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EXECUTIVE SUMMARY

EBA Engineering Consultants Ltd. (EBA) was retained by Quest Engineering Group Ltd.
(Quest) on behalf of the Selkirk First Nation (SFN) to provide hydrogeological consulting
services related to the drilling and construction of a back-up well for the proposed piped
distributdon system.

The purpose of this project was to provide the Selkirk First Naton with a back-up well
capable of supplying the community with 1.9 L/s (26 Igpm) of potable drinking water from
the same aquifer as the truck fill station well, and the primary supply well (PW05-01).

The back-up well, BW06-01, is sited in a location such that compliance with applicable
guidance document setbacks from potential sources of contamination have been sausfied.
BW06-01 was drilled between September 27 and October 10, 2006 by Double D Dirilling of
Terrace, BC. BWO06-01 has been constructed and tested in accordance with INAC
guidelines for well construcdon, and is capable of supplying the village with potable
drinking water. This new well can supply 4.1 L/s (54 Igpm) which is 2 times the desired
flow rate of 1.9 L/s (26 Igpm).

Water from BW06-01 meets all Canadian Drinking Warer Quality Guidelines (CDWQG)
for health based and aesthetic objectives; the water is a hard calcium-bicarbonate type wich a
slight tendency to scale.
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1.0 INTRODUCTION

EBA Engineering Consultants Ltd. (EBA) was retained by Quest Engineering Group
(Quest) on behalf of the Selkirk First Nation (SFN) to provide hydrogeological consulting
services in support of the design and construction of a low-flow/ low-pressure warter supply
system to supply the SFN community in Pelly Crossing, Yukon (Figure 1). Following the
recommendations provided within the EBA report entitded “Community Water Well
Assessment” (June 2005) and the installation of the new community water supply well
PWO05-1 as documented in the EBA report entitled “Water Well Completion Report
(October 2005); EBA coordinated the constructon and testng of a new back-up
community well (“BW06-01) located in the vicinity of the Willow Creek Subdivision
(Figure 1).

The purpose of this project was to provide the SFN with a back-up supply well capable of
independently meeting the demand of the piped distribution system. In addition to

providing a mechanical back-up, this well would increase the totally supply capacity of the
system.

The location of BW06-01 was selected a sufficient distance away from PW05-01 such that if
either well were to be impacted by a potential contamination event, there would be
sufficient separation (and thus response time) to ensure the safety of the other well.
BW06-01 is located approximately 225 m east (and cross-gradient) of PW05-1.

The test well location was chosen based on characterization of the groundwater flow regime
(from the Preliminary Hydrogeological Assessment). Proximity to existing and future (upon
development) sources of contamination was also taken into consideration. Additionally, the
new well was constructed in accordance with current Indian and Northern Affairs Canada
(INAC) well construction guidelines, and sited in a location to ensure compliance with
current guidance document setback distances from potental sources of contamination. A
site plan showing the location of existing wells and the new back-up well is shown on
Figure 1.

141 SCOPE OF WORK

The scope of work for the well construction, testing and completion involved the following
tasks:

Reviewing background information;

Coordinating and supervising the drilling, construction and development of new
back-up water supply well BW06-01;

Coordinating and supervising testing of BW06-01;
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. Collecting water samples from BW06-01 for porability and water treatment analyses
and submitting to a certified laboratory;
. Interpreting the results of pumping rest and water chemistry analyses;
. Preparation of this report summarizing the resulss, interpretadon and
recommendations.

2.0 FIELD PROGRAM

2.1 WELL DRILLING, COMPLETION AND DEVELOPMENT

BW06-01 was drilled by Double D Drilling Lid. (Double D) of Terrace, B.C. from
September 26 — October 9, 2006. The drilling was completed using the dual air rotary
method whereby the well casing and drill bit are simultaneously rotated into the ground.
During the drilling process drill cuttings are air lifted through the casing ro the surface.

Representatves from EBA were on site as necessary during the project duration to
supervise and co-ordinate the drilling and pump testing program. Samples were collected
and retained continuously during drilling for soil classification and well screen design as
necessary. A drill log containing details of sediments encountered and well compleaon
details is included as Figure 2. The lithology encountered is summarized in Table 1 as
follows:

TABLE 1: BOREHOLE SOIL LITHOLOGY SUMMARY

Depth (mbgl) Soil Description
00 mw7.6m SAND - brown, dry to moist, trace silt.
7.6mto 168 m SAND AND GRAVEL - fine, trace medium sand,
168 mto 204 m GRAVEL — medium to coarse sand, trace silt.
204mw?2l0m CLAY - silry, brown, dry.
210mw335m GRAVEL - well graded sand, fine gravel.

The target aquifer zone was encountered between 21.0 and 33.5 merers below ground level
(mbgl). Below 33.5 m clay dll was observed, and as such the drilling was stopped at this
depth. Pror to proceeding with well screen design and installation, preliminary field
chemistry tests for water quality were conducted by Ms. Jenifer Kelly, E1T. of EBA. Field
chemistry testing involved colour comparator screening tests for iron (Fe) and manganese
(Mn) which are known to commonly exceed Canadian Drinking Water Quality Guidelines
(CDWQG) in the region. The field screening involved dissolving a sachet of reactant to a
known volume of filtered water and then comparing the observed colour of the water
sample to a colour comparator. A filtered sample was used rather than a raw sample to
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eliminate any false positive results attributed to turbidiry. The rationale for using a filtered
sample was that a properly designed, constructed and developed well would provide water
with low turbidity. The results of the field screening and accuracy of the tests are included
in Table 2 below:

ARY OF FIELD TESTING RESULTS

Parameter Concentration| Estimated Uncertainty | GCDWQ Criteria
Dissolved lron) <1.0 me/L 0.1 0.3
Dissolved Manganese] <0.3 mg/L 10,03 0.03
Total Dissolved Solid]] 187 mg/L 500
Conductviry (EC)| 386 microd
pH 7.83 8.5
Temperature] 6.6 "C

The field screening results indicated non-detectable dissolved manganese and dissolved iron
concentrations (<1.0 and <0.5 mg/L). With the results indicating water quality was likely
acceptable, it was decided to proceed with the well complevon.

EBA completed grain size analyses on two samples collected from the aquifer zone berween
27.4 and 29.0 mbgl. Grain size results are included in Appendix A, and indicate that the
aquifer material is a well graded gravel with some sand.

Based on the grain size analysis results, drill hole lithology and available drawdown, EBA
designed an appropriate well screen assembly consisting of 3.0 m of Johnson V-wire screen
with 3.81 mm (0.150”) openings. To ensure an adequate seal berween the well casing and
aquifer formation, a 1.0 m section of riser pipe and k-packer was installed above the screen
secton.

In accordance with INAC well construction specifications, Table 3 on the following page
P g pag
provides the required information on well construction and completion details.
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TABLE 3: REQUIRED DETAILS FOR WELL CONSTRUCTION REPORT

REQUIRED DETAILS

DETAILS OR REPORT REFERENCE

Date of construction:

Wel! was completed berween September 26t and
October Y:h 2006.

Name and address of the owner of the well:

Selkirk First Naton
Box 40, Pelly Crossing, Yukon, YOB 1P0

Legal description of the property:

Willow Creek Subdivision, SFN Village, berween Lot 15
and Lot 16, Pelly Crossing, Yukon

Location of the well on the property:

See Figure 1.

Method of construction:

Dual Air Rotary.

Description, depth and thickness of geologic
materials encountered during construction:

See Well log BW06-01 (Figure 2). Double D Drilling Jog
for this well is also included in Appendix C.

Depth and diameter of the well:

The well construction details are provided on Well log

(Figure 2).
Type of casing matenals and thickness: Steel Casing = 0.150 inches (6.35 mm) thick.
Stauc water level: 13,12 mbgl

Ty pe, size, length and locaton of screen:

Stainless steel V-wire 150 (0.150") slot Johnson screen.
Total screen length is 3.0 m. Screen set berween 28.3 m
and 31.4 mbygl (29.4 and 32.5 m below top of casing)

Location of major water-bearing zones:

Major water bearing gravel zone from 21.0 1o 33.5 mbgl.

Presence of any poor quality water or gas
encountered:

None encountered.

Results of any hydrofracturing undertaken:

No hydrofracturing completed.

Location, nvpe and thickness of grout sealant
placed around the well:

Bentonite seal was placed berween annulus of conductor
pipe and native sand and gravel. Seal is completed from
grade to 6.0 mbgl.

Name, address and signature of person
completing the work:

The well was constructed by Double D Drilling Ltd.
Address; 5275 Arthur Rd, Terrace, BC, VBG 4R1,
Primary Driller was Doug Stanvick. Well drilling was
supervised by Jenifer Kelly, EBA Engincering
Consuttants Ltd.

BW06-01 was air-developed for 12 hrs following well screen installation. The purpose of
well development is to maximize well yield and efficiency by removing fine parricles from
the aquifer material directly adjacent to the well screen. After approximately 12 hours of
development, water clarity ceased to improve and development was stopped.

WELL AND AQUIFER TESTING

Double D supplied and installed a well pump and necessary piping, flow meters and
discharge line to complete the pumping test. The pump was installed at a depth of 32.0 m,
and 100 m of layflat hose was used to convey pumped water to an appropriate discharge

area outside the anncipated capture zone.
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A step rate test was conducted by Double D under the supervision of EBA on October
11th, 2006. The purpose of the step test was to get an initial specific capacity of the well
and to select an appropriate discharge rate for the constant rate test. Flow rate was adjusted
for each step by adjusting the gate valve until the desired rate was observed on the flow
meter; flow was double checked at the discharge point using a graduated barrel and
stopwatch.

The step test was started on October 11, 2005 at 12:00 PM. Three steps were completed
for one hour each at flow rates of 2.3, 4.6 and 6.9 L/s (30, 60, and 90 Igpm) respectvely.
Recovery was monitored in BW06-01 for 45 minutes upon termination of the step rate test.
Water level data was collected continuously during the step test and recovery, and a graph
indicating drawdown vs. dme is provided as the upper portion of Figure 3.

The constant rate pumping test was initiated on October 11, 2006 at 4:00 PM at a rate of
4.6 L/s (60 Igpm). The water level in BW06-01 was monitored contnuously during the
constant rate test, water level data collected is included in Appendix B, and a graph of
drawdown vs. time during the constant rate test is included as Figure 4.

The nearby well (PW053-1) at Lot 15 was used as an observation well during the step test,
constant rates test and recovery intervals. A Solinst Levelogger automated datalogger was
used to continuously record total pressure in the observation well. A Solinst BarologgerTM
was also installed above ground at the observadon well head to continuously monitor
barometric pressure during the pumping tests. The Levelogger records total pressure (water
plus atmospheric); using the measured depth to water, depth of setting and barometric
pressure data. Levelogger readings have corrected to an equivalent depth to water in the
observaton well. Water level observadons from the observation well are plotted on
Figure 5.

