/A western water
'S "ANASSOCIATES LTD
Consulfants in Hydrogeology and Water Resources Management

July 27,2018 WWAL Project: 18-030-01

Mike and Rhonda Zappone
c/o 688480 BC Ltd.

3121 - 16" Avenue
Salmon Arm, B.C. V1E 2Y8

Re: Evaluation of Water Quantity and Quality in support of a Proposed 2-Lot Subdivision,
PID 008-096-937, Tappen, B.C.

Western Water Associates Ltd. (WWAL) is pleased to provide this hydrogeological assessment for a groundwater
source in support of a pending application for a 2-lot subdivision located in the Ford Road area, Tappen, B.C, within
Electoral Area “C” of the Columbia Shuswap Regional District (CSRD). The purpose of this study is to verify that
the proposed groundwater source meets the requirements of the CSRD Subdivision Servicing Bylaw #641
regarding quantity and year-round availability of groundwater. The address of the subject property is:

e legal Address: L 1 Sec 22 TP 21 R 10 W of the 6th Meridian Kamloops Division Yale District PL
38427; PID: 008-096-937
e Civic Address: 3453 Ford Road, Tappen, BC VOE 2X2

PROJECT BACKGROUND

It is our understanding that an application for a proposed two lot subdivision (one new lot and a remainder) has
been submitted to the CSRD. The property is currently 18.3 hectares and operated as a gravel pit. We also
understand that the proposed subdivision would create a 2 hectare lot in the northwest corner of the site.

The property is currently zoned Medium Holdings, which has a minimum lot size of 8 hectares. Based on the
documentation reviewed, a portion of the property will have to be rezoned to allow for a 2 hectare lot to be
created and rezoning must occur before the subdivision application will be considered by the CSRD. Figure 1
illustrates the general location of the property, and Figure 2 displays the proposed subdivision layout.

REGULATORY REQUIREMENTS

The CSRD Subdivision Bylaw 641 (“the Bylaw”) requires proof of adequate onsite water supply as part of the
subdivision permit process. There are two approaches outlined in the Bylaw: the owner-directed approach and
the professional-directed approach. In this case, the CSRD requested that the professional-directed approach be
followed for the subject property.

Key components of the Bylaw include:

e Section 8.8 of the Bylaw states that for each parcel, the groundwater source must be capable of
sustainably providing 2,275 litres per day (0.42 US gpm) of water year-round. Testing to demonstrate
sustainable well yield must be performed, and an assessment of well recovery and the potential for
interference with nearby wells must be conducted.
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e Well testing and subsequent reporting is to be carried out under the supervision of Professional
Geoscientist or Engineer.

e Section 8.4 of the Bylaw requires that all groundwater sources must be located on the parcel which they
will serve.

e Sections 8.11 through 8.13 outline documentation requirements requested by the CSRD, including
information on the type and location of water sources and the location of potential contamination
sources.

e Raw groundwater quality must be assessed and evaluated against the Guidelines for Canadian Drinking
Water Quality. Where raw groundwater is found to be not potable, a Section 219 Covenant must be
registered against the property, and a treatment system may need to be implemented to make the water
potable.

e Section 8.1 of the Bylaw exempts lots with pre-existing dwelling units and onsite water sources from
quantity and quality testing.

Schedule B of the Bylaw contains guidelines for the assessment and demonstration of water quality and quantity
which were generally followed.

SITE PHYSIOGRAPHY AND GEOLOGY

The subject property is located on Ford Road, east of Trans-Canada Highway (Highway 1), approximately 3 km
northeast of Tappen, B.C. The western portion of the property, where gravel pit operations are currently taking
place, is moderately sloped towards the west. The eastern portion is composed predominately of forested,
undeveloped land and is more steeply sloped than the western portion of the property. Elevations on the property
range from approximately 768 m above sea level (m-asl) in the northeast corner to 506 m-asl in the northwest
corner. A small residential subdivision is present to the north of the site. A mix of agricultural and industrial
properties are present to the west and south of the site. Lands to the east are forested and undeveloped.

Hydrologic features in the area include a small tributary that is mapped on BC Water Resources Atlas as crossing
the property from east to west, although surface water features were not directly observed at the site. This
tributary is mapped as flowing to the western side of Highway 1 where it joins with White Creek, which
subsequently flows to the south and discharges into Shuswap Lake at Tappen Bay, approximately 3.5 km from the
site. WWAL completed an assessment of the reported small tributary within the context of the Riparian Areas
Regulation (RAR) and found that the RAR was not applicable (WWAL 2018).

Bedrock in the area is mapped as sedimentary rocks of the Mount Ida Assemblage, which consist of mudstone,
siltstone, limestone and shale. These rocks are reported as Cambrian to Silurian in age (408 to 570 million years
before present) and are also a part of the Omenica metamorphic belt (ENV 2018).

Surficial geology in this area has been mapped as discontinuous benches of glacial drift and older deposits. The
origin of these deposits is undetermined and may be the result of glacial and/or erosional events. (Fulton, Berti
and Smith, 1963-1965)
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HYDROGEOLOGIC SETTING AND NEARBY WELLS

The project site is located in the Monashee mountain region and within the South Thompson River watershed.
The 1981-2010 climate normal data for the Salmon Arm Airport (Station ID: 1166R45; Environment Canada, 2018)
indicates 653 mm of average annual precipitation.

Provincially mapped Aquifer 231IIC (the Sunnybrae Aquifer) is located beneath the project site. This sand and
gravel aquifer is confined by a layer composed of clay and/or sandy clay with silty sand interbeds and has an
average thickness of 68 m. Aquifer 231 is characterized as having moderate demand, moderate productivity and,
due to the thick confining layer, low vulnerability to surface contamination. Flowing artesian conditions have been
noted in records for several wells near Shuswap lake.

A search of the B.C. Water Resources Atlas (ENV, 2018) indicates ten wells are located within 250 m of the
proposed new lot location. Information on these wells is contained in Table 1 and the location of the subject well
and the nearby wells are shown in Figure 2. Nine of the eleven nearby wells are completed in an unconsolidated
aquifer, and two are completed in bedrock.

Table 1. Select details for wells near the subject property

Well Tag Static Well Aquifer Construction ReporFed
Number Water Depth (ft) Lithology Date Well Yield
(WTN) Level (ft) (US gpm)
39672 60 120 Bedrock 1978 15
37680 78 111 Sand 1977 3
39829 85 105 Sand & Gravel 1978 5
58167 - 200 Bedrock 1988 -
58099 - 220 Gravel 1988 60
39147 70 128 - 1978 8
31549 - 163 Sand & Gravel 1974 4
33697 80 203 Gravel 1975 4
32927 - 92 Sand & Gravel 1975 4
97314 208 334 Gravel 2009 5

WELL CONSTRUCTION AND TEST PUMPING

The well installed on proposed Lot 1 was drilled by Aqua Source Drilling of Vernon, B.C. (Qualified Well Driller WD
05081001) between April 2 and 10, 2018. The well was initially completed in an unconsolidated, sand and gravel
unit. A well screen size of 0.050 of an inch (i.e. 50 slot) was selected and the screen was installed between 52.7
and 54.1 m (173 ft and 177.5 ft).

Under the supervision of WWAL, a 24-hour pumping test was completed on April 26 and 27, 2018 by Monashee
Aquifer Testing (WD No. 05112301) using a temporary submersible pump powered by a generator. Pumping rates
were verified by a flow meter and water depth measurements were collected regularly using an electric sounder,
with the most frequent readings occurring early in the test and again at the beginning of recovery. The test was
initially run at 0.3 L/s (5 US gpm), upped to 0.6 L/s (10 US gpm) after 20 minutes and returned to 0.3 L/s (5 US
gpm) after 4 hours. Towards the end of the test, WWAL collected a water quality sample for comprehensive
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potability testing and submitted the samples in an ice filled cooler under chain of custody documentation to CARO
Analytical Services (CARO) of Kelowna, B.C.

At the completion of the test, a total drawdown of 7.05 m (23.1 ft) was noted, with little to no recovery observed
in the well two hours after the test. The test results indicated the sand and gravel material in which the well was
screened was likely of limited areal extent, and possibly an isolated perched aquifer with limited recharge. As a
result, the decision to deepen the well into bedrock was made. We note that WWAL returned to the site
approximately 3 weeks after the April 26-27 pumping test and measured water levels in the well, at which time
water levels had almost fully recovered. This result could be in part due to water pumped from the well infiltrating
and returning to the aquifer, or in part due to recharge by two heavy precipitation events that occurred in the
intervening weeks. In either event, the fact that the aquifer recovered indicates that the sand and gravel aquifer
at the site is unconfined and recharged by infiltration locally.

