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 April 15, 2019 
  
Roy and Becki Ott 
7867 Wilson-Jackson Road 
Vernon, BC V1B 3N5 
 
Via email: royandbecki@gmail.com 

 
Re: Proposed 4-Lot Subdivision - Groundwater Quantity and Quality Evaluation: 7867 Wilson-

Jackson Road Property, Vernon, BC.   

 
Dear Mr. and Mrs. Ott: 

In accordance with your request, Watterson Geoscience Inc. (WGI) is pleased to provide this assessment 
of groundwater quantity and quality for the above-referenced proposed subdivision. WGI understands 
the property will be subdivided into four (4) parcels, ranging from 2.001 to 2.630 ha in size.  

This assessment is intended to satisfy North Okanagan Regional District (RDNO) Subdivision Bylaw Section 
2600 Sections 406 (1) and 407 (3).  These bylaws require the following: 

• All wells shall have the capacity to provide a minimum of 6,550 L/day (1.0 IGPM) on a year-round 
basis; 

• The well test must be conducted between August 1 and March 1, or at another time as confirmed 
in writing by a Qualified Professional; 

• The test must demonstrate that use of the well will not negatively impact the use of neighboring 
wells; 

• Proof of water potability and compliance with applicable drinking water standards must be 
determined, 

• For parcels 2 ha or larger, a written report obtained from a Qualified Professional that verifies 
that potable water of sufficient quantity (6,550 L/day) is available on the proposed lots, and 

• All reporting, quantity and quality testing must be verified by a Qualified Professional and 
Qualified Water Quality Specialist. 

The intent of this report is to meet Sections 406 and 407 requirements. 
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PROJECT SETTING 

WGI was retained in January, 2019 to complete this assessment. The property is situated on a southwest-
facing slope on the hillside above Swan Lake, about 10 km northeast of Vernon, BC and north of BX Creek.  
The parcel is in a sparsely developed rural area with privately owned property on all sides (Figure 1).  The 
proposed lots are accessed by Wilson-Jackson Road, which borders the lots on the east.  

An excavated well is situated on proposed Lot 1.  An unnamed creek which extends through all four (4) 
properties (Figure 2).  Based on the BC Ministry of Environment (MOE) Water Resources Atlas (WRA), no 
surface water licenses have been recorded for this creek (MOE, 2019). 

No detailed overburden geology information is available for the property area, however based on WGI’s 
field observations local overburden likely consists of Quaternary glacially-deposited interbedded sand, 
gravel, silt and clay.  Bedrock is mapped as undivided Proterozoic and Paleozoic metamorphic rocks of the 
Shuswap Assemblage (BCGS, 2005). 
 
LOT 1 - WELL CAPACITY TEST 

The dug well on proposed Lot 1 was constructed by Horton Contracting of Vernon, B.C.  The 100 cm 
diameter well was excavated to approximately 16 feet below ground surface (bgs). The well was 
constructed of corrugated plastic casing with perforations in the bottom three (3) ft.  Coarse gravel drain 
rock was installed around the bottom four (4) ft with native soil to the ground surface.  The well casing 
extends approximately one (1) m above ground surface and is capped with a lockable plastic cover. 

The well is situated in a very shallow topographic draw which slopes down to the south.  At the time of 
WGI’s site visit the ground was covered with snow and no standing or running water was observed.  Prior 
to the test, the static water level was measured at six (6) ft below top of casing (btoc). 

As groundwater levels commonly seasonally vary, with generally highest levels observed in late spring and 
early summer, and the lowest levels during late fall and winter, prior to conducting the pumping test Dan 
Gare Drilling Ltd. (Dan Gare) measured water levels in the well for approximately one (1) week to confirm 
the test was conducted during the lowest level of the year. 

Between March 11 and 13, 2019 Dan Gare Drilling Ltd. conducted a pumping and recovery test to evaluate 
the well’s ability to meet the District’s flow requirements. Groundwater was pumped using an electric 
submersible pump and water level measurements were obtained with an electric well sounder at preset 
time intervals. The flow rate was monitored using timed measurements into a pre-calibrated container. 
Before the flow test started, static water level in the well was measured at six (6) ft below top of casing 
(btoc). Initial water flow was started at approximately two (2) US gpm (1.6 IGPM) and this flow was 
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maintained at this rate for the remainder of the test.  As shown in attached Figure 3, the water level 
declined steadily during the initial 600 minutes and then remained steady at approximately 3.6 m btoc for 
the test duration. 