GROUNDWATER SAMPLING

Groundwater samples were collected from BW06-01 at the end of the constant rate
pumping test by Double D Dirilling. All samples were collected from a hose connecton
located at the well head. Samples were collected in accordance with specific laboratory
recommendations. All samples were shipped to Vancouver by air cargo for analysis at ALS
Environmental. ALS is a member of the Canadian Association of Environmental Analytical
Laboratories (CAEAL). The following parameters were analyzed:

»  Physical tests;

» Dissolved Anions;

»  Nutrients;

« Total and Dissolved Metals;

+ Trihalomethane and Haloacetic acid formation potential;
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Organic Parameters; and,

Radiological Screening.

Analytical results are summarized in Table 6. Laborarory reports and certificates are
included as Appendix C.

3.0 RESULTS
3.1 STEP TEST

A plot of observed drawdown in BW06-01 during the step rate pumping test is included as
the upper portion of Figure 3. The flow rate vs. maximum drawdown and specific capacity
observed at the end of each step is also plotted on the lower portion of Figure 3. The
specific capacity increased slightly during the step rate test from 0.60 to 0.77 L/s/m.

3.2 CONSTANT RATE TEST

Drawdown and recovery observed in BW06-01 during the constant rate pumping test is
plotted on Figure 3. Figure 5 shows the water level in PW03-01 as observed with the
datalogger during the pumping test- no significant drawdown was observed in PW05-01
during the test.

The drawdown during the constant rate pumping test appeared to stabilize at 7.67 m after
approximately 100 min of pumping. Minor water level fluctuations were observed between

1

00 and 1440 min. The maximum drawdown observed during the pumping test was

7.72 m.

Water level recovery data or residual drawdown versus residual dme factor (t/t) is also
included on Figure 5. BWO06-01 recovered to greater than 95% of the total observed
drawdown within 20 minutes of pumping test termination.

The observed and residual drawdown data was analyzed using the Cooper-jacob straight
line method which assumes the following:

The aquifer is infinite in aerial extent, and uniform in thickness;
The aquifer is homogeneous and isotropic;

The pumping well fully penetrates the aquifer thickness, and pumps at a constant
rate;

The piezometric surface was horizontal prior to pumping;
Water is released instantaneously from storage with a decline in hydraulic head;

The well diameter is small such that well storage is negligible; and,
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. Flow is laminar.

The results of the Cooper-jacob analysis method for the constant rate pumping test are
included on Figure 5.

The straight line approximation was separately applied for the mid and late pumping data
and for the recovery interval. Transmissivity values obtained from pumping test results are
summarized in Table 4 below:

TABLE 4: AQUIFER TRANSMISSIVITY AND HYDRAULIC CONDUCTIVITY

TEST INTERVAL T K
TRANSMISSIVITY CONDUCTIVITY
EARLY PUMPING (T1,K)) 40 m*/day 2.8x 10° m/sec
MID-LATE PUMPING (T-,K2) 3000 m*/day 2.0 x 10” m/sec
EARLY RECOVERY (T5,k3) 50 m’/day 3.7 x 10° m/sec
MID-LATE RECOVERY (T4,ks) 750 m*/day 5.1x 10" m/sec

The transmissivity values calculated for the mid to late pumping and recovery intervals
range from 750 m*/day to 3000 m*/day. The straight line approximations for pumping and
recovery intervals are approximately parallel indicating a reasonable agreement between the
two analyses. Using an aquifer thickness of 16.9 m, the hydraulic conductivity (K) of the

aquifer based on mid to late pumping and recovery data ranges from 5.1x 10™ m/s to
2.0x10% m/s.

Conductivity results shown in bold above (from the mid to late pumping and recovery data)
are more representative of aquifer characteristics than earlier interpretations (due to the
effects of well loss).

These values are in agreement with conductiviry values interpreted from pumping tests and
grain size analysis with PW05-1 which range between 1.0 x 10" and 3.1 x 10° m/s (EBA
2005).

4.0 WELL CAPACITY

To caleulate the safe vield of a well, the specific capacity of the well is multplied by the safe
available drawdown. The specific capacity of the well (at a given pumping rate) is based on
the projection of the constant rate drawdown to 100 days (see Figure 4). This
conservatively assumes that BW06-01 would be continuously pumped at the same rate for
100 days with no recharge to the aquifer. The safe available drawdown of the well is
determined by applying a safety factor of 70% to the available drawdown. In some cases,
the safe yield of a well may be limited by what the well screen is capable of safely delivering
based on the maximum recommended screen entrance velocity. Table 5 below provides the
detailed safe yield calculadons for BW06-01.

YWB
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WELL PARAMTER VALUE | UNIT | KEY
Constant Rate Pumping TFest Discharge Rate 4.5 L/s a
Projected 100-Day Drawdown (Figure 5) 7.8 m b
Specific Capacity (Based on 100-Day Drawdown) 0.57 L/s/m| e=a/b
Lowest Expected Seasonal Water Table (2.0 m fluctuation) 17.1 m d
Depth to top of Screen Interval 283 m e
Avatlable Drawdown 10.1 m f=red
Safery Factor 70 Yo g
Safe Available Drawdown 7.1 m h=fxg
Safe Yield Based on Constant Rate Pumping Test
Theoretical Sustainable Yield 4.1 L/s cxh
Theoretical Sustainable Yield 54 Igpm
Check for Screen Entrance Velocity
IRecommended Maximum Screen Entrance V clocity 0.03 m/s
[ntake Area (m?/ m of 0.150" Well Screen) 0.34 m3/m j
Total Intake Area for 3 m Screen 1.02 m?* k=ijx3
Screen Entrance Velocity at Safe Estimated Sustainable Yield 0.004 m/s |[(i/1000)/k
|Check: Less than Recommended Maximum Velociey (0.03 m/s) YES < 0.03

Based on specific capacity and available drawdown BW06-01 could theoretically be pumped
at a rate of 4.1 L/s (54 1gpm) which is much higher than the required projected daily
demand for the Pelly Crossing Area of 1,94 L/s. At a pumping rate of 4.1 L/s, the screen
entrance velocity is 0.004 m/s, which is less than the maximum recommended screen
entrance velocity of 0.03 m/s.

5.0 GROUNDWATER ANALYTIC RESULTS

Groundwater analytic results are presented in Table 5; laboratory results and certificates can
be found in Appendix D. As expected, based on water quality data from the nearby truck
fill well, the water from BWO06-01 meets all Canadian Drinking Water Quality Guidelines
(CDWQG) for health based and aesthetic objectives. Water from BW06-01 is a hard
caleium-bicarbonate type water with a slight tendency to scale as indicated by a posidve
saturation index of 0.198.

6.0 GROUNDWATER UNDER THE DIRECT INFLUENCE OF SURFACE WATER ASSESSMENT

Well water or groundwater under the direct influence of surface water (GUDI) refers to
groundwater supply sources that are hydraulically connected to nearby surface waters, and
are thus vulnerable to contamination by pathogens. The implication of a well being
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classified GUDI is a requirement for treatment equivalent to that required for surface water
sources.

The Yukon Department of Health and Social Services has drafted an “Assessment
Guideline for Well Water or Groundwater Under the Direct Influence of Surface Water”
(GUDI]) to determine if a well is potendally under the influence of surface water
(YTG 2005). As BW06-01 is completed within an unconfined aquifer it meets one of the
four criteria for being potentally GUDI, and requires a Phase 2 assessment.

A Phase 2 travel ime assessment has been completed below:

t=d6/K*("/ )

where:
t= travel time in days
d= distance to Willow Creek in m (300 m)
K= aquifer hydraulic conductivity in m/day (108 m/day) based on

average of mid to late pumping and recovery data
dh/dl = hydraulic gradient (0.0015 from EBA 2005)
6= effective porosity (assumed to be 0.3)

Substitution of well and aquifer parameters into the above equation vields a travel ume of
553 days which is greater than the potential GUDI travel ume of 90 days.

INAC has also developed 2 GUDI assessment guideline, which takes into account well
construction, aquifer type, and well yield. By definition of INAC’s GUDI assessment
(ANAC 2006) BW06-01 is defined as NON-GUDI, as it is more than 100 m from a surface

water body.

7.0 CONCLUSIONS/ RECOMMEDATIONS

The following conclusions are based on the information presented in this well completion
report:

+ In October 2006, a new back-up drinking water well (BW06-01) was drilled for the
Selkirk First Nation in Pelly Crossing. The well was drilled to a depth of 33.5 m below
ground (mbgl), and a screen was set from 28.3 to 31.4 mbgl (29.4 to 32.5 meters below
top of casing) within a gravel aquifer.

« The new well was constructed in accordance with current and proposed INAC
specifications for water well construction.

« The new well is sited at a location ensuring compliance with current and proposed
guidance documents for setback distances from existing and potential sources of
contamination.
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Pumping test results indicate aquifer transmissivity ranging from 750 m®/day to
3000 m*/day.

The safe sustainable vield for BW06-01 is 4.1 L/s (54 Igpm), which is sufficient to meet
the required demand of 1.9 L/s (26 Igpm).

Water from BW06-01 meets all CDWQG for health based and aesthetic objectives and
is considered to be of good quality.

BW06-01 is considered to be NON-GUDI based on the draft Yukon Assessment
Guideline (YTG 2006) and based on the INAC Protocol (INAC 2006).

The following recommendations are included to ensure the performance and safety of the
water supply wells and aquifer:

The pump should be set with the intake positoned near the top of the screen assembly
at 27.2 mbgl (28.3 meters below top of casing);

A regular well monitoring program should be implemented; and,

An aquifer and wellhead protection plan should be completed to ensure the safety of
the water supply wells and aquifer, especially in consideration of the SFN’s investment
in the Willow Creek Aquifer.
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8.0 CLOSURE

Conclusions and recommendations in this report are based upon the Hydrogeological
Investigations as described in the previous sections. This report has been prepared for the
use of Quest Engineering Group on behalf of the Selkirk First Nation. It has been prepared
in accordance with generally accepted hydrogeological practices. For further limitations
regarding the use of the report, reference should be made to the EBA Environmental Report
— General Conditions attached, which form a part of this report.

EBA trusts that this report satisfies your present requirements. Should you have any
questions or comments please do not hesitate to contact the undersigned.

Respectfully submitted,
EBA Engineering Consultants Ltd.

