 0 0 0 1/2 1/2 1/2 1/2 1/2 1/2
Fines split to: 1/128 1/256 1/128 1/2 1/16 1/4 1/8 1/2 1/8 1/2 1/2 1/4 1/64 1/16 1/8 1/32 1/32 1/32 1/16 1/8 1/4 1/8 1/4 1/16 1/4 1/4 1/4
Ephemeroptera
Ameletus sp 8 1 1 1 128 48 43 32 32 4 32 16 16 8 6 12
Baetis sp 336 768 238 1 12 56 4 65 25 15 20 3924 1520 619 2012 1923 1966 50 272 236 226 177 564 4
Cinygmula sp 24 4 7 3 2 496 252 168 64 32 64 32 24 8 202 89 42 4
Drunella doddsi 4 12 13 6
Drunella flavilinea 4
Drunella grandis 7 2 2 4 1 1 4 28 17
Epeorus (Iron) sp 158 20 80 4 2 1 332 104 52 38 68 28
Ephemerellidae J 80 80 10 148 24 4 284 156 15 8 4 8
Paraleptophlebia sp 129 284 1
Rhithrogena sp 64 4 1 1 2
Plecoptera
Capnia sp 32 108 16 16 29 11 596 220 141 2 2 32 8 12 28 31 68 104
Isoperla sp 2 1 1 2 10 4 1
Leuctra sp 259 320 104 4 4 8 9 2 2 6 5 34 8
Megarcys sp 12 4 1 2
Paraperla sp 2 8
Podmosta sp 10 4 4 4 2 458 334 534
Skwala curvata 8 1 4 12 3 4
Sweltsa sp group 80 64 98 49 48 44 6 2 7 9 24 14 288 128 46 42 36 506 1 16 16 116 73 8 10
Taenionema sp 146 128 162 16 14
Zapada sp 129 64 42 50 2273 308 74 63 57 18 56 1412 400 131 1394 1954 1606 567 400 308 212 62 322
Trichoptera Unid J 4 10 4 2 3 1 68 97 2 4
Agraylea sp 6 2 1
Arctopsyche sp 64 10 18 4 52 16 10 2 14
Brachycentrus sp 4 24
Ceraclea sp 10 11 6
Clostoeca sp 2
Ecclisomyia sp 8 2 1 1 8 2
Glossosoma sp 8
Grensia sp 2 2 1
Hydropsyche sp 609 1056 12 1
Hydroptilidae J 8
Hydroptila sp 195 936 194 1 2
Micrasema sp 128 2 2 32 11 6 157 42 52 12 17 35 1 1 2
Philocasca sp 1 25 6
Rhyacophila sp J 16 3 4 9 4 34 40 4 1
Rhyacophila acropedes or vao 68 1 14 18 8 23 4 4 4 25
Rhyacophila hyalinata 1
Rhyacophila vepulsa 2 1 4 16 1
Diptera Unid L 8 6
Chironomidae P 64 32 4 3 1 80 20 11 2 2 2
Chironomidae L 22209 57056 15122 25 112 48 690 13 468 27 36 9 6240 1964 977 3432 3974 5477 160 1202 196 1232 164 1756 26 6 40
Brillia sp 64 138 1 8 2 2
Cardiocladius sp 449 864 130 26 1033 96 36 6 5 7 3 1 408 136 47 66 184 354 73 274 88 212 25 462 14 54
Cricotopus sp 22515 20832 52 18 36 16 754 272 823 299 233 406 3928 816 341 198 396 204 16 24 20 256 52 96 18 10 14
Cricotopus nostocladius 16 64 36 72 1
Diamesa sp 8836 14688 2050 17 713 88 98 4 56 10 4 12 1492 444 207 844 804 2095 369 668 240 62 5 350 18 40 16
Eukiefferiella sp 5056 988 3328 2 16 36 4 1 392 32 33 32 4 16 34 22
Euryhapsis sp 512 544 2 8 4 8 2 18 78 2 4
Micropsectra sp 2948 8288 5640 25 16 4 858 80 394 46 59 9 1092 176 171 612 500 826 225 80 4 338 92 260
Pagastiella sp 128 16 8 1 6 4 64 18 32 32 18
Phaenopsectra sp 8
Potthastia sp 32 64 26 26 4 1
Stempellinella sp 8
Thienemanniella sp 8 6 32 4
Thienemannimyia sp 2563 4576 2256 16 16 88 63 161 4 2 1 12 32 10 4
Ceratopogonidae
Mallochohelia sp 10 4 2 16 20 10
Empididae
Chelifera sp 20 22 13 10 6 10 8 36 1 70 10 4 25 19 6 10 6
Hemerodromia sp 128 6 1
Weidemannia sp 2 2 4
Muscidae
Limnophora sp 8
Psychodidae
Pericoma sp 3 8 26 17 33 22 24 21 80 48 10 4 75 9 2 26
Simulidae A 1 2
Cnephia sp 819 1568 4 16 4
Simulium sp L 4178 17 24 1282 10 16 64 4 16 86 64 52 112 32 4 24 4 4 12
Simulium sp P 80 2 2
Twinnia sp L 2 6 4
Twinnia sp P 2 2
Tabanidae

