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EXECUTIVE SUMMARY 

The City of Kelowna retained AGRA Earth & Environmental Limited (AEE) to evaluate the potential 
of developing a groundwater supply within the City Water Supply Area. The study included a review 
of available hydrogeological information, a test well drilling program, a pumping test and water 
quality testing and modelling. Specific items to be addressed during the study included: 

Locations where a groundwater supply could be developed, potential yields and impacts. 
The quality of the groundwater, treatment requirements and mixing effects. 
Technologies other than vertical wells that could be used to extract groundwater. . The cost of constructing and operating the groundwater extraction system(s). 

To meet the City Water Supply Area’s projected demands (70 MUday to 205 MUday) or at least 
a reasonable percentage of the demand, AEE investigated areas where significant recharge to an 
aquifer was likely to occur such as adjacent to Okanagan Lake. AEE also investigated the 
extension of the Rutland Aquifer beneath the study area. AEE selected six drilling which included: 

= 
= 

= 

Rotary Marsh to the north of the Grand Okanagan Resort, 
Meikle Avenue at Okanagan Lake 
The parking lot at the Eldorado Hotel boat launch 
Eldorado Road at Okanagan Lake 
Collett Road at Okanagan Lake. 
Mayer Road midway between Benvoulin Road and Mission Creek (Rutland Aquifer). 

The study indicated that the areas suitable for groundwater development were Eldorado Road, 
Collett Road and Mayer Road. The Rotary Marsh, Meikle Avenue and Eldorado HoteVMission 
Creek mouth areas are not considered suitable for groundwater development. 

Groundwater will not be able to meet the entire demand of the City Water Supply Area but could 
be used as a supplemental source. The estimated combined yield from the Eldorado Road and 
Collett Road sites is 16 MUday to 20 MUday. Additional volume may be available from other areas 
in the alluvial fan such as the foot of Farris Road to the south of Collett Road. A groundwater 
supply of 16 MUday would supply all of the demand from the Eldorado Road pump stations during 
spring freshet when the intake is vulnerable to lake turbidity, and 80% of the peak summer 
demand. A groundwater supply of 20 MUday would meet the 1998 maximum daily demand 
(July 27, 1998 - 20.1 ML). 

The estimated yield from multiple wells constructed in the Rutland Aquifer is in the order of 
15 MUday to 25 MUday. This volume could supply approximately 25% to 40% of the average daily 
summer demand of the area serviced by the Poplar Point lake intake. 

Developing a groundwater supply in the Bellevue Creek aquifer and the Rutland Aquifer will be 
subject to an environmental assessment under the BC Environmental Assessment Act. Developing 
a groundwater supply in the Rutland Aquifer will impact other users of the aquifer and the 
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environmental assessment process may become quite involved with stakeholder participation. The 
environmental review board may limit the amount of water that the City can pump from the Rutland 
Aquifer. 

Iron and manganese concentrations at the Collett Road site were approximately twice the aesthetic 
objectives in the Canadian Drinking Water Guidelines (CDWG). Under extended pumping 
conditions, lake recharge into the aquifer may dilute the concentrations of iron and manganese in 
the groundwater to levels that meet CDWG objectives. Cost analyses for groundwater development 
in the Bellevue Creek aquifer should allow treatment for iron and manganese at an estimated cost 
(City) of $4,000,000.00. 

The sand and gravel aquifer positioned between the lake bottom plus a horizontal distance of 
approximately 20 m between the lake shore and a production well will filter out suspended solids, 
including organic matter. This filtration would significantly if not totally eliminate lake born 
pathogens. 

The manganese concentration in the groundwater at the Mayer Road site is approximately five 
times the CDWG aesthetic objectives. Mixing the groundwater and lake water may dilute the 
concentration of manganese to a level that is not problematic. The confined nature of the Rutland 
Aquifer provides excellent protection against pathogenic organisms and surface sources of 
contamination. 

Further study should include: 

Constructing a production well at the Collett Road site. 

Assess the groundwater development potential at the Farris Road site. 

Exploring the southern extension of the Rutland Aquifer. 

Construct and pump test (14 day) a midsize (305 mm diameter) pumping well at the Mayer 
Road site. 

Completing the environmental assessments. 

a AGRA Earth & Environmental 
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1.0 CONCLUSIONS 

The conclusions of the groundwater assessment are presented below. 

Groundwater is available in municipal quantities in two areas within the City Water Supply 
Area but will not meet the entire City Water Supply Area demand. 

Groundwater development is not considered viable along Okanagan Lake between Poplar 
Point to the north and Bellevue Creek to the south. 

The first development area is proximate to the mouth of Bellevue Creek (Collet Road and 
Eldorado Road) in Okanagan Mission. The estimated combined yield from wells 
constructed at both locations is in the order of 16 MUday to 20 MUday. 

The development of additional volume may also be possible at the foot of Farris Road to 
the south of Collett Road. 

Groundwater could supply the entire demand of the area serviced by the Eldorado Road 
intake during spring freshet (April, May, June) when the lake water is turbid. Groundwater 
could also supply approximately 80% to 100% of the maximum daily demand of the 
Eldorado Road intake during the greatest demands of July and August. 

The groundwater at the Collett Road exceeds the CDWG (aesthetic objectives) for iron and 
manganese. 

Under extended pumping conditions the lake water, which is low in iron and manganese, 
may dilute the concentrations of these metals in the groundwater. 

The Bellevue Creek aquifer may be susceptible to contamination by water borne pathogens 
from lake recharge however, the lack of turbidity and organic particles in the groundwater 
would make any water treatment such as chlorination more effective. The sand and gravel 
aquifer positioned between the lake bottom and a well screen would significantly if not 
totally filter out pathogens. 

The cost of constructing a radial well at Collet Road would be at least twice the cost of 
constructing verticals wells providing the same volume. 

The second development area is between Benvoulin Drive and Mission Creek (extension 
of Rutland Aquifer). The estimated yield from multiple wells constructed in the area is in the 
order of 15 MUday to 25 MUday. 

A groundwater supply developed from the Rutland Aquifer could supply approximately 25% 
to 40% of the average daily summer demand of the area serviced by the Poplar Point 
Intake. 

There are other users of the Rutland Aquifer. 

The groundwater at the Mayer Road test well met the CDWG with the exception of 
manganese, which was approximately five times the aesthetic objective. 

AGRA Earth & Environmental 
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2.0 RECOMMENDATIONS & COSTS 

The groundwater assessment concluded that developing a groundwater supply supplementing the 
existing surface water system is a viable option for the City of Kelowna. Additional steps should be 
completed to advance from this assessment stage to the design and build stage. These steps are 
intended to address quality issues, verify the quantity of groundwater available and satisfy the 
requirements of the Environmental Assessment Act. These steps or recommendations are 
presented below. GST is not included in the cost estimates. 

2. I 

2.2 

2.3 

2.4 

Collett Road Site Recommendations 

Verify groundwater quantity and long term quality by constructing and pump testing a 
406 mm diameter production well. Cost - $1 05,000.00 

Complete the environmental assessment. Cost - $5,000.00 to $1 0,000.00 (estimate) . 
Farris Road Site Recommendation 

Construct and pump test a 150 mm diameter well to investigate groundwater quantity 
and quality. Cost - $20,000.00 

Mayer RoadlRutland Aquifer Recommendations 

. Explore the southern extension of the Rutland Aquifer in the vicinity of KLO Road and 
Mission Creek by drilling a 150 mm diameter test well. Cost - $34,000.00 

Construct a "midsize" 305 mm diameter well at the Mayer Road site to evaluate long 
term yield and acquire data necessary for environmental review. Cost - $120,000.00 

Complete the environmental assessment. Cost - $20,000.00 to $40,000.00 (estimate) 

. 

. 
Overall Development Costs 

. The cost of developing a groundwater supply system (vertical wells) yielding 16 MUday 
to 20 MUday from the Bellevue Creek aquifer is estimated at $1,300,000.00 to 
$1,400,000.00. Treatment for iron and manganese would increase the overall cost by 
approximately $4,000,000.00. 

The cost of constructing a radial well at the Collett Road site delivering up to 25 MUday 
is estimated at $2,400,000.00 excluding treatment. 

The cost of developing a groundwater supply at Mayer Road yielding approximately 
16 MUday is estimated at $945,000.00 to $1,140,000.00. 

. 
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3.0 INTRODUCTION 

This report presents the results of a study evaluating the potential of developing a groundwater 
source within the City of Kelowna Water Supply Area. A topographical plan illustrating the study 
area is included as Figure 1 in Appendix A. Also included in the report is a discussion of 
development areas, potential yields, groundwater quality and construction and operating costs. The 
study was authorized by the City of Kelowna (City) and was generally carried out in accordance 
with the City’s Request For Proposal dated June 1, 1998 and AGRA Earth & Environmental 
Limited’s (AEE) proposal dated June 12,1998. 

4.0 OBJECTIVE AND SCOPE 

The City Water Supply Area includes the downtowdcore area and Okanagadblission to the south. 
The City Water Supply Area currently obtains its water from a series of intakes in Okanagan Lake. 
Outbreaks of disease organisms in Okanagan Lake has led the City to review options in providing 
the City Water Supply Area with potable water. These options include treating the surface water 
and using groundwater as an exclusive or supplementary source. AEE understands that the 
projected 10 year water demands are 70 MUday on average with maximum daily demand of 
205 MUday 

Neighbouring areas or districts within the City are serviced by separate water systems. These water 
systems obtain their supplies from surface water, groundwater or a combination of both. The 
Rutland Waterworks District (RID) obtains their entire water supply from groundwater. 

The scope of work outlined in the City’s Request for Proposal, was to evaluate in detail the local 
groundwater resource and determine if it can be used as a sole or supplemental source of potable 
water for the City Water Supply Area. Specific questions to be answered by the study were: 

0 The groundwater extraction rates available on a long term basis (sustainable yield). 
0 The quality of the available groundwater and its relation to Canadian Drinking Water 

Guidelines. 
0 The necessity for groundwater treatment to meet the guidelines or public acceptance and 

the implications of mixing groundwater with lake water. 
0 The influence of recharge, i.e. surface water, precipitation, storm water discharge on the 

quality and quantity of groundwater. 
The general hydrogeology of the supply aquifer(s) within the City Water Supply Area and 
the neighbouring water supply Districts including the effect of land use on the aquifer and 
its potential to be contaminated. 
Alternative groundwater development methodologies. 
The cost of construction, operating and maintaining the pumping facilities. 

5.0 METHOD OF INVESTIGATION 

The hydrogeological investigation was focussed on providing the City with practical solutions for 
the development and management of a groundwater supply system. To provide these solutions, 
AEE designed a drilling program that examined the hydrogeology throughout the study area on a 
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general scale and then focussed on specific areas with the remaining budget. The project tasks 
included: 

A project initiation meeting and performance meetings with the City staff. 
Completing an information review and site reconnaissance to collect and evaluate existing 
data as well as data gaps that should be addressed during the investigation. The test well 
drilling sites were selected based on the information review and site reconnaissance. 
Drilling five sites adjacent to Okanagan Lake and a sixth site at the east edge of the study 
area proximate to the Rutland Aquifer. 
Collecting and testing soil samples to develop a comprehensive record of the site stratigraphy 
and lithology at each drilling location. Soil characteristics were used to calculate the hydraulic 
conductivity of the formations (aquifers and aquitards), appropriate screen slot openings and 
theoretical yield of production wells. 
Assessing the groundwater quality at potential development areas and modelling the 
compatibility of mixing the groundwater with the lake water. 
Installing and developing a well screen in the Collett Road test well to produce an operating 
well. Two shallow monitoring wells were installed near the well and a pumping test conducted 
to evaluate the aquifer parameters and hydraulic connection with Okanagan Lake. 
Evaluating the usefulness of alternative groundwater including intake configurations, their 
practicalities, applications, capital and operational costs, technical advantages and 
disadvantages. 
Preparing this investigation report. 

INVESTIGATION RESULTS 

The results of the investigation are presented in the following sections. At the request of the City, 
the results area presented in the general format of the deliverables listed in the original Request 
for Proposal. The deliverables are preceded with a brief description of the area climate, 
physiography and geology. 

6.1 Physiography 

The study area is primarily located within the relatively flat lying valley floor along the east side of 
Okanagan Lake. The study area is illustrated on Figure 1 and Figure 2 in Appendix A. The valley 
floor rises from the level of Okanagan Lake (342 +/- m ASL) to approximately 370 m ASL near 
Mission Creek. Steeper terrain is located along the northern edge and southern most portion of the 
study area. Along the north, the topography is controlled by bedrock bluffs. Okanagan Mission to 
the south is located within fluvial glacial terrace and bedrock controlled hillsides. 

. 
AGRA Earth & Environmental 
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6.5 Surface Drainage 

The entire City drainage basin area encompasses approximately 1,445 km2 (Dayton & Knight 
1989). Surface drainage is divided into six basins referred to as Mission Creek (883 km2 ), Kelowna 
Creek (224 km2), Brandt’s Creek (42 km2), Vernon Creek(l37 km2), Okanagan Mission (147 km2) 
and Clifton-McKinley (13 km2). The basins discharge into Okanagan Lake with the exception of the 
Vernon Creek basin. The study area encompasses the western edge of the Mission Creek Basin, 
the Okanagan Mission Basin, the western edge of the Kelowna Creek Basing and the southern 
edge of the Brandt’s Creek basin. 

The Mission Creek Basin is the largest basin accounting for approximately 60 % of the entire City 
watershed. Mission Creek also has the greatest flow with an estimated base flow in the order of 
80 MUday to 300 MUday. Base flow in Kelowna Creek typically ranges from 17 MUday to 
35 MUday. (EBA 1997). 

6.6 Summary of Information Reviewed (deliverable) 

The information reviewed during the study is summarized below. 