Prepared by:

sfov

Katherine S. Johnston, E.IT.
Project Engineer, Hydrogeologist
(Direct Line: (867) 668-2071, ext. 24)
(email: ksiohnston{@eba.ca)

Y WA

Reviewed by:

- TIf

Ryan Maran, M.Sc.(Eng.), P.Eng.
Project  Engineer, Hydrogeologist
(Direct Line: (867) 668-2071, ext. 31)
(email: rmartin(@.eba.ca)
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ENVIRONMENTAL REPORT — GENERAL CONDITIONS

This report incorporates and is subject o these *General Condidons”,

1.0 USE OF REPORT 241

‘This report pertains to a specific site, a specific developmenrt,
and a specific scope of work. It is not applicable to any other
sites, nor should it be relied upon for npes of development
other than those ro which it refers. Any variaton from the site
or proposed development would necessitate a supplementary
investigation and assessment,

This report and the assessments and recommendations
contained in it are intended for the sole use of EBA's client.
EBA does not accepr any responsibility for the accuracy of any
of the data, the analysis or the recommendatons conmined or
referenced in the report when the report is used or relied upon
by any party other than EBA’s client unless otherwise
authorized in writing by EBA. Any unauthorized use of the
report is at the sole nsk of the user.

‘This report is subject to copyright and shall not be reproduced
cither wholly or in part without the prior, written permission of
EBA. Additonal copies of the report, if required, may be
obtained upon request.

2.0 LIMITATIONS OF REPORT

This report is based solely on the condidons which existed on
site at the tine of EBA's invesdgadon. The client, and any
other partes using this report with the express written consent
of the client and EBA, acknowledge thar conditions affecting
the environmental assessment of the site can vary with dme and
that the conclusions and recommendations ser our in this
report are time sensigve.

The client, and any other party using this report with the
express wrirten consent of the client and EBA, also
acknowledge that the conclusions and recommendations set
out in this report are based on limited observatons and restng
on the subject site and that conditions may vary across the site
which, in turn, could affecr the conclusions and
recommendadons made.

The client acknowledges that EBA is neither qualified to, nor is
it making, any recommendations with respect to the purchase,
sale, investment or development of the property, the decisions
on which are the sole responsibility of the client.

-
-
= =)

INFORMATION PROVIDED TO EBA BY OTHERS

During the performance of the work and the preparavon of
this report, EBA may have relied on informanon provided by
persons other than the client, While EBA endeavours to venfy
the accuracy of such information when instructed to do so by
the client, EBA accepts no responsibility for the accuracy or the
reliability of such information which may affect the report.

3.0 LIMITATION OF LIABILITY

The client recogmizes that property containing contaminants
and hazardous wastes creates a high risk of caims brought by
third parties ansing out of the presence of those marerials. In
consideration of these risks, and in consideranon of EBA
providing the services requested, the client agrees that EBA’s
liability to the client, with respect to any issues relatng o
contaminants or other hazardous wastes located on the subject
site shall be limited as follows:

1. With respect 1o any clums brought against EBA by the
client ansing out of the pravision or failure to provide
services hereunder shall be limited 1o the amounr of fees
paid by the client to EBA under this Agreement, whether
the acton is based on breach of contract or torg

to

With respect to clums brought by third pardes arising out
of the presence of contaminants or hazardous wastes on
the subject site, the chient agrees o indemnify, defend and
hold harmless EBA from and against any and all claim or
claims, acdon or acdons, demands, damages, penaldes,
fines, losses, costs and expenses of every nature and kind
whatsoever, including sobiciror-client costs, arising or
alleged to arise either in whole or part out of services
provided by EBA, whether the claim be brought against
EBA for breach of contract or tor.

T& Lpvinmmental e
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40 JOB SITE SAFETY

EBA is only responsible for the actvides of its employees on
the job site and is not responsible for the supervision of any
other persons whatsoever. The presence of EBA personnel on
site shall not be construed in any way 1o redieve the client or any
other persons on site from their responsibility for job site
safery.

5.0 DISCLOSURE OF INFORMATION BY CLIENT

The client agrees to fully cooperate with EBA with respect to
the provision of all available information on the past, present,
and proposed conditions on the site, including historical
informavon respecting the use of the site. The client
acknowledges that in order for EBA to properly provide the
service, EBA is relying upon the full disclosure and aceuracy of
any such informadon.

6.0 STANDARD OF CARE

Services performed by EBA for this report have been
conducted in a manner consistent with the level of skill
ordinarily exercised by members of the profession currendy
practicing under similar condivons in the jurisdiction in which
the services are provided. Engineering judgement has been
applied in developing the conclusions and/or
recommendations provided in this repart. No warranty or
guarantee, express or implied, is made concerning the test
results, comments, recommendations, or any other pordon of
this report.

7.0 EMERGENCY PROCEDURES

The client undertakes to inform EBA of all hazardous
conditions, or possible hazardous conditons which are known
to it. The client recognizes that the activities of EBA may
uncover previously unknown hazardous materials or conditions
and that such discovery may result in the necessity 1o undermke
emergency procedures to protect EBA employees, other
persons and the environment. These procedures may involve
additional costs outside of any budgets previously agreed upon.
The client agrees to pay EBA for any expenses incurred a5 a
result of such discoveries and 1o compensate EBA through
payvment of addidonal fees and expenses for ime spent by EBA
to deal with the consequences of such discovernies.

8.0 NOTIFICATION OF AUTHORITIES

The client acknowledges that in certain instances the discovery
of hazardous substances or condiions and marenals may
require that regrulatory agencies and other persons be informed
and the client agrees thar notfication to such bodies or persons
as required may be done by EBA in its reasonably exercised
discredon.

90 OWNERSHIP OF INSTRUMENTS OF SERVICE

The client acknowledges thar all reports, plans, and data
genetared by EBA during the performance of the work and
other documents prepared by EBA are considered its
professional work product and shall remain the copyright
properry of EBA.

10.0 ALTERNATE REPORT FORMAT

Where EBA submits both electronic file and hard copy
versions of reports, drawings and other project-relared
documents and deliverables {collecavely termed EBA's
instruments of professional service), the Client agrees thar only
the signed and sealed hard copy versions shall be considered
final and legally binding. The hard copy versions submitted by
EBA shall be the uriginal documents for record and working
purposes, and, in the event of a dispute or discrepancies, the
hard copy versions shall govern over the elecrronic versions,
Furthermore, the Client agrees and waives all future rghr of
dispute that the original hard copy stgned version archived by
EBA shall be deemned to be the overall original for the Project.

The Client agrees that both electronic file and hard copy
versions of EBA’s instruments of professional service shall not,
under any circumstances, no matter who owns or uses them, be
altered by any party excepr EBA. The Client warrants that
EBA’s instruments of professional service will be used only and
exactly as submitted by EBA.

The Client recopnizes and agrees that electronic files submitted
by EBA have been prepared and submitted using specific
software and hardware systems. EBA makes no representation
about the companbility of these files with the Client’s current
or future software and hardware systems.

-
=t
=us }
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TABLE 6: SUMMARY OF LABORATORY CHEMISTRY RESULTS

PW05-1 PW05-1 BW06-01
- Date Date Date Canadian Drinking Water
Units . -
Quality Guidelines
10-Jul-05 12-Jul-05 12-Oct-06 AC v
cu - <50 <5.0 15
IC()nducd\'il)' {Lab) uS/em . 338 364
Total Dissolved Solids mg/L . {80 219 500
HHardness (CaCO3) mg/L . 158 181
plt - 8.14 8.04 65-85
I'I'urbidity NTU - 0.52 0.38 5
JuV Absocbance mg/L - 0.0440 -
Dissolved Anions
Alkalinity-Toul (CaCO3) mg/L - 160 182
IChloride mg/L 5 1.05 (.55 250
mg/L . 0.206 0.185 15
mg/L . 17.7 17.0 500
my/L - 0.13 0.0680 10
Nitrite my/L - <0.10 <{.0010 32
Total Metals
Aluminum my /L S 0.166 <0.010 B ]
Antimaony mg/L - <0.00050 <0.00050 0.006
Arsenic mg/L - 0.00067 0.00018 0.0l
Barium myr/L 2 0.072 0.083 [
IBc)mn myr/L - <0.10 <0.10 5
Cadmium mg/L - <0.00020 <0.00020 0.005
IC:lIcium mg/L - 419 55.3
Chromium mg/L - <0.0020 <0.0020 0.05
Coppet mg/L - 0.0029 0.0013 I
lron mg/L - <0.030 <0.030 0.3
Lead mg/L - <(.0010 <0.0010 [21]]
Magnesium mg/L - 12.8 154
Manganese mg/L - 0.0058 <0.002( 005
Mercury myg/L - <0.00020 <0.00020 0.001
Potassium myg/L - 1.51 227
Sclenium myg/L - <0010 <0,0010 0.1
Sodium mg/L - 6.8 5.4 200
{Utanium myg/L - 0.00131 0.00174 0.02
Zing my/L - <0.050 <(.050 5
|Pissolved Metals
Aluminum mp/L - - <0.010
Antimony mg/L = S <0.00050 0.006
Arsenic mg/L - - 0.60027 001
IBarium mg/L - - 0.085 I
Boron mp;/ L - S <0.10 5
|Cadmium mg/L i . <0.00020 0.005
ICalcium mg/L - - 48.3
Chromium mg/L - - 0.0038 0.05
Capper mg/L - - 0.001t 1
Jiron my/L - . <0.030 0.3
fLcad mg/L . . <0010 0.0l
Magnesium myg/L - - 14.7
Manganese my/L S s <0.0020 (U5
Mercury mg/L - - <0.00020 0.001
[Potassium mg/L - - 2.00
Sclenium my/L - - <0,6H0 0.01
Sodium mp /L & S 6.0 200
jUranium mp/L - - 0.00163 0.02
Zinc mp/L - - <0.050 5
T'rihalomethanes
IBromadichloromethane mg/L - 0.0047 0.0044
IBrumuf(mn myr/L - <0.0010 <0.0010
IChloroform myg/L S 0.0964 0.0525
Dibromochloromethane mg/L - <0.0010 <0.0010
Bromoacetic Acid mg/L - - <{.0020
Bromohloroacetic Acid my/L = - <(0.0020
IChloroacetic Acid = mg/L 5 - <0.020
IDil)mm(mcclic Acid myr/L S - <0.0020
IDichloroaceti Acid myg/L - - 0.0232
‘Frichloroacetic Acid (TCA) mg/L - - 0.0337
|Organic Parameters
Tannin and Lignin my/L - - 0.2
"Total Organic Carbon my/L - 295 2.03
1
IGI‘()SS Alpha By/L - 0.14 0.16 0.1°
[Gross Beta By/L - 0.2 0.13 {
Lead-210 By/L - <0.02 <0.02 0.1
Thotium-232 By/L - - <0.01 <0.01 0.1
Bacteriological
E. coli counts;/ 100mL 0 0 - 0
[Total Colbiforms couats/ 100mL 0 1 - 0
Notes:

1} GCIWQ cniteria are taken from the "Guidelines for Canadian Drinking Water Quality, April 2004."
2y MAC refers to the Maximum Acceptable Concentration according to the GCDW'Q criteria.
3) AO refers wo the Aesthetic Objective according to the GCDWQ eriteria,

4) "-" indicates not analyzed.