Aqua Source Drilling returned to the site in May 2018 to deepen the well. Bedrock was encountered at 71 m-bgs
(233 ft) and the well was drilled to a total depth of 91 m-bgs (300 ft-bgs). As completed, the well complies with
the requirements of the Groundwater Protection Regulation including an annular surface seal, an adequate casing
stick-up height, and appropriate capping and flood protection. At the conclusion of drilling, Aqua Source affixed
steel Well ID Plate # 50347 to the well casing.

On June 4, 2018, Monashee Aquifer Testing returned to the site to complete a second 24-hour pumping test at a
rate of 0.2 L/s (3 US gpm) on WPN 50347. In the days immediately prior to the pumping test, approximately 5 mm
of rain fell. Water level data from the second pumping test are attached in Table Al and plotted hydrographs of
the data are presented in Figures Al and A2. After an initial decrease of approximately 0.06 m (0.2 ft), water
levels quickly stabilized in the well. A few minor fluctuations in water levels were observed throughout the test
that were likely the result of flow adjustments and/or barometric pressure influences. A second water quality
sample was collected towards the end of the test and submitted to the laboratory for analysis. At the conclusion
of pumping, a total of drawdown of 0.2 m (0.4 ft) was observed and the water level recovered to above the initial
static measurement within seven minutes.

Short and Long-Term Well Yield Assessment

In keeping with industry standards, WWAL typically calculates the long-term sustainable yield of a well based on
the guidelines published by the province for evaluating long-term well capacity for a Certificate of Public
Convenience and Necessity (CPCN Guidelines, Allen et al., 1999). The procedure involves projecting the drawdown
trend measured in the well to a theoretical 100-day pumping duration and applying a 30% safety factor. Using a
semi-logarithmic plot of the time versus the drawdown level, an extrapolation of the drawdown trend is made
during the latter part of the tests (Figure A3).

In cases where pumping water levels stabilize during testing, the CPCN formula cannot be applied as intended.
Since this is the case for this site, the subject well is rated at its test pumping rate of 3 US gpm, which surpasses
the CSRD Bylaw requirement of 0.42 US gpm. The aquifer’s response to pumping indicates that higher pumping
rates from the well may be possible (the well drillers estimated a yield of 75 US gpm, which is quite high for a
bedrock well). If the well is intended to be pumped at rates higher than those used for this assessment, additional
testing should be carried out to confirm a suitable pumping rate.
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Seasonal Water Level Variations

The Ministry of Environment does not maintain a monitoring well in the Tappen area, therefore direct observation
of groundwater level variation in the bedrock aquifer is not available. Based on our experience with bedrock well
installations located in lower elevation settings (i.e. not in mountainous terrain), a yearly water level variation on
the order of 2 — 4 m is expected in response to seasonal changes in recharge. Annual high-water levels are likely
to occur in May and June with lows in late winter. Although this testing program was carried out during inferred
higher than average groundwater levels, over 14 m of drawdown was available! at the beginning of the test and
the response to pumping was such that a decrease of one or even several metres in static water level will not
hinder the well’s ability to meet CSRD Bylaw requirements.

Potential for Well Interference

Well interference, where significant enough, can be a limiting factor to well yield. Groundwater development in
the area is relatively low, and there are only two bedrock wells reported within 250 m of the site, both of which
appear to be for domestic use (Figure 2). The potential for well interference is considered low due to the low
density of wells in the area and the apparent productivity of the local bedrock aquifer source.

WATER QUALITY ASSESSMENT

For water quality assessment, WWAL defines the term potability as water which is pure enough and of sufficient
quality to be consumed or used with low risk of immediate or long-term harm. With respect to evaluation against
the Guidelines for Canadian Drinking Water Quality (GCDWQ — Health Canada 20118), potable water meets all
health-based Maximum Allowable Concentrations (MAC). In samples where parameters are found to exceed only
Aesthetic Objectives (AOQ), the water is considered to be potable but treatment may be desired to address taste
or odor concerns.

All water testing was completed by CARO Analytical Services, in Kelowna, B.C., a CALA accredited laboratory. Table
2 below provides a summary of the water quality results compared to applicable water quality guidelines.
Complete laboratory reports are provided as an attachment.

The water quality results from the well are good, and all parameters are within health-based MAC guidelines.
Aesthetically, iron was detected at a concentration that exceeds AO guidelines. Iron is one of the most common
elements in the earth’s crust and its presence in groundwater is typically attributed to the weathering of rocks
and minerals. At concentrations greater than 0.3 mg/L, iron is of capable staining plumbing fixtures, producing an
unpalatable taste and generating an objectionable red-brown colour in water (Health Canada, 2018). Turbidity
was detected at levels that exceed operational guidelines for water treatment systems. Although elevated
turbidity does not directly pose a health risk, high particle content in water can harbor microorganisms and contain
heavy metals (Health Canada, 2018).

With regard to water quality and private well water treatment, this is the homeowner’s responsibility as the
Ministry of Health does not regulate private water sources. Commercial home water treatment systems are
readily-available and, when properly maintained and operated, treatment systems are capable of reducing

I Available drawdown in this well is the difference between the static water level and the bottom of the steel casing as installed (233 ft
below ground). The bedrock borehole below the steel casing was not lined, and pump installation below 233 ft is not recommended.
Additional available drawdown could be obtained by lining the lower part of the borehole and installing a pump at greater depth.
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concentrations to below guideline levels. For private wells, selection, operation and maintenance of such systems
are the homeowner’s responsibility. Additional water quality testing is typically required both prior to treatment
system installation and after installation, with the initial sampling results used as a guide for designing the system.

Table 2. Groundwater Quality Summary WPN 50347

Field Parameter Units June 5, 2018 GCDWQ
pH (field/lab) pH units 6.9/7.69 AO=6.5-10.5
Conductivity (field/lab) us/cm 695/754 n/a
Turbidity (field/lab) NTU 3.90/4.03 0G«<1

eneral Para ele d 0

Total Dissolved Solids mg/L 464 AO < 500
Hardness mg/L 416 n/a
Alkalinity, CaCOs (total) mg/L 312 n/a
Fluoride mg/L 0.15 MAC=1.5
Nitrate, N mg/L <0.010 MAC =10
Nitrite, N mg/L <0.010 MAC=1
Chloride mg/L 1.35 AO < 250
Sulfate mg/L 116 AO < 500
Aluminum mg/L 0.0959 AO<0.1
Antimony mg/L <0.00020 MAC =0.006
Arsenic mg/L <0.00050 MAC =0.01
Barium mg/L 0.0378 MAC=1
Boron mg/L <0.0050 MAC=5
Cadmium mg/L 0.000043 MAC =0.005
Chromium mg/L <0.00050 MAC = 0.05
Copper mg/L 0.00698 AO<1
Iron mg/L 0.416 A0 <0.30
Lead mg/L 0.00045 MAC=0.01
Manganese mg/L 0.0340 AO < 0.05
Selenium mg/L <0.00050 MAC =0.01
Sodium mg/L 9.51 AO <200
Uranium mg/L 0.00271 MAC = 0.02
Zinc mg/L 0.0100 AO<5
Total Coliforms CFU/100mL <1 MAC< 1
E. Coli CFU/100mL <1 MAC< 1

Notes:

1. GCDWAQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2018)

2. Green shaded values indicate exceedances of Aesthetic Objective (AO) or Operational Guideline (OG)
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POTENTIAL GROUNDWATER DEVELOPMENT ON PROPOSED REMAINDER LOT

At present, Covenant X201400 is registered on the title of the subject property that “prohibits construction or
location of any residential dwelling or mobile home until such time as an onsite water supply is provided meeting
the standards of the subdivision servicing bylaw”. It is our understanding that the proponent is planning to apply
for a Development Variance Permit to waive the proof of water requirements for the proposed Remainder lot, or
potentially transfer the existing covenant to the Remainder lot. The Remainder lot is currently operated as a
gravel pit and, as such, does not require a source of water at this time. Should future development of the
Remainder lot necessitate a water source, it is our opinion that a viable groundwater well, capable of meeting all
CSRD requirements, can be constructed within the boundaries of the Remainder.

CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our assessment we offer the following conclusions:

CI Our assessment of groundwater availability (i.e. quantity) is favourable. WPN 50347 is capable of
supplying the CSRD Bylaw 641, Section 8.8 quantity requirement of providing 0.42 USgpm (2,275 liters per
day). Our conclusion takes into account the potential for well interference with nearby wells, as well as
seasonal fluctuations in groundwater levels.