After the flow ceased, the water level recovered quickly with approximately 86% recovery during the 
initial 250 minutes.  The well test drawdown and recovery data are attached. 

Based on steady flow of 2 US gpm, the well produced approximately 10,900 Liters (2,398 IG) during the 
24-hour test period, which greatly exceeds the bylaw requirement.   

Approximately 2.87 ft of drawdown was observed during the test which comprises approximately 22% of 
total available drawdown (TAD) in the well.  TAD is defined as the difference between static water level 
and the top of screen, estimated to start at approximately 13 ft bgs.  The limited percentage of TAD used 
during the test, the observed decline in water level drawdown while pumping and the steady water level 
recovery after pumping stopped, demonstrates the well is capable of producing the required volume on 
a sustainable basis.   

A commonly accepted methodology in B.C. to assess long-term well yield is to apply a 0.7 factor of safety 
to the total available drawdown in the well, which is the difference between static water level and the 
pump intake or well bottom, and to compare this value to the observed drawdown projected forward 
after 100 days of continuous pumping. This safety factor allows for seasonal water level changes which 
commonly result from long-term variations in climate and precipitation, to allow space for the 
submersible pump, and to allow for potential future decreases in well efficiency. This method is also based 
on the assumption that 100 days will be the longest time that a well will be pumped without receiving any 
recharge from precipitation.  

As shown in Figure 4, based on only using 70% of total drawdown, the projected drawdown for the well 
after 100 days continuous pumping is about 5.5 ft, which is about 88% of safe available drawdown. 

These findings indicate that when pumped at the Bylaw flow rate, the well has sufficient capacity to safely 
meet Bylaw flow requirements without substantially affecting the long-term sustainable supply potential 
of the wells.  
 
LOT 1 – WATER QUALITY ANALYSIS RESULTS 

A water quality sample was collected from the well on March 12, 2019 by Dan-Gare after pumping the 
well for several hours. The samples were submitted to Caro Analytical Services in Kelowna for general 
potability analyses.  The laboratory analytical report is provided as an attachment.  Note that WGI did not 
collect the samples and our analysis is based on data provided by others.   
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The water quality results were compared to the Guidelines for Canadian Drinking Water Quality 
Guidelines (CDWQG) and are summarized in Table 1.  For this water quality assessment, the term 
potability is defined as water which is sufficiently pure to be consumed or used with low risk of immediate 
or long-term harm.  With respect to CDWQG guidelines, potable water must meet all health-based 
Maximum Allowable Concentrations (MAC). In samples where parameters are found to exceed only 
Aesthetic Objectives (AO), the water is considered to be potable but treatment may be desired to address 
taste or odor concerns.  

Aesthetic Objectives (AO) 

Manganese was present above the applicable AO concentration and is likely related to minerals in the 
overburden. Should the elevated manganese not decline with continued pumping, their concentration 
can be lowered to below guideline concentrations using readily available filtering systems. For private 
wells, selection, operation and maintenance of such systems are the homeowner’s responsibility.  

Health Based Maximum Allowable Concentrations (MAC) 

The well water met all health-based Maximum Allowable Concentrations (MAC).  

Bacteriological Parameters 

The maximum allowable concentration for total and e. coli coliforms is 0 per 100 mL of water (0/100 mL) 
and E. coli and total coliform bacteria were not detected in any sample.  
 
GROUNDWATER POTENTIAL AT LOTS 2 - 4 

BC WRA mapping shows the property area is underlain by two aquifers: bedrock Aquifer 352 and overlying 
sand and gravel Aquifer 349 (Figure 2). Aquifer 352 is classified as IIC with moderate demand and 
productivity, and low vulnerability to contamination.  No quality or quantity concerns have been reported 
for this aquifer.  It should be noted that groundwater in bedrock occurs only fractures, which may or may 
not be present at a given drilling location.   

Aquifer 349 is also classified as IIC with low to moderate productivity, low vulnerability and high demand.  
No quality but some quantity concerns have been reported for this aquifer.  As shown in Figure 2, the 
western border of overlying Aquifer 349 IIC borders the proposed subdivision on the east.  As aquifer 
extent is based on geologic information available from well logs, the shown boundaries are interpretations 
only, thus it is possible the sand and gravel aquifer extends further west over the proposed lots. 

The WRA also provides documentation for numerous wells located around the properties with the closest 
wells situated more than 300 m away.  Property and well locations are shown in Figure 2 and available 
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completion and production information for nearby wells are summarized below.  Available driller’s reports 
for nearby wells are also attached. 