Chrysops sp 4



Tipulidae
Dicranota sp 5 25 4 8 10 6 3 4 8 30 86 122 16 8 13 8 14 4 16 28
Gonomyia sp 2
Hesperoconopa sp 1 2
Tipula sp 21 7 76 1
Collembola
Isotomurus sp 4 32 8
Coleoptera
fam Colydiidae A 4
fam Melyridae L 1
Homoptera
Aphididae 4 18 2
Lepidoptera L 2
Amphipoda
Hyalella azteca 1 4
Cladocera
Alona sp 128 384 4
Aranaea 2 2
Hydracarina Unid J 1472 4 16 128 32 16 32 128 32
Lebertia sp 16 4 1 2 4 64 38 24 33 194 82 4
Sperchon sp 128 64 18 32
Torrenticola sp 768 4 16
Unioncola sp 32 200 25 94
Wandesia sp 4
Oribatei 1408 2944 2432 8 684 32 16 15
Copepoda
Calanoida
Heterocope septentrionalis 64 192 16
Harpacticoida 256 256 384 16 24 2 64 32 20 4 12
Ostracoda
Candona sp 128 258 8 9 16 4 16 324 704 96 32 8 16
Hirudinea
Glossiphonia complanata 2
Oligochaeta
Enchytraeidae 256 6 29 36 4 6 5 16 8 68 8 8 200 564 490
Naididae
Chaetogaster sp 16 4
Nais sp 64
Slavinia appendiculata 128
Tubificidae 4 8 2
Bivalvia
Pisidium sp 364 976 986 2 1 4
Gastropoda
Fossaria sp 40
Gyraulus parvus 2 48 4
Pupillidae 4
Valvata sincera 22 10 1 5
Platyhelminthes
Polycelis coronata 7 16 12 4 2 4
Nematoda 32 32 12 7 32 20 55 8 58 23 6 7 68 84 25 32 66 4 32 10 40 24 106 20 18 8
Coelenterata
Hydra 896 1312 1798
Fish
Cottus cognatus 1

w
NN O

46 38 964 240 105 354 616 16 128 36 8 16 216
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2007 Benthic Invertebrate Taxonomy Results
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Jacques Whitford AXYS / Yukon Zinc 2007

Numbers reported are total per sample

Composites
Area Sampled (m?) | |

EphemeropteraA | i
Ephemeroptera Unid J | '

iAmeletidae iAmeletus sp

| Betidee  Baetissp |

_|Ephemerelidae  iDrunella flavolinia
{Heptageniidae iCinigmula sp

S S A —

Wi2-1 | Wi22

Wi6-1 | W162 | Wi63

___________________________________________________
O S S

Powir2 E@--»Wﬂﬁ--

116 | 18
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10
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Plecoptera
Plecoptera Unid J

_.iCapnidae  Capmasp
:Chloroperlidae :Sweltsa sp group

""""""""""""""""""""" _iLeuctridae Unid Juy 1
o Nemouridae  Zapadasp |

{Perlodidae ‘Megarcys sp

_iPerlodidae  iSkwalacurvata
iPerlodidae iSkwala paralella

{Taeniopterygidae ‘Taenionema sp

= e

Trichoptera Unid J ;

_.{Brachycentridae  _ iBrachycentrussp
{Glossosomatidae Unid J |
iGlossosomatidae :Glossosoma sp

""""""""""""""""""""" _Hydropsychidae
iLimnophilidae Unid J ‘

jLimnophilidae
iLimnophilidae iEcclysomyia sp

....,Limnophilidae |
:Psychomyiidae ‘Tinodes sp

.. {Rhyacophilidae Unid J |
iRhyacophilidae

_|Rhyacophilidae
{Uenoidae ‘Neothremma sp

DItera
Diptera Unid J

s

ECEratopogonidae :Bezzia or Palpomyia sp

Philocascasp .| .