6.6.1 Water Well Records and Borehole Logs 

Approximately 400 water well records in the Ministry of Environment, Lands and Parks (MELP) 
database were screened for relevant information. A detailed record (location, lithology, static water 
level, yield) of each water well and borehole incorporated into the study is included in Appendix B. 
The logs of the six test wells/holes drilled during this study are presented at the beginning of the 
Appendix with the 50 well records collected from other sources following the study test holes. The 
locations of the wells and boreholes are plotted on the Area Plan - Figure 2. In addition to the 
MELP database, water well and borehole information was also collected from: 

Rutland Irrigation Districts (RID) Files 
Southeast Kelowna Irrigation District (SEKID) 
AEE’s geotechnical investigations of the Grand Okanagan Lakefront Resort 
Golder Associates Geotechnical Investigation of a Parkade on Smith Avenue 
Golder Associates Geotechnical Investigation of the proposed Library on Ellis Street 
Discussions with the Southeast Kelowna Irrigation District (SEKID) 

6.6.2 Previous Consultant Reports and Papers 

Previous consultant reports and papers reviewed during the investigation included: 

EBA Engineering Report Hydrogeological and Geotechnical Assessment (1 997) 
Kerr Wood Leidal Gore & Storrie Inc Report on Water Quality Assurance Options (1 997) 
Hardy BBT Limited (AEE) Report geotechnical Investigation Proposed Lakeside Development 
(1 989) 
MELP Report Okanagan Mission South WateS Users Community test Well Drilling (1 984) 
MELP Report Mission Creek Groundwater Study (1979) 

AGRA Earth & Environmental 
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EBA Engineering Report Preliminary Assessment of the Groundwater Supply Potential for the 
City of Kelowna (1 997) 
MELP Paper Notes on Surficial Geology of South East Kelowna Area (No date) 
MELP Paper Notes on Pleistocene Geology - south East Kelowna (No date) 
Pacific Hydrology Consultants Report Construction and Testing of 12 inch Production Well 
Eldorado Estates Subdivision (1981) 
E. Livingston Associates Report Water Analysis 8" well in S.E. Kelowna near Hall Road (1976) 
E. Livingston Associates Report Construction and Testing of Well No. 10 on Springfield Road. 
MELP memorandum Test Drilling RID (1 964) 
Pacific Hydrology Consultants Report construction and Testing of Well No. 13 (RID - 1985) 

6.6.3 Miscellaneous Information 

Geological Survey of Canada Surficial geology and Bedrock Geology Mapping 
1976 and 1996 Stereo Aerial Photographs 
RID Files: 
Well head Elevation Data 
Static water level and pumping water level data 
Pumping rates 
City of Kelowna Master Drainage Plan 
City of Kelowna Land Use Map #I 5.1 
City of Kelowna water use records 

6.6.4 Chemistry Data 

Groundwater chemistry data reviewed in the study was obtained from RID files and MELP's 
database. The City supplied chemistry data for Okanagan Lake. 

6.7 Groundwater Development Areas and Availability, Piezometric Surface, Flow Patterns 
(Deliverable) 

AEEs study approach was to examine the stratigraphy in areas where significant recharge to an 
aquifer was likely to occur and to address data gaps in the extension of the Rutland Aquifer. AEE 
also wanted to drill as many sites as possible to ensure the entire study area was adequately 
addressed (within the limitations of time and budget). To meet these objectives, five test wells were 
drilled near Okanagan Lake between the northern edge of the study area and Okanagan Mission 
to the south. The five "lakeside" test well locations are illustrated on Figure 2 and included: 

Rotary Marsh to the north of the Grand Okanagan Resort, 
Meikle Avenue at Okanagan Lake, 

0 The parking lot at the Eldorado Hotel boat launch, 
Eldorado Road at Okanagan Lake, 
Collett Road at Okanagan Lake. 

AGRA Earth & Environmental 
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The Collett Road test well was drilled with a water well drilling rig to permit the well to be completed 
as a pumping well for further quantity and quality testing. The stratigraphy at the site basically 
consisted of sand and gravel extending from the surface to a depth of 33.5 m below grade where 
clay was encountered. A gravely sand unit was present between a depth of 22.6 m and 25.0 m. 
At 25.0 m the aquifer graded back into a coarser sand and gravel with occasional cobbles and 
boulders. Clay lenses were present periodically between 32.3 m and the base of the aquifer at 
33.5 m. The clay unit beginning at 33.5 m was proven for 1.2 m. A detailed log of the test well is 
included in Appendix B. Grains size curves for aquifer samples collected between 21.3 m and 
33.5 m below surface, are included in Appendix C. 

A short 6.5 hr pumping test was completed on the well to assess the aquifer parameters and 
potential yield. The results of the test are discussed in Section 4.8 - Groundwater Quantity. 

It was originally proposed to drill only one test well in the Bellevue Creek fan however, the drilling 
program was under budget which permitted the completion of a second well in the fan. The 
Eldorado Road lake intake was chosen as the second site to evaluate the northern extension of 
the alluvial fan. Constructing a production well at the site of the intake would also be very cost 
effective in connecting to the existing infrastructure. 

The Eldorado Road site was limited in area therefore the test hole was drilled with the smaller 
auger drill rig (it will be possible to construct a production well at the Eldorado intake using a cable 
tool drill rig). The stratigraphy at Eldorado Road consisted of medium to coarse grained sand 
extending from the surface to a depth of 30.5 m. The base of the sand aquifer has not been 
determined as 30.5 m was the maximum depth that could be drilled with the auger rig. A detailed 
log of the well is included in Appendix B. Grain size curves for aquifer samples are included in 
Appendix D. 

At Collett Road, the unconfined aquifer terminated at 33.5 m; AEE suspects that the thickness of 
the aquifer at Eldorado Road will be similar to the thickness at Collett Road. The geological cross 
section looking west through the toe of the fan (Figure 4) was constructed using stratigraphic data 
from the Collett Road test well, Eldorado Road test hole and a domestic well (AEE Well #20) to the 
north of Eldorado Road. Available data indicates that the alluvial fan is thinning to the north of 
Eldorado Road. 

The toe of the Bellevue Creek alluvial fan is an area in which a municipal groundwater supply can 
be developed. The recommended area for development is illustrated on Figure 9 and discussed 
in Section 4.1 1 - suggested Well Locations. 

6.7.5 Mayer Road 

The Mayer Road site was chosen to explore the western extension of the Rutland Aquifer. The RID 
obtains their entire water supply from this aquifer. A geological cross section looking north through 
the Rutland Aquifer and study area is presented as Figure 3. 

AGRA Earth & Environmental 
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The Mayer Road test well was drilled with an air rotary drill rig. AEE felt that the potential existed 
for flowing conditions to occur at the site therefore, the well was initiated with 12.2 m of 200 mm 
diameter surface casing. After setting the surface casing, the well was continued with 150 mm 
diameter casing to a depth of 66 m. Drilling was terminated at 66 m due to flowing conditions 
(approx. 200 gpm) and the difficulty in drilling under flowing conditions with an air rotary drill rig. 
The static water level in the well was approximately 4.9 m above ground. 

The stratigraphy encountered at the Mayer Road site generally consisted of 1.6 m of clay overlying 
a silty, clayey sand and gravel extending to a depth of 7.6. A till unit was present between 7.6 m 
and 10.7 m. The till was underlain by silt extending down to 21.9 m where clay was encountered. 

The clay unit was approximately 5.5 m thick. A confined sand and gravel aquifer was present 
beneath the clay from 27.4 m to the base of the test well at 66.1 m. A detailed log of the test well 
is included in Appendix 6. Grain size curves for aquifer samples collected between 47 m and 66 m 
below surface are included in Appendix C. 

The base of the sand and gravel unit at the Mayer Road site is undefined however, a MELP 440 m 
deep test hole (AEE well #27) described sand and gravel extending from 13.7 rn below surface to 
11 7 m below surface. The MELP test hole was drilled through the Rutland Aquifer approximately 
1.5 km east northeast of the Mayer Road well. The MELP test hole indicated that the sand and 
gravel was underlain by silt extending to a depth of 408 m. Till was encountered at the base off the 
test hole from 408 m to 440 m below surface. 

The Mayer Road test well was not completed with a well screen. The remaining budget for the 
Mayer Road well was used to seal off the flow inside and outside of the casings. The well head was 
equipped with valves to permit the collection of water samples and provide a monitoring point for 
any future testing. It will be possible to set a screen in the well at a later date if necessary. 

The Rutland Aquifer extends beneath the eastern edge of the study area. The estimated aerial 
extension of the aquifer and associated development potential within the study area is illustrated 
on Figure 9. Very little groundwater exploration has been completed in the southern portion of the 
estimated area (Le. KLO road). Wells drilled in the southern portion have generally been for 
domestic use and have not defined the full thickness of the aquifer. A domestic well on KLO road 
(AEE Well #38) was drilled to a depth 31.6 m and only penetrated the top 1 m of a confined aquifer. 
The static water level in the well was above ground surface and the well flowed at 3 gpm. 

6.7.6 Piezometric Surface and Groundwater Flow Patterns 

The piezometric surface and inferred direction of groundwater flow in the Rutland Aquifer and 
Bellevue Fan aquifer are illustrated on the Area Plan - Figure 2. The piezometric surface was 
estimated from topographical maps, RID Irrigation District well head elevations and reported static 
water levels and information on driller's logs in MELP's data base. 
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The direction of groundwater flow through the Rutland aquifer is south-westerly towards Okanagan 
Lake at an estimated average gradient of approximately 0.006. 

The direction of groundwater flow through the Bellevue Fan aquifer is westerly towards Okanagan 
Lake at an estimated average gradient of approximately 0.02. 

6.8 Groundwater Quantity, Potential Drawdown, Well Interference (deliverable) 

Section 6.8.1 provides a discussion of current groundwater use within and adjacent to the study 
area. Section 6.8.2 provides a discussion of the groundwater development potential within the two 
identified areas (Bellevue Creek and Mayer Road) and the expected impact (drawdown, well 
interference) of groundwater use by the City. 

6.8.1 Existing Wells 

Proximate to the study area, the major users of groundwater are the RID, the Benvoulin area and 
the SEKID. The RID obtains 100% of their water from wells. In 1997, the RID pumped 
approximately 2.84 million cubic metres of groundwater from the Rutland aquifer. The RID has 
11 wells but primarily use just 3 (AEE Well #s 29, 30 & 50). AEE Well #30 is used as the lead 
pump operating 24 hours per day. Well #29 is pumped 10 to 20 hours per day in the winter and 
summer respectively and Well #50 is pumped between 3 hours and 18 hours per day. 

The SEKID has four wells (AEE Well #s 39, 40, 41 & 42). AEE understand SEKID only uses 
groundwater during spring freshest (AEE Well #s 41 & 42) and that groundwater supplies less than 
2% of the SEKIDs annual water requirements. The remaining water is obtained from surface 
sources. The SEKID indicates that the Hall Road development (160 connections) may separate 
themselves from the main SEKID water system and use groundwater (AEE Well #s 39 and 40) for 
their water supply. 

The Benvoulin area is ruraVagricultural and is not serviced by the City water system. This area is 
situated between the City Water Supply Area to the west and the SEKID to the east. Groundwater 
use in the area is generally by individual wells typically supplying domestic quantities. AEE 
understands that the primary source of irrigation water in the area is from surface sources and that 
there is not any single large groundwater user in the Benvoulin area. 

The City services the Bellevue Creek and Okanagan Mission areas. MELP drilled three test wells 
to the south of Bellevue Creek in 1984. The wells are used as observation points by MELP. Some 
homeowners in the Bellevue Creek /Okanagan Mission areas may not be connected to the City 
water system and are using groundwater. For example, a domestic well was recently drilled on a 
newly developed lot approximately 80 m south of the Eldorado Road Intake. 

A summary of existing high yield wells is presented in Table 1. 
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19 4.4 
34 I WKP (1985) 53.6 I Abovegrade I UNK 

6.8.2 Bellevue Creek Alluvial Fan 

UNK 1.4 

6.8.2.1 Yield Testing 

The Collett Road test well is located approximately 18.6 m from the edge of Okanagan Lake. On 
August 20, 1998, a 6.5 hour pumping test was completed on the well to investigate the aquifer's 
performance and potential yield. Prior to completing the test, two shallow (4.6 m deep) PVC 
monitoring wells were installed into the top of the unconfined aquifer to measure the drawdown 
cone and evaluate the degree of hydraulic connection of the aquifer with Okanagan Lake. One 
monitoring well was placed midway between the lake and the pumping well and the second 
monitoring well was placed an equal distance from the pumping well but parallel to the lake shore 

The well was pump tested with a suction pump supplied by the City. Data loggers were installed 
in the pumping well and the observation well midway between the well and the lake, to record 
drawdown. Drawdown measurements were also recorded manually in the pumping well and two 
observation wells. The pumped water was discharged into the lake with permission from MELP. 

The well was pumped at an average e 10 US gpm) rate of 210 US gpm (1.1 MUday) for a period 
of 387 minutes. During the pumping test, the water level was drawn down from a static water level 
at 0.24 m below grade to 4.00 m below grade. The 3.76 m of drawdown represents approximately 
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13% of the total available drawdown. Approximately 90% of the drawdown occurred during the first 
minute of pumping. The specific capacity of the well is in the order of 16 US gpm/ft drawdown 
(3.52 Usec/m) at a pumping rate of 210 US gpm. 

Drawdown data collected by the two data loggers (pumping well and one observation well) are 
plotted on Figure 5. The change in slope of the drawdown in the pumping well after approximately 
2 minutes of pumping indicates that the cone of depression intercepted a recharge boundary which 
is interpreted to be the lake. Drawdown in the PVC observation well approached stabilisation after 
approximately 20 minutes of pumping. The maximum recorded drawdown in the observation wells 
was 0.12 m in the observation well positioned between the pumping well and lake and 0.09 m in 
the observation well located south of the pumping well parallel to the lake shore. 

. .3 

Drawdown data from the observation well was analyzed with the aquifer evaluation software 
AQTESOLV. The AQTESOLV data plot is included as Figure 6. The transmissivity of the aquifer 
is estimated at 3,000 m2/day. The corresponding hydraulic conductivity of the 33.5 m thick aquifer 
is approximately 0.001 m/sec. This hydraulic conductivity value is representative of a clean sand 
and gravel aquifer. The specific yield of the unconfined aquifer is approximately 0.1. 