5) Gross alpha is used as a radiological sereeniag, tool, examination of radiclogical consistuents with MACs of 0.1 my/L
shows no exceedences.
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o.\mmmwmma Crossing\ 1260003 Pelly Piped Waler System1260026 Backup Wellk1 260026 Figure 1.0wg [8.5 % 11 P) Novamber 07, 2006- 42,

HYDROGEOLOGIC LOG BOREHOLE NO. BWO06-01

PURPOSE OF HOLE: Water Supply Well GROUND ELEV. : 97.0 m-geod {approx.)

DRILLING METHOD: Dual Air Rotary TOP OF CASING: 98.07 m-geod Sapprox.)

START DRILLING: Sept. 27, 2006 CASING STICK UP (m): 1.07 m above grd.

SCREEN INSTALLED: Ocl. 10, 2006 DEPTH TO STATIC (m): 15.08 m below grd,

CONTRACTOR: Double 'D' Drilling Lid. DEPTH TO SCREENTOFP (m): 29.0m

Lithology Comments Well Installation
Depth (m) Summary
~ Circle Plate - lockable
Om
= SAND - some gravel, fine 1o med.
| grained sand, grey o brown 7 Benlonile Surface Seal
%
_ %
_ Y
5m 9
e L 6 m
— 7.6m
— SAND & GRAVEL - trace of soil, med. to
=, coarse grained sand, subangular, dry,
| 70m  brown o grey
a 8" (203 mm) 1D Steel Well Casing
s /
: 16.8m
= (c::‘oRaﬁr\;’E L;a?:g&dgaggcgt?g:gtgﬁerfjd}a ¥ L Static water level measured
—poy Multicolored Sf}??g’r;_‘ﬁéms
— 204m '
— — CLAY - silty, trace of gravel, dry, brown21 o m
= GRAVEL - coarse sand, rounded, wet,
|- multicolored
|_25m Stes) Fiser fitted K packer top and
= /- with threaded plug bottom
: A /—- Barber Drive Shoe
"30m Nominal (Telescope) cantinuous
- 150 siot (5.08 mm) stainless steel
- well screen from 280mio 320 m
ENDOFEOREFOLE saom 2
| 35m \ Cuttings/Baclill
- Well Yield = +50 Igpm
B Teen WELL COMPLETION REPORT FOR SELKIRK
%| FIRST NATION BACK-UP WELL - PELLY CROSSING, YT.
Y W B Quest Engineering Group e
PROECT MO, DN [x17) REV
EBA Engineering E 1260028 el L Figure 2
- . €0Q [aws _ a
MNEG-B66 i Consultants Ltd. EBAWHSE November 7, 2006
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PUMPING RATE (L/s)
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e
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STEP 3: 6.8 Lis (S0 IGPM)
+
10 T T | ] ] . . | ! i i U
0 25 50 75 100 125 150 175 200 225
ELAPSED TIME (min}
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E_, @—0—® Flow Rate vs. Specific Capacity L
w 03 7 ©o—0—90 Flow Rate vs. Drawdown =
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[m] i
0.2 - I 4.0
i o
0.1 _ L
2 &

DRAWDOWN (m)

‘h\a EBA Enyl'neeqnﬂ fonsultants Ltd.

PROJECT wWATER WELL COMPLETION REPORT WILLOW
CREEK SUBDIVISION, PELLY CROSSING, YT
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STEP TEST WITH BW06-01
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BC,
% BanSH EI'IVIID?'ITHK Water Management Branch, Groundwater Section
220 CCOLUMBIA ~ waTER  WELL  RECORD .  oue (0G1 1O (S

acssMAPL_l_]_l..J_LlJ_L_L.l_l wee ol L 1] mevl d 1 | U i S
i!z'u CITIT00e] LTI ETIN]  § ooess_ 30 -
ow

ame & Address —BAEIRE bz PR A9 T - 5. RIVE T,
Legel Description 8 Address e T Y
) o
Descriptive Locatfon — WF“G-_\EE - 3 —_—
L TYPE 18 New Well 2 O Regoaditioned 9, CASING: 1 ITSteel 2 06 a3 LIWoed
OF WORK 30 Deepaned . 4 O Avondened Mateciols 4 OPlestic 5 [JConerete
2work 1O getod 20sors 3 Dﬁ‘nmu — afer DI — u;!lts
4- tory & Omud b 307 o Oreverse pigmeler. | : | _ns
METHOD 0O Other - Dlo:ngr ! j Ing_|
T WIATCD 4 [ ameatie 2 M Munizisel #3 Murriagtion trom TN ] {.t
> WELL USE4 I Comm.aind.  [i-Cther 0TI A%ELL o IR : _ "
4, DRILLING ADDITIVES __ NONZ ;:i;u::ss 2 ] -+ :;:'
5. MEASUREMENTS fom 1 Bfuntleve! 2 [ ypgroosing  p o = # 1 Davove 2 O briow
5 ground level
cesing heigh sbove ground el &-—-"‘ 10 Weided 2 DOCemented 3 OThreoded | 1 ONew 2 Dused -
FROM| T | 6. WELL LOG DESCRIPTION SWL | Perforations:
Ol 5 [ ting bens . SwdD ., mw——
E O [ rroz @2: L s: ‘;$ _'5_& t = Open hole, from tr  Diometer ins
. Grout =
1S MID. g;,z.: o 530} Sy A 10. SCREEN! 1 LYNGRiny [Telesops) 2 DIPipe Site
_"M—” L e Type 1 CGentinvous Slot 2 OPerforoted 8 TlLsuvre
LS [P | M - SOPEST AN . 7] Other
E e o CoFe PO~ Cor e, “Material 1 [FSTintess Stee! 2 O3 Plostic Oother
Pt Sel from 1o ft below ground leval
ol A .
S3 : L, TAj‘ - . " units
S S [ See) GRADTs. (LA Sul Lengih |5, -
@t‘?’s ! | hien, 107 & ing
= *  Siot Ske lns
i‘ \ from it - 1
: . (I i N R T §
S Fittings, top. £t HCL___MImm-
—  Grovel Pock E— :
Il, DEVELOPED BY: 1 Bstrying 2 Duening 3 Gt
: 4 Oeoiling S0OPumping Other_ | o

12. TEST 1 @¥is 2 D3 DA oure LOG UL E, LI
Rote KLY Gagpm  Temp__ _.°C SWL before tesi______t
_ Wistee Lovel 1 ofter test of _ b3 T
[ O ORAWDOWN in fl 1 RECOVERY tn ft
__r_nins wL rins wL mis WL ming wL

: — "E‘”'T"—“T‘Q

14. WATE peu sohy 3 Midfear 4 Ocloudy
colour _..._. gus 3 Oyes 2 Ow
{5. WATER -ANALYSIS: 1 hovanessl | | 1! Jmgn
7. CONSULTANT 2wonl L L fmgr sodormel L | LI Jegn
Address _ aps LI Fidspote Lot ¢ [ 1
BrCEoPwelL- ?( x
_.9' 16. FINAL WELL €O LETION DATA
| m‘u‘cgm? W /1 well Dcpthl_llb fr wamLL.lS:IQ_ Jﬂqpm
; - Storic Water nﬂ__l_l_lﬂ
‘E:,QW 2006 Wit Hml Complction : d

- L e
' -t 17 DRILLER | STA ,‘. A ol /.
S_j 57 M| " R LS e L el
. : } 18, CONTRACTOR, | .Al.:uﬂr_z L) Uﬂ'wm G
‘—I. [ p: Address BQ= % T{m E C,
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EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVE]
CLAY SIT FINE 1 MEDIUM _JCOARSEL  FINE | COARSE
L.S. STANDARD SIEVE SIZES

100 f?Do 100 #60 #40 Mﬂﬂ ’15 fIDfB 4 375 75 1 1:5 2 3 8

i B [l

!
N 11 WIS i
lg 50 e eppteses [ WSS NNMSNE . NSSS- W S [ / ......
% 40 -..é ......... /

POV NEIE LU UL 8 3 NS NS SO0 0% 00 | OSSO SOV OO VORI OO (00”000 FOUU % SO WO O

o

0 i i i ' i i ET-.-—-—* =i i Y ‘

0gtos odor 060z 0005 001 062  0D5 01 02 o5 1 5 0 2 )

GRAIN SIZE - MILLIMETRES
snugo | BEEIE i CLAY glEL?CRPTstND GRAVEL| Cu Ce | USC
NUMBER (ft) o . 7 7

— BWo6-01 . 90.00 = i-— | 14 | 8 | 129 . 08 | o

Project0201-1260426 g Date Tested: 06/10/08 BY: JK

Twlﬁ!d 'egt aceordance with ASTM D422 unless otherwise noled.

mm TELED 1o recogmized
ﬂipn.ﬂed:ﬂmLEl.uml mmmmuemmmi E-Fy dutqdnmt -
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PARTICLE SIZE — ANALYSIS OF SOILS

CRAVEL
CLAY SILT I S B 01 1 B o

U.S. STANDARD SIEVE SIZES
120 — . 0 jioo g0 pogogohc dods M w751 152 3 6

PERCENT SMALLER
g

00005 0001 0002 0005 o0b1 002 005 01 02 R R o % A
GRAIN SIZE — MHLIMETRES

oryeoL|  BOREHOLE DEPTH — DE?"R'PT'O” — & | B | ae
NUMBER () LAY | ST | A |GRAEL

[—— BW06-01 | 95.00 — 0-— 31 : 69 | 52 06 G

Project: 0201-1260026 Date Tested: 06/10/06 BY: JK

Tested in uccnrdonoe with ASTM D422 unless otherwise noled.
lolo prescnled Fereon 18 Tor the sole Uae of The an EHA Techrioion To Tecogrzed

slputed clenl. EBA s nak egponsve, ror con noted, Ho olher is mads, Thess dol do not *
mmﬁ«%hwmgﬂ W%‘m’””%mammmm ‘E
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APPENDIX B1

S

DRAWDOWN PUMPI

LRA TROJECT NUMBER: | 2rditda

STATIC QATER LERD Bone 1018 m bewer

WELL NAME: BWaa)

DATUM DESUCRIPTION: Top of Sowndine ‘Tube:

DATUM STICR-U P m) LA m abive romonad v

WLELL DEANUCTUR: 152 inm ¢ in
TUTAL WELL DEFTNE: 8 ok

TREBECT LM ATION: Padhe € nmeine, Yokim
TUMIINTAKE DLPTH ng: 3441 m

SCREEN INTERVAL: 241 1260 m % 108 1
SLOT SIZ0 () D8 in

AVAILABLE, DEAMTY

SCREDN DIAMFTER (mm): 132 mr #m)