N S
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Jacques Whitford AXYS / Yukon Zinc 2007

Numbers reported are total per sample

_.iChironomidae Unid J |
{Chironomidae

_iChironomidae |
{Chironomidae Diamesa sp

_Chironomidae ¢

~ iChironomidae iEuryhapsis sp

Limnophyessp ..
Micropsectra sp

__Chironomidae  Phaenopseci
{Chironomidae ‘Procladius sp

____________________________________________________________________________________________________________________________________________________________

_.iChironomidae
{Chironomidae 'Rheotanytarsus sp

"""""""""""""""""""""" _Chironomidae  iStempelinasp
iChironomidae

"""""""""""""""""""""""" _Chironomidae ___iThienemanniellasp
:Chironomidae

_iEmpididae  iCheliferasp
{Empididae

Wi6-1 | W162 | Wi63

Wiz | wir2 | wir3

18 | 116 | 18

202 ;

70

169
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Eukefferiella sp T T Ty e s T g |y
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Synorthocladius sp [ T¢Iy vV vTTTFTSTITTTB®E VBB LTy e

: Thienemannimyia sp ; ' ' ; | ' ' i ' ‘ ’

‘Wiedemannia sp

""""""""""""""""""""" (Simulidae """ Simuiidae Unidentified pupa
iSimulidae iSimulium sp Larva

_[Tipulidae |
‘Tipulidae ‘Hexatoma sp

{Isotomidae flsotomurus sp

O

ypogastruridae  iHypogastrurasp

Homoptera A

Lebertidae Leber
iProtziidae ‘Wandesia sp

Lebertiasp ...

sperchonidae " iSperchon sp
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Jacques Whitford AXYS / Yukon Zinc 2007 iSite
Numbers reported are total per sample iFines split to:

{Unionicolidae |

{Unionicolidae {Unioncola sp

_Ostracoda _ iCandonidae

_iLumbriculidae
ENaidiae i
‘Naidiae Prisitna sp

_.Cladocera

Bosmina longirostris |

_IChydoridae
_Macrothicidae ‘llyocryptus sordidus
. Gastropoda  Valaridae  Valatasincera |

\Planaridae

Thydra

ThysenopteraN

Nematoda e

Coleoptera L (terr)

Neumanniasp 0 i

...................................................
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Appendix E
Periphyton Taxonomy Data
2005 and 2007

2005 DATA REPRODUCED FROM APPENDIX D OF THE AQUATIC RESOURCES ADDENDUM TO YUKON ZINC
CORPORATION WOLVERINE PROJECT ENVIRONMENTAL ASSESSMENT REPORT, PREPARED BY JAQUES
WHITFORD LIMITED, MARCH 2006

2007 DATA REPERODUCED FROM APPENDIX D OF JAQUES WHITFORD MEMO (APRIL 17, 2008) REGARDING
RESULTS OF THE 2007 BENTHIC SAMPLING PROGRAM FOR YUKON ZINC CORP.’s WOLVERINE PROJECT.



APPENDIX D
Periphyton



APPENDIX TABLE D-1: Periphyton Species, Wolverine Project Area 2005

Taxon

BACILLARIOPHYCEAE (diatoms)
Achnanthes spp.

Amphipleura pellucida Kuetz
Amphora ovalis (Kuetz.) Kuetz.
Anomoeoneis sp.

Cocconeis placentula Ehr.
Cymbella spp.

Cymbella affinis Kuetz.

Cymbella minuta Hilse ex Rabenh.
Denticula elegans Kuetz.

Diatoma hiemale (Roth) Heib.
Diatoma hiemale v. mesodon (Ehr.) Grun.
Diatoma tenue Ag.