C2 Evaluation of the water quality sample collected indicates that raw water is of good quality and all health-
based guidelines were met. Iron concentrations were detected at levels that exceed aesthetic guidelines
and elevated levels of turbidity were observed. Treatments options to address both of these concerns
are readily available.

C3 If future modifications to the Remainder require the development of an additional water source, it is our
opinion that it is feasible to construct a well on the remainder that would be capable of meeting CSRD
subdivision bylaw requirements. It is our opinion that it would be reasonable to establish a new covenant
or transfer the existing no building covenant to the Remainder lot until such time a water source on the
Remainder is needed.

Based on the above conclusions, the following recommendations are made:

RI We recommend that all private well owners check their water quality periodically to ensure water they
are consuming complies remains safe. WWAL recommends yearly water samples be collected and
analyzed. Confirming and ensuring water potability is the responsibility of the well owner.

R2 At present, inground septic disposal has not been installed on either lot. Should this change in the future,
septic systems should be located a minimum of 30 m from any well.

R3 The subject well has steel casing that extends to the bedrock interface located at 233 ft below ground. An
open bedrock borehole is present between 233 ft and 300 ft and has not been lined with a PVC liner. If a
PVC liner is not installed, we recommend that the submersible pump installed in the well be installed no
deeper than the depth of the steel casing.
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R4 This assessment was completed to assess the subject well’s ability to meet the CSRD quantity
requirement. We understand that the proposed use of the well, which will supply water to a possible log
home building operation, may include uses other than private domestic use. If the well is to be used for
anything other than private domestic purposes, the well will require a new-use groundwater licence under

the Water Sustainability Act.

WELL OWNER RESPONSIBILITIES

In November 2005, a new Groundwater Protection Regulation was enacted in British Columbia intended to
improve the safety and quality of groundwater in the Province. This regulation was replaced by a new
Groundwater Protection Regulation on 29 February 2016 (BC Reg 29/2016) and continues previously
established standards to protect groundwater supplies by requiring all water wells in British Columbia be
properly constructed, maintained and, at the end of their service, properly decommissioned. More specifically,
all newly constructed and altered wells must meet minimum construction standards including incorporation
of a surface annular seal, a minimum of 30 cm casing stickup [above existing or modified ground surface],
appropriate drainage away from the well, and completion with a secure well cap plus well identification plate
drilled, responsibility for the well transfers to the owner to maintain the casing stickup, surface drainage away
from the well, secure cap and well identification plate. This also includes maintaining the surface annular seal,
if a pitless adapter is installed. Part 3 of the regulation has requirements for siting wells. Most significantly,
Part 10 requires that well construction reports for all new and altered water supply wells be submitted to the
Province. Prior to 2016, submission of well reports was voluntary.

With regard to water quality and private well water treatment, as noted above, this is the homeowner’s
responsibility as the Ministry of Health does not regulate private water sources. Finally, Division 2 of the
Groundwater Protection Regulation says that all work on the well must be undertaken by a qualified well driller
(QWD) or qualified pump installer (QPI). Registered QPl and QWD have identification cards issued by the BC
MFLNRO and a list of such qualified professionals in maintained on line by the MFLNRO at
http://www?2.gov.bc.ca/gov/content/environment/air-land-water/water/groundwater-wells/information-
for-well-drillers-well-pump-installers
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CLOSURE

We trust that the professional opinions and advice presented in this document are sufficient for your current
requirements. Please note that there are restrictions and limitations that apply to the scope of our services and
conclusions provided herein, as outlined on the attached Pump Test Report Limitations page. Should you have
any questions, or if we can be of further assistance in this matter, please contact the undersigned.

WESTERN WATER ASSOCIATES LTD. Reviewed by:
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o QQ‘Z PROVINCEEI/V(\
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Paul Williamson, M.Sc., GIT Ryan Rhodes, P.Geo.

Hydrogeologist Senior Hydrogeologist

Attachments:

Figure 1: General Location of Project Site

Figure 2: Detailed Site Orthophoto and Well Site

Tables Al; Figures Al and A2;

Well Driller’s Logs (For original and ultimate well completion)
Laboratory WQ report

REFERENCES
Allen, D., A. Badry, B. Ingimundson, G. Wendling, B. Worobets, and N. Morrison. 1999. Evaluating  long-term

well capacity for a Certificate of Public Convenience and Necessity. Water Management Branch, B.C.
Ministry of Environment, Land and Parks. Victoria.

Environment Canada. 2018. Canadian Climate Normals 1981-2010. Salmon Arm Airport, Station ID 1166R44.

http://climate.weather.gc.ca/climate normals/results 1981 2010 e.html?searchType=stnName&txtSta

tionName=salmon+arm&searchMethod=contains&txtCentralLatMin=0&txtCentralLatSec=0&txtCentrall
ongMin=0&txtCentrallongSec=0&stnID=1311&dispBack=0

Fulton, R.J., Berti, R.R., Smith, G.W. 1963-1965. Surficial Geology — Shuswap Lake. Geological Survey Map 1391A

Health Canada (GCDWQ). 2018. Guidelines for Canadian Drinking Water Quality
http://www.hc-sc.gc.ca/ewh-semt/pubs/water-eau/sum guide-res recom/index e.html

Ministry of Environment and Climate Change Strategy (ENV). 2018. BC Water Resources Atlas
http://maps.gov.bc.ca/ess/hm/wrbc

| #106 - 5145 26" Street, Vernon, BC, Canada, V1T 8G4 | Prince George | Victoria | P:1.250.541.1030 | www.westernwater.ca

1=

[74
@0‘0



Salmon Arm

2.5 km

approximate scale

Figure 1 - General Location of Project Site A,
/A Western water

Date: July 2018 Image Source: Google Earth WWAL Project: 18-030-01 . J ASSOCIATES LTD
Drawn by: RR Checked by: DG Client Project: Consultants in Hydrogeology and Water Resources Management




90 m

approximate scale

7 PE RN
~Riaatl

58167 58099

Subject Property (yellow). Proposed New Lot to be subdivided outlined in orange (2 hectares)

Legend

¢ New Well - WPN 50347

° Groundwater Wells Reported in the
B.C. Water Resources Atlas

Figure 2 - Detailed Site Orthophoto and Well Site /"""'u“, "",,“u\ WES Te M wda Te [
y .

Date: July 2018 Image Source: BC Water Resources Atlas WWAL Project: 18-030-01 . i/ ASSOCIATES LTD
Drawn by: RR Checked by: DG Client Project: Consultants in Hydrogeology and Water Resources Management




- K Well Construction Report . Minlstry Well D Plate Numbsr: 03 & 7.

BRITIS . : Stamp company name/adgdress/ ‘Ministry Well Tag Number:__________- [P .
COLUMQA Ministry of '0Wali Cfﬁsure Fleport“ .+ phone/taxlemall hers, f desired. [ Gonfirmation/altemative spacs. ettached Ori gin al Com p letion of
“tho Hewe wm....umh Envlronment D WeII Altel‘atlon Reporl - . Dﬁrlglnal wan ‘conatruetlon report a\tached well i burd
N ’ ) X ) . el in ov
§ Red Icnen Ing |n(llc..m.:, minimuin nmn(lu\my mtmnmlluu SL (\ reverse fon nolos & (ll)ﬂl]lllﬂl\u of ul)hwvinllum ' overburden
Owner name: _<Za 2dong lie regely Prolsssol S . -
Malling address: iLQJ...._ L6 Ay "W, g Town fg &(:z A Hemm Prov D€« Postel Codel/1f 2/ &
Well Location (see note 2): Addreas Street n ¥z 7_ Sh‘eat name. /_ ar Town ﬁﬂf A o n T
{6 Legal description: Lot . Plan Black ) Twp i Hg _ Land District _ 4
e rIB: — @ Daecrrpnon of well tocauon (attach sketoh, i fec: 3 7

NAD 63: zone: o A G @ UTM Easting: L/_7__8_._‘11LLJA¢ m Latiisdo (ses'otd 4)¢
(see note 3) UTM Northing: SQ__b‘_ﬁiLb_?_lf\_m ® Longitude: :
Msthod of drmlng Elalr rolary [ dual rotary . D eable tao[ Rmudsotary O auger Odriving Ojeiting Dother (spsclly): _

Orientation of wall. Overtleal  Clhorfzontal  Ground elava!lon /_é_Z/f__ﬂ (sal) Method (s08 note-B); (; /0 S
Class of well (aae note 6): (1/0 " ﬂ' S oﬂplu \ : Sub-class of wall: Dnm L 7‘/6