N

my f 0 m

UL RYLRS NAMIE Jon Kellr

FLOW | FLOW | FLOW [ SPEVIFIC
ELAPSED | DEPTHTO | DEPTHTOD | DRAWDOWH | DRAWDOWN METER RATE RATE | RATE |CAPACITY

DATE TIME TIME min) | WATER (ft} | WATER (m} ] im) READING * | (USGPM) | nGewy | (st | (Lsim) COMMENTS.
11-0ct-06 12 00 00 1 A1y 16 187 [he ] 7 Doo 3788 3 30 = VWA 22N Stari Biap t
11-Lict-06 12 00 20 ks 5" i 17 548 & S8 1 390 - 3601 22063 22N 164 30 USGPM
11-Oct-06 1201 00 1 S0 18433 & o 1855 L] 0t 29 90633 22N 122

11-Oeb8 1201 3 5 [LR] 18 288 (1. 2 - Mo DoEY)) I2hH 107

11-0c-08 1102 00 ] [ LLELL) 18m 2307 Mol oMY 2273 %]

11-Oct-08 1202 30 -t (1] 18683 LR 2498 3 &1 W) 12N as

11-Oci-08 1203.00 3 0! &5 18 760 ase 2 504 38 0t 2000633| 221 asd

11-OcH-08 1200 30 35 (il 42 18073 A 880 2702 M 24 29 9933|2271 asd

11008 1204 00 L] 62 18 Wz #Im 284 M2t 29 90633| 2273 080

11Ol 1204 30 45 2% 16 088 ¥ 2002 - Mot | 2oser| 220 ara

11-Oc-08 12 D% 0O 5 (13 18 181 § 70 2 DAl M 2913 2273 are

11-Oct-08 12 D6 00 i [AN] 18378 1 200 1108 36 01 MW 22N ar

11-Oc3-08 11.07 00 = 610 19 304 19 500 3mm %01 WL 23N arg

11-Cct-08 12 08 0D L] 6342 19 483 10 880 3 e 30t 29 0813|2273 a8

11-Oct-08 1208 00 L o412 10 544 11 Dsg iwr 301 29 90E3)| 2273 a7

1-Des-08 itio oo kil (LA 19602 11208 343 Mol WLy 22N (1]

1-Orril iz1200 L Gd bl 1900 11580 A5 Mo MeRsIy) 22n (1]

11-Oct-08 1214 00 1 () 18 245 11 740 357 3601 209833| 2273 Qi

11-Oct-08 11.18 00 M 04112 19 788 11 880 & 2 301 2099633 2273 a6y

11-OcH08 12 10.00 e it w1z 11 bSO 1448 - D1 29 9833|2273 062

1H-Oe08 122000 ] 18 87 12018 th..dl - 3 2WMETY] 23N a2

11-Oct-08 1128 00 65,14 18 B3 12 138 3888 Bol THE0ElY) 2273 (L}

11-DcH-08 1% 30 00 M (2] 18 BRI 12 240 3TH D01 WWeny| 2273 ner

11-Dei-08 1213% 00 13 [N 13 #13 12 290 3748 38 D1 woean] 20 o8

11-OctHb8 1243 00 40 LA 10 13135 3755 - 3 01 20 9OE13| 2273 ol

11.Oct-8 124300 a8 05,37 19838 12 3% 3758 - Mol e5081y] 2273 1]

1-Dovod 125000 0 653 e $2 340 3 M . M0 2Bepela] 2278 1]

11-0c4-08 1233 00 55 [ 19831 12 350 384 - 36 D1 29 Wery| 7273 1]

11-Oet-06 1300 00 80 [ER] 1% 821 £2 350 1 M8 - 35 01 20 0633|7273 080 Sart By 2
11-c-08 1300 30 603 6 2108 18 BSD 5130 - 20 60 D000 4 847 0B B LSGAM
11008 130100 [ 1] 1T 21454 1 880 L1 - f2i0 | &0 Doooe| d4sdf 1]

11-Oct-08 130130 &8 Slod 218 9 &0 L] - T200 (o0 O] 4 sS4 ors

11-Oct-D8 130z 00 82 ey oy 1 20 330 ¥ - r2a A OOO0R] 4 SaT 351

11-Oct-08 1302.30 628 TN KH 22318 20 M0 6 352 - 201 457 o711

11-Oct-06 1304 00 -] 45 P-4 21 330 & 501 - 7203 ED 00009 | 4 847 LT3

11-Oct-08 13¢8 30 [:E] 48 prd 20780 (1] - T200 | e0¢oo0e] 4547 o868

10l 1304 00 ] TS 904 2110 [%s.] - 1200 |e000obe] 484t &&7

11-Oct-06 11 04 30 21} =44 B o0y 22 430 B Ry - no [l I 08t

11.Oci-08 1308 00 a4 51 P2l 22 87C 8910 - no AR QO000] 4 3T L]

11-Oct-08 130700 87 685 13328 23 430 7 tao 823 88 7203 4 547 084

11-Oct08 13 08 0D -] 6 3 40 3. 780 7.242 - 72 03 B0 00000) 4 54T 083

1100106 13 0% 0D ] A 21 443 4010 73 - ol |S0D00008) 4547 02

1400108 1310400 n -] N 24180 73 - Fiod  e0o00ee) 4347 062

11008 13 ran = TN E22 24 480 7 A - Ti03 |80 00068] 4 st os1

11-Oct-06 131800 kil ool | ness 24870 7518 + nm L (-]

11-0ct-06 13 1800 ki | o )] N3 24 To0 7 558 - T2 D0ORG| 4847 1]

11-0c-08 13 20 &0 L] bt U I3 T4 24 880 7 87T - 280 B0 DOOGGH) _ 4847 083

11.0es- 08 LiYel) L.o) XA Eolii] 2480 ? 508 - 7200 |80 00000| A 547 080

11:0e-08 533000 L. Thatl an 240 Ten - T2E)  Pe0 000D 4847 (.10

1008 130 L) Rz 2780 24980 7614 . T [8000000) 4547 (1]

11-Oc-08 100 nmr 13800 TEM 1627 B TIC) | eoo0we| 4b47 asd

11.Oct-08 i) 718 7620 l’ﬂz - bed] B0 D0O0R| 4 54T aea

11-Oct-08 119 TR 23798 25630 TEX - b #000068| 4347 aen

11-Oc1-08 13 "R 23 g 25 (4D Tz - b B000080| 4547 080

11-Oct-08 120 “htk m 25 030 T E3% Mria 103 80 0099 | 4 547 n_sn St Siap 3
11-Dcs08 1208 LA 25 9ob 31 bect Bin - oro 40 LSGPM
11-Ca-08 1228 K151 24 4 I8 a0 [ 15 are

11-Oct-08 i K162 bl po X i ore

11-0cH08 '3 1248 -I(:I"Il 807 pol 7% "1 ]

11-0ct-D8 1 00 124 H1.°H 24037 0 T4 0 8D = 4T

11-Oc3-08 1404 30 1243 LIEL 24 pde H 8to ais o7

11-Oct-08 1405.00 123 K192 24 b8 0 B B3 o717
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PPENDIX §

LHA PROJECT NUMBER: 1 2unila

RAWDOWN PUMPING TEST DA

WL NAME: BWin-o

STATIC WATER LE im 115 gmdene

PIATUM DESURIFTION: Top o M amubng Tulw

DATUN STICK- TP 107 ym glwne ctoural Jeve!

WELL DIAMUTER: 152 thwn 46 a0

TUTALWELL DEPTHE 3328 m 1104

PROJECT AR ATION: Pelb € yonange Y adiait
TUMTINTARL DEFTH om
SCRLEN INTERVAL: 26 120im 2k - ol e

AVALLABLE DRARDOWN
SURLES DIAMETER (mem): 152 mem s

SHT

SIZE

Pt

CHSERVT RS NANID ben bl

ToOW ] FLOW | FLOW [ SPECOIT
ELAPSED |DEPTHTO | PEPTHTO | DRAWDOWN | DRAWDOWH METER RATE RATE | RATE |CAPACITY,
DATE TIME TIME {min} | WATER (tt} | WATER (m} L2 im) READWG ' | usceN) | aoe | iy | Ui COMMERTS

11:Ce108 14 08 0 18 K2y 28 D03 24 900 B B 108 04 sy &BN ary
110008 t4 07 00 137 L2 24 D12 2820 BBy 0 108 04 BTl &A2t arr
11-Oct-06 +4 08 00 128 K1nd 2% 008 9 000 B a%e - WAL | B0907Y3) S8 an
11-OcH06 +4 06 00 12 R2id 2 008 20 b LX) = 10804 |e0007I2) &BN on
11-Oct-08 541000 130 K2 25 003 W0 B AN 0804 | pPer2) sA a7
11.0¢1-08 41200 11} LR 24 M1 28 480 S ETS 108 04 MWl san o7
1100408 14 14 ¢ 134 K| AN 24 W34 280 1] 108 &4 MW AN o9
11-Dci08 LAl 1 LEEL) M 28410 B 658 108 84 STl EEN b
11-Oct-08 14 1800 138 LIRS 24 790 208280 L1103 108 D4 eeoonal sen o
11-Dct-06 14 20 06 140 Kl 16 24 981 folra LR - 1W0AD |eedera) eeh oe
11-Oc1-06 \LF-T-] AL K21 25003 8 90 L1 ieod e ieniz] e 011
11.0xt-08 14 30 00 150 H2{W 25008 29 000 aaw 10ADd  |sndory] EE21 [hid
11.0c1-08 14 35 00 R K246 25 008 29010 a2 10804 [8R00712] B orr
11-Oct-08 4 40 DO 180 (X3 25012 29 020 Ll 10804 [BROOTI2] 8821 orr
11-Oct-08 1443 00 185 X 25018 29 030 484 nnis 108 D4 aeoerial a1 D77
11-Oct-08 14 50 0O 170 K™ 201% 29 030 (1) 108 B4 et sen o

1 Oct-08 14 88 00 113 i 25013 030 A baa 10404 |0 DOTII) 882 arr
11 Oci08 1500 i 180 W2 25018 w l£ IO 35 108 0d B BR7I]] 8 A2 07r7
1008 1500.30 1803 St % 20 43 11280 8281 a '] 0B 000 Suwrt Racovery
¢ -Oci-08 1401 00 181 L7 3% 20 522 14 290 A 38 ] ] 090 00a
11 -Ock-08 150120 103 05 44 10 B 12 380 17 ] o aoo aon
11 0ct-08 150200 182 [S1L:] 807 0 S0 M [ ] [.{] 000
110008 1502 3 1823 (AL 19 492 10 810 15 [] ] [0 00
11Oe08 150 00 103 (240 18 828 B 080 2 et o [ 000 000
11O 1803 %0 1834 6131 18 B34 £ 160 147 o ] 000 000
11.Qci08 1504 00 1 144 L] Taan 2204 - [] 1] (] 400 [
1100108 1804 0 ALoL] 075 LLFiH (2] 2043 - [] '] (1] Q00