Didymosphenia geminata (Lyngb.) M. Schm.

Diploneis sp.

Epithemia sorex Kuetz.

Epithemia turgida (Ehr.) Kuetz.
Eunotia spp.

Fragilaria construens (Ehr.) Grun
Gomphonema spp.

Gomphonema angustatum (Kuetz.) Rab.
Gomphonema cf. subclavatum
Hannaea arcus (Ehr.) Patr.

Melosira sp.

Meridion circulare (Grev.) Ag.
Navicula spp.

Nitzschia spp.

Rhopalodia gibba (Ehr.) O. Muell.
Surirella sp.

Synedra rumpens Kuetz.

Synedra ulna (Nitz.) Ehr.

Tabellaria fenestrata (Lyngb.) Kuetz.

CHLOROPHYCEAE (green algae)
Chaetophora pisiformis (Roth) C.A. Ag.
Closterium sp.

Microspora cf. tumidula

Mougeotia sp.

Oedogonium sp.

Ulothrix zonata (Weber & Mohr) Kuetz.
unidentified basal cells (Chaetophorales)
Zygnema sp.

CYANOPHYCEAE (bluegreen algae)
Chamaesiphon cf. incrustans

Lyngbya diguetii Gom.

Nostoc.

Phormidium sp.

CHRYSOPHYCEAE (golden algae)
Hydrurus foetidus (Vill.) Trev.
RHODOPHYTA (red algae)
Audouinella violacea (Kuetz.) Hamel.



APPENDIX TABLE D-2: Wolverine Project Periphyton Abundance, Sept 2005

Site W1
|
Taxon Rep 1 Rep 2 Rep 3 Summary
BACILLARIOPHYCEAE >99% 25% >99%

Achnanthes spp. + present
Cocconeis placentula + + present
Cymbella spp. + + + present
Cymbella cf. affinis + + present
Cymbella minuta + + present
Cocconeis placentula + present
Denticula elegans + present
Diatoma tenue + present
Didymosphenia geminata ++ ++ ++ common
Epithemia turgida +++ +++ +++ predominant
Epithemia sorex + ++ common in one
Fragilaria cf. capucina + + present
Fragilaria construens ++ ++ + common
Gomphonema spp. + present
Melosira sp. (5 um dia) ++ + + common in one
Melosira cf. granulata + present
Melosira italica + + present
Melosira varians + + present
Navicula sp. (100 um) + + + present
Navicula spp. (25 to 50 um) + + + present
Nitzschia acicularis + present
Rhopalodia gibba + + present
Surirella sp. + present
Synedra rumpens + present
CHLOROPHYCEAE

Closteriopsis longissima + + present
Scenedesmus sp. + + present
Mougeotia sp. + present
Oedogonium sp. + + present
Ulothrix zonata + present
CYANOPHYCEAE

Nostoc pruniforme (colonies) 75% predominant in one
NUMBER OF SPECIES 20 18 16 30

+++ = predominant (>25%), ++ = common (5 tT 25%), + = present (<5%)

all three samples contain sponge (cells and spicules)




APPENDIX TABLE D-3: Wolverine Project Periphyton Abundance, Sept 2005

Site W9
|
Taxon Rep 1 Rep 2 Rep 3 Summary
BACILLARIOPHYCEAE 45% 45% 24%

Achnanthes spp. + + + present
Cocconeis placentula (empty) + present
Diatoma hiemale var. mesodon +++ +++ + predominant
Epithemia turgida (empty) + + + present
Gomphonema spp. + + present
Hannaea arcus + + present
Meridion circulare ++ present
Synedra rumpens + + present
CHLOROPHYCEAE

Ulothrix zonata + present
CHRYSOPHYCEAE

Hydrurus foetidus 50% 50% 75% predominant
CYANOPHYCEAE

Chamaesiphon cf. incrustans 5% 5% 1% common
Lyngbya diguetii + + + present
NUMBER OF SPECIES 11 9 7 12

+++ = predominant (>25%), ++ = common (5 t‘o 25%), + = present (<5%)

one atypical Hannaea arcus (notch in frustule)