Recovery data from the pumping test are plotted on Figure 7. Approximately 90% of recovery 
occurred in the pumping well within 1 minute of shutting off the pump. Approximately 99% of 
recovery had occurred at the end of the 30 minute recovery monitoring period, which was indicative 
of extensive recharge to the aquifer. 

The City surveyed the elevations of the wells and lake. Under static conditions, the groundwater 
gradient between the test well and the lake was approximately 0.02 m towards the lake. At the end 
of the pumping test, the water level in the pumping well was approximately 2.9 m below the level 
of the lake and the water level in the observation well positioned between the pumping well and the 
lake, was approximately 0.22 m above the level of the lake. 

6.8.2.2 Groundwater Quantity and Water Demand 

AEE estimates that the yield from a single well constructed at the Collett Road site may be in the 
order of 11 MUday (2,000 US gpm) via a 406 mm diameter well. 

The drawdown cone during the test well pumping test was fairly limited in aerial extent suggesting 
that Collett Road site may support two production wells each delivering up to 10 MUday. However, 
the first production well will need to be constructed and yield tested to determine if the site will 
support two production wells. 

AEE estimates that the yield from a single well constructed at the Eldorado Pump station may be 
in the order of 5.5 MUday (1,000 US gpm) via a 305 mm diameter well. 
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Daily pumping data for the Eldorado Road intake for the months of July 1997, August 1997, July 
1998 and August 1998 indicate that the maximum volume pumped was 20.1 ML on July 27, 1998. 
July and August 1998 were very dry months and considered to represent the greatest demand. The 
daily averages pumped from the Eldorado Road intake in July 1998 and August 1998 were 
11.8 MUday and 13.4 MUday respectively. In comparison, the daily averages pumped from the 
Eldorado Road intake in July 1997 and August 1997 were 5.1 MUday and 7.6 MUday respectively, 
with a daily maximum of 13.7 ML on August 4, 1997. 

The estimated combined yield from a single well at the Collett Road site and a single well at the 
Eldorado Road site is in the order of 16.4 MUday. This volume exceeds the daily average summer 
demand and is approximately 20% less than the maximum recorded single day demand (to date). 
The 1998 water use record for the Eldorado Road intake indicates that groundwater could meet 
the entire daily demand for approximately 3 weeks out of each month (July, August). A 
groundwater/surface water mix would be required periodically during the summer months. 

The Eldorado Road intake is relatively shallow and subject to lake turbidity during spring freshet 
Le. April, May and June. City records indicate that the 1998 maximum daily demand from the 
Eldorado Road intake during these months ranged from 1.4 MUday in April to 10.0 MUday in June. 
This demand is within the capacity of the Collett Road and Eldorado Road sites and indicates that 
groundwater could replace the Eldorado Road intake during periods when the lake water was turbid 
and difficult to chlorinate. 

The topography of the Bellevue Creek fan suggest that the aquifer is continuous between Collett 
Road and Eldorado Road and therefore may support additional wells similar in capacity to the 
Collett Road and Eldorado Road sites. Preferably, the well(s) would be constructed adjacent to the 
lake but could set back from the lake. The recommended area for groundwater development in the 
Bellevue Creek fan is illustrated on Figure 8. 

6.8.2.3 Drawdown and Well Interference 

The Collett Road area is serviced by the City water system. Well interference is not considered to 
be an issue at the Collett Road site however, a localised lowering of the groundwater table may 
affect some of the trees at the site. The Eldorado Road area is serviced by the City water system 
however, there are some residences on individual wells water such as the residence under 
construction approximately 80 m south of the intake. Depending on the depth and location of the 
domestic wells, a pumping well at the Eldorado Road site may have an impact on shallow wells in 
the area. 

6.8.2.4 Alternative Technologies 

An alternative technology would be to construct a radial well at the Collett Road site providing in 
the order of 25 MUday. However, alternative technologies are justified only if conventional methods 
i.e. vertical wells cannot pump all the water supplied by the aquifer. The aquifer should be initially 
tested by the operation and construction and testing of a large diameter (305 m to 406 mm 
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diameter) vertical well. The construction and testing of a large capacity well along with a series of 
observation wells is a requirement in the investigation and design of a horizontal well. International 
Water Supply Ltd (desigdbuilder) estimates that the investigation would cost $85,000 to $125,000. 

The vertical shaft of the radial well can also be sized so that additional laterals can be installed at 
a later date as demand increases. Radial wells offer the advantage of potentially larger yields from 
a single location providing the existing infrastructure can carry the additional input. Design and 
construction costs are much higher for radial wells than conventional vertical wells. 

The Collett road site is marginally large enough to construct a radial well and overlying pump 
house. The Eldorado Road intake site is not large enough to construct a radial well. 

6.8.3 Mayer RoadlRutland Aquifer 

6.8.3.1 Quantity &Water Demand 

The static water level in the Mayer Road well is approximately 4.9 m above grade. The well flows 
at approximately 0.5 MUday (100 US gpm) and the specific capacity of the test well is in the order 
of 1.6 Usedm (8 US gpm/ft of drawdown). It should be noted that the well is simply an open casing 
without a well screen. The construction of a large diameter screened well would have a 
substantially higher specific capacity. The reported specific capacity of other wells completed in the 
Rutland Aquifer range from approximately 4 Usedm to 15 Usedm (20 US gpm/ft to 60 US gpmlft). 

AEE estimates that the yield from a single well constructed in the Mayer Road area could yield in 
the order of 8.1 MUday (1,500 US gpm) to 16.2 MUday (3,000 US gpm). 

Groundwater pumped from the Mayer Road area would enter the portion of the distribution system 
serviced by the Poplar Point Intake. Daily pumping data for the Poplar Point intake for the months 
of July 1997, August 1997, July 1998 and August 1998 indicate that the maximum volume pumped 
was 74.1 MUday on July 27, 1998. July and August 1998 were very dry months and considered 
to represent the greatest demand. The daily average pumped from Poplar Point in July 1998 and 
August 1998 was 62.3 MUday and 63.1 MUday respectively. In comparison, the daily averages 
in July 1997 and August 1997 were 48.5 MUday and 52.4 MUday respectively. 

The Mayer Road site may yield up to 16.2 MUday. One or two additional wells constructed in other 
areas of the Rutland Aquifer within the study area may increase the yield to 25 MUday. This 
volume would provide 25% to 40% of the daily summer demand and a substantially greater portion 
of the winter demand. 

Developing a groundwater supply of this magnitude will effect neighbouring groundwater users and 
will require a detailed review under the BC Environmental Assessment Process. Based on the 
results of the assessment, the environmental review board may limit the volume of groundwater 
that the City can pump from the Rutland Aquifer. 
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6.8.3.2 Drawdown & Well Interference 

At present, the RID is the main user of the Rutland Aquifer and in 1997 pumped approximately 
2.84 million cubic metres of groundwater from the aquifer. This withdrawal averaged approximately 
7.9 MUday and ranged from approximately 5.1 MUday in the winter to 14.2 MUday in the summer. 
The combined pumping rate by the RID and a Mayer Road well could be in the order of 30 MUday. 
EBA (1 997) estimated that groundwater recharge in the entire Kelowna Basin was in the order of 
44 MUday based on an estimated recharge of 4% of the annual precipitation. 

The static water level in the Mayer Road test well is above the ground surface. This upward 
gradient indicates the aquifer (vicinity of Mayer Road) is not receiving recharge from overlying 
saturated sediments or surface waters. Recharge to the aquifer beneath the Mayer Road area is 
by flow through the aquifer from the east. 

The RID indicated that there has been a decline in the static water levels in their wells since they 
started monitoring in 1987. This decline indicates that the aquifer is in a transient mode. The static 
water level will stop dropping when an equilibrium is reached between recharge and withdrawals 
i.e. recharge intensifies or alternatively withdrawals decrease. Pumping from a production well at 
Mayer Road will lower the pressure in the confined aquifer and may reverse the present upward 
gradient. Under downward gradient conditions leakage from the upper aquifer may occur through 
the confining clay layer promoting localised recharge to the aquifer. 

The RID completed a pumping test on a production well (AEE Well #26) and monitored 
drawdowdwell interference in a second production well (AEE Well #31) located 245 m to the east. 
Drawdown in the observation well was negligible during the pumping test. The Mayer Road site is 
approximately 1.4 km from the nearest RID well however, this well is rarely used. The closest RID 
well operated on a frequent basis is approximately 2.3 km from the Mayer Road site. The closest 
SEKID wells are located in the Hall Road subdivision and are located 1 km to 1.3 km from the 
Mayer Road site. At present these wells are rarely used but may come into production if the Hall 
Road subdivision elects to separate their water system from the SEKlD’s surface water system. 
Operating a well at the Mayer Road site is unlikely to cause immediate interference in the RID or 
SEKID wells. What may happen is a longer term process of a continuation or acceleration of 
decline in the static water level of the Rutland Aquifer. The management and monitoring of the 
Rutland Aquifer will require a combined effort from the City, RID and SEKID. Some property owners 
on Mayer Road are on wells and some are on City water. The operation of a production well at 
Mayer Road may induce drawdown in the domestic wells. 

6.8.3.3 Alternative Technologies 

Vertical wells are the only appropriate groundwater withdrawal technology in the Mayer Road area. 
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Collett R d  Test Well  Eldorado Intake (lake sample) CDWG 

7.58 7.99 6.5 - 8.5 
86 118 NG 
88 119 See notes 

6.9 Groundwater Quality and Groundwater/Surface Water Mixing (deliverable) 

Sulphate 
Sodium 
Calcium 
Magnesium 
Iron 
Manganese 

The groundwater chemistry results are presented in the following section along with a discussion 
of their relation to CDWG, necessity for treatment and a comparison to the chemistry of Okanagan 
Lake. AEE recommends that prior to developing a groundwater supply at ColleWEldorado or Mayer 
Road, groundwater samples from either sites be made available to the public for a “Taste Test”. 

mg/L 11.3 27.3 400 
mg/L 6.77 10.4 e200 
mg/L 24.0 32.2 NG 
mg/L 6.43 8.59 NG 
mg/L 0.722 0.01 ~ 0 . 3  
mg/L 0.091 0.003 ~0.05 L 

6.9.1 Groundwater Quality - Collett Road/Eldorado Road 

i 

i 

i 

A groundwater sample was collected from the Collett Road test well and analyzed for potability. 
The results of selected analyses are presented in Table 2 along with Okanagan Lake (Eldorado 
Road intake) chemistry and CDWG. The metals in Table 2 are dissolved metals. Detailed lab 
reports are included in Appendix D. 

I Conductivity I u s / m  I 210 I 285 I - N G - l  
I Chloride I mn/L I 2.9 I 3.4 I e250 1 
I Nitrate-N I mn/L I 0.038 I 0.06 I 10 I 

NG - No guideline 
Bold - Exceeding CDWG 
Hardness is an aesthetic objective. Levels above 200 mgR are considered poor. Less than 100 mgR is desirable 

The groundwater from the Collett Road test well was moderately hard but not as hard as the lake 
water. Dissolved iron and manganese concentrations were approximately twice the CDWG 
aesthetic objectives. 

6.9.2 Groundwater Quality - Mayer Road 

The City collected groundwater samples from the valve on the Mayer Road test well. The results 
of selected analyses are presented in Table 3 along with RID well data, Okanagan Lake (Cooper 
Road sampling station) chemistry and CDWG. The metals in Table 3 are dissolved metals. Detailed 
laboratory reports are included in Appendix D. 
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Table 3 
Mayer Road Test Well Selected Parameters 

NA - Not analyzed 
NG - No guideline 
Bold - Exceeding CDWG 
Hardness is an aesthetic objective. Levels above 200 mg/L are considered poor. Less than 100 mg/L is 
desirable 

The groundwater from the Mayer Road test well was moderately hard but generally softer than the 
water from the RID wells with the exception of RID well #I 5. The RID uses Well # I5  continuously 
due to the good quality of the groundwater. The dissolved iron concentration at Mayer Road was 
below CDWG however the manganese concentration was well above CDWG. The manganese 
concentration at Mayor Road was similar to the two closest RID wells - RID Well #6 and RID 
Well # lo.  

6.9.3 GroundwatedSurface Water Mixing 

The potential for the formation of mineral precipitates from mixing groundwater with Okanagan 
Lake water was assessed through the use of a geochemical thermodynamic speciation model. The 
water chemistry for two different areas were assessed; the Collett Road groundwater mixed with 
the Eldorado Road intake and the Mayer Road groundwater mixed with Cooper Street surface 
water supply. The following assumptions were used in the modelling assessment: 

1) The model assumes that the system is open to the atmosphere such that the groundwater and 
surface water are both exposed to atmospheric O2 and COz. This condition represents the 
conditions under which both the groundwater and surface water samples were collected. 
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The model assumed the mixing ratios listed below, which were based on the expected long- 
term yields of the production wells and the required addition of surface water to meet daily 
demands: 

- 80% Collett Road groundwater mixed with 20% lake water from the Eldorado Road 
intake. 
Mayer Road groundwater mixed with lake water from the Poplar Point intake (Cooper 
Street sampling station chemistry data) in two different ratios; 25% groundwater mixed 
with 75% lake water and 40% groundwater mixed with 60% lake water. 

- 

The ground water quality results are assumed to be representative of the expected, long term 
quality of the groundwater from the production wells. 

The results of the mixing analysis from both the ColleWEldorado and Mayer/Cooper areas indicate 
a low potential for the formation of mineral precipitates. The modelling did not indicate the 
precipitation of any mineral phase except for FeCO, and this was only for the ColleWEldorado 
mixing simulation. This mineral phase was found to form at very low concentration of 
approximately 0.2 mg/L. Iron concentrations in the Collett Road test well were approximately 2.5 
times higher than the aesthetic drinking water guideline and these higher concentrations are partly 
responsible for the potential for precipitation of low amounts of FeC03. No operational difficulties 
are envisaged from this precipitate. 

AEE considers that there is potential for iron concentrations in a Collett Road production well to be 
reduced and further reduce the potential for FeCO, precipitation. Firstly, the test well was screened 
in a zone near the base of the well whereas the proposed production well design utilizes a longer 
screen length. An increased screen length may intercept groundwater with lower iron 
concentrations i.e. from shallower zones and/or different aquifer lithologies. 