Water supply wells: Indlcate Inlendad water use! 81 pr[vate domestlc Dwater supply systam I3 lrrluaﬂon o] commarclal or Induslrlal Colfisr (specny) e

thhologlo dasorlptlon (saa notea 8t a)Jor oloaune dasorlptlon (see fiotes 14.and 15) -

ﬁSumclal Matarlal, Bedrouk Matertal 1+ | Golour Hardnass Watercomenl Ohservations
A Tl eFi o 7% I ; 7 R other geploplcal materials
é . g £ "'"'{ (eg bltjsgldprs). ast, water bearing
F . é " g | ,§“ el ) E % g flaw (USgpm), or clogura detalls)
[¢] o -0 B & ! k)
ntogh | oo (8151221313 ? - SEHE 4k %?E H
126,130, 1001001 IROK ijfeYeilala) QIQI0IQIOI0
134: b ¢) {le}le}le}{e] 0.0[C:0I0!
Lbo. Lbo. [@90000 0 0i0l0@ QojQi0i0
/éo 74 |0i@i0I010|0 ) O:0i0® @{0|QI0IQ)
=5 &0 10100000 D0 DOIOIOI0 QOO0
L R o)e)al{eille) Jia! DICIOI0IO al0@;0l0| -
0l0ICI0I0I0 O j{e)elle}e: OI0RI0I0
glogoololaloion QI0QI0[Q 081010
oloEleo oI feliellelle! cllolfalelieitelle
ololeloidlo ol )00 ,,@; OlGI0IRIOIR
Casing detalts- - - - . "~ screendetalls
- From To Dls | Casing Materlal/Open Hole: . Wall |- Drive From To Dia Type . Slot Size
ft(bol) 1 (bl In | {seenote1?) . Thlckness : Shos 4 fetool) | oit(Bol) In {see fiote 18)
O U155 6. ST 5T a?/‘( Y Y 73,1778 G Kumm/df«/#&(»/zm H sz
Surlace seal: Type: . ‘H»jn Lomad g Depth: _{ ~/ f Inteke: - S"creén ‘£ Open boltom " ElUncased hole
Method of instellation: B Poured [IPumped - Thiokness: “ In Sctaeh lype (9 Telesoope u] Plpe slze . -
Backilll: Typs: _: Depth: ff  Screen ma\eJIaI E!Stalnlees steel O Plasuc LI Other (epeclfy) -
Liner: OPVC 3 Other (specify): S ' Sereen openthg: © Conﬂnuous alou:! Slotted : CiPertorated plpe.
Dlameter: ___...___ . __In Thlckness:-_____.___.;__.___- In Screen bottor: 19 Ball O Plug 0 Plata tIOther (spaclly): _____~
From:___ ft{bgl) To: __ft{bgl) Perforated: From: ___# (bgl) Toi__4t (bl -Filtor phoke Frore =t Tor_w ot Thlckneee' T |
! " Type and size of materlal:
Developed by: ' Final well completion data:
EArltng CSutghg CdJeting  CPumplng D Baling Total depth driled: __{ $f{)_#t Finished well cepth: (77,5 tt(ogh
Other (spacily): . Totalduration:__D_____hrs  Final stigk up: __g_é_____d_ jn  Depth to badrock: __ 7 1t (bg)
Notes: _: WL JOF L & (bloo) Estimetad wellield: 2 ¥7.__ Usgem
Well yleld estimated by: . Arteslan flow: USgpm,-or Arteslan pressure: ft
ClPumplng . ®Airliting O Ballng O Other (spectiy) .. Type of well cap: \ZQ]__L.:_r._ Wall dislnfected: & Yes CINo
Rate: 5‘[ _‘f; o Usgpm  Duraflon: ____ _3___,______hrs Where welt 1D plate Is a\\ached‘% N R YN W) )
SWlbeloretest _____fi{bloc)  Puniping waterlevel: ______ft(btos)  Well closure infotmation: " ‘
Ohvlous water quallty characteristics: Heason iornlek . : e
® Frash £ Sally FiClear CICloudy OSediment [XGes Mathod of clisute: l:l"“‘ﬂ?edﬁ&umped
Goloutfodour: _ Water sample collected: 3 Sealant matetlal: .~ Badﬂﬂ Thalatlal: -

Well driller (pririt cleariy):

Nanie {first, last) (ses nota" 19) \/L-) a H i 4 ”n st
Registration na. {see nele 20): ,‘,’@_Qig&{aa i
Consultant (If applicable; name and company): )

A : Date of work §YYYY/MM/DD) ) . .

or wall closurs, s the caso may be, has besn done Started: ZO_Lg_QH_a 2. Cat I_‘ ZC’}I e O 1o

and the Grobind Waler Prolection Fiegblation,

Datalls of closure (see note 16):

. DEGLARATION: Wall conaliuetiol
in accordanca with the requiramesty in the Wellar,

0
Slgnature of Comments:
Driller Responsible 3k e '
PLEASE NOTE: The Informallatyracorded tn thi ws|l raport lbes tha works and hy loglo conditions at the Uma of construction, alteralion white:  Cuslomer copy
or closure, es.tha case may be/Well yleld, well perlormance and water quallly are nol gueranlaed as they are Inlluenced by & number of tactors, canary: Drlifer copy

Including neturat vmlablllly. Iyhan aoliviiles and condilion.of the wotks, which may change over iiine. pink: ~ Minlstry copy Shssb; Y |
|



Ryan 4
Text Box
Original Completion of well in overburden


n Report ,Mrﬁéy Well ID Pleto Numpers 2& 3 4 7
i -7 Stamp company namefaddress)”  Minlstry Well Tag Number:
-phone/fax/emall here, if desired. ] Conilrma(lonlalternaﬂve specs. atlached

. [ Original welI constructlon raport anached

ERITISH Mlmstry of
mnu.n.m..‘“m Envxronment KlWell Alte tlon Report

<" Giass of well (see note 6):

"

.Owner naime:

" Water-supply wells: Indlcate interi

< apfoni A aa M‘q«: z m((sso/s
Malling address: _ 5/ ?.l ) 6Avr ks V\Z . Town Sa /m [722.a) 14/ v Pr_ov.ﬁ) £ . Postal Gode L{lf 2 YE/
Well Location (see note 2); Addvess Strest no. :‘7‘_2@__ Sirest name. /‘ el oY d A ) Town_'.sném_y_gﬂfﬂ\/ l e 1207 »"‘
‘Legal descrlption: Lot . Plan’_. DL Biock___. Sec. H1/ — Rg.v Land District
PID:'______'__ Descrlptlon of well Iocation (attach sketch, lf nec.): :

i

NAD 83: Zone: _uﬁt"z_?) " UTM Easting: / I‘/ CVg . HIO wsm Lathude (see note 4):
(see note 3) ) _UTM Northlng 50° Y%, 5094 D Longitude:
Method of drifling: ®alf rotary  {Jdual-rotary - Dcable tool Cimudrotary Clauger [rdriving [Oljetiing O other (specify):
ntanon of well: mvenlcal Dhorlzqntal Ground elevatlon/ 5 ft {asl) Method-(see.notg B):
Y Sub-class of well: DOLS f' 6
i a(erus !Iprlvata domestlc Clwatersupply system Clirrigation £1commerclal orindustrial - Eother(speclfy)

i

thhologlc description. (see notes 8v13) or: closure descrlptlon (see notes 14 and 15) .

Surflelal Materlal 1-." Badrbok: Materl& | - - Golour | Hardness |- Water Content | .Obsarvations -~
: ! YRR T3 14l by (64 othargaologlcal iatgrials
(6.0 bouldats), ést. waer biaring
flow (USgpm), or closurg. detall
From | To & 3
‘fi(bgl) 1.8t (bgh) b . 53
7749 140 '
Vo e .
/ G2 15 .
o5 18, |0
(66..496...5

lgé 194....1%
/9T .. 2503,
35 500

3 Bac o ohiFe ot

26 Boo ooss dvacturs Brusl
' Ql.75 & P

Casing detalls " 'Screen detalls 4 ‘ _

From To | Dia |Casing Materlal/Open Hole} . Wall {. Drive .| - | From To Dia Type Slot Size

ft(bgl) i ft{bgl) T {ses note.17) Thickness; . Shoe ft(bgl) 1 ft{bgl) In : (see nots 18)

» o in ) : S )

0. _A33 szl 212 v N ; A R
Surface seal: Type: Depth: - ft Intake: B Screqn [1Open bottom N [m} Uncased hole
Method of instaliation: O Poured 0O Pumpéd Thickness: in Screen type: ) EITelesc_Q_pe_ © [IPipe slze
Backfill: Type: Depth: ft Screen materlal: (1 Stainjess steel O F!Iasﬂc O Other (speclfy)
Liner: IPVC [ Other (specify): : : Screen opening: [ Continuous slotC Slotted O Perforated plpe
Olameter;____ in  Thickness: In Screen bottom: EBall CiPlug O Plate CIGther (speclfy)

“From:__ ft (bgl) To: __ft(bglj Peforated: From: __ft(bgl) To:__ft(ogl)  Filterpack: From. _ o ft Te__ff ° Thickndss: _____..__ln
: Type and size ofmalerlal . - .