Jacques Whitford Limited



APPENDIX TABLE D-4: Wolverine Project Periphyton Abundance, Sept 2005
Site W11

Taxon

Rep 1

Rep 2

Rep 3

Summary

BACILLARIOPHYCEAE 82% 99% >99%

Achnanthes spp. + + + present
Amphipleura pellucida +++ ++ + common
Cocconeis placentula + + + present
Cymbella cf. affinis + + + present
Cymbella cistula + + + present
Cymbella minuta + + + present
Cocconeis placentula + present
Diatoma tenue ++ + common in one
Didymosphenia geminata + present
Epithemia turgida ++ ++ ++ common
Eunotia sp. + present
Eunotia pectinals var. minor + present
Fragilaria construens + ++ common in one
Gomphonema spp. + present
Gomphonema brebissonii + present
Gomphonema cf. subclavatum + + + present
Melosira italica + present
Melosira varians + present
Navicula sp. (100 um) + + + present
Navicula cf. radiosa (50 um) + + + present
Nitzschia spp. ++ ++ + common
Rhopalodia gibba + + + present
Surirella sp. + present
Synedra rumpens + + + present
Synedra ulna +++ +++ +++ predominant
Tabellaria fenestrata + ++ ++ common
CHLOROPHYCEAE

Closterium sp. + + present
Cosmarium sp. + + present
Chaetophora cf. pisiformis 10% common in one
Microspora loefgrenii + present
Mougeotia sp. + + present
Oedogonium sp. 1% + present
Zygnema sp. + present
RHODOPHYCEAE

Audouinella violacea + present
CYANOPHYCEAE

Calothrix sp. (6 um at base) 1% 1% present
Lyngbya diguetii 5% common in one
Nostoc sp. + present
Phormidium sp. (5 um dia) 1% present
NUMBER OF SPECIES 28 30 17 38

+++ = predominant (>25%), ++ = common (5 to 25%), + = present (<5%)

Jacques Whitford Limited



APPENDIX TABLE D-5: Wolverine Project Periphyton Abundance, Sept 2005
Site W14

Taxon

Rep 1

Rep 2

Rep 3

Summary

BACILLARIOPHYCEAE 45% 43% 95%

Achnanthes spp. + ++ ++ common
Amphipleura pellucida + ++ + common in one
Amphora ovalis + present
Cocconeis placentula + + + present
Cumbella spp. + + present
Cymbella cf. affinis + + + present
Cymbella minuta + + + present
Cocconeis placentula + + + present
Diatoma hiemale var. mesodon + + + present
Diatoma tenue ++ ++ + common
Didymosphenia geminata + + + present
Diploneis sp. + + present
Epithemia turgida ++ + common in one
Frustulia rhomboides + present
Gomphonema spp. + present
Hannaea arcus ++ ++ + common
Navicula sp. (100 um) + + + present
Navicula cf. radiosa (50 um) + + + present
Nitzschia spp. + ++ ++ common
Rhopalodia gibba + present
Synedra rumpens ++ ++ ++ common
Synedra ulna ++ ++ +++ predominant/common
Tabellaria fenestrata + + present
CHLOROPHYCEAE

Closterium sp. + present
Cosmarium sp. + present
Chaetophora cf. pisiformis + 50% 5% predominant/common
Microspora loefgrenii 5% common
Mougeotia sp. + + present
Staurastrum sp. + present
Ulothrix tenerrima 1% present

Ulothrix zonata 1% + present
Zygnema sp. + present
RHODOPHYCEAE

Audouinella violacea 10% + + common in one
CYANOPHYCEAE

Calothrix sp. + present
Chamaesiphon cf. incrustans + + present
Lyngbya diguetii 35% + predominant in one
Nostoc sp. + present
Phormidium sp. (3 um dia) 10% + + common in one
NUMBER OF SPECIES 26 33 23 36

+++ = predominant (>25%), ++ = common (5 to 25%), + = present (<5%)

note: Synedra ulna, atypical form (undulating, not straight)