Table 2 – Well Summary Information 

Well ID Completion Date Depth (ft) Production Material Est. Prod. Rate (US gpm) 

43925 12-30-79 116 Bedrock 40 
37987 8-24-77 220 Bedrock 0.5 
47092 1-17-81 240 Bedrock 20 

113299 10-21-16 700 Bedrock <0.25 
35653 9-3-76 165 Sand and Gravel 3 
97354 6-16-07 420 Not provided 0 
97348 Not provided 450 Bedrock 0.33 
52384 6-30-83 165 Bedrock 6 

Review of aerial photography suggests that several additional wells may be located at residential 
properties surrounding the proposed lots. Until 2016, reporting of well logs in BC was voluntary thus 
although numerous residences are visible in the photographs, no well records are available for these lots.  
The presence of these residences further suggests that potable water is available at the proposed lots. 
 
CONCLUSIONS  

Based on the assessment results the following conclusions can be made regarding the excavated well on 
proposed Lot 1: 

• The well capacity flow test results demonstrate that the Lot 1 well can meet the RDNO Bylaw flow 
requirement of 1 IGPM for 24 hours and produce at least 6,550 liters/day.  

• Although the well was tested outside of the dates stipulated in the Bylaw, the well drawdown and 
recovery rate indicate the water supply, when pumped at the bylaw flow rate, is sustainable.   

• Pumping from this well at common residential flow rates should not cause interference with other 
wells or surface water sources nor affect the underlying aquifer’s ability to produce water. 

• The water quality samples collected from the well indicates that although the concentration of 
manganese exceeds the AO, the water meets all potability requirements.  In-home water quality 
treatment may be desired to address the elevated parameters. 

Please note, in order to meet current GWPR requirements, the following improvements will need to be 
made to the Lot 1 excavated well: 
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• A bentonite surface seal will need to be installed as deep as practicable.  The GWPR requires a 
seal length of a minimum of 3 ft for dug wells and WGI recommends installing at least a six (6) ft 
seal.  

• The well must be registered with the MOE and an ID tag needs to be attached to the well. 

The following conclusions can be made regarding the groundwater supply potential for proposed Lots 2 – 
4: 

• Available well and aquifer mapping data, field observations, and the presence of other nearby 
residences and their wells indicate that sufficient groundwater to meet bylaw volume and flow 
requirements is likely present beneath the proposed lots from an underlying fractured bedrock 
Aquifer 351 IIC. It should be noted, however that bedrock water production capability depends 
on encountering water-bearing fractures, and these fractures may or may not be present at any 
given drilling location.  

• Groundwater may also be present in sand and gravel Aquifer 349 IIC.  Although not mapped as 
below the proposed subdivision, it may overlie the bedrock in this area and also serve as a useful 
groundwater resource 

• Furthermore, given the distances between the proposed lots and closest wells, it is unlikely that 
groundwater use at required 1 or 2 IGPM flow rate from the proposed lots will negatively affect 
groundwater supplies in the area. 

• General water quality issues, such as elevated iron and manganese that may affect wells on the 
parcels, are treatable with standard water treatment methods. Specific well yield, sustainability, 
and water quality compliance with BC Ministry of Health and RDNO requirements can be 
determined with direct field testing and sampling at the time of drilling. 

 
CLOSURE 

WGI trusts that the professional opinions and advice presented in this document are sufficient for your 
current requirements. Please be advised that the undersigned is a member in good standing in the 
Engineers and Geoscientists of British Columbia (EGBC) and is acting within his area of expertise.  The 
work presented in this report was completed in accordance with generally accepted engineering and 
environmental practices.  In preparing this analysis I have relied in good faith on information provided by 
others, the accuracy of which I cannot attest.  Please note, no hydrogeological assessment can wholly 
eliminate uncertainty regarding the potential for unrecognized conditions in connection with an aquifer 
or subsurface materials.  
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Please contact the undersigned if you have any questions or wish to discuss any aspect of this report. 
 
WATTERSON GEOSCIENCE INC. 