1 -Oxt08 150500 5 5u.r8 10 & 811 1882 : [ a 000 Q00
1108 1307 0a w7 51 17 488 410 1320 - ] a oo0 000
11-Oct-08 1508 00 188 RS 17.287 3612 1100 - o ] 000 0o
11.0ct-08 15 00 00 9 17 115 3113 D43 - o a 000 Q00
11Ot 15 10 00 L 15 983 2483 Oair + [] -] 600 &0
11.0e0-08 151200 2 18 T8 T 0 Doz - ] (] (1] 000
1100008 1% 14 00 ) 16 857 1813 D4d - B o 000 oo
19-Oct-08- 15 18 DO 168 18 5h8 131% 03 - 0 ] 000 900
11-0ci-58 15 14 00 b} 18 502 1 10 0435 - ] [] 000 d ot
11-Oct-D8 1% 20 00 200 18459 o b - ] o ooo Qoo
11Ot REE:1) x4 18 38 Q.71 o218 - o a 1] aog
11008 ALY 1] 210 18 349 0 808 0183 - o ] 000 00
11-0c-08 15 35 00 2t8 18 328 033 0162 - D a oto 00
11-0c1-08. 18 42 DO 0 18 310 04rs 0343 - o ] 1] 0 00
11-0c1-D8 18 43 DO 24 18208 Q43 0131 - ] a 080 000

Newrr

1} Fhrpeh on Wanes bebre wop of someding rube Sack op % LI ay
2. ula sttt it vt gt e ahle
) Mot b o fbow siminditoes, T s o0

YUWB
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APPENDIX B2: CON

ERA PROJECT NUMBLR: 12600126 PROJECT LOCATION: Vel Crasunge, Yukon
WELL NAME: BW16-01 PUMP INTAKE DEFTH fm): 330 m
STATIC WATER LEVEL (m): 16,13 m-brec SCREEN INTERVAL: 20400 32.01m (45 105 fi)
DATUM DESCRIFTION: Top of Ssunding Tube SLOTSIZE ™) 0015 in
DATUM STICK-UP{m): 1.07 m above pround level AVAILABLE DRAWDOWK m): 139 m
WELL DIAMETER: 152 mm (6 inj SCREEN DIAMETER immi: 152 mm /6 in;
TOTALWELL DEFTI: 335 m 116 i) OBSERVER'S NAME: Jen Kelly
FLOW | FLOW | SPECIFIC
ELAPSED |DEPTHTO| DEPTHTO | DRAWDOWN| METER RATE | RATE | CAPACITY
DATE TIME TIME {min] | WATER (it)| WATER (m) fm) READING * | (1IGPM) | (Lis) {Lis/m) pH EC | TEMP COMMENTS
11-0ct-1H 16:AKEH) {] 5298 16132 LIRLLS] 3940035 . . - .
11-Oct-il6 16:(KK: 30} L3 4.8 18.232 2479 ol 455 219 - O IGIMN
11-0det-06 100000 1 02 18903 2750 [{E] 4 %5 165 = -
11-C)ct-(43 1600130 15 65.2 19378 1736 - o) 4.55 .22 5 =
11-Ocr-06 1GeA12:4 M) & 67.7H 20663 4.312 Gl 4353 101 -
11-Ocr-06 16:412:30) 23] 9.5 21.18% 5,057 ) 4355 LA - -
11-¢ Yct-06 16:A03:4K) 3 (8 AT 5.2 - 6l 4.35 .87 -
11-Oer-06 16413300 13 1.5 21,602 5.8 G} 4.35 ' .83 -
11.€ der-006 1M 4 71.75 21875 5,723 4] 455 1,79
11-Oet-UG 16:H:30 45 7233 22052 5.899 - 10 4.55 1L7F - - -
11-Cderd)6s 16:005:0H) 3 T2 23.238 60185 GO 4.35 1175 -
11Ut 1 GG:0M) [i] 7iB 22 500 6,348 Gl 4.55 72 H
11-0ct-116 VP50t 4 74 40 2270 .54 1] 4.55 LY - -
11-Oct-1 16BN ) T2 22.872 6720 Gl +4.55 1L08 -
110010 LG:AFEANY bl 7558 23443 6890 [ 455 1066 -
11-Chge-[N LR i TATT 23,140 6.948 L] 4.55 L&) -
11-Ches- LG 1B ERLY i3 “h.68 23.378 226 1] 453 {163 o
11+ bez-0Hs F6:20HHI 20 7.6} 23.068 =515 o) 455 10040 -
11-00e2-8H 16:25:4H0 25 ~7.86 23738 7 585 - il 4.55 1.6 - =
11Oies-iih 16:3:010 ] FI.97 23,771 7619 - [Cl] +4.55 A6l
11Ot 1630 L Bt 217H 7.631 - [L1] 4.55 ROREL
11.Oc1-10 16: 5 kM) ) 81 23811 7639 - 0] 4.55 (154
11.Cherdiy 1 TANEKE Lol TB.13 23820 7608 - ) 4.5% 059
11-0ct-06 1721 M) 8.2 SLBLT T.603 - ) 4.55 (L5Y 797 316 7Y
11-Cct-ikh 1740k j{LY A .81 T.OME - 6 4.55 (L.39
11-Cer-diy 1BANEIN) 130 “8.21 23845 THU2 - ) 4.55 .8y
11-Ce1-iG 183N 130 8.2 23845 T.602 - 0l 4.55 (139 -
114 det-dKy 19:40k{0) TH{ ~8.21 23843 T.692 - { 4.55 (.34
11-0 etk 19-Hk(H] 210 T8 23R48 765 - o) 4.55 (.39
11-0)¢: A pelE CUEN 240 81T 238312 OB - ) 4.55 0.3y -
110t RELAL 3Nk TH.14 23823 5671 - ) 4.535 (1,59 11,68 329 33
11-Odet-AM 2R 36dp ~5.14 23823 7.071 - ) 4.55 L3y
11-O)ct-1K pAECUEN 420 -1l 23802 7.04Y - £l 4.55 .34 -
12.Oet-AKs LALTALT AR “HiN 23808 7653 = ) 4.35 15%
12-Oct-16 1:1KkIM} 540 TH14 23823 76T 4570 1) 355 1.5y
12-Oct-1K: RELIEED GIKE 813 218N 7068 451060 ) 4.55 {1.5Y -
12.Oct-0 RELIAEY [{oL) “RAT 23.832 7080 - ) 4.55 11.5% 7T 35 74
12-00ct-AM EREIANT] 20 8,19 33838 7080 - H) 4.55 1L.59 ) 505 .2
12-Oct-16 S:a0000) T T8 23868 7716 - ) 4.55 {154 ) (0] Tua¥
12-Oct-066 Geidr 0 840 T8 231831 7.008 47488 ol 4.55 .54 -
12-Ocr- TFAALAK) CHHI 7H.2 23641 T 0RY = ) 4.55 1159 o ] 36 6.3
12-Oct-06 AN o6 "8.26 23864 i - 0l) 4.55 154 -
12-Oc1-06 AL HE20 TR2B 23866 7713 - o 4.33 .59 -
12.00a1-06 1UHEiX) T8l .22 21048 7.093 - ) 4.35 {154 B3 386 [X0)
1.2-Oict-tia 11ANKIK) 11400 e ek 23851 7098 Sisd £l 4.55 AL5Y
12-Oa1-06 1 2:AMEK) 121K | 23845 7.692 - Ol) 4.55 1154 -
12-Okct-006 13400060 v 4”26‘“ TH.11 23814 7461 51532 ol 4.55 {159 - -
12-Oder-00 14:0%K) 'I.T_’ﬂ- TH.12 23817 7.003 - ) 433 {154 - - -

MNBS-066
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APPENDIX B2: CONSTANT RATE PUMPING TEST DATA

EBA PROJECT NUMBER:
WELLL NAME: BWiK-in

STATIC WATER LEVEL im): 16.15 m-htec

1200126

DATUM DESCRIPTION: Ton of Sounding Tals

DATUM STICK UPim}: 107 m above eeoumid bes el

TOTALWELLDEPTH: 335 m (11001

WELL DIAMETER: 152 mm 16 an

PROJECT LOCATION: 1%elle Crimsing, Yikon

PLMP INTARE DEPTIim): 330m

SCREEN INTERVAL: 298 - 320imy (45 -10% ft)
SLOTS1IZE (™ 008 m

AVAILABLE DRAWDOWN my- 129 m

SCREEN DMAMETER fmny;

152 i i)

ORBSERVER'S NAME: Jen Kell

12-Oct-166 154N K 13811 TRt 21Kl A2 = 1] 445 .59

12Ol 1AM 1440 1) 2 EIN TR 33270 i 4,55 039 B Start Recoven
12-Oct-ti 16:AKEUY 144015 &H.M 20820 1068 - 1} 12,08 1LH)

12-Ot-006 16:1H 0 1441 6545 14 93 3798 1 12,441 1L1H)

12-0cr-006 16:4H 33 14415 G348 14 350 3198 1] 10,103 15,001

12Ot 16:412:000 1442 6243 1AM 2878 {1 1,60 (1]

12-0¢1-06 1641230 14425 al 45 18,730 257H - 1 140 11,01

12-Ocr-Ai 16413:00 1443 G063 18,48 2328 - 1} 0.4#1 (1tH)

12-Cdet-biy 16:43:3) 14415 39.81 18.230 24I°8 {i 11.00) (1]

12-Oer-06 16:4H:00 1444 9.2 18.050 1,898 1l [IXED] 1.tH}

12-0ber-006 1641 30 14443 3863 17870 1718 - il (1.04) (1.0

12-6 ¥et-006 10015411 1445 5821 17740 1,588 ii .01 (L] =
12U 16:A86:011 1446 4 17 510 1,348 it {1100 [EXL]]

12.0cr-06 1648740 1447 3676 1730 1.148 . { (.00 1.tH) 5
12-€ der-lfs 10:08:00) 1R 56.23 17040 {1988 il (.00 [EIL]]

12-Cderl 16:AM:000 1449 55 51 1700 1LHLR {1 {1401 13,001

12-¢ 103 1618001 1450 5548 165491t 0.738 1] {100 LWt

12Ot -06 16:] 2401 1452 5495 16.750 13,598 [0} (100 (.40}

12-8der-06 16:13:00 1454 L] 16,670 1518 1} 1140 1LIH}

12 et 161 Geld) 1456 5449 160610 [IEE) il 11,141 10,M}

12-Oer-06 16:1B:) 1458 54.3% 16.570 0418 - (1 ALY (LEH)