Jacques Whitford Limited




APPENDIX TABLE D-6: Wolverine Project Periphyton Abundance, Sept 2005
Site W16

Taxon

Rep 1

Rep 2

Rep 3

Summary

BACILLARIOPHYCEAE 50% 95% 95%

Achnanthes spp. + + ++ common in one
Amphipleura pellucida + present
Cocconeis placentula + + present
Cumbella spp. + + + present
Cymbella cf. affinis ++ ++ ++ common in one
Cumbella cistula + + + present
Cymbella minuta ++ ++ ++ common in one
Diatoma hiemale var. mesodon + + present
Denticula elegans + present
Epithemia turgida + + present
Fragilaria construens + + present
Frustulia rhomboides + + + present
Gomphonema spp. + + present
Hannaea arcus + + + present
Meridion circulare + + present
Navicula sp. (100 um) + + ++ common in one
Navicula cf. radiosa (50 um) + ++ + common in one
Nitzschia spp. ++ ++ ++ common
Surirella sp. + present
Synedra rumpens ++ ++ common
Synedra ulna +++ ++ ++ predominant/common
Tabellaria flocculosa + present
CHLOROPHYCEAE

Closterium sp. + + present
Microspora loefgrenii + + present
Oedogonium sp. 5% common
RHODOPHYCEAE

Audouinella violacea 50% 5% + predominant in one
CYANOPHYCEAE

Chamaesiphon cf. incrustans + + present
Lyngbya diguetii + present

Nostoc sp. + present
Phormidium sp. (3 um dia) + + + present
NUMBER OF SPECIES 25 17 24 30

+++ = predominant (>25%), ++ = common (5 to 25%), + = present (<5%)

Jacques Whitford Limited




APPENDIX TABLE D-7: Wolverine Project Periphyton Abundance, Sept 2005

Site W12
|
Taxon Rep 1 Rep 2 Rep 3 Summary
BACILLARIOPHYCEAE 70% 80% 50%

Achnanthes spp. + + + present
Amphipleura pellucida + ++ + common in one
Amphora ovalis + + present
Cymbella cf. affinis + + present
Cymbella minuta + + present
Diatoma hiemale var. mesodon + + + present
Didymosphenia geminata + present
Epithemia turgida + + present
Fragilaria construens + present
Gomphonema sp. (30 um) + present
Hannaea arcus + + present
Meridion circulare + present
Navicula sp. (100 um) + + present
Navicula cf. radiosa (50 um) + + present
Nitzschia spp. ++ ++ + common
Nitzschia acicularis ++ + common in one
Rhopalodia gibba + present
Synedra rumpens + + + present
Synedra ulna +++ +++ ++ predominant
CHLOROPHYCEAE

Closterium sp. + 5% common in one
Chaetophora sp. (large cells) 20% 5% + common
RHODOPHYCEAE

Audouinella violacea + present
CYANOPHYCEAE

Lyngbya diguetii 10% 10% 50% predominant/common
NUMBER OF SPECIES 19 21 8 23

+++ = predominant (>25%), ++ = common (5 to 25%), + = present (<5%)

note: Synedra ulna, atypical form (undulating, not straight)

Jacques Whitford Limited



APPENDIX TABLE D-8: Wolverine Project Periphyton Abundance, Sept 2005

Site W72

-
Taxon Rep 1 Rep 2 Rep 3 Summary
BACILLARIOPHYCEAE

Achnanthes spp. +

Navicula sp. + +

Nitzschia spp. + +

RHODOPHYCEAE

Audouinella violacea + +

CYANOPHYCEAE

Chamaesiphon cf. incrustans +

Lyngbya diguetii +

NUMBER OF SPECIES 2 3 4 6

+++ = predominant (>25%), ++ = common (5 to 25%), + = present (<5%)

SAMPLES CONTAINED VIRTUALLY NO ALGAE

Jacques Whitford Limited



APPENDIX TABLE D-9: Wolverine Project Periphyton Abundance, Sept 2005

Site W73
]
Taxon Rep 1 Rep 2 Rep 3 Summary
BACILLARIOPHYCEAE 90% 90% 80%

Achnanthes spp. + + present
Anoemoeneis sp. + + present

Cocconeis placentula + + present

Cymbella cf. affinis + + + present

Cumbella cistula + present

Cymbella minuta + + present

Diatoma hiemale + + present

Diatoma tenue +++ + + predominant in one
Didymosphenia geminata + present

Hannaea arcus ++ ++ +++ predominant/common
Navicula spp. + + + present
Rhoicosphenia curvata + present