Secondly, the primary source of recharge to a well at the Collett Road and Eldorado Road sites will 
be Okanagan Lake. The lake water is very low in iron content, and may dilute the iron in the 
groundwater as the lake recharges the aquifer. 

Because of the low potential for the formation of the mineral precipitates there does not appear to 
be any major concern over the treatment of water supply in terms of the scaling at the Mayer Road 
or Collett Road site. The current iron concentration of 0.72 mg/L at Collett Road is at a borderline 
concentration where treatment for iron may improve the aesthetics. The necessity for treatment 
would best be evaluated during the yield testing of a large capacity production well or actual 
production into the water system. Water samples would be collected at stages of the yield test and 
pumping regime and analyzed for trends in iron concentration such as dilution over time. 

The modelling did not indicate the precipitate of any mineral phase by mixing Mayer Road 
groundwater with Okanagan Lake water. Mixing Mayer Road groundwater with surface water 
would dilute the concentration of manganese in the groundwater by two to three fold. After mixing, 
manganese concentrations would be approximately twice the aesthetic guidelines and would not 
be expected to be too problematic. Groundwater treatment to address the manganese 
concentrations is not recommended for the Mayer Road site at the present time. 

. 
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6.1 0 Potential For Groundwater Contamination and Contamination Prevention (deliverable) 

6.10.1 Bellevue Creek - Collett Road/Eldorado Road 

The Bellevue Creek alluvial fan aquifer is. an unconfined aquifer. Unconfined aquifers are 
susceptible to surface sources of contamination such as chemical spills, sewage disposal and 
storm water disposal via dry wells. Land use within the Bellevue Creek fan is residential with 
several schools and a few retail businesses. The area is also serviced by a municipal sewer 
system. 

Under prolonged or continuous pumping conditions the primary source of recharge to wells 
constructed adjacent to the lake is expected to be lake. The chemical and bacteriological quality 
of the lake water will influence the quality of the groundwater withdrawn therefore the preservation 
of the lake water is important in protecting the groundwater resources. 

6.10.2 Mayer Road 

The aquifer at Mayer Road is confined by a 27 m thick layer of fine grained sediments with a 5.5 m 
thick layer of clay directly above the granular deposits. Water well records indicate that this clay 
layer varies in thickness moving eastwards into the Rutland area. The piezometric surface 
indicates that groundwater is flowing westward from the Rutland area. 

The clay layer and general upward groundwater gradient at Mayer Road provide excellent 
protection against contamination originating in the area of the well head. The groundwater quality 
at Mayer road will be a function of the quality of groundwater flowing into the area from upgradient 
locations. Land use and groundwater protection practices in the Rutland area will have a direct 
bearing on groundwater quality at Mayer Road. The RID’S groundwater quality monitoring program 
could be tailored to provide an early warning to possible groundwater quality issues for down 
gradient groundwater users. A well head protection plan for the Mayer Road site will require the 
combined efforts of the City and the RID. 

6.1 1 Suggested Well Locations (deliverable) 

6.1 1 .l Bellevue Creek Alluvial Fan 

The preferred locations for production wells in the Bellevue Creek fan are the Collett Road and 
Eldorado Road sites drilled during this investigation. Additional sites are the beach at the foot of 
Farris Road to the south of Collett Road, and the intersection of Walker Drive and Cascia Drive 
between Collett Road and Eldorado Road. The Walker/Cascia Drive location is the least favourable 
due to its distance from the lake. Pilot wells would be required at the Farris Road and 
Walker/Cascia Drive sites prior to constructing a production well. 

6.1 1.2 Mayer RoadIRutland Aquifer 

AEE has suggested two locations for production wells in the Mayer Road/Rutland Aquifer area. The 
locations are illustrated on Figure 9. The first location for a production well and pump house is the 

i 
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undeveloped area immediately east of the Mayer Road test well. A second possible production well 
site is proximate to the intersection of KLO Road and Mission Creek. This site would first be 
explored with a test well. Flowing conditions are likely to be present in this area therefore a site 
should be selected that has ditching or drainage to accommodate the discharge of groundwater 
during drilling and well development. 

7.0 PRELIMINARY COST ESTIMATE (deliverable) 

A preliminaw cost estimate for the construction, connection and operation of three vertical wells 
for the City of Kelowna is provided in Table 4. The assumptions in the cost estimate include the 
following: 

I 

Collett Road Site 
406 mm diameter vertical well 

* submersible pump, pit less, control house and variable frequency drive 
9 350mm diameter transmission line running approximately 1000 m north into 

Eldorado Road pump station via Collett Road, Fuller Road, Cascia Drive and 
Eldorado Road installed at $450.00 per lineal metre 

= Groundwater would be treated at Eldorado Road pump station . Costs also provided for second well at site which would be controlled via a 
single pump house. Transmission line to Eldorado pump station upgraded to 
450 mm diameter at a cost of $560.00 per lineal metre 

Eldorado Road Site 
406 mm diameter vertical well . Submersible pump, pit less and variable frequency drive . Existing pump station used to house control equipment . connected to Eldorado Road mainline 
Groundwater would be treated at Eldorado Road pump station 

Mayer Road Site (two options) . Option 1 - Two 305 mm diameter vertical wells with 406 mm diameter 
surface casings . Option 2 - One 508 mm diameter vertical well with 610 mm diameter and 
762 mm diameter surface casings 

= Submersible pump, pit less, pump control house and variable frequency drive . 350 mm diameter transmission line running approximately 200 m east into 
Benvoulin Road main 
350 mm transmission line installed at $450.00 per lineal metre . Groundwater treatment at "Mayer Road Pump House" 

Alternative Technologies 
= A cost estimate is also provided for the construction of a 25 MLlday radial well 

at the Collett Road site. A 1,000 m long 450 mm diameter transmission line 
would be connect the radial well to the Eldorado Road pump station 
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Pump House Connection Total Operation 
Pump, Controls To mainline (per anum) 

$500,000 $450,000 $1,055,000 $90,000 
$150,000 $1 10,000 $345,000 $90,000 

Table 4 
Preliminary Cost Estimate 

Mayer Road 
1-508 rnrn well 16 $1 80,000 $750,000 $90,000 $1,020,000 $125,000 

1-305 rnm well 
2nd well 

$75,000 8 $120,000 $450,000 
8 $95,000 $150.000 $40,000 $285,000 $75,000 

$90,000 $660,000 

Collett Road 
Radial Well 

25 $1,375,000 $500,000 $560,000 $2,435,000 $1 50,000 

Notes: The connection cost estimate for the second well at the Collett site is an upgrade from a 350 mm 
diameter transmission line to a 450 mm diameter transmission line. 
Operation costs include hydro, chlorine and materials but do not include labour. 

8.0 CLOSURE 

AGRA Earth & Environmental Limited trusts that we have provided sufficient information for your 
present requirements. If you have any questions or concerns, please do not hesitate to contact the 
undersigned at your convenience 

Res pectfu I ly submitted, 

AGRA Earth & Environmental Limited 

Kevin Bennett, P. 
EnvironmentaVGroundwater Engineer 

KAB/ja 

\worddocskeportsW12 138-kelowna-final 

Reviewed by: 

Andtzej Slawinski, Ph. D., P.Geol. 
Principal Hydrogeologist 

@ AGRA Earth & Environmental 
ENGINEERING GLOBAL SOLUTIONS 
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O A T A  SET: 
KELOWNA.OAT 
09/23/98 

AQUIFER MODEL: 
Unconfined 
SOLUTION METHOD: 
Cooper-Jacob 

TEST DATA: 
0 = 210. gal/min 
r = 31. f t  
rc=  0.25 f t  
rw= 0.25 f t  
b - 110. f t  

PARAMETER ESTIMATES 

AGRA Earth & Environmental 
Engineering and Environmental Services 

CLIENT: CITY OF KELOWNA 
REFERENCE: GROUNDWATER ASSESSMENT FOR DRINKING WATER 

T 
S 

COLLETT ROAD TEST WELL 
AQTESOLV DATA PLOT 

FIGURE 6 
Drawn Project L 

NTS 22/7/98 KB KX12138 
BY 

Date 

= 20.56 ft2/min 
= 0.1052 

0.001 0.01 0.1 1.  10. 100. 1000. 
Time (min) 

I 
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GROUNDWATER DEVELOPMENT STUDY 
CITY OF KELOWNA 
ROTARY MARSH TEST HOLE 

DAN GAR€ DRILLING, VERNON 
AUGER DRILL RIG 
6" DLAM€IER CASING 

Soil 
Description 

BOREHOLE NO: ROTARYMARSH 
PROJECT NO: KX12138 
ELEVATION: 344.424 (m) 

Soil 

Kamloops, B.C. Fiq. No: 

Description 

occ. gravelly lens below 6 7 rn 

50 rnm Diameter PVC Monitoring Well 
installed to 19.8 m 

COMMENTS 

k321 .O , 

r320.0 

'319.0, 

F318.0i 

r 3  17.0 1 

r316.0)  

F315.01 

~ 3 1 4 ~ 0 ,  

~ 3 1 3 . 0  

-3 12.0 

r311.0' 

~3 10.0 

:309.0 

~ 3 0 8 . 0  

E3Q7.0 
3 m  

ge 1 of 1 



GROUNDWATER DEVELOPMEKT STUDY 
CTr( OF KELOWNA 

DAN GARE DRILLING, VERNON 
AUGER DRILL RIG 

MEIKLE AVENUE TEST HOLE 

BOREHOLE NO: MEIKLE 
PROJECT NO: KX12138 

SAMPLE TYPE H IT 

AGRA Earth & Environmental Limited 
Kamloops. B.C. 

- 
E 
v 

I 
t a 
W 
n 

-03- 
- 1.0 

- 2.0 
- 3.0 

- 4.0 
- 5.0 

- 6.0 
- 7.0 

- 8.0 

- 9.0 
- 10.0 

- 11.0 

- 120 

- 13.0 

- 14.0 

- 15.0 

- 16.0 

- 17.0 

- 18.0 

- 19.0 

- 20.0 
- 21.0 

- 22.0 

- 23.0 

- 24.0 

- 25.0 

- 26.0 

- 27.0 

- 28.0 

- 29.0 

- 30.0 

- 31.0 

- 320 

- 33.0 

- 34.0 

- 35.0 

- 36.0 

- 37.0 
38.0 - 

LOGGED BY: KB COMPLETION DEPTt 
REVIEWED By: As COMPLIX: 08/13] 
Fiq. No: Paqe 1 of 1 ] 

. . . . . .  , . . . . .  

16" DIAMEER CASING I ELEVATION: 344.1 19 (m) 

@SPLIT SPOON WASH R m R N  CII] AIR RETURN 

Soil 
Description 

SAND, medium to coarse, loose, brown 

grey, wet below 1.5 m 

fine to medium, trace silt below 6 m 

some silt, trace clay below 7.6 rn 

CLAY, trace silt, soft, varved olive grey, 
wet 

SAND, medium, loose, grey, wet, heaving 
trace fine to medium gravel below 16.8 m 

bec ming fine, no gravel below 21.3 rn 

SILT & SAND, fine, trace clay, firm, wet, 
grey 

End of Test Hole 8 28.0 m 
50 m m  Diameter PVC Monioring Well 
installed to 24.4 m 

- 
i z E  - 

g w  z 

w 

-344.0 
7343.0 

k342.0 

T341 .o 
5340.0 

1339.0 

:538.0 

- 

- 
- 
- 

F337.0 

b336.0 

1335.0 

1334.0 

k333.0 

r332.0 

L331 .o 
'330.0 

"329.0 

1328.0 

~ 3 2 7 . 0  

'326.0 

--325.0 

1324.0 

k323.0 

"322.0 

~ 3 2 1  .O 

r320.0 

r319.0 

k318.0 

317.0 

316.0 

k315.0 
s314.0 

F 3  13.0 

1 3 1  2.0 

1311.0 

E310.0 

- 

- 

F309.0 

F308.0 
- 

~ 3 0 7 . 0  - 
O m  



GROUNDWATER DEVELOPMENT STUDY DAN GARE DRILLING, VERNON BOREHOLE NO: ELDORADO 
CITY OF KELOWNA INGERSOL RAND Pi60 PROJECT NO: KX12138 

6" DNETER CASING ELEVATION: 344.119 (m) 

SPLIT SPOON WASH RETURN [II] AIR RETURN 
E R A D O  BOAT MUNCH TEST WELL 

SAMPLE TYPE [z 
I 

Soil 
Description 

ASPHALT PAVEMENT & GRAVEL SUB BASE 
CLAY, silty, some fine sand, occ. gravel, 
soft, olive grey, wet 

SAND, fine to medium, trace silt, loose, 
grey, wet 

fine grain, organics below 9 m 

SILT & SAND, loose, grey, wet 

some organics below 15 rn 

occ. clay lens below 26 rn 

CLAY, trace silt, soft, medium placticity, 
grey, wet 

End of Test Well 8 29.6 rn 
Casing pulled 

COMMENTS 

LOGGED BY: KB lCOMPLEnON DEPR 
]COMPLETE: 08/12, AGRA Earth & Environmental Limited lRMLWEO By: AS 

KamlooDs, B.C. IFiq. No: 
amm W I ~ P Y  

k343.0 
7342.0 

r341 .o 

1339.0 

'333.0 

F336.0 

k340.0 

1337 .0  

r335.0 

~ 3 3 4 . 0  

b333.0 
y332.0 

1331.0 

b-330.0 

F329.0 

k328.0 

~ 3 2 7 . 0  

1326.0 

'325.0 

E324.0 

~ 3 2 3 . 0  

~ 3 2 2 . 0  

1 3 2 1  .O 

1320.0 

r319.0 

E318.0 

~ 3 1 7 . 0  

b316.0 

1 3  15.0 

1 3 1 4 . 0  

313.0 

~ 3 1 2 . 0  

>311.0 

F3lO.O 

_x)9.0 

1x8.0 
k307.0 

6 r n  

ge 1 of 1 



GROUNDWATER DEVELOPMENT STUDY 
CITY OF KELOWNA 
ELDORADO ROAD INTAKE TEST HOLE 

DAN GARE DRILLING, VERNON BOREHOLE NO: ELDORINTAKE 
AUGER DRILL RIG 
6” DWVIRER CASING 

PROJECT NO: KX12138 
ELEVATION: 344.1 19 (m) 

n 
€ 

n 
n 

-KO- 
- 1.0 

- 2.0 

- 3.0 
- 4.0 
- 5.0 
- 6.0 

- 7.0 

- 8.0 

- 9.0 
- 10.0 
- 11.0 

- 12.0 
- 13.0 
- 14.0 
- 15.0 
- 16.0 

- 170 

- 18.0 

- 190 

- 20.0 
- 21 .o 
- 22.0 

- 23.0 

- 24.0 

- 25.0 

- 26.0 

- 27.0 

- 280 

- 29.0 

-500 

-31.0 

- 32.0 
- 33.0 

- 34.0 
- 35.0 

- 36.0 

- 37.0 
380 

v 

I 
I- 
W 

- 

I , I  

SAMPLE TYPE [x1 SPUT SPOON WASH RETURN [II] AIR RETURN I 
S T  
E z  ;g 2 
? >  
z w  1 
z w  

r344.0 
r343.0 

1341.0 

k342.0 

L340.0 

“339.0 

F358.0 

r337.0 

L336.0 

r335.0 

F334.0 

r333.0 

F332.0 
>331.0 

L3U1,O 
~329.0 

L328.0 

~ 3 2 7 . 0  

--326.0 

~325.0 

1324.0 

“323.0 

E322.0 

5321 .O 
F320.0 

--3 19.0 

F3l8.0 

k317.0 

h3 1 6.0 

1 3 1  5,O 
>3 14.0 

y3 13.0 

F312.0 

~ 3 1 1 . 0  

1 3  10.0 

r509.0 

r508.0 

1307.0 
C 

l r n  

Soil 
Description PLASTC M.C. LlWlD 

6 12 18 24 
- $ :  
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. . .  . . .  .................................................... . . .  . . .  . .  
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SAND, medium to coarse, some fine to 
Tedium gravel, sub angular to sub round, 
:ompact, brown 
net below 1.5 m 

4 

. .  