12006 16: 21 14648 3430 16350 1.398 - 1] XL (XL

12-€ ket 16:23:00 1465 54,04 16470 1.318 1] 1100 [[IL]] &
120t 16: ¥KiN) 1470 54,00 16,460 1,308 - i} [IX1] 1101

12-0¥er-06 16:33:00 1475 5397 16430 0.298 = { (1443 LM

12-Uct-006 16411 1480 5394 1644 1). 268 1] [EAL1] (1IN

120 )cr-ti6 16G:51KI0) 14%¢ 5300 1043 1.27R 1 12000 thINI .
12-Oer-lify 174KeIN JELO 3347 16.420 11268 1] [IXLT] [T

12-Oer-06 17:20:0 15200 5381 16300 0,238 i} (i (LIN]

12-0)ct -6 17:4(k(H) 1541} 3377 16,3 0.238 - 1] [LXLI) [T

12-Oct-06 THAKEIN) 15648 3374 16308 i.228 11 11,H3 [(XCL] .
12-O¢t-006 18: Mk 159 3.0 16370 0218 [ (XCT) (HKY -

12-0O0cr-( JECELH 1620 3367 16,360 0208 [1} [0 (KK

120t 14:UEN 1630 3367 16364 0,208 [ (LN} 14K .
12-Oct-06 20kINEIN 1681 3364 1635 0.198 [ (LN} 144K

Nones:

1 Depth ke Water beliw sop of sunbing tube (Stick -up = 1 67 o)
27 mukicates o dita of it appleable
3) May be 2 dlew umenalizace, invsantanicsas (b meset o ovhes smcthiod of (e fate memnonag

MNAG-B66
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EBA File: 1260026
January 2007
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APPENDIX C

LABORATORY REPORTS AND CERTIFICATES
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ALS Laboratory Group

AMNALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division ALS
ANALYTICAL REPORT
EBA ENGINEERING CONSULTANTS LTD.
ATTN: KATHERINE JOHNSTON Reporied On: 11-DEC-06 09:31 PM
CALCITE BUSINESS CENTRE

UNIT € - 151 INDUSTRIAL ROAD
WHITEHORSE YT Y1A2V3

Lab Work Order.#: || 445

T . VR b receves) 130T 00T

Project P.O. #
Job Reference: PELLLY CROSSING 1260026
Legal Site Desc:

CofC Numbers: 47894

Other Information:

Comments: Radiological anatyses wera subcaniracted to SRC analytical in Saskatoan, Saskatchewan, Refer to the appendix for detail.

A

Joyce C
General WManager, Vancouver

For any questions about this report plaase contact your Account Manager;
CAN DANG

THE REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WiLL BE DISPOSED DF AFTER 30 DAYS FOLLOWING ANALYSIS, PLEASE CONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME.

. . ALS Canada Ltd.
Y N B Patofthe ALS Laboratorny Group
1988 Triumph Street, Vancouver, BC V5L 1KS
Phone: +1 604 252 4188 Fax: +1 604 253 6700 www.alsglobal.com
A CampheB Brothers LimBed Company

MNBS-B66



ALS LABORATORY GROUP ANALYTICAL REPORT

L445331 CONTD....
PAGE 2 of €
11-DEC-06 21:31

Sample ID !

L445331-1
Description
Sampled Date 12-0CT-06
Sampled Time
Client ID Bwos-01
WATER
Physical Tests Hardness (as CaCO3) (mg/.) 181
Colour, True (CU) <5.0
Conductivity {(uSicm) 364
pH (pH) 8.04
| Totatl Dissolved Solids (mg/L) 219
j Turbidity (NTU) 0.38
| Anlons and Alkalinity, Total {as CaCO3} (mg/L} 182
Nutrienis
Chleride (C1) (mgiL) 0.55
Flueride (F) (mg/L) 0.185
Sulfate (SO4) (mgfL) 17.0
Nitrate (as N) (mgiL) 0.0660
Nitrita {as N} (mg/L.} <0.0010
Total Metals Aluminum (Al}-Total (mg/L) <0.010
Antimeony (Sb)-Total {mg/L} <(0,00050
Arsenic (As)-Tolal (mg/L) 0.00018 |
Barium (Ba)-Tolal (mg/L) 0.083 '
Baron (B)-Total {mg/L) <0.10
Cadmium (Cd)-Total (ma/L) <0.00020
Colcium (Ca)-Total (mgf.) 55.3
Chromium {Cr}-Total {mg/L} <0.0020
Copper (Cu)-Total (mgrL) 0.0013
lron (Fe)-Total {mg/L) <0.030
Lead (Pb)-Total {(mg/L) <0.0010
Magnesium (Mg}-Tolal (ma/L) 154
Manganese (Mn)-Tolal (mg/.) =0.0020
Mercury (Hg)-Tolal (mg/L) <{.00020
Polassium (K)-Total (mg/L) 227
Selenium (Se)-Total (mgll) <0.0010
Sodium (Na)-Tota! (mg/L) 54
Uranium {U)-Total (mg/L) 0.00174
Zinc {(Zn)-Total {mg/L) <0.050
| Dissolved Matals Aluminum (Al}-Dissolved (mgit) <0.010
| Antimony (Sb)-Dissolved (mg/L) <0.00050
Arsenic (As)-Dissolved (mg/L) 0.00027
Barium (Ba)-Dissolved {mg/L) 0.085
Boron (B)-Dissolved (mg/L} <0.10
Cedmium {Cd}-Dissolved (_mgn.) <0.00020
; Calcifm 162 tssolved (mgh) 483
I Chromium (Cr}-Disscived (mgfL) 0.0038 E

MNBS-B66




L445331 CONTD....
PAGE 3 of &

ALS LABORATORY GROUP ANALYTICAL REPORT '-oecoezi

Sample ID 14453311
Description
Sampled Date 12-0CT-06
Sampled Tima
Client D BWOG-01
WATER
Dissolved Metals Copper (Cu)-Dissolved {mg/L) 0.0011
Iron (Fe)-Dissclved (mgfL) <0030
Lead {Pb)-Dissolved (mg/L} <0.0010
Magnesium {Mg}-Dissolved (mg/L) 147
Manganese (Mn)-Dissolved (mg/L) <0.0020
Mercury (Hg)-Dissalved (mgiL) <0.00020 i 1'
Potassium (K)-Dissolved (mg/L) 2.00
Setenium (Se)-Dissolved (mg/L) <0.0010
Sadium (Na)-Dissolved (mg/L) 6.0
Uranium (U})-Dissolvad (mgiL) 0.00163
Zinc (Zn)-Dissolved {mg/L) <0.050
Trihalomethanes Bromodichloromethane (mglL) 0.0044
Bromoform (mg/) <0.0010
Chloroform {mg/L) 0.0525
Dibromochloromethane {(mg/L) <0.0010
“rganic Tannin & Bgnin {mgiL) 02
arameters i
Tolal Organic Carbon (mg/L) 203
Haloacetic Aclds Bromoacetic Acid (mg/.} <(0.0020
Bromochloroacetic Acid (mg/L} <0.0020
Choroacefic Acid (mgiL}) <0.020
Dibromoacelic Acid {mg/t) - «<0.0020
Dichloroacelic Acid {mg/L}) 0.0232
Trichloroacetic Acid (TCA) (mg/L) 0.0337
YWB
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Test Code Matrix Test Description

Anahyical Methad Reference(Based On}
ALK-COL-VA

Water

Alkalinity by Colourimetric (Automated)

APHA 310.2
This analysis is carried out using procedures adapled from EPA Method 310.2 "Alkalinity”. Total Alkalinity is determined using the methyl orange
colourimetric method.

ANIONS-CL-IC-VA Water Chiloride by lon Chromalography

APHA 4110 "Detarmination of Anions by IC

This analysis is carried out using procedures adapled from APHA Mathod 4110 "Determination of Anions by lon Chromatography” and EPA Method 300.0
"Delermination of Inorganic Anions by lon Chromatography”. Anions are delermined by filtering the sample through a 8.45 micron membrane filter and
injecling the filirate onto a Dionex lonPac AG18 anion exchange column with a hydroxide efuent stream. Anions routinely determined by this method include
bromide, chloride, fluoride, nitrals, nitrite and sulphate.

ANIONS-F-IC-VA

Water Fluaride by lon Chromalography

APHA 4110 "Determinalion of Anions by IC

This analysis is carried out using procedures adapled from APHA Mathod 4110 "Delermination of Anicns by lon Chromatography” and EPA Method 300.0
“Delerminalion of Inorganic Anlons by lon Chromatography”, Anions are determined by filtering the sample through a 0.45 micron membrane filter and
injecting the fillrate onto a Dionex lonPac AG18 anion exchange column with a hydroxide eluent stream. Anions roulinely determined by this methed include:
bromide, chloride, flucride, nitrate, nitrite and sulphata.

ANIONS-NO2-IC-VA

Waler Nitrile by lon Chromatography

APHA 4110 "Determination of Anfons by IC

This analysis is carried out using procedures adaptad from APHA Method 4110 *Detarmination of Anions by lon Chromalography* and EPA Mathod 300.0
"Determination of lnorganic Anions by lon Chromatography”. Anions are delermined by filtering the sample through a 0.45 micron membrana filter and
infecting the fillrate onto a Dionex lonPac AG1B anion exchange column with a hydroxide eluent siream. Anions roulinely determined by this methed include:;
bromide, chloride, fluoride, nitrate, nitrile and sulphate.

ANIONS-NO3-IC-VA

Water Nitrate by lon Chramatography

APHA 4110 "Delermmination of Anions by IC

This analysis is carried out using procedures adapted from APHA Method 4110 "Determination of Anions by lon Chromatography” and EPA Method 300.0
*Determination of Inorganic Anions by lon Chromatography”. Anions are delermined by filtaring the sample through a 0.45 micron membrane filter and
injecling the filtrate onto a Dionex lonPac AG18 anlon exchan
A(‘ 4a, chioride, fluoride, nitrate, nitrite and sulphale.

ge column with a hydroxide eluent siream. Anfons routinely determined by this method include:
oNS-SO04-IC-VA

Waler Sulfate by lon Chromatography

APHA 4110 "Detarmination of Anions by IC
This analysis is carried out using procedures adapted from APHA Mathad 4110 "Determination of Anlons by lon Chromalography” and EPA Msthod 300.0

"Determinalion of inorganic Anions by fon Chromalography’. Anions are determined by filtering the sample through a 0.45 micron membrane filter and
injecting the filtrale onto a Dlonex lonPac AG18 anlon exchange column with a hydrexide eluent stream. Anions routinely determined by this method include:
bromide, chiorlde, fluoride, nitrate, nitrite and sulphate.