Synedra rumpens + + + present

Synedra ulna ++ + ++ common
CHLOROPHYCEAE

Chaetophora cf. pisiformis + 5% 5% common
Closterium sp. + present
Staurastrum sp. + present
RHODOPHYCEAE

Audouinella violacea + + present
CYANOPHYCEAE

Chamaesiphon cf. incrustans + + 5% present

Lyngbya diguetii 10% 5% 10% common

Nostoc sp. + present
Phormidium sp. (5 um dia) + + + present

NUMBER OF SPECIES 17 15 16 22

+++ = predominant (>25%), ++ = common (5 to 25%), + = present (<5%)

Jacques Whitford Limited



APPENDIX TABLE D-10: Wolverine Project Periphyton Abundance, Sept 2005

Site W75
]
Taxon Rep 1 Rep 2 Rep 3 Summary
BACILLARIOPHYCEAE 60% 20% >99%

Achnanthes spp. + + ++ common in one
Cymbella cf. affinis + ++ common in one
Cymbella minuta ++ common in one
Diatoma tenue + present
Didymosphenia geminata (empty) + + present
Diploneis sp. + present
Epithemia turgida + + + present
Gomphonema angustatum + present
Gomphonema brebissonii + + present
Hannaea arcus ++ ++ +++ predominant/common
Melosira sp. (5 um dia) + present
Navicula spp. + present
Synedra rumpens + + present
Tabellaria fenestrata + + + present
CHLOROPHYCEAE

unidentified basal cells (Chaetophora?) 20% 10% common
RHODOPHYCEAE

Audouinella violacea + present
CYANOPHYCEAE

Chamaesiphon cf. incrustans + 10% + common in one
Lyngbya diguetii 20% common in one
Nostoc sp. + present
NUMBER OF SPECIES 13 10 12 19

+++ = predominant (>25%), ++ = common (5 to 25%), + = present (<5%)

Jacques Whitford Limited
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Wolverine Project Periphyton, August 2007

Site W9
|
Taxon Rep 1 Rep 2 Rep 3
BACILLARIOPHYCEAE 5% 1% 1%

Diatoma hiemale var. mesodon ++ + + common in one
Eunotia sp. + present
Gomphonema spp. + + present
Hannaea arcus + present
Meridion circulare ++ + + common in one
Navicula spp. + + + present
CHLOROPHYCEAE

Microspora cf. amoena + + present
CHRYSOPHYCEAE

Hydrurus foetidus 10% 50% 50% predominant
XANTHOPHYCEAE

Tribonema sp. + present
CYANOPHYCEAE

Chamaesiphon cf. incrustans 85% 49% 49% predominant
Lyngbya diguetii + + present
NUMBER OF SPECIES 9 9 6 11

+++ = predominant (>25%), ++ = common (5 t‘o 25%), + = present (<5%)

one atypical Hannaea arcus (notch in frustule)

Jacques Whitford AXYS



Wolverine Project Periphyton, August 2007

Site W12
|
Taxon Rep 1 Rep 2 Rep 3
BACILLARIOPHYCEAE 1% 4% 5%

Achnanthes spp. + ++ + common in one
Amphipleura pellucida + present
Cocconeis placentula + present
Cymbella spp. ++ + common in one
Cymbella cf. affinis + present
Cymbella minuta + present
Diatoma hiemale var. mesodon ++ common in one
Epithemia turgida ++ + common in one
Fragilaria construens + present
Frustulia rhomboides + present
Gomphonema olivaceum + present
Gomphonema acuminatum + present
Hannaea arcus +++ ++ common - predominant
Navicula spp. + + present
Nitzschia spp. + + present
Synedra ulna + +++ ++ common - predominant
CHLOROPHYCEAE

Cosmarium sp. + present
Microspora cf. amoena (25 um dia) + present
Oedogonium sp. + present
Stigeoclonium sp. + + present
RHODOPHYCEAE

Audouinella violacea + present
CYANOPHYCEAE

Chamaesiphon cf. incrustans 99% 20% 70% predominant
Lyngbya diguetii + 5% 20% common
Phormidium sp. 1% 5% present
NUMBER OF SPECIES 4 23 12 24