. .  . .  . .  

. .  

. .  . .  . .  . . . .  . .  . . . .  
. .  . .  . .  . .  . .  . .  . .  
. .  . .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  
. . .  

. .  

. .  

. .  

. .  

. .  

. .  . .  
. .  . .  . .  
. .  

. . .  . .  
. .  . .  . .  . .  . .  . .  

. . .  

. . .  
. .  . .  . .  

. . .  
. .  
. .  

heaving below 15 m 

gravelly between 15.8 m and 17.7 m 

LOGGED BY: KB 
RMEWED By: As 
Fiq. No: 

AGRA Earth & Environmental Limited 
Kamloom. B.C. 

End of test hole a t  31.0 rn 
No monitoring well installed 
Base of sand unit undefined 

COMPL€llON DEPTt 
COMPLEIE: 08/19, - 

Paqe 1 of 1 

COMMENTS 
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GROUNDWATER DEVELOPMENT STUDY 
CITY OF KELOWNA 

DAN GARE DRILLING, VERNON BOREHOLE NO: COLLET 1 
1 INGERSOL RAND TH60 PROJECT NO: KX12138 

SAMPLE TYPE [XI SPUT SPOON H WASH R m R N  [II3 mAIR R 

6 12 18 24 

. .  . .  
, . .  , . 

' 

-'::, SAND & GRAVEL, loose brown, dry 

.;'4', SAND, fine, trace silt, loose, grey, wet 

. 4 h  q 

. * A 4  

I 1.0 

-- 20 

3.0 

4.0 

5.0 

F 6.0 

F 7.0 

: 6.0 
F 9.0 
10.0 

r 11.0 
7 12.0 

L 13.0 
14.0 

15.0 

16.0 

1 17.0 

I trace organics @ 3 m 
F340.0 

r339.0 

E3sS.O 

~ 3 3 7 . 0  

r336.0 

r335.0 

F334.0 

'333.0 

b332.0 

F331 .o 
F330.0 
1329.0 

1328.0 

r327.0 

1326.0 

-325.0 

~ 3 2 4 . 0  

'323.0 

~ 3 2 2 . 0  

1321.0 

~ 3 2 0 . 0  

-3 19.0 

L 3 I  8.0 

I . .  

: 

' 

. 
. 

. * 4  4 

. 4 & t  

. 4  4 1  

. * 4 4  
4 4 '  

. 4 4  1 

. & + +  

. 4 4  4 
' 4 4 '  
. 4 4  t 

O h  q 

. q h 4  
h 4 (  

. 4 h  q 
- h a t  
. q h 4  

h 4 '  
. 4 h  P 
- h 4 *  
. q  h 4 
. h 4 <  
- 4 h  q 

. q h  d 
h 4 (  

. 4 h  q 

. h 4 Q  

. q  h 4 
h a t  

. O h  q 

. h Q I  

. q  h 4 

4 4 t some fine gravel, sub angular below 4 m 

' SAND & GRAVEL, medium to coarse, sub 
4 0 4  angular to sub rounded, compact, grey, wet 

. h  o f  

~A 4 ( GRAVEL, fine to coarse, some sand, occ. 
.%\cobble, . .  . .  compact 
.:: SAND, medium to coarse, trace to some 

1 38.0 I 1 1  

. 

COMMENTS 

. .  :- . .  . . . gravel, compact 

4 q SAND & GRAVEL, medium to coarse, occ. 
-'::, cobble, sub angular to sub round, compact, 
. Q h  q grey :::: occ. cobble and boulder below 26.8 m 

some gravel below 23.5 m :E\ 

4 4 '  
. 4 h  q 
~h 4 Q  
. 4 h  4 

h 4 '  
. 4 h  q 
. h  4 4  
. q  h 4 

4 0 '  occ. clay lens below 32.3 m 

344.0 

342.0 

E 26.0 
: 27.0 

28.0 

L 29.0 
r 30.0 

r31.0 

F 320 

I3.0 
: 34.0 

r 35.0 
L 36.0 

-- 37.0 

- 3 1  7.0 

F3l 6.0 

F3 15.0 

1314.0 
r 

c 
5 m  

7 3 1  2.0 

r311.0 

F 3  10.0 

1309.0 
FXX3.0 

'307.0 
r 

LOGGED BY: KB 
RMEWED By: As AGRA Earth & Environmental Limited 

KamlooDs. B.C. Fig. No: 

COMPLETION DEPTt 
COMPLETE: 08/14/ 
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IGROUNDWATER DEVELOPMENT STUDY I DAN GARE DRILLING. VERNON IBOREHOLE NO: MAYFR 1 
CITY O f  KELOWNA 
MAYER ROAD TEST WELL 

INGERSOL RAND TH60 
6" CASING WITH 8" SURFACE CASING 

PROJECT NO: KX12138 
ELEVATION: 366.979 (m) 

SAMPLE TYPE r 
compact, brown 

I LII 

clayey below 4.6 m 8 

6 12 18 24 
0.0 . . . .  . .  . .  . .  . . . . .  ............................................. . .  . .  

- 1.0 ....................... . . . . . . . .  

L 20 ..... ,.)... . ..; ..... :.. .~ . : ..... .; .... 
. . . .  . .  ........................................... . . .  

. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . .  .......... . . . . . . . . . . . . .  .......;..... 
. . .  ........................... 

..... . . . . .  ..... . . . . . . . .  . . . . . .  

. .  -3.0 . . I  . .  . .  

- 4.0 

2 5 . 0  ... 
............................................... . . .  . . . . . .  . .  

16.0 . . . .  ;. ..) . . . . . j  ..... j . . . . . j  ..... ~ ........ : ..... : ..... . . . . .  . .  . . . . . . . . .  ........................................................... . . . .  . . .  
17.0 ......... j ..... j ...... ) ..... j ..... i ...... 1 ...,.I ............. . . . . .  . .  . .  . .  ................................................... . . .  . . .  
18.0 .....: .. .) ..... j ........... j .....: ..... j ..... j ...... j ...... 

- g 0 .... ; .....; ..... i ..... ; .... ; .... ;. ..; ..... ; ..... :... .. 

1 100 ..... i . . .  '.. .................. ' . ..;.... ... 
- 11.0 .....j..... :.....; ....:. ....................... j......:...... 

1 120 .... I . . .  . j .  ...!.....!.... i.. ... L....!........... 

. . .  . .  . .  ............................................. . .  

. . .  . .  

. . .  . .  . . . . .  . . . . .  ........................................... . . . . .  
,.... 

... ..... ....................................... : i 
. .  . .  

. .  . . . . . .  
. . . . .  . . . .  .., ................ ). . . . . . . . .  .i .................. . . . . .  

. .  . .  . . .  . . . .  

. . .  . .  .................................................... . . .  . . .  . . . .  -13.0 ..... : .... j ..... j . . . ;  ........... ~ ........ :...; ...... 

-- 14.0 .... ;. ..;....I .....I .....; .... ; .... ~. .: ........... 

1 1 5 . 0  ..... j ..... j ...... j ...... j ....... ....: ..... j ....... j ...... 

. .  . . .  . .  ..................................................... . . . .  . . . .  . .  
. . . . .  . .  ................................................... . . . . . . .  

. . .  . . . .  . . . .  .............................................. . .  . . .  
160 ..... i .....'..... :. ...; . .i ..... ; ..... .... ; ..... ; ..... . . .  ............................................... . .  . . . .  17.0 ..... :...; ..... ; ..... ;.. ;.. :. ..; .... j .....; ..... 

. . . . .  . .  

. .  ............................................... . .  . . . .  
-21.0 . . . . . . . . . . . . . . . . . . . . . . . . .  ;.. .:. : .....; 

1-220 ..... : . . . i  . . . .  ! ..... j ..... : . .  1 . .  j .  .j .....: ....... 

123.0  . . . . . . . . . . . . .  ...: . :.. ..:. . .: ..... j ..... i . .  . : 
124.0 ...:..... ; i . . . :  ; 

.......... . . . .  . .  . .  ................................................ . .  
r 

- *  . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  
. .  . . . . . .  .......................................... , . . .  . .  . . . .  

. .  
................ ............ . .  

. . . I  

. .  ................................................... . . .  . . .  . . . . .  . . . . . . . . .  . . .  . . .  
L 25.0 ..................................... :... ;. ..... _, 

..... : .................................................. I 

. . , .  
. . . . . . .  

-270 .....I ..... . :  ..... :. .;.. . ;. . .  ..... .....! .... , . . . . .  . .  ....................................... ..* . . .  . . . .  - 28 0 . . . . . . . . .  .I ........ :.. .................. : ..... 

- 29.0 . . . . . . . . .  .: . . . . . . . . . . . . . . . . . . . . . . .  

. . .  - .  . . .  . . .  . . . .  ............................................ 
. .  

. I  

. .  . .  

. . .  . . .  . . .  
4 0 4  

4 4 q  

. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . .  j . . . . . . . . . . . . . . . . . .  ..,,:,.... j . . .  

..... .... .......... ..... ...... 

. . . .  ....... . . .  ..... ..... ..... i. 4 h q  . .  . .  . . . .  h O  

..... . . . . . . . . . . . . . .  ..... ...... 4 4 

. .  .......... ..... ...... 4 trace silt, no clay below 32.3 m 
j... . :  ...... 

... 

.... ..... ..... .... ...... ..... 

. . . .  .... 

..... j... .i ..... ..... ..... j .  ...I ...i ..... . . .  . .  . .  . . . . . . . . . . . . . . .  :... .: .... .... :., ...: .... 

CLAY, sandy, some gravel, some silt (TILL) 

I 1  
I 1  

r T  SILT, sandy, some gravel, trace clay, 

1 1  1 1  firm, grey, wet 

I 1  
I 1  
LA 

SILT, sandy, some gravel, trace clay, 
firm, grey, wet 

trace gravel, soft below 19.8 m 

CLAY, trace silt, soft, grey 

<' 
i < SAND & GRAVEL, fine to medium, sub 
4 angular, some silt, trace clay, grey, wet 

COMMENTS 

F 3 7 0  '44 4 
4 4 silty between 36.8 m and 37.8 m 

1 3 8 0  4 4  q 

LOGGED BY: KB COMPLETlON DEPF AGRA Earth & Environmental Limited .RmEWED As C O M P L ~ :  08/20) 
Kamloom, B.C. Fiq. No: G 

98/04/23 04.17PY 

4 J 

w 

r366.0 

'~365.0 

~ 3 6 4 . 0  

~ 3 6 3 . 0  
1362.0 

3 6 1  .O 
>3@3.0 

--359.0 

~358.0 
r357.0 

~356.0 

~ 5 5 5 . 0  

L354.0 

r353.0 
F352.0 

r 3 5 i  .o 
T350.0 
-349.0 

~ 3 4 8 . 0  

-347.0 

L 

~ 3 4 4 . 0  

~ 3 4 3 . 0  

341 .O 

340.0 

339.0 

'333.0 

1-332.0 

-331.0 

~ 3 3 0 . 0  
I 329.0 



I 

GROUNDWATER DEVELOPMENT STUDY 
CITY O f  KELOWNA 
MAYER ROAD TEST WELL 

DAN GARE DRILLING, VERNON 
INGERSOL RAND TH60 
6" CASING WITH 8" SURFACE WING 

BOREHOLE NO: MAYER 
PROJECT NO: KX12138 
ELNATION: 366.979 (m) 

SAMPLE RPE 4 Iz 
I 

3.0 
- 390 
- 40.0 
-41 0 

-420 

- 430 
-440 

- 450 

6 12 18 24 
. . . . .  . . .  ... .: . . . . . . . . . .  ,.: ....................... ~Q 4 + 

: - q 4 *  

..... ;. ....... ;... .: ..... i.. ...... : ..... ....: ...... 4 4 
. . .  . . 4 4 '  

... j 
. . . . . . . . . . . .  : ..... . .  i . . .  .. ..; 9 4 

. . . . .  .....; ..... i ...;.. .:... . . . . . . . . . .  4 4 
4 4  

. .  