Developed by: Final well completlon data

PBAIr lifting O Surging O Jetting OPumpling ~ O Balling Total depth dniled: 3@0 it FInlshed weIl depth ft (bal)
- Other (speclfy): Total duration: Z __hrs Firial stlck_up S = in Dep|th to badrock ft (bal)

Notes: : SWL: ft (btoc) Esllmated wellyleld: ___,___ USgpm

Well yield estimated by: Artesian flow: _ USgpm, or Artesian pressure: ft

OPumping  WAirlifing  DBaling O Other (speclfy): Type of wall cap: L WeII dlslnfected | Yes D No, '

Rate: 40 1 USgpm . Duration: g hrs  Where walllD plafe fs attackia:

SWL before test: ft (otet)  Pumping water level: ft (btoc) - Well closure Information:

Obvious water quality characteristics: Reason for closyre: :

Fresh 0 Salty HClear DOCloudy [ISediment DOGas Method of 6% ! ed O PUmpéd : E

Colour/odour: Water sample collectedi £1  Sealant materlal: T

well drliter (print clearly):

Name (first, fast) (see note 19):%1}{[/__&(&&[___

Reglstration no. (see note 20): DA R AIOCE o [

RS TEE

" Consultant (ffapplicable; name and company): . I SRR - e
o . Date of-work (YYYY/MM/DD):

urwsllclosure.aslhscasemaybe,hesbeendona Started: . .- .. e Completed:

ct and the GroundWalerProlenllon Haegulation. e e BN -'.' 5 ,{. 2 35¢

- "Detalls of closure (ses note 16):

DECLARATION: Well constructjon, well alteral
In accordance with the regulrejnknts in the Wat

Signature of

Comrments;

I
Driller Responsible P L siiannd . 7 I
PLEASE NOTE: The Inlorm of) recordad In thia well repatt destribes the works and hydrageologle conditions at the time of conslruction, altefation white:  Cuslonier cop! e
or closure, as the case ma be " Well yleld, well performance and water quallty are not guaraniaed a6 they are Inlluanced by & number of lactora, canary: Drifler copy L ‘
Including natural variabllity, hyfan eclivitles and condition of the works which may change over Ima. pinki  Minlslry copy y ..Bhigel of

Second and final
completion of well in
bedrock



Ryan 4
Text Box
Second and final completion of well in bedrock


Project No: 18-030-01, Table A1: Constant Rate Test - WPN 50347 - Zappone Well Assessment - Started June 4, 2018

Well depth = 300 ft Well diameter = 6 in Measurement method = flowmeter Pump Depth = 230 ft
D SlEE Water level Water level . i SPECIfIC CapaClty
Comments Real Time pump measurement measurement Uit lov LT DT R (D
started, t changes (m) (ft) (m) ((B)
(minutes) (btoc) (m) (btoc) (ft)
L/s/m Usgpm/ft
STATIC June 4 10:00 AM 0.00 56.83 186.45 - 0.00 0.00 0.00 0 - -
1 56.86 186.56 0.03 0.11 0.03 0.19 3.0 5.6 27.3
2 56.92 186.75 0.06 0.30 0.09 0.19 3.0 2.1 10.0
3 56.91 186.71 -0.01 0.26 0.08 0.19 3.0 2.4 11.5
4 56.90 186.68 -0.01 0.23 0.07 0.19 3.0 2.7 13.0
5 56.90 186.68 0.00 0.23 0.07 0.19 3.0 2.7 13.0
6 56.90 186.68 0.00 0.23 0.07 0.19 3.0 2.7 13.0
7 56.90 186.68 0.00 0.23 0.07 0.19 3.0 2.7 13.0
8 56.90 186.69 0.00 0.24 0.07 0.19 3.0 2.6 12.5
9 56.91 186.73 0.01 0.28 0.09 0.19 3.0 2.2 10.7
10 56.92 186.75 0.01 0.30 0.09 0.19 3.0 2.1 10.0
12 56.91 186.73 -0.01 0.28 0.09 0.19 3.0 2.2 10.7
15 56.90 186.68 -0.02 0.23 0.07 0.19 3.0 2.7 13.0
20 56.90 186.68 0.00 0.23 0.07 0.19 3.0 2.7 13.0
25 56.89 186.64 -0.01 0.19 0.06 0.19 3.0 3.3 15.8
30 56.88 186.61 -0.01 0.16 0.05 0.19 3.0 3.9 18.7
35 56.88 186.61 0.00 0.16 0.05 0.19 3.0 3.9 18.7
40 56.88 186.61 0.00 0.16 0.05 0.19 3.0 3.9 18.7
45 56.88 186.61 0.00 0.16 0.05 0.19 3.0 3.9 18.7
50 56.88 186.61 0.00 0.16 0.05 0.19 3.0 3.9 18.7
60 56.88 186.61 0.00 0.16 0.05 0.19 3.0 3.9 18.7
70 56.88 186.61 0.00 0.16 0.05 0.19 3.0 3.9 18.7
80 56.88 186.61 0.00 0.16 0.05 0.19 3.0 3.9 18.7
90 56.88 186.61 0.00 0.16 0.05 0.19 3.0 3.9 18.7
100 56.88 186.61 0.00 0.16 0.05 0.19 3.0 3.9 18.7
120 56.88 186.61 0.00 0.16 0.05 0.19 3.0 3.9 18.7
150 56.88 186.63 0.01 0.18 0.05 0.19 3.0 3.5 16.7
180 56.89 186.64 0.00 0.19 0.06 0.19 3.0 3.3 15.8
210 56.89 186.64 0.00 0.19 0.06 0.19 3.0 3.3 15.8
240 56.89 186.64 0.00 0.19 0.06 0.19 3.0 3.3 15.8
300 56.89 186.65 0.00 0.20 0.06 0.19 3.0 3.1 15.0
360 56.89 186.65 0.00 0.20 0.06 0.19 3.0 3.1 15.0
420 56.89 186.66 0.00 0.21 0.06 0.19 3.0 3.0 14.3
480 56.91 186.71 0.02 0.26 0.08 0.19 3.0 2.4 11.5
540 56.93 186.78 0.02 0.33 0.10 0.19 3.0 1.9 9.1
600 56.93 186.80 0.01 0.35 0.11 0.19 3.0 1.8 8.6
660 56.94 186.82 0.01 0.37 0.11 0.19 3.0 1.7 8.1
720 56.94 186.81 0.00 0.36 0.11 0.19 3.0 1.7 8.3
780 56.94 186.81 0.00 0.36 0.11 0.19 3.0 1.7 8.3
840 56.94 186.81 0.00 0.36 0.11 0.19 3.0 1.7 8.3
960 56.94 186.81 0.00 0.36 0.11 0.19 3.0 1.7 8.3
1080 56.94 186.81 0.00 0.36 0.11 0.19 3.0 1.7 8.3
1200 56.95 186.84 0.01 0.39 0.12 0.19 3.0 1.6 7.7
1260 56.95 186.84 0.00 0.39 0.12 0.19 3.0 1.6 7.7
1320 56.95 186.85 0.00 0.40 0.12 0.19 3.0 1.6 7.5
1380 56.95 186.85 0.00 0.40 0.12 0.19 3.0 1.6 7.5
1440 56.95 186.85 0.00 0.40 0.12 0.19 3.0 1.6 7.5
Recovery 1441 56.55 185.54 -0.40 -0.91 -0.28 = = = =
1442 56.68 185.96 0.13 -0.49 -0.15 = = = =
1443 56.64 185.82 -0.04 -0.63 -0.19 = = = =
1444 56.53 185.46 -0.11 -0.99 -0.30 = = = =
1445 56.79 186.32 0.26 -0.13 -0.04 = = = =
1446 56.80 186.35 0.01 -0.10 -0.03 = = = =
1447 56.81 186.38 0.01 -0.07 -0.02 = = = =
1448 56.81 186.38 0.00 -0.07 -0.02 = = = =
1449 56.81 186.38 0.00 -0.07 -0.02 = = = =
1450 56.81 186.38 0.00 -0.07 -0.02 - - - -
1452 56.81 186.38 0.00 -0.07 -0.02 = = = =
1455 56.80 186.37 0.00 -0.08 -0.02 - - - -
1460 56.81 186.38 0.00 -0.07 -0.02 - - - -
1465 56.81 186.38 0.00 -0.07 -0.02 - - - -
1470 56.81 186.38 0.00 -0.07 -0.02 - - - -