 
Daniel Watterson, P.Geo., LHG 
Principal Hydrogeologist 
 
Attachments 

Figure 1:  Property Location 
Figure 2:  Proposed Subdivision and Well Locations 
Figure 3:  Well Test Drawdown Graph 
Figure 4:  100-Day Drawdown Graph 
Well Test Data 
Table 1 – Analytical Data Summary 
Water Quality Analytical Report 
Nearby Well Records 
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Page 1 of 1

Constant Rate Test 3/11/19 Project 19-043

Total depth 16 ft (4.88 metres) Casing elevation 3 ft (0.96 m)

Static Water Level  6 ft (1.83 m) Pre-Test Water Level  6 ft (1.83 m)

Time Elapsed (min) DTW* (Ft BTOC) Drawdown (Ft) DTW (M BTOC) Drawdown (m) Pumping Rate
0 6.00 0.00 1.83 0.00 2 US gpm
1 6.20 0.20 1.89 0.06
2 6.20 0.20 1.89 0.06
3 6.20 0.20 1.89 0.06
4 6.30 0.30 1.92 0.09 1.5 US gpm - Adjusted flow up
6 6.40 0.40 1.95 0.12 2 US gpm
8 6.50 0.50 1.98 0.15

10 6.60 0.60 2.01 0.18 2 US gpm
13 6.80 0.80 2.07 0.24
16 6.90 0.90 2.10 0.27
20 7.10 1.10 2.16 0.34
25 7.20 1.20 2.19 0.37
32 7.40 1.40 2.26 0.43
40 7.60 1.60 2.32 0.49 Adjusted flow up
50 7.80 1.80 2.38 0.55
64 8.10 2.10 2.47 0.64 2 US gpm
80 8.40 2.40 2.56 0.73

100 8.60 2.60 2.62 0.79 2 US gpm
120 8.70 2.70 2.65 0.82
150 8.80 2.80 2.68 0.85
190 8.90 2.90 2.71 0.88 2 US gpm
240 9.00 3.00 2.74 0.91 Adjusted flow up
300 9.30 3.30 2.83 1.01
380 9.45 3.45 2.88 1.05
480 9.50 3.50 2.90 1.07 2 US gpm
600 9.60 3.60 2.93 1.10
760 9.65 3.65 2.94 1.11
960 9.65 3.65 2.94 1.11

1200 9.50 3.50 2.90 1.07 2 US gpm
1440 9.40 3.40 2.87 1.04 Stop Pump Begin Recovery
1441 9.30 3.30 2.83 1.01
1442 9.20 3.20 2.80 0.98
1443 9.15 3.15 2.79 0.96
1444 9.10 3.10 2.77 0.94
1446 9.00 3.00 2.74 0.91
1448 8.85 2.85 2.70 0.87
1450 8.73 2.73 2.66 0.83
1453 8.60 2.60 2.62 0.79
1456 8.45 2.45 2.58 0.75
1460 8.30 2.30 2.53 0.70
1465 8.10 2.10 2.47 0.64
1472 7.90 1.90 2.41 0.58
1480 7.65 1.65 2.33 0.50
1490 7.45 1.45 2.27 0.44
1504 7.20 1.20 2.19 0.37
1520 7.00 1.00 2.13 0.30
1540 6.80 0.80 2.07 0.24
1560 6.60 0.60 2.01 0.18
1590 6.50 0.50 1.98 0.15
1690 6.45 0.45 1.97 0.14

All depths from top of casing

Roy Ott Well Lot 1 Test
Contractor: Dan Gare Drilling
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Well

Caro Report Date 3/19/19
Sampling Date 3/12/19

Sampled by: LF
Units

Colour, True %T 8.5 ≤15
Alkalinity, Total as CaCO3 mg/L 338
Cyanide, Total mg/L <0.002 0.2
Turbidity NTU 0.42 <0.1
pH pH units 8.01 6.5-8.5
Conductivity (EC) uS/cm 723
Hardness, Total (Total as CaCO3) mg/L 345
Solids, Total Dissolved mg/L 415 ≤500

Chloride mg/L 21.6 250
Fluoride mg/L 0.21 1.5
Nitrate as N mg/L <0.01 10
Nitrite as N mg/L <0.01 1
Sulfate mg/L 39.7 500

Aluminum, total mg/L 0.0053 <0.1
Antimony, total mg/L 0.00025 0.006
Arsenic, total mg/L 0.00125 0.01
Barium, total mg/L 0.0454 1
Boron, total mg/L 0.0097 5
Cadmium, total mg/L 0.000119 0.005
Calcium, total mg/L 107
Chromium, total mg/L 0.00055 0.05
Copper, total mg/L 0.00573 ≤1
Iron, total mg/L 0.095 ≤0.3
Lead, total mg/L <0.0002 0.01
Magnesium, total mg/L 18.9
Manganese, total mg/L 0.0903 ≤0.05
Mercury, total mg/L <0.00001 0.001
Potassium, total mg/L 4.14
Selenium, total mg/L 0.00114 0.05
Sodium, total mg/L 17 ≤200
Uranium, total mg/L 0.0118 0.02
Zinc, total mg/L <0.004 ≤5