. .  
. . . . . . . . .  j.. . . . .  .: . . . . . . .  ..:. . . . . .  j. . :  . .  4 4 

/ . . .  ..... :..... i ..... I ...... : .... : . . . . . . .  4 4 

.... ; ...;... . ~ .  .; .... :... .; ..... i ..... j. .:.. . 4 4 

........... j ...... j .................... j ...... j ...... j .  ...; ...... h 4 

. .  ............................................. . . . . .  
. . .  . .  ........................................... . . .  

. . . . .  

i .  . . . . . . .  . .  ........................................... . .  
. . . . . . . .  q 4 q  

4 4  ..... ~ ....; .....; .....; ..... ; ..... i .......... : ........... 
: . . i : 4 4 '  

..................................................... . . .  . .  . . . . . . . .  
. . . .  ........................................................... . . . . . . . .  
. .  . . .  . .  . . . . . . . . .  . q 4 <  ........................................................ . . . . . .  . .  

-71.0 1 i 

rXXl.0 

r299.0 

~ 2 9 8 . 0  

~ 2 9 7 . 0  

r296.0 

E295.0 

-294.0 

Soil 
Description 

gravel sub round below 49.7 m 

End of test well at  66.1 rn 
No well screen installed 
Airlifting 500 gpm through base of casing 
Well flowing at  100 gpm 
Static water level 4.9 m above ground 

COMMENTS 

LOGGED BY: KB ICOMPLETlON DEPTt 
ICOMPLETE: 08/20, AGRA Earth & Environmental Limited lRMFWEII ByI As 
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efom output from WELL database 

AEE Well #I 

N e 1 1  Tag Number 000000020608 

Owner:  CALOWNA WINES LTD 

Address: 1125 RICHTER ST KELOWNA 

Area:  KELOWNA 

OSOYOOS ( O D Y D )  Land District  

District  L o t  P l an  5011 Lot  A 

Township 2 6  S e c t i o n  30 Range 

I n d i a n  Rese rve  Mer id i an  Block 

Q u a r t  e r 

I s l a n d  

BCGS Number ( N A D  2 7 )  082E083433 Well 

W e l l  Use Unknown Well Use 

C o n s t r u c t i o n  Method D r i l l e d  

Diameter 6 i n c h e s  

Well Depth 534 f e e t  

E l e v a t i o n  0 

Bedrock Depth U N K  f e e t  

S c r e e n  from 0 t o  0 f e e t  
S l o t  S i z e  1 S l o t  S i z e  2 

3 

S l o t  S i z e  4 
ENERAL REMARKS : 

DRY HOLE 

Page 1 of 2 

o n s t r u c t i o n  Date 19670414 

r i l l e r  OKANAGAN ROTARY WELL D R I L L I N G  

i c e n s e  N u m b e r  

'RODUCTION DATA AT TIME OF DRILLING: 
' e l l  Yield 0 
x t e s i a n  Flow 

l t a t i c  Level  UNK f e e t  

later U t i l i t y  

A tho logy  I n f o  F l a g  Y 

'ump Test I n f o  F l a g  

' i l e  I n f o  F lag  

Iieve I n f o  F l a g  

icreen I n f o  F l a g  

l a t e r  Chemistry I n f o  F l a g  

' i e l d  Chemistry I n f o  F l a g  

; i t e  I n f o  (SEAM) 

R h e r  I n f o  F lag  

From 0 To 3 F t .  r ock  and g r a v e l  f i l l  

From 3 To 21 F t .  w.b. f i n e  s a n d  and g r a v e l  

From 2 1  To 23 F t .  g r e y i s h  w h i t e  c l a y  - o r g a n i c  m a t e r i a l  

h t tp : / /w .env .gov .  bc .ca/cgi-bidenv-exec/wwwapps/waterbot/eformkey s 7/24/98 



eform output from WELL database Page 2 of 2 

From 23 To 29 Ft. clean fine sand 

From 29 To 30 Ft. sticky grey clay 

From 30 To 3 6  Ft. fine sand 

From 36 To 1 2 2  Ft. hard greyish clay 

From 122 To 204 Ft. greyish blue clay with layers of silt, 

From 0 To 0 Ft. grey clay 

From 204 To 2 5 6  Ft. more silt than clay 

From 256 To 300 Ft. silt -some grey clay and fine sand 

From 300 To 474 Ft. clayish silts 

From 4 7 4  To 534 Ft. silty clay with white sand (fine) 

From 0 To 0 Ft. 

From 0 To 0 Ft. No yield. 

115 rows selected. 

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided should not be used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

http://www.env.gov. bc.cdcgi-bidenv-exec/wapps/waterbot/eformkeys 7/24/98 



Well #2 
um -2312g 

P 7  TEST HOLE LOG #. .... 7 .................................... 

S O I L  D E S C R I P T I O N  

Loose grey silt pockets of 
organic and scattered 
fine organic matter 

Imse grey clean layered 

sand varying from fine to 

mediun sand to well graded 

sand, scattered fine 

organic matter and thin 

organic partings to &TI 

thick, occasional gravel 

10 f t  

20 f t  

0. V I M  

L 

1.1 
1.5 

c 

! 2 

3.0 

3 I1 

4.5 
4 

6.0 

4o lU.0 

30 f t  9.c 

1xU 

- 
.LO* - 

1. 

8 

9 

5 

3 

5 

i 

10 S O  7 0  Y O 1  



....................................... 

DRILL ING 
..... S.~e..E~,...z.... DATE ...... xeb ..... 1 2  .,... 19.81 

SOIL DESCRIPTION 

Loose g r e y  clean l a y e r e d  
s a n d  scat tered f i n e  o r g a n i c  

I matter a n d  t h i n  organic  
pa r t ings  t o  3mm t h i c k  

e - - - -  - --------- 
Compact g r e y  clean l a y e r e d  

s a n d ,  v a r y i n g  from f i n e  

s a n d  t o  w e l l  graded s a n d ,  

occasional t h i n  o r g a n i c  

p a r t i n g s  

50 : 

60 1 

70 f 

L o o s e  g r e y  v a r v e d  s i l ts  
and s a n d s  v a r y i n g  from s i l t y  
s a n d ,  s a n d y  s i l t  t o  p l a s t i c  
c l a y e y  s i l t ,  scat tered f i n e  
o r g a n i c  matter i 

80 f t  
n - -  - . B -  

S A M P L E  D A T A  

H A M M E R  W E I G H T  

0.76 KN (140 lb. 

0.6m (30 i n . )  
HAMMER OROP 

-6 

8 

19 

21, 

21. 

22. 

24. 

X"....... .... ....................... 

I O  3 0  S O  7 0  90  

I 



and sands  v a r y i n g  from 

silty sand to p las t i c  

c l a y  si l t ,  s c a t t e r e d  

f i n e  o r g a n i c  matter 

--.-.......-. 

SOIL D E S C R I P T I O N  

Loose grey v a r v e d  silts 

90 ft 

100 ft pQ 

120 f t  

) '  I: Bottom of h o l e  

I 1  



AEE Well #3 
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Hardy E1 

1 An 01 

medium to come, cccl.r;ional to some 
LW - loose !a very Irio.sa, blue grey, I ’  

I 
subrcunded to rounded fins qrclvel 

‘i D? 

I 1 
6.lm ym 
5.W - very loose tu loose, slight& 

sltv to s i l k  cccasiorral wood fraaments. 
3ome bun& o i  rnadium t.3 coo=; sand,’ ~ ~ 1 s  
subangular to subrounded fine to medium 
o r a d  

A D  - loose, daik qrey green, fine tod 
medium, some ccilne sand, occoaiond tins 

fracjmenta, occoabnolly 3ikj a. A q l l  

to medurn 3rwel, (xcasional weed 

D? 

1 Urn 
3 N D  - loose to c o m p t I  drlrk gre 

p e n ,  fine to medium, icterkdded WI 1 
many bunds of loose silty h e  aond. 

>( od 

I i 
sdsional  verv thin orqjnic hnds  bnd 
mod fragmsnls 

OTHER TEST 

COMMENTS 

N = 5 

N - 10 

- 
--. 
E 

E 
W 
=I 

nited COMPLETION N P l H  55.1 m (/gO,g’)l COMPLETE 

LOGGEDBYASRJ I owc t.n.Plats 1 IPqr 1 of 3 Calk ar y, Al b e r t.a 



. . . .  . . . .  

. . . . . . . 

. . . .  
. . . .  

N b O  
'I .r i""'" 
./-37,0 ;! 6d 

I- 

C; o 
3 3  0 

I . :,I; : : : ; ' ' /- I "'.'"' : . . . . . . . . . . .  
1 . . . . .  io .?  I 

Hardv BET I 

21 .Om 
S44D - looae to compcxt, dark grq. wry 

siltj, fine to medium, occmional medium 
to course sand and wood fragments, bedded, 
caxuiional laywa of silk fine aond 

OTHER TEST 1%. 
COhlMENTS 

\* 

/ E  
W 

I L$.V I4 = i 2  

N - 8 



-- I 

y:w, I .... ;.. .. : l i : .  . .. (,........ ..,....,....,...., . . ,  . . . .... . :. . .. 1 , 
' I  

I Hardy BET 

SOIL/'RKK 
DESCRIPTION 

1 .Om 

reen grey, sonQ, trace clay and CLAi', 
tiff to ver j  s t i t  siltv, qreeri g r y ,  
csoaicnai yrmal und u r d  fragrnsnts 

(SUI - SILT, compact to denae, 

%.Om 
T4i4b - siiiv, dense, doti: grey, fine to 
medium, l e d  zona of qravsl, dark 
grey, fine, subrounded to subangular, 
SilfujJ 

55.1 m 
tnd  of hole at 55Jm 
Hc.llow Stsm to 4 . m  

2.9~1 depth 
Water level at  completion l.ii5n 
Borahols relocotad twica during drilling 

I4 = 48 

N = 76 

t- 
b8.0 
I- 

COMPLmON DEPTH 55.1 m 

LLWXD BY As RJ 
iited I 

DW M3.Plote 1 Poqc 3 d 3 C a 1&y, A1 h e rt. a 



AEE Well #4 

O J ~ C T  a ,...................................... 

SOIL O E S C R I P T I O N  

. 

I 
I. 

I 

I 

Firm to stiff grey layered (100 r t :  
fine sandy Silt to silty sand 
gradLng to silt, occasional 
sand seams and scattered fine 
organic matter. 

(110 ft) 

31.5 

13.0 . 

18 - 

4.5 

I S  

U 



I 

Qnpact to dense, grey clean 

Layered sand varying fran f h e  

,and to well graded sand, scattered 

fine organic matter (150 it.) 

. 

1 (160 rt.) 

4 .  T E S T  k i 0 t . k  LOG#. .......................................... - 
Bl D R I L L I N G  ...... ............................ w x T l O N  .s.*.. ~ j g ,  J,.......... 0 A T E  .. ~an . . . 23 , . . ~a i . . . . . . . . .  

0.6 Kn (140 Lh3. 
0.7611 ( 30 *in.) 

w a u u r n  O W O ~  

- 
21 

11 

. 

36 

,..I.., 0.. v o r e l . - .  0 . .  

I I I 1 I I I ’ I  1 - 1  
~ e;. (.e I ,*  1 . 8  1 .......................... 

C b I . * . W  ..... ...... 
bI.ltT 8m.IV.m. .e-** .................. I 0 .................. 1 

I. me 

, 

. . . . . . .  



Q jcattereci tine organic matter 
c. 

(180 it.) 

. .  . 

I 

1 



PROJECT NUMBER. 922.4085 BORING LOCATION: Sa* Figure t 

ler Hammer. 63 S k q  . Drop 0.76m. 

I SAMPLES PENETRATION RESISTANCE I 
OESCRIPTION ELOW3 I 

0. I5m. 

Loow brownorange rlightty m o m d  
fine SANO and SILf. 

Loow g r y  medium SANO. 

Loors grey ~0.13. to medium SANO with I 
tram d Rno gr-I. 3.2.3 

wh 

m.22 1 

1 

Wh/O.Jm.l. 1 

Sdt gray clayey SILT grading to I very 
dl silty CLAY u dopm with 
0curion.l thin R n o  sand sauna 

i 

Golder Associates 
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i 

PROJECT: Llbrarl Bldp RECORD OF BOREHOLE 8H 2 
PROJECT LOCATION KelOwm BORING DATE: April 28. 1992 

PROJECT NUMBER: 922.4085 BORING LOCATION: Sm Figure 1 

Lab Vane 
Uodir tum = 26 kP. 
Romouldod = 21 kPa 

1 

I 

SAMPLES 

SHEET. 2 OF 3 

OATUM: 

BOREHOLE N P E :  Mud Rotary 

P E H m n O N  RESISTANCE 
BLOWW0.3m - 

I I I 1 

WATER CONEM. PERCENT 

I. 

L 



PROJECT. Library Bldg. RECORD OF BOREHOLE BH 2 
PROJECT LOCATION. Kelowna BORING OATE: April 28. 1092 
PROJECT NUMBER: 9224085 
kmplor Hammer: 03.5 kg.. Orop O.76m. 

BORING LOCATION: See Figure 1 

SOIL PAOFICE 

OESCRIPTION 

EN0 OF BOREHOLE 

SAMPLES 

OATUM: 

BOREHOLE PIPE: Mud Row 

P E N E T R A ~ ~  RESISTANCE 
BLOwSx).Jm - I 

0 

I 

LOGGED: RI 



1 
! 

\ 
% s 
L 
4 

c 
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i 
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U 
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a 

I S I T E  P L A N  

S m i  t t ~  ~ v e n u r  

Ppr  4 

+BH I 

4 S t o r e y s  

1 
proposed b u l l d i n g  l o  e0 t l O n  

I 

CP!T 4 

8 

8 S t o r c v s  

-VPT * 

;/J i .* 
,;:. ~ . I . .  ,, I \ ' ( I  !:'. 