/) /\wesTem water

\SSOCIATES LTD Project No: 18-030-01
Consultants in Hydrogealogy and Waler Resources Management Date: June 2018
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CERTIFICATE OF ANALYSIS

REPORTED TO Western Water Associates Ltd

106 - 5145 26th Street

Vernon, BC V1T 8G4
ATTENTION Ryan Rhodes WORK ORDER 8060373
PO NUMBER RECEIVED /| TEMP 2018-06-05 14:45/ 7°C
PROJECT 18-030-01 REPORTED 2018-06-12 16:30
PROJECT INFO COC NUMBER B62383

Introduction:

CARO Analytical Services is a testing laboratory full of smart, engaged scientists driven to make the world a safer and
healthier place. Through our clients' projects we become an essential element for a better world. We employ methods
conducted in accordance with recognized professional standards using accepted testing methodologies and quality
control efforts. CARO is accredited by the Canadian Association for Laboratories Accreditation (CALA) to ISO
17025:2005 for specific tests listed in the scope of accreditation approved by CALA.

Big Picture Sidekicks

You know that the sample you collected after
snowshoeing to site, digging 5 meters, and
racing to get it on a plane so you can submit it
to the lab for time sensitive results needed to
make important and expensive  decisions
(whew) is VERY important. We know that too.

We've Got Chemistry £ PY
It's simple. We figure the more you
enjoy working with our fun and
engaged team members; the more
likely you are to give us continued
opportunities to support you.

Ahead of the Curve w

Through research, regulation
knowledge, and instrumentation, we
are your analytical centre for the
technical knowledge you need,

BEFORE you need it, so you can stay
up to date and in the know.

If you have any questions or concerns, please contact me at jnobrega@caro.ca

Authorized By:

Jessica Nobrega, B.Sc.
Client Service Manager

1-888-311-8846 | www.caro.ca

#110 4011 Viking Way Richmond, BC V6V 2K9 | #102 3677 Highway 97N Kelowna, BC V1X 5C3 | 17225 109 Avenue Edmonton, AB T5S 1H7



CARO

ANALYTICAL SERVICES

TEST RESULTS

REPORTED TO  Western Water Associates Ltd WORK ORDER 8060373
PROJECT 18-030-01 REPORTED 2018-06-12 16:30
Analyte Result Guideline RL Units Analyzed Qualifier

50347 (8060373-01) | Matrix: Water | Sampled: 2018-06-05 10:00

Anions
Chloride 1.35 AO <250 0.10 mg/L 2018-06-06
Fluoride 0.15 MAC =1.5 0.10 mg/L 2018-06-06
Nitrate (as N) <0.010 MAC =10 0.010 mg/L 2018-06-06
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2018-06-06
Sulfate 116 AO <500 1.0 mg/L 2018-06-06
General Parameters
Alkalinity, Total (as CaCO3) 312 N/A 1.0 mg/L 2018-06-07
Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2018-06-07
Alkalinity, Bicarbonate (as CaCO3) 312 N/A 1.0 mg/L 2018-06-07
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2018-06-07
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2018-06-07
Colour, True <5.0 AO <15 5.0 CU 2018-06-06
Conductivity (EC) 754 N/A 2.0 pS/cm 2018-06-07
Cyanide, Total < 0.0020 MAC =0.2 0.0020 mg/L 2018-06-07
pH 7.69 7.0-10.5 0.10 pH units 2018-06-07 HT2
Temperature, at pH 23.9 N/A °C 2018-06-07 HT2
Turbidity 4.03 0OG <1 0.10 NTU 2018-06-06
Calculated Parameters
Hardness, Total (as CaCO3) 416 None Required 0.500 mg/L N/A
Langelier Index 0.8 N/A 5.0 - 2018-06-12
Solids, Total Dissolved 464 AO <500 2.00 mg/L N/A
Total Metals
Aluminum, total 0.0959 0G <01 0.0050 mg/L 2018-06-10
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2018-06-10
Arsenic, total < 0.00050 MAC =0.01 0.00050 mg/L 2018-06-10
Barium, total 0.0378 MAC =1 0.0050 mg/L 2018-06-10
Boron, total < 0.0050 MAC =5 0.0050 mg/L 2018-06-10
Cadmium, total 0.000043 MAC = 0.005 0.000010 mg/L 2018-06-10
Calcium, total 109 None Required 0.20 mg/L 2018-06-10
Chromium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2018-06-10
Cobalt, total 0.00030 N/A 0.00010 mg/L 2018-06-10
Copper, total 0.00698 AO <1 0.00040 mg/L 2018-06-10
Iron, total 0.416 AO<0.3 0.010 mg/L 2018-06-10
Lead, total 0.00045 MAC = 0.01 0.00020 mg/L 2018-06-10
Magnesium, total 351 None Required 0.010 mg/L 2018-06-10
Manganese, total 0.0340 AO<0.05 0.00020 mg/L 2018-06-10
Mercury, total < 0.000040 MAC = 0.001 0.000040 mg/L 2018-06-10 CT5
Molybdenum, total 0.00116 N/A 0.00010 mg/L 2018-06-10
Nickel, total 0.00093 N/A 0.00040 mg/L 2018-06-10
Potassium, total 2.50 N/A 0.10 mg/L 2018-06-10



CARO

ANALYTICAL SERVICES

TEST RESULTS

REPORTED TO  Western Water Associates Ltd WORK ORDER 8060373
PROJECT 18-030-01 REPORTED 2018-06-12 16:30
Analyte Result Guideline RL Units Analyzed Qualifier

50347 (8060373-01) | Matrix: Water | Sampled: 2018-06-05 10:00, Continued

Total Metals, Continued

Selenium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2018-06-10
Sodium, total 9.51 AO <200 0.10 mg/L 2018-06-10
Strontium, total 3.60 N/A 0.0010 mg/L 2018-06-10
Uranium, total 0.00271 MAC = 0.02 0.000020 mg/L 2018-06-10
Zinc, total 0.0100 AO<5 0.0040 mg/L 2018-06-10

Microbiological Parameters

Coliforms, Total <1 MAC =0 1 CFU/M100 mL 2018-06-06
Background Colonies > 200 N/A 200 CFU/100 mL 2018-06-06
E. coli <1 MAC =0 1 CFU/M00 mL 2018-06-06

Sample Qualifiers:
CT5 This sample has been incorrectly preserved for Mercury analysis

HT2 The 15 minute recommended holding time (from sampling to analysis) has been exceeded - field analysis is
recommended.




CARO

APPENDIX 1: SUPPORTING INFORMATION

REPORTED TO  Western Water Associates Ltd WORK ORDER 8060373

PROJECT 18-030-01 REPORTED 2018-06-12 16:30
Analysis Description Method Ref. Technique Location
Alkalinity in Water SM 2320 B* (2011) Titration with H2SO4 Kelowna
Anions in Water SM 4110 B (2011) lon Chromatography Kelowna
Coliforms, Total in Water SM 9222* (2006) Membrane Filtration / Chromocult Agar Kelowna
Colour, True in Water SM 2120 C (2011) Spectrophotometry (456 nm) Kelowna
Conductivity in Water SM 2510 B (2011) Conductivity Meter Kelowna
Cyanide, SAD in Water ASTM D7511-12 Flow Injection with In-Line UV Digestion and Amperometry Kelowna
E. coli in Water SM 9222* (2006) Membrane Filtration / Chromocult Agar Kelowna
Hardness in Water SM 2340 B* (2011) Calculation: 2.497 [total Ca] + 4.118 [total Mg] (Est) N/A
Langelier Index in Water SM 2330 B (2010) Calculation N/A
pH in Water SM 4500-H+ B (2011) Electrometry Kelowna
Solids, Total Dissolved in Water SM 1030 E (2011) Calculation: 100 x ([Cations]-[Anions])/([Cations]+[Anions]) N/A
Total Metals in Water EPA 200.2* / EPA HNO3+HCI Hot Block Digestion / Inductively Coupled Richmond

6020B Plasma-Mass Spectroscopy (ICP-MS)

Turbidity in Water SM 2130 B (2011) Nephelometry Kelowna

Note: An asterisk in the Method Reference indicates that the CARO method has been modified from the reference method

Glossary of Terms:
RL Reporting Limit (default)
Less than the specified Reporting Limit (RL) - the actual RL may be higher than the default RL due to various factors
Greater than the specified Result

°C Degrees Celcius

AO Aesthetic Objective

CFU/100 mL Colony Forming Units per 100 millilitres

CuU Colour Units (referenced against a platinum cobalt standard)
MAC Maximum Acceptable Concentration (health based)

mg/L Milligrams per litre

NTU Nephelometric Turbidity Units

oG Operational Guideline (treated water)

pH units pH < 7 = acidic, ph > 7 = basic

pS/cm Microsiemens per centimetre

ASTM ASTM International Test Methods

EPA United States Environmental Protection Agency Test Methods
SM Standard Methods for the Examination of Water and Wastewater, American Public Health Association

General Comments:

The results in this report apply to the samples analyzed in accordance with the Chain of Custody document. This
analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage resulting directly or
indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis. Samples will be
disposed of 30 days after the test report has been issued unless otherwise agreed to in writing.