CARBONS-TOC-VA

Water Total organic carbon by combustion

APHA 5310 *“TOTAL ORGANIC CARBON (TOC)"
This analysis is carried oul using procedures adapled from APHA Method 5310 "Total Organic Carbon (TOC)". All fractions of carbon are determined by the
combustion-infrared method. Tolal carbon includes organic carbon (covalently bonded in organic molecules) and inorganic carbon (carbonats, bicarbonate

and dissolved carbon dicxide}. Total organic carbon is the calculaled diffarence between the lotal carbon and the inonganic carbon detarmination, Dissolved
carbon fraclions are determined by filtering the sample through a 0.45 micron membrane fitter prior to analysis,

COLOUR-TRUE-VA Waler Colour (True) by Spectrometer APHA 2120 "Color”

This analysis is carried out using procedures adapied from APHA Method 2120 "Color”. Colour (True Colaur) is determinad by filtering a sample through a
0.45 micron membrane filler followed by analysis of the fillrate using the platinum-coball colourimelric method. Aparent Colour is determined without prior
sample filtration. Colour is pH dependent. Unless otherwise Indicated,

unit,

reparted colour resulls periain to the pH of the sample as received, to within +/- 1 pH
EC-PCT-VA

Waler Conductivity {Automatad)

APHA 2510 Auto. Conduc.
This snalysis is carried out using procedures adapted from APHA Method 2510 *Conductivity”. Conductivily is delermined using a conductivity efectrode.

HAA-SE-ECD-VA Water Haloacelic Acids in Waters

EPA/B00/ 4-90/020, JULY 1890, METHOD 552
This analysis is camied out using a procedure adapted from "Methods for the Delermination of Organic Compounds in Drinking Weter, Supplement I,

EPA/B00/ 4-80/020, July 1890, Mathod 552 and “Standard Methods for the Examination of Waler and Wastewater”, American Public Health Assoclation,

20th Edition, 1938, Method 6251. An aliquol of the water sampls is acldified and extracted with methyl tarliary-buty ether {MTBE). The exraclis then
methylaled and analyzed by capiliary column gas chromatography with electron caplure detection (ECD).

HATTNESS-CALCVA  Water
F

Hardness

APHA 2340B
458 Is caleulaled from Calclum and Magnesium concentrations, and is expressed as calcium carbonals equivalents.

YWB

MNES-B56



L445331 CONTD....
PAGE 5 of B

Reference Information

- ““ods Listed (if applicable):
est Code Matrix Test Description Analtical Method Reference(Based On)

HG-DIS-DW-CVAFS-VA  Waler Dissclved Mercury in Water by CVAFS EPA 3005A/245.7

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Waler and Waslewatar” published by the American
Public Health Associaticn, and with proceduras adapted from “Test Methods for Evaluating Sclid Waste" SW-846 published by the United Slates
Environmental Protection Agency (EPA). The procedures may involve preliminary sample treatmant by filtration (EPA Method 3005A} and invoives a cold-
oxidation of the acidified sample using bromine monachlorida prior to reduclion of the sample with stannous chloride. Instrumental analysis is by cold vapour
atomic fluarescence spectropholomeiry {EPA Mathod 245.7).

HG-TOT-DW-CVAFS-YA Waler Total Mercury in Water by CVAFS EPAZ457

This analysis is camied out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater® published by the American
Public Health Association, and with proceduras adapied from “Tast Mathods for Evaluating Solid Waste” SW-846 published by the United Slales
Environmental Prolection Agency (EPA). The procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to reduction of
the sample with stannous chioride. Instrumental analysis is by cold vapour atomic flucrescence speciropholomelry (EPA Method 245.7).

MET-DIS-DW-ICP-VA Water Dissolved Metals in Water by ICPAES EPA SW-845 3005A/6010B

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater” published by the American
Public Health Associalion, and with procedures adapled from *Test Methads for Evaluating Solid Waste™ SW-846 published by the United States
Environmenial Protection Agency (EPA). The procedura involves filtration {EPA Meathod 3005A) and analysis by inductively coupled plasma - oplical
emission speclropholometry (EPA Method 6010B),

MET-DIS-DW-MS-VA Water Disscived Metals in Water by ICPMS EPA SW-846 3005A/6020

This analysis is camied out using proceduras adapled from “Standard Methods for the Examination of Waler and Wastewater” published by the American
Public Hea'th Assccialion, and with procedures adapted from *Test Methods for Evaluating Solid Wasle” SW-846 published by the United States
Environmental Prolection Agency (EPA). The procedure involves filtration {(EPA Method 3005A) and analysis by inductively coupled plasma - mass
spectromatry (EPA Method 6020).

MET-TOT-DW-ICP-VA Water Total Metals in Water by ICPAES EPA SW-846 3005A/60108

This analysis Is carried out using procedures adapted from "Standard Methods for the Examination of Waler and Wastawater” published by the American
= Health Association, and with procedures adapted from “Test Methods for Evaluating Solld Waste® SW-B46 published by the United States
amental Prolection Agency (EPA). The procedure involves preliminary sample treatment by acid digestion, using either hotblock or microwave oven
-« Method 3005A) and analysis by inductively coupled plasma - optical emission speclrophotometry (EPA Method 6010B).

MET-TOT-DW-MS-VA Waler Total Metals in Water by ICPMS EPA SW-846 3005A/8020

This analysis is carried out using procedures adapted from "Standard Mathods for the Examination of Water and Wastewaler” published by the American
Public Health Associalion, and with procedurss adapted from "Test Methods for Evaluating Solid Waste™ SW-848 published by the United States
Environmental Proteclion Agency (EPA). Tha procedures may involve preliminary sample treatment by acid digestion, using either hotblock or micrawave
oven {EPA Method 3005A). Instrumental analysis is by induclively coupled plasma - mass spactrometry (EPA Method €020).

PH-PCT-VA Water pH by Meter (Automaled) APHA 4500-H "pH Value"
This analysis is carried out using procedures adaptad from APHA Method 4500-H "pH Value®. The pH is determined in the laboratory using a pH electrode

T+L-COL-VA Water Tannin & Lignins by Extraction & Colour APHA 5550 "TANNIN & LIGNIN'
This analysis is carried out using procedures adapled from APHA Method §550 *Tannin & Lignin ".

TDS-VA Waler Total Dissolved Solids by Gravimetric APHA 2540 Gravimelric

This analysis is canried out using procedures adapted from APHA Method 2540 “Solids”. Solids are determined gravimetrically. Tolal dissolved sollds {TDS}
are delermined by fillering a sample through a glass fibre filter, TDS is determined by svaporating the filtrale to dryness al 180 degrees celsius.

THM-PT-MS-VA Waler VOC (THM) by Purge and Trap with GCMS EPA SW-846, METHOD 8260

This procedure is svilabla for the analysis of trihalomethanes (chloroform, bramadichloromethane, dibromochloromethane, and bromoform) in chlorinated
walers thal have been trealed 10 prevent the formation of trihalomethanes afier sample collection. The anelysis involves the purge and frap exiraction of the
sample prior to analysis by capillary column gas chromatography with mass spscirometric deteclion (GC/MS). Ths trihalomethanes analysis is carried out
using procedures adapted from "Test Methods for Evalualing Sclid Wasta™ SW-846, Method 8260, published by the United States Environmental Protection
Agency (EPA),

T~ METVA Water Turbidity by Mater APHA 2130 "Turbidity"
% analysis is carried out uyng H’ooalures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

MNBS-B6E
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r ws Listed (if applicable):
. Test Code Malrix Test Dascription Analytical Method Reference{Based On)

** Leboralory Methods employed foliow in-house procedures, which are generaily based on nalionally or internationally accepted methodalogies.
The last bwo leitors of the above ALS Test Code column indicate the laboratory that performed analytical analysis for thal lest. Refer fo the #st befow:

Laboratory Definition Cade  Laboratory Lacation Laboratory Dafinilion Code Laboratory Location

VA ALS LABORATORY GROUP -
VANCOUVER, BC, CANADA

GLOSSARY OF REPORT TERMS

Surr - A surrogate is an organic compound that is simfar fo the targst enalyte(s) in chemical composition and behavior but not normally delecled in enviromenial
samples. Prior to sample processing, samples are fortified with one or more surogale compounds.

The reported sumrogate recovery valus provides e measure of method efficiency.

mg/kg (units} - unk of concentration based on mass, parls per mition

mg/L {unfis) - unk of concentration based on volume, parls per miion

N/A - Result not available. Refer to qualifier code and definition for explanation

Test results reported relals only to the samples as received by the laboralory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED iIN ACCEPTABLE CONDITION. .

Although lasl results are generaled under strict QA/QC prolocols, any unsigned tes! reparts, faxes, or emalis are considered prefiminary.

ALS Laborafory Group has an extensihve QA/QC program where af analylical data reporied is analyzed using approved referenced procaedures foflowed by
checks and reviews by senior managars and qually assurance personnel. However, since the results are oblained from chemical measurements and thus cannot
be gusraniteed, ALS Laboratory Group assumes no kabify for the use or interpretation of the resulis.

YWD
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M SRC Group: 2006-6500
SRC ANALYTICAL
422 Downey Road

gaskatoon, Saskatchewan S7N 4Nl
(306) 933-6932 . . 1-B00-240-8808

ALS . Now-01-2006
Aurora Laboratory Services Ltd. :
1988 Triumph Street
vancouver, British Columbia V5L 1K5
Attn: Can Dang

Date Samples Received: 0ct¥20-2006 client P.0.: LW(7188

SAMPLE CLIENT DESCRIPTION
29076 BW06-1 1.445331-1 *WATER*

ANALYTE UNITS RESULT

RADIO CHEMISTRY

Gross alpha Bg/L 0.16+0.07
Gross beta Bg/L 0.13+0.03

YWBH
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SRC Group: 2006-7374

SRC ANALYTICAL

422 Downey Road
Saskatoon, Saskatchewan S7N 4N1
{(306) 933-6932 1-800-240-8808

ALS Nov-30-2006
Aurora Laboratory Services Ltd.
1888 Triumph Street
Vancouver, British Columbia V5L 1K5
Attn: Can Dang

Date Samples Received: Nov-08-2006 Client P.0.: LW07188

SaMPLE CLIENT DESCRIPTION

31763 L445331-1 BWO6-1 (PREV SRC GR# 06-6900 LAB# 06-29076)
*WATER*

ANALYTE UNITS RESULT

RADIO CHEMISTRY

Lead-210 Bg/L <0.02
Thorium-232 Bg/L <0.01

"<*: not detected at level stated above

YWEB
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