D o y l e  A v r  n u 4  
L E G E N D  

C P t  I - Indlcotes cone penerror ion '"+ - mdlcotr : ,  borehole iocar lon  
-4 t e s t  Iocorion 

s c a l e -  1:SOO 
Golder A88ociat e8 



eform output from WELL database 

AEE Well #6 

hell  Tag Number 000000036855 

Owner: NOT G I V E N  

Address : 

Area: KELOWNA 

WELL LOCATION: 

OSOYOOS ( O D Y D )  Land District  

Distr ic t  Lot 139 Plan  462 Lot 1( 

Township Sect i o n  Range 

I n d i a n  Reserve Meridian Block 

Q u a r t e r  

I s l a n d  

BCGS Number (NAD 27)  082E083431 Well 1 

Ne11 Use Unknown Well Use 

C o n s t r u c t i o n  Method D r i l l e d  

Diameter 2 i n c h e s  

Well Depth 147 f e e t  

E l e v a t i o n  0 

Bedrock Depth UNK f e e t  

Screen  from 0 t o  0 f e e t  
S l o t  S i z e  1 S l o t  S i z e  2 

Page 1 of 2 

& BFUTEH COLUMBA 
C o n s t r u c t i o n  Date 19770322 

Dril ler Unknown 

License  Number 

PRODUCTION DATA AT TIME OF DRILLING: 
d e l l  Yie ld  0 
A r t e s i a n  Flow 

S t a t i c  Level UNK f e e t  

Water U t i l i t y  

Li thology I n f o  Flag Y 

Pump Test I n f o  F lag  

F i l e  I n f o  Flag 

Sieve I n f o  Flag 

Screen I n f o  Flag 

d a t e r  Chemistry I n f o  F lag  

Field Chemistry I n f o  F lag  

Site I n f o  (SEAM) 

X h e r  I n f o  Flag 

From 0 To 1 F t .  a s p h a l t  pavement 

From 1 To 3 F t .  sand  and g r a v e l  f i l l  

From 3 To 7 F t .  l o o s e  g r e y  brown s i l t ,  grad ing  t o  s o f t  

http://www.env.gov. bc.ca/cgi-bin/env-exec/wvwapps/waterbot/efodeys 7/24/98 



efom output from WELL database Page 2 of 2 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

0 To 

7 To 

18 To 

0 To 

29 To 

0 To 

60 To 

0 To 

81  To 

0 To 

0 To 

98 To 

0 To 

0 To 

0 F t .  

1 8  F t .  

29 F t .  

0 F t .  

60 F t .  

0 F t .  

81  F t .  

0 F t .  

98 F t .  

0 F t .  

0 F t .  

1 4 7  F t .  

0 F t .  

0 F t .  

o r g a n i c  c l a y e d  s i l t  

l o o s e  t o  compact g r e y  s a n d  

loose  g r e y  i n t e r l a y e r e d  s i l t y  f i n e  s a n d  

and s i l t y  s and ,  t r a c e  o f  o r g a n i c  

l o o s e  t o  compact g r e y  f i n e  t o  medium 

sand, t race  o f  g r a v e l  and o r g a n i c  

l o o s e  g r e y  f i n e  sand ,  p o c k e t s  o f  s i l t y  

s and  and o r g a n i c  matter 

l o o s e  t o  f i r m  g r e y  i n t e r l a y e r e d  f i n e  

sand, sandy s i l t  and c l a y e y  s i l t  w i t h  

o r g a n i c  p a r t i n g s  

i n t e r l a y e r e d  g r e y  s h i f t  t o  h a r d  s i l t y  

c l a y  w i t h  s a n d  p a r t i n g s  and d e n s e  s i l t y  

f i n e  s a n d  t o  f i n e  t o  m e d i u m  s a n d  

1 7  rows s e l e c t e d .  

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided sbould not be used as a basis for 
making financial or any otber commitments. 

Date entered to WELL 

1 
http:/ /w.env.  gov. bc .ca/cgi-bin/env-exec/wwwapps/waterbot/e formkeys 7/24/98 



eform output from WELL database 

AEE Well #7 

hell  Tag Number 000000041321 

Page 1 of2 

WELL LOCATION: 

OSOYOOS ( O D Y D )  Land District 

D i s t r i c t  Lot P lan  8377 Lot  1 

Township 26  S e c t i o n  20  Range 

I n d i a n  Reserve Meridian Block 

Q u a r t  e r 

I s l a n d  

BCGS Number (NAD 27) 082E083432 W e l l  

Well Use Unknown Well Use 

C o n s t r u c t i o n  Method Dr i l l ed  

Diameter 2 i n c h e s  

Well Depth 102  f e e t  

E l e v a t i o n  0 

Bedrock Depth UNK f e e t  

S c r e e n  from 0 t o  0 f e e t  
S l o t  S i z e  1 S l o t  S i z e  2 
S l o t  S i z e  3 S l o t  S i z e  4 
GENERAL REMARKS: 

1 

From 0 To 1 F t .  l o o s e  brown s i l t y  sandy  t o p s o i l  

From 1 To 5 F t .  loose  brown s i l t y  s a n d  t o  o r g a n i c  s i l t  

From 5 To 2 6  F t .  compact g r e y  brown s a n d  and g r a v e l  g rad -  

w n e r :  DR KNOX SEC SCHOOL P 

3 

& BRITSH CULUMBIA 
k o n s t r u c t i o n  Date 1 9 7  90 1 0  1 

Dril ler  Unknown 

L i c e n s e  Number 

?RODUCTION DATA AT TIME O F  D R I L L I N G :  
J e l l  Y i e l d  
l r t e s i a n  Flow 

0 

Stat ic  Level  UNK f e e t  

?a te r  U t i l i t y  

, i t h o l o g y  I n f o  F l a g  Y 

'ump Test  I n f o  F l a g  

' i l e  I n f o  F lag  

; i e v e  I n f o  F l a g  

lcreen I n f o  Flag 

later Chemistry I n f o  F l a g  

' i e ld  Chemistry I n f o  F l a g  

i t e  I n f o  (SEAM) 

t h e r  I n f o  F l a g  

http://www.env.gov. bc.ca/cgi-bin/env-exec/wwwapps/waterbot/eformkeys 7/24/98 



eform output from WELL database Page 2 of 2 

From 0 To 0 Ft. ing to medium to coarse sand, some 

From 0 To 0 Ft. gravel at depth, scattered cobbles near 

From 0 To 0 Ft. the top 

From 26 To 97 Ft. stiff grey silty clay to clay 

From 97 To 102 Ft. dense grey silty fine sand to fine sand 

rows selected. 

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided should not bc used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

i 
http://www.env.gov. bc.ca/cgi-birdenv-exec/wwwapps/waterbotleformkey s 7/24/98 



eform output from WELL database 

AEE Well #8 

Xell Tag Number 000000044882 

Owner: G E DAY 

Address: KELOWNA 

Area: KELOWNA 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot 129 Plan 415 

Township Section Range 

Indian Reserve Meridian Block 

Quarter 

Island 

BCGS Number (NAD 27) 082E083432 Well 

Well Use Irrigation 

Construction Method Drilled 

Diameter 8 inches 

Well Depth 141 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 131 to 141 feet 
Slot Size 1 Slot Size 2 

Lot 2: 

16 

Slot Size. 4 
ENERAL REMARKS : 

Page 1 of 2 

Construction Date 19800427 

'Driller PACIFIC PUMP & PRESSURE 

License Number 

PRODUCTION DATA AT TIME OF DRILLING: 
dell Yield 114 GPM 
ktesian Flow 

Static Level UNK feet 

Jater Utility 

.ithology Info Flag Y 

?ump Test Info Flag 

:il.e Info Flag 

;ieve Info Flag 

lcreen Info Flag 

later Chemistry Info Flag 

'ield Chemistry Info Flag 

lite Info (SEAM) 

ither Info Flag 

From 28 To 56 Ft. coarse gravel with layers of silt 

From 56 To 67 Ft. coarse gravel 

http://www. env. gov. bc. cdcgi- bin/env_exec/mappdwat/waterbot/eformkeys 7/24/98 
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eform output from WELL database Page 2 of 2 

From 67 To 90 F t .  brown c l a y  

From 90 To 1 2 9  F t .  c l a y  s i l t  t i l l  a n d  g rave l  

From 1 2 9  To 1 4 1  F t .  gravel - s i l t y  

6 rows selected. 

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided should not be used as  a basis for 
making financial or any other commitments. 

Date entered to WELL 

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/eformkeys 7/24/98 
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h e l l  Tag Number 000000025830 

Owner: MARATHON REALTY CO L 

etorm output from WELL database 

AEE Well # l o  

BCGS Number  (NAD 2 7 )  082E083441 W e l l  

Well Use Domestic 

Cons t ruc t ion  Method D r i l l e d  

Diameter 8 inches  

Well Depth 56  f e e t  

E leva t ion  0 

Bedrock Depth UNK f e e t  

Screen from 45 t o  56 f e e t  

dd res s  : 

r e a  : 

ELL LOCATION: 

SOYOOS ( O D Y D )  Land Dis t r ic t  

Dis t r ic t  Lot Plan 

ownship Sec t ion  

Indian  Reserve Meridian 

u a r t e r  I I s l a n d  

Lot 

Range 

Block 

13 

From 0 To 2 F t .  b lacktop  and f i l l  

From 2 To 6 F t .  c l a y ,  s i l t y  

From 6 To 1 5  F t .  t i l l  

~~ 

Page 1 of2 

:ons t ruc t ion  Date 19720101 

I r i l l e r  Unknown 

Acense Number 

'RODUCTION DATA AT TIME OF DRILLING:  
le11 Yield 332 USGM 
i r t e s i a n  Flow 0 

i t a t i c  Level 8 f e e t  

l a te r  U t i l i t y  

Lthology In fo  Flag Y 

lump Test  I n f o  Flag Y 

' i l e  In fo  Flag Y 

i eve  I n f o  Flag 

c reen  In fo  Flag 

a t e r  Chemistry In fo  Flag Y 

i e l d  Chemistry In fo  Flag 

i t e  I n f o  (SEAM) 

t h e r  I n f o  Flag 

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/eformkeys 7/24/98 



eform output from WELL database 

From 15 To 44 Ft. sand and gravel, clean, w . b .  SWL (75') 

From 44 To 46 Ft. sand -fine/med. some gravel 

From 46 To 49 Ft. gravel -to 3"  some med./crs sand 

From 49 To 50 Ft. sand -fine/crs. some pebbles 

From 50 To 56 Ft. sand -fine/crs. and pea gravel 

From 56 To 0 Ft. clay -blue, s i l t y ,  pebbles 

Page 2 of 2 

Information Disclaimer: 
Tbe Province disclaims all responsibility for tbe accuracy of information provided. Information provided should not bc used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

http ://www. env . gov . bc . cdcg i-bidenv-execlwappslwat erbotle formkeys 7/24/98 



I 

$ell Tag Number 000000025832 

eform output from WELL database 

AEE Well #11 

OSOYOOS (ODYD) Land District 

District Lot Plan 

Township Section 

Indian Reserve Meridian 

2uar t er 

Island 

bCGS Number (NAD 27) 082E083441 Well 

Xell Use Other 

Construction Method Drilled 

Diameter 12 inches 

Well Depth 47 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 36 to 47 feet 

wner: MARATHON REALTY CO L 

ddress : 

From 0 To 2 Ft. blacktop and fill 

From 2 To 9 Ft. sand and gravel, silty, compact (till?) 

From 9 To 41 Ft. sand - fine/crs. and pea gravel, silty, 

Lot 

Range 

Block 

11 

. - - - - - - 
:onstruction Date 19720101 

killer Unknown 

Acense Number 

RODUCTION DATA AT TIME OF DRILLING: 
'ell Yield 490 USGM 
.rtesian Flow 0 

tatic Level 9 feet 

ater Utility 

ithology Info Flag Y 

ump Test Info Flag Y 

ile Info Flag Y 

ieve Info Flag 

creen Info Flag 

ater Chemistry Info Flag 

ield Chemistry Info Flag 

ite Info (SEAM) 

ther Info Flag 



J 

Well Tag Number 000~000050'28 

Owner: INTERIOR ENGINEERING 

Address: KELOWNA 

Area: KELOWNA 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot 136 Plan 1562 Lot 2 

Township Section Range 

Indian Reserve Meridian B l o c k  

Quart e r 

Island 

BCGS Number (NAD 27) 082E083413 Well 2 

Well Use Unknown Well Use 

Zonstruction Method Drilled 

Diameter 0 inches 

Xell Depth 534 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 0 to 0 feet 
Slot Size 1 Slot Size 2 
Slot Size 3 Slot Size 4 
GENERAL REMARKS: 

eform output from WELL database 

AEE Well ##12 

Page 1 of 3 

onstruction Date 19500101 

riller OKANAGAN ROTARY WELL DRILLING 

icense Number 

RODUCTION DATA AT TIME OF DRILLING: 
ell Yield 0 
rtesian Flow 

tatic Level UNK feet 
~ e I l  h&% 3$Q 

ater Utility 

ithology Info Flag Y 

ump Test Info Flag 

ile Info Flag 

ieve Info Flag 

creen Info Flag 

ater Chemistry Info Flag 

ield Chemistry Info Flag 

ite Info (SEAM) 

ther Info Flag 

T 150 FT TO 162 FT HE TRIED PUMPING THE FORMATION. FOR THE FIRST 3000 GALLONS 
CLEAR (PUMPING AT 480 GPH) THEN THE SILT INCR. AND NEVER CLEARED.IR 5PPM 

0 To 1 Ft. top black soil 

1 To 10 Ft. coarse gravel with silt 

10 To 18 Ft. somewhat cleaner gravel (w.b.1 4'6" 

http :/hww.env.gov. bc.cdcgi-bidenv-execlmappdwaterbotleformkey s 712 1 /98 



~~ 

efom output fiom WELL database 

http://www.env.gov. bc.ca/cgi-bidenv-exec/wwwapps/waterbot/ey s 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

0 To 0 Ft. 

18 To 2 1  Ft. 

2 1  To 96 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

9 6  To 118 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

118 To 142 Ft. 

0 To 0 Ft. 

142 To 1 4 4  Ft. 

1 4 4  To 146 Ft. 

1 4 6  To 148 Ft. 

148 To 150 Ft. 

150 To 162 Ft. 

162 To 255 Ft. 

255 To 410 Ft. 

0 To 0 Ft. 

410 TO 470 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

470 To 476 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

47'6 To 498 Ft. 