Coliforms, Total (MPN) CFU/100 mL <1 0/100mL
E. coli (MPN) CFU/100 mL <1 0/100mL

Notes:
1) Guidelines for Canadian Drinking Water Quality, updated 2017.
2) MAC refers to the Maximum Acceptable Concentration according to the GCDWQ criteria.
3) AO refers to the Aesthetic Objective according to the GCDWQ criteria.
Shaded cell = above applicable AO guideline value

Anions

Total Metals

Microbiological Parameters

TABLE 1:  SUMMARY ANALYTICAL RESULTS

General Parameters

AO3MAC2

GCDWQ1
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WATER WELL RECORD
DEPT OF ENVIRONMENT, WATER RESOURCES SERVICE, WATER INVESTIGATIONS BRANCH

LEGAL DESCRIPTION LOT 5 EC . T P. R . D. L LAND DISTRICT

2 - WELL NO.

VICTORIA, BRITiSH COLUMBIA

PLAN

E

N

DESCRIPTIVE LOCA Tl ON

oWNERS NAME /
DRIL LER'S NAME

7'Y , / - .1* ADDRESS,
ADDRESS

ELEVATION ~ ESTIMATED - li
DEPTH OF SURVEYED CASlNGCIAM. ~

LICENCE NO. DATE

DATE COMPLETED "

Z X Y

NAT. TOPO. SHE ET NO .

NO.

METHOD OF coNSTRucTioN . /€' WU7" 'Y . CASI NG Dl AM

LENGTH. 0 -325
LENGTH

SCRE EN LOCAT ION SC R E EN
SANITARY SEAL YES ~ NO ~ SCREEN

SIZE LENGTH TYPE lili -
SIZE LENGTH TYPE

PERFORATED CASING CJ LENGTH
GRAVEL PACK ~ LENGTH mAM

PERFORATIONS FROM TO

DISTANCE TO WATER CJESTIMATED WATER LEVEL
FROM JMEASURED ELEVATION.
DATE oF WATER LEVEL MEASUREMENT WATER USE.

CHEMISTRY

TEST BY

TOTAL DISSOLVED SOLIDS
pmhos/cm

CONDUCTANCE AT 25'C

mg/l TEMPERATURE

TOTALIRON(FM

gZE GRAVEL,ETC.

ARTESIAN PRESSURE

ToTAL ALKALBNlTY (cc0,)
COLOUR

mg/l

DATE

Oc pH SICA(S@2)

TOTAL HARDNESS(COCOg

mgM PHEN.ALKAUNITY(CoCOg) mqh MANGANESE(Mn)

mg/ I

mg/l
mg/1

PRODUCTION TEST SUMMARY

DATE
TEST BY
BAIL TESTP PUMPTEST ~ DURATION OF TEST -
RAT E /-1 * (',Oj) D RAW DOW N

WATER LEVEL AT COMPLETION OF TEST.
AVAILABLE DRAWDOWN SPEC! FIC CAPACITY
PERMEABILI TY STORAGE COEFF.
TRANSMlSSlVlTY -

R ECOM ME ND ED PU M Pl NG RAT E 20 */0 ; > /1M /Qm/1/
RECOMMENDED PUMP SETTlNG,.lZ~ ,

L l T H OLOGY
F ROM TO DESCRI PT l ON

/0 / 4;; Kw joni' /29< /€

/~ €2; VJ /?0££;

ODOUR

ANIONS mg/ l 8 D Ul

CARBONATE (COO
BmARBONATE(HCog
SULPHATE (S04)
cHLoRIDE (cl)
NO; + NO, (NITROGEN) PJ
Q TKN. (NITROGEN)
PHOSPHORUS(P)
- TKN - TOTAL MELDAHL NITROGEN

NO2 - NlTRITE NO, = N!TRATE

CHEMISTRY FIELD TESTS
TEST BY DATE;

TURBIDITY

CATIONS mg/l epm

CALCIUM(C) - - W -
MAGNESlUM(Mg)
SODIUM (No)
POTASSIUM (K)
lRON(DlSSOLvED)

CHENHSTRY SITE NO.

4 -

CONTENTS OF FOLDER
DRlLLLOG
SIEVE ANALYSIS

OT HE R

SOURCES OF INFORMATION

EQUIPMENT USED

*

1

*i

4
1

i
i
4

1

PUMP TEST DATA

GEOPHYSICAL LOGS

CHEMiCAL ANALYSIS i
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