Caring About Results, Obviously.
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The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared
in “batches” and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

* Method Blank (Blk): A blank sample that undergoes sample processing identical to that carried out for the test samples. Method
blank results are used to assess contamination from the laboratory environment and reagents.

* Duplicate (Dup): An additional or second portion of a randomly selected sample in the analytical run carried through the entire
analytical process. Duplicates provide a measure of the analytical method's precision (reproducibility).

+ Blank Spike (BS): A sample of known concentration which undergoes processing identical to that carried out for test samples, also
referred to as a laboratory control sample (LCS). Blank spikes provide a measure of the analytical method's accuracy.

* Matrix Spike (MS): A second aliquot of sample is fortified with with a known concentration of target analytes and carried through
the entire analytical process. Matrix spikes evaluate potential matrix effects that may affect the analyte recovery.

* Reference Material (SRM): A homogenous material of similar matrix to the samples, certified for the parameter(s) listed.
Reference Materials ensure that the analytical process is adequate to achieve acceptable recoveries of the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10-20 samples. For all types of QC, the
specified recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages
and/or prescribed by the reference method.

Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qaiifier
Level Result Limit Limit

Anions, Batch B8F0421

Blank (B8F0421-BLK1) Prepared: 2018-06-06, Analyzed: 2018-06-06
Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) <0.010 0.010 mg/L

Nitrite (as N) <0.010 0.010 mg/L

Sulfate <1.0 1.0 mg/L

Blank (B8F0421-BLK2) Prepared: 2018-06-06, Analyzed: 2018-06-06
Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) <0.010 0.010 mg/L

Nitrite (as N) <0.010 0.010 mg/L

Sulfate <1.0 1.0 mg/L

LCS (B8F0421-BS1) Prepared: 2018-06-06, Analyzed: 2018-06-06
Chloride 16.3 0.10 mg/L 16.0 102 90-110
Fluoride 3.95 0.10 mg/L 4.00 99 88-108
Nitrate (as N) 4.10 0.010 mg/L 4.00 102 93-108

Nitrite (as N) 2.10 0.010 mg/L 2.00 105 85-114
Sulfate 16.1 1.0 mg/L 16.0 101 91-109

LCS (B8F0421-BS2) Prepared: 2018-06-06, Analyzed: 2018-06-06
Chloride 16.1 0.10 mg/L 16.0 101 90-110
Fluoride 3.93 0.10 mg/L 4.00 98 88-108
Nitrate (as N) 4.1 0.010 mg/L 4.00 103 93-108

Nitrite (as N) 2.10 0.010 mg/L 2.00 105 85-114
Sulfate 16.2 1.0 mg/L 16.0 101 91-109

General Parameters, Batch B8F0414

Blank (B8F0414-BLK1) Prepared: 2018-06-06, Analyzed: 2018-06-06
Turbidity <0.10 0.10 NTU
Blank (B8F0414-BLK2) Prepared: 2018-06-06, Analyzed: 2018-06-06
Turbidity <0.10 0.10 NTU




CARO

ANALYTICAL SERVICES

APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO  Western Water Associates Ltd WORK ORDER 8060373
PROJECT 18-030-01 REPORTED 2018-06-12 16:30

Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  guaiifier

Level Result Limit Limit

General Parameters, Batch B8F0414, Continued

LCS (B8F0414-BS1) Prepared: 2018-06-06, Analyzed: 2018-06-06

Turbidity 38.6 0.10 NTU 40.0 96 90-110

LCS (B8F0414-BS2) Prepared: 2018-06-06, Analyzed: 2018-06-06

Turbidity 38.7 0.10 NTU 40.0 97 90-110
General Parameters, Batch B8F0448

Blank (B8F0448-BLK1) Prepared: 2018-06-07, Analyzed: 2018-06-07

Cyanide, Total <0.0020 0.0020 mg/L

LCS (B8F0448-BS1) Prepared: 2018-06-07, Analyzed: 2018-06-07

Cyanide, Total 0.0195 0.0020 mg/L 0.0200 98 82-120

LCS Dup (B8F0448-BSD1) Prepared: 2018-06-07, Analyzed: 2018-06-07

Cyanide, Total 0.0200 0.0020 mg/L 0.0200 100 82-120 3 10
General Parameters, Batch B8F0458

Blank (B8F0458-BLK1) Prepared: 2018-06-06, Analyzed: 2018-06-06

Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

Conductivity (EC) <20 2.0 pS/cm

Blank (B8F0458-BLK2) Prepared: 2018-06-07, Analyzed: 2018-06-07

Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

Conductivity (EC) <20 2.0 pS/cm

LCS (B8F0458-BS1) Prepared: 2018-06-06, Analyzed: 2018-06-06

Alkalinity, Total (as CaCO3) 101 1.0 mg/L 100 101 92-106

LCS (B8F0458-BS2) Prepared: 2018-06-07, Analyzed: 2018-06-07

Alkalinity, Total (as CaCO3) 104 1.0 mg/L 100 104 92-106

LCS (B8F0458-BS3) Prepared: 2018-06-06, Analyzed: 2018-06-06
Conductivity (EC) 1380 2.0 pyS/cm 1410 98 95-104

LCS (B8F0458-BS4) Prepared: 2018-06-07, Analyzed: 2018-06-07
Conductivity (EC) 1400 2.0 yS/cm 1410 100 95-104

Reference (B8F0458-SRM1) Prepared: 2018-06-06, Analyzed: 2018-06-06

pH 7.02 0.10 pH units 7.01 100 98-102

Reference (B8F0458-SRM2) Prepared: 2018-06-07, Analyzed: 2018-06-07

pH 7.02 0.10 pH units 7.01 100 98-102

General Parameters, Batch B8F0468
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Analyte Result RL Units Spike  Source o ppc  REC o pp

Level Result Limit

General Parameters, Batch B8F0468, Continued

Blank (B8F0468-BLK1) Prepared: 2018-06-06, Analyzed: 2018-06-06

Colour, True <5.0 5.0 CU

LCS (B8F0468-BS1) Prepared: 2018-06-06, Analyzed: 2018-06-06

Colour, True 10 5.0 CU 10.0 102 85-115
Microbiological Parameters, Batch B8F0392

Blank (B8F0392-BLK1) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLK2) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLK3) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLK4) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLKS5) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLK6) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLK7) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLK8) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLK9) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLKA) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLKB) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLKC) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1 1 CFU/100 mL

E. coli <1 1 CFU/100 mL

Blank (B8F0392-BLKD) Prepared: 2018-06-06, Analyzed: 2018-06-06

Coliforms, Total <1

1 CFU/100 mL
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Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qualifier
Level Result Limit Limit

Microbiological Parameters, Batch B8F0392, Continued

Blank (B8F0392-BLKD), Continued Prepared: 2018-06-06, Analyzed: 2018-06-06
E. coli <1 1 CFU/100 mL
Blank (B8F0392-BLKE) Prepared: 2018-06-06, Analyzed: 2018-06-06
Coliforms, Total <1 1 CFU/100 mL
E. coli <1 1 CFU/100 mL
Blank (B8F0392-BLKF) Prepared: 2018-06-06, Analyzed: 2018-06-06
Coliforms, Total <1 1 CFU/100 mL
E. coli <1 1 CFU/100 mL
Blank (B8F0392-BLKG) Prepared: 2018-06-06, Analyzed: 2018-06-06
Coliforms, Total <1 1 CFU/100 mL
E. coli <1 1 CFU/100 mL
Blank (B8F0392-BLKH) Prepared: 2018-06-06, Analyzed: 2018-06-06
Coliforms, Total <1 1 CFU/100 mL
E. coli <1 1 CFU/100 mL