+++ = predominant (>25%), ++ = common (5 to 25%), + = present (<5%)

note: Synedra ulna, one cell is an atypical form (undulating, not straight)

Jacques Whitford AXYS



Wolverine Project Periphyton, August 2007

Site W16
|
Taxon Rep 1 Rep 2 Rep 3
BACILLARIOPHYCEAE 94% 99% 95%

Achnanthes spp. +++ +++ +++ predominant
Amphora ovalis + + present
Anomoeneis sp. + + + present
Cymbella spp. +++ ++ +++ predominant
Cymbella cf. affinis ++ ++ + common
Cymbella minuta ++ ++ ++ common
Diatoma hiemale var. mesodon ++ ++ + common
Fragilaria construens ++ + ++ common
Frustulia rhomboides ++ ++ + common
Gomphonema angustatum ++ ++ ++ common
Gomphonema olivaceum + + + present
Hannaea arcus ++ + ++ common
Meridion circulare ++ ++ ++ common
Melosira cf. italica + + + present
Navicula spp. ++ ++ ++ common
Neidium sp. + present
Nitzschia spp. ++ ++ ++ common
Synedra ulna + + + present
Tabellaria flocculosa + + present
CHLOROPHYCEAE

Cosmarium sp. + present
Microspora cf. amoena (25 um dia) 5% + + present
RHODOPHYCEAE

Audouinella violacea + + present
CYANOPHYCEAE

Phormidium sp. 1% 1% 5% present
NUMBER OF SPECIES 23 20 19 23

+++ = predominant (>25%), ++ = common (5 to 25%), + = present (<5%)

Jacques Whitford AXYS



Wolverine Project Periphyton, August 2007
Site W17

Taxon

Rep 1

Rep 2

BACILLARIOPHYCEAE >99% >99% >99%

Achnanthes spp. + + + present
Amphora ovalis + + present
Cocconies placentula + present
Cymbella spp. ++ + ++ common in two
Cymbella cf. affinis + + present
Cymbella cistula present
Cymbella minuta ++ + ++ common in two
Cymbella sinuata + present
Diatoma hiemale var. mesodon + ++ common in one
Eunotia sp. + present
Fragilaria cf. capucina + present
Fragilaria construens ++ + ++ common in two
Frustulia rhomboides + ++ common in one
Gomphonema acuminatum + present
Gomphonema angustatum + present
Gomphonema olivaceum + + present
Hannaea arcus ++ + + common in one
Melosira cf. italica ++ + common in one
Meridion circulare ++ + ++ common in two
Navicula spp. ++ + ++ common in two
Nitzschia spp. + + + present
Pinnularia sp. + + present
Synedra ulna ++ ++ + common
Tabellaria fenestrata + + present
Tabellaria floculosa + present
CHLOROPHYCEAE

Microspora cf. amoena (25 um dia) + + present
Staurastrum + present
RHODOPHYCEAE

Audouinella violacea + present
CYANOPHYCEAE

Phormidium sp. + present
NUMBER OF SPECIES 22 10 23 29

+++ = predominant (>25%), ++ = common (5 to 25%), + = present (<5%)

note: Cymbella cf. affinis, atypical form (undulating, not straight)

Jacques Whitford AXYS




Wolverine Project Periphyton, August 2007
Site W18

Taxon

Rep 1 Rep 2

Rep 3

BACILLARIOPHYCEAE 25% 15% 15%

Cymbella minuta + + present

Diatoma hiemale var. mesodon ++ +++ +++ predominant - common
Gomphonema spp. + present

Gomphonema angustatum +++ + predominant in one
Gomphonema olivaceum + present

Gomphonema subclavatum + present

Hannaea arcus ++ +++ +++ predominant - common
Meridion circulare + present

Navicula spp. + + + present

Synedra rumpens ++ ++ common in two
CHRYSOPHYCEAE

Hydrurus foetidus 50% 75% 75% common in one
CYANOPHYCEAE

Chamaesiphon cf. incrustans 10% common in one
Lyngbya diguetii 10% 10% 10% common

Phormidium sp. 5% common in one
NUMBER OF SPECIES 12 8 7 14

+++ = predominant (>25%), ++ = common (5 to 25%), + = present (<5%)

Jacques Whitford AXYS
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