Total Metals, Batch B8F0755

Blank (B8F0755-BLK1) Prepared: 2018-06-09, Analyzed: 2018-06-10
Aluminum, total < 0.0050 0.0050 mg/L

Antimony, total <0.00020 0.00020 mg/L

Arsenic, total < 0.00050 0.00050 mg/L

Barium, total < 0.0050 0.0050 mg/L

Boron, total < 0.0050 0.0050 mg/L

Cadmium, total < 0.000010 0.000010 mg/L

Calcium, total <0.20 0.20 mg/L

Chromium, total < 0.00050 0.00050 mg/L

Cobalt, total < 0.00010 0.00010 mg/L

Copper, total < 0.00040 0.00040 mg/L

Iron, total <0.010 0.010 mg/L

Lead, total < 0.00020 0.00020 mg/L

Magnesium, total <0.010 0.010 mg/L

Manganese, total <0.00020 0.00020 mg/L

Mercury, total < 0.000040 0.000040 mg/L

Molybdenum, total <0.00010 0.00010 mg/L

Nickel, total < 0.00040 0.00040 mg/L

Potassium, total <0.10 0.10 mg/L

Selenium, total < 0.00050 0.00050 mg/L

Sodium, total <0.10 0.10 mg/L

Strontium, total < 0.0010 0.0010 mg/L

Uranium, total < 0.000020 0.000020 mg/L

Zinc, total < 0.0040 0.0040 mg/L

LCS (B8F0755-BS1) Prepared: 2018-06-09, Analyzed: 2018-06-10
Aluminum, total 0.0218 0.0050 mg/L 0.0200 109 80-120
Antimony, total 0.0222 0.00020 mg/L 0.0200 111 80-120
Arsenic, total 0.0188 0.00050 mg/L 0.0200 94 80-120
Barium, total 0.0201 0.0050 mg/L 0.0200 101 80-120
Boron, total 0.0179 0.0050 mg/L 0.0200 89 80-120
Cadmium, total 0.0197 0.000010 mg/L 0.0200 98 80-120
Calcium, total 1.99 0.20 mg/L 2.00 100 80-120
Chromium, total 0.0186 0.00050 mg/L 0.0200 93 80-120
Cobalt, total 0.0190 0.00010 mg/L 0.0200 95 80-120
Copper, total 0.0199 0.00040 mg/L 0.0200 100 80-120
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Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qualifier
Level Result Limit Limit

Total Metals, Batch B8F0755, Continued

LCS (B8F0755-BS1), Continued Prepared: 2018-06-09, Analyzed: 2018-06-10
Iron, total 1.90 0.010 mg/L 2.00 95 80-120
Lead, total 0.0205 0.00020 mg/L 0.0200 103 80-120
Magnesium, total 2.09 0.010 mg/L 2.00 104 80-120
Manganese, total 0.0183 0.00020 mg/L 0.0200 91 80-120
Mercury, total 0.000851 0.000040 mg/L 0.00100 85 80-120
Molybdenum, total 0.0190 0.00010 mg/L 0.0200 95 80-120
Nickel, total 0.0187 0.00040 mg/L 0.0200 94 80-120
Potassium, total 2.06 0.10 mg/L 2.00 103 80-120
Selenium, total 0.0194 0.00050 mg/L 0.0200 97 80-120
Sodium, total 2.08 0.10 mg/L 2.00 104 80-120
Strontium, total 0.0192 0.0010 mg/L 0.0200 96 80-120
Uranium, total 0.0237 0.000020 mg/L 0.0200 119 80-120
Zinc, total 0.0198 0.0040 mg/L 0.0200 99 80-120
Reference (B8F0755-SRM1) Prepared: 2018-06-09, Analyzed: 2018-06-10
Aluminum, total 0.313 0.0050 mg/L 0.303 103 82-114
Antimony, total 0.0558 0.00020 mg/L 0.0511 109 88-115
Arsenic, total 0.116 0.00050 mg/L 0.118 98 88-111
Barium, total 0.829 0.0050 mg/L 0.823 101 83-110
Boron, total 3.54 0.0050 mg/L 3.45 103 80-118
Cadmium, total 0.0495 0.000010 mg/L 0.0495 100 90-110
Calcium, total 11.8 0.20 mg/L 11.6 101 85-113
Chromium, total 0.240 0.00050 mg/L 0.250 96 88-111
Cobalt, total 0.0380 0.00010 mg/L 0.0377 101 90-114
Copper, total 0.493 0.00040 mg/L 0.486 101 90-117
Iron, total 0.494 0.010 mg/L 0.488 101 90-116
Lead, total 0.212 0.00020 mg/L 0.204 104 90-110
Magnesium, total 4.01 0.010 mg/L 3.79 106 88-116
Manganese, total 0.107 0.00020 mg/L 0.109 98 88-108
Mercury, total 0.00461 0.000040 mg/L 0.00489 94 80-120
Molybdenum, total 0.199 0.00010 mg/L 0.198 101 88-110
Nickel, total 0.240 0.00040 mg/L 0.249 96 90-112
Potassium, total 7.69 0.10 mg/L 7.21 107 87-116
Selenium, total 0.120 0.00050 mg/L 0.121 99 90-122
Sodium, total 8.02 0.10 mg/L 7.54 106 86-118
Strontium, total 0.375 0.0010 mg/L 0.375 100 86-110
Uranium, total 0.0304 0.000020 mg/L 0.0306 99 88-112

Zinc, total 2.40 0.0040 mg/L 2.49 96 90-113




Western Water Associates Ltd. — Standard Disclaimer for Private Well Capacity Tests

Subject to the following conditions and limitations, Western Water Associates Ltd. (WWAL) conducted the
investigation described in this report in a manner consistent with a reasonable level of care and skill normally
exercised by members of the hydrogeology profession currently practicing under similar conditions in British
Columbia.

1. The Scope of Work for the investigation has been limited by the budget set for the investigation in the
work program. The scope of work completed has been reasonable having regard to that budget
constraint.

2. The pumping test analysis results are solely intended to demonstrate private domestic well compliance
with the water production requirements in the applicable Regional District or local government bylaw(s),
and the test and water production results or findings may not be applicable at higher production rates.

3. The investigation described in this report has relied upon information provided by third parties
concerning climate, local and regional geology, the history of well development, borehole stratigraphy,
presence of aquifers, and existence of nearby wells as indicated by a search of the provincial databases.
Except as stated in this report, we have not made an independent verification of third-party information.

4. The investigation documented in this report has been made in the context of existing government
regulations and guidelines in effect as of the date of this report. Except as specifically noted herein, the
investigation did not take into account any government regulations not in effect or promulgated as of the
date of this report.

5. The findings and conclusions in this report are valid only for the specific property or properties and well or
wells identified in the report; and may be considered current for a period of up to one year from the date
of this report. Water quality sample results, if contained herein, unless stated otherwise herein,
represent a single sample collected during the investigation and may or may not represent the long-term
water quality produced by the well or wells, unless specifically commented on.

6. Well capacity, expressed as specific capacity or long-term sustainable yield, can change over time due to
short and/or long-term climate fluctuations, changing conditions in the aquifer including the placement of
more wells, and borehole or pumping system factors. It is the private well owner’s responsibility to use
water wisely, to periodically check the well and pump operation and engage water industry professionals
at appropriate intervals in order to maintain reliable well production.

7. For more information on the responsibilities of private well owners, please visit the B.C. Ministry of
Environment website at http://www.env.gov.bc.ca/wsd/plan protect sustain/groundwater/index.html

This report is intended for the exclusive use of Mike and Rhonda Zappone. It may not be used or relied upon in any
manner whatsoever, or for any purpose whatsoever, by any other party. WWAL makes no representation of fact or
opinion of any nature whatsoever to any person or entity other than Mike or Rhonda Zappone.

In accepting delivery of this report, Mike and Rhonda Zappone hereby agree that any and all claims which it may
have against WWAL or any of its servants, agents, owners, or employees arising out of or in any way connected with
the investigation described in this report or the preparation of this report, whether such claims are in contract or in
tort, and whether such claims are based on negligence or otherwise, shall be limited to a total amount equal to the
fees payable to WWAL under contract with Mike and Rhonda Zappone.
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