0 To 0 Ft. 

498 To 534 Ft. 

0 To 0 Ft. 

534 To 0 Ft. 

static 

layer of silty hard clay 

gravel with layers of gray sticky clay 

and grey silt layers, silt is grey when 

wet and lime white when dry, last 10 ft 

had some stones 

1' to 9 6 '  had vegetation throughout this 

format ion 

hard clay, somewhat more free of silt, 

very sticky, dark grey when wet, lime 

white when dry 

this is somewhat soft grey sticky clay 

with silty clay layers 

clean gravel (w.b.1 

layer of hard silt 

clean gravel (w.b.1 

layer of soft silt 

very loose gravel (w.b.), static 17 ft 

hard dark grey clay, free of silt layer 

layers of hard sticky clay and silty 

clay 

first stone at 410' ,  formation same as 

from 2 2 5 '  - 410 '  only there was an odd 

stone 

first sign of fine silty sand, there was 

a very mild odour of sulphur in this 

area 

very hard clay, silt came up in good 

size samples, very hardpacked 

some fine sand, few stones, small amount 

of gravel, all mixed in soft silty clay 

2 '  sand layers with 2 '  silty clay layers 

Page 2 of 3 

7/21/98 



eform output from WELL database 

From 0 To 0 Ft. static 70 ft., while bailing, silt 

From 0 To 0 F t .  filled the hole up to 310 ft. 

37 rows selected. 

Page 3 of 3 

J 

i 

http://www.env. gov. bc.ca/cgi-bidenv-exec/wapps/waterbot/e formkey s 
-I 

7/21/98 
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eform output fiom WELL database 

%ell Tag Number 000000053172 

Owner: CITY OF KELOWNA 

AEE Well #I4 

BCGS Number (NAD 2 7 )  082E083412 Well 

Well Use Domestic 

Construction Method Drilled 

Diameter 7 inches 

Ne11 Depth 220 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 0 to 0 feet 

ddress : 

rea : 

ELL LOCATION : I 
SOYOOS (ODYD) Land District 

District Lot Plan 1 0 6 3 1  

ownship Section 

Indian Reserve Meridian 

uarter I Island 

Lot 5 

Range 

Block 

4 

Page 1 o f2  

CAPRI DRILLING 

icense Number 

PRODUCTION DATA AT TIME OF DRILLING: 
0 Well Yield 

9rtesian Flow 

Static Level UNK feet 

Jater Utility 

Lithology Info Flag Y 

?ump Test Info Flag 

Tile Info Flag 

Sieve Info Flag 

;creen Info Flag 

later Chemistry Info Flag 

'ield Chemistry Info Flag 

;ite Info (SEAM) 

)ther Info Flag 

From 0 To 20 Ft. sand 

From 20 To 5 1  Ft. sand and silt 

From 5 1  To 5 5  Ft. clay 

: http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/efonnkeys 7/24/9 8 



eform output from WELL database 

From 55 To 80 Ft. silt 

From 80  To 155 Ft. c l a y  

From 155 To 168 Ft. silt 

From 168 To 172 Ft. c l a y  

From 1 7 2  T o  179 Ft. silt 

From 179 To 183  Ft. c l a y  

From 183 T o  195 Ft. silt 

From 195 To 220 Ft. c l a y  

11 rows selected. 

Page 2 of 2 

# 

http:/ /w.env.  gov. bc.ca/cgi-bin/env-exec/wwwapps/waterbot/efomzkeys 7/24/98 
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eform outDut from WELL database 

AEE Well #15 

' e l l  Tag Number 000000005030 

wner: A BOUCHARD 

d d r e s s :  3514 LAKESHORE D R I V E  

r e a  : 

ELL LOCATION: 

SOYOOS ( O D Y D )  Land District  

i s t r i c t  Lot 134 Plan 13698 Lot E 

ownship S e c t i o n  Range 

ndian Reserve Meridian Block 

u a r t e r  

I s l a n d  

ZGS Number (NAD 2 7 )  082E083411 Well 1 

ell Use Unknown Well Use 

Dnst ruc t ion  Method D r i l l e d  

i ame t e r  0 i n c h e s  

211 Depth 200  f e e t  

Levat i o n  0 

Sdrock Depth UNK f e e t  

:reen from 195  t o  200 f e e t  
t o t  S i z e  1 S l o t  S i z e  2 
Lot S i z e  3 S l o t  S i z e  4 
ZNERAL REMARKS : 

Page 1 of2  

BWSH 
COLUMBIA 

Const ruc t ion  Date 19500101 

Dr i l le r  AQUARIUS WATER WELLS 

License Number 

PRODUCTION DATA AT TIME OF DRILLING:  
d e l l  Yie ld  
k t e s i a n  Flow 

40 GPM 

S t a t i c  Level  UNK f e e t  

J a t e r  U t i l i t y  

Li thology I n f o  F lag  Y 

?ump T e s t  I n f o  Flag 

"le I n f o  Flag 

Sieve I n f o  F lag  

Screen I n f o  Flag 

J a t e r  Chemistry I n f o  Flag 

' ield Chemistry I n f o  Flag 

j i t e  I n f o  (SEAM) 

I t h e r  I n f o  Flag 

:om 0 To 48 F t .  sandy s i l ts  and g r a v e l s  1 9  f B 3  d d e  /h6'i 

rom 48 To 1 4 4  F t .  varved c l a y s  and  s i l t s  1 6 3 -  & 
:om 1 4 4  To 150 F t .  f i n e  sand and g r a v e l  

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/efonnkeys 7/24/98 



eform output from WELL database Page 1 of 2 

AEE Well # I 6  

e l l  Tag Number 000000025829 

w n e r :  SHASTA TRAILER COURT 

d d r e s s :  BENVOULIN AREA EAST OF KELOWNA 

rea: KELOWNA 

ELL LOCATION: 

SOYOOS ( O D Y D )  Land Dis t r ic t  

i s t r i c t  Lot 134 Plan 3779 Lot : 

ownship S e c t i o n  Range 

nd ian  Reserve Meridian Block 

u a r t e r  

I s l a n d  

CGS Number (NAD 27)  082E083233 Well 2 

e l l  Use Unknown Well Use 

o n s t r u c t i o n  Method Unknown Constru 

iameter 6 i n c h e s  

e l l  Depth 2 4 5  f e e t  

l e v a t  i o n  0 

edrock Depth UNK f e e t  

c r e e n  from 0 t o  f e e t  
l o t  S i z e  1 S l o t  S i z e  2 
l o t  S i z e  3 S l o t  S i z e  4 
ENEFGL REMARKS : 

rom 0 To 50 F t .  c l a y  and sand 

rom 50 To 60 F t .  sand 

rom 60 To 178 F t .  c l a y  

C o n s t r u c t i o n  Date 19720101 

Dr i l le r  S.A.E. D R I L L I N G  

License Number 

PRODUCTION DATA AT TIME O F  DRILLING:  
Ne11 Yield 0 
Artesian Flow 

S t a t i c  Level UNK fee t  

Nater U t i l i t y  

L i tho logy  I n f o  F l a g  Y 

Pump T e s t  I n f o  F l a g  

F i l e  I n f o  F l a g  Y 

Sieve I n f o  F l a g  

Screen I n f o  F l a g  

Hater Chemistry I n f o  F lag  

F ie ld  Chemistry I n f o  F lag  Y 

S i t e  I n f o  (SEAM) 

3 t h e r  I n f o  F l a g  

http://www.env.gov. bc.ca/cgi-bin/env-exec/wwwapps/waterbotIefomkeys 7/24/98 



eform output from WELL database Page 2 of 2 

From 1 7 8  T o  1 8 0  F t .  s a n d  

From 180 T o  185  F t .  g r a v e l  -1PPM iron 

From 1 8 5  To 2 4 5  F t .  c l a y  

6 rows selected.  

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided should not be used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

http://www.env.gov. bc.ca/cgi-bidenv-exec/wapps/waterbotlefomkeys 7/24/98 



eform output from WELL database Page 1 of 2 

BJUTISH 
COLUMBIA 

bell Tag Number 000000022675 construction Date 19690806 

Owner: SHASTA TRAILER CT LT Driller OKANAGAN ROTARY WELL DRILLING 

License Number 

Address: LAKESHORE RD RR 4 KELOWNA 

Area: KELOWNA 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot 134 Plan 10115 Lot lWell  Yield 180 GPM 

Township Section Range 

Indian Reserve Meridian Block 

Quarter 

Island 

PRODUCTION DATA AT TIME OF DRILLING: 

Artesian Flow 

Static Level 8 feet 

Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag 

File Info Flag 

Sieve Info Flag 

Screen Info Flag 

Water Chemistry Info Flag 

Field Chemistry Info Flag 

Site I n f o  (SEAM) 

Other Info Flag 

BCGS Number (NAD 2 7 )  082E083233 Well 1 

Well Use Unknown Well Use 

Construction Method Drilled 

Diameter 6 inches 

Ne11 Depth 64 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 0 to 0 feet 
S l o t  Size 1 Slot Size 2 
Slot Size 3 Slot Size 4 
GENERAL REMARKS : 

From 0 To 8 Ft. brown clay 

From 8 To 30 Ft. fine grey sand, heavily loaded with mud- 

From 0 To 0 Ft. dy, clayish silt 

i 

http://www.env. gov. bc.ca/cgi-bin/env-exec/wwwapps/waterbotleformkeys 7/24/98 



eform output from WELL database 

From 

From 

From 

From 

From 

From 

From 

From 

11 rows selected. 

Page 2 of 2 

30 To 48 Ft. 

0 To 0 Ft. 

48 To 64 Ft. 

0 To 0 Ft. 

64 To 118 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

fine silty grey sand with a lot of big 

pieces of wood 

coarser sand with some rocks and gravel, 

no wood, but small pieces of grass 

rocks in soft mud-like, blackish clay, 

loaded with nica, 

mica is very fine and took a long time 

to settle out 

Information Disclrimer: 
The Province disclaims all responsibility for the rccurrcy of inforrnrtioo provided. Information provided should not be used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

http://www.env.gov. bc .ca/cgi-bidenv-exec/wwwapps/waterbot/eformke ys 7/24/98 



eCorm outuut from WELL database 

AEE Well #18 

hell Tag Number 000000026322 Construction Date 19720526 

Owner: A H ENGLISH Driller AQUARIUS WATER WELLS 

Address: 4335 HAZELL RD. 

Area : KELOWNA 

XELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot 358 Plan Lot llWell Yield 50 GPM 

Township Section Range 

Indian Reserve Meridian Block 

PRODUCTION DATA AT TIME OF DRILLING: 

Artesian Flow 

Static Level 12 feet 
Oel\ hed <38& 

Quarter --- SC)L %3& 
Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag 

File Info Flag 

Sieve Info Flag 

Screen Info Flag 

Xater Chemistry Info Flag 

Field Chemistry Info Flag 

Site Info (SEAM) 

3ther Info Flag 

Island 

BCGS Number (NAD 27) 082E083231 Well 1 

Well Use Unknown Well Use 

Construction Method Drilled 

Diameter 4 inches 

Well Depth 79 feet 

Eleva t ion 0 

Bedrock Depth UNK feet 

Screen from 0 to 0 feet 
Slot Size 1 Slot Size 2 
Slot Size 3 Slot Size 4 
GENERAL REMARKST- 

From 0 To 5 Ft. sandy topsoil 

From 5 To 6 Ft. sand, gravel, pea rock 

From 6 To 11 Ft. red clay silts 

Page 1 of2 
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cfom output from WELL database 

From 11 T o  1 4  F t .  b l a c k  c l a y  s i l t s  

From 1 4  T o  31 F t .  r o t t e n  v e g e t a t i o n ,  brown c l a y  s i l t s  

From 31 To 33 F t .  pea g r a v e l ,  s a n d  s i l t s  

From 33 To 34 F t .  ye l low s o f t  c l a y  

From 34 To 35 F t .  s and  g r a v e l ,  c l a y  

From 35 T o  37 F t .  b l u e  c l a y  

From 37 T o  40 F t .  c o a r s e  g r a v e l ,  water  s a n d  

From 40 To 51 F t .  b l u e  ha rdpan  c l a y  

From 5 1  T o  52 F t .  c o a r s e  g r a v e l ,  ha rdpan  c l a y  

From 52 To 56 F t .  s p o t t y  g r a v e l ,  h a r d p a n  

From 56 T o  60 F t .  4 '  g r a v e l ,  h a r d p a n  

From 60 T o  64 F t .  s o f t  b l u e  c l a y  mixed w i t h  sand 

From 64 T o  74 F t .  water g r a v e l  a n d  sand 

From 74 To 7 9  F t .  4 "  - 6" rock,  g r a v e l  water s a n d  

1 7  rows selected. 

Page 2 of 2 

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided should not be used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

I 
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eform output from WELL database Page 1 o f2  

Owner: WILLIAM FINLEY 

Address: LAKESHORE RD RR 4 KELOWNA 

Area: KELOWNA 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot 167 Plan 15548 

Township Sect ion Range 

Indian Reserve Meridian Block 

Quart e r 

Island 

BCGS Number (NAD 27) 082E083231 Well 

Driller OKANAGAN ROTARY WELL DRILLING 

License Number 

PRODUCTION DATA 

Artesian Flow 
2Wel l  Yield 

Static Level 12 feet 

Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag 

File Info Flag 

Sieve Info Flag 

Screen Info Flag 

Water Chemistry Info Flag 

Field Chemistry Info Flag 

Site Info (SEAM) 

Other Info Flag 

Lot 

2 

Well Use Unknown Well Use 

Zonstruction Method Drilled 

Diameter 4 inches 

Well Depth 52 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 0 to 0 feet 
Slot Size 1 Slot Size 2 

AT TIME OF 
28 GPM 

DRILLING: 

Slot Size 4 I 
ENERAL REMARKS: 
ATER IS VERY GOOD TO TASTE. 

3 Ft. topsoil 

3 To 12 Ft. rock and gravel in brown clay 

12 To 31 Ft. rock and gravel in silty brown clay, 

http://www.env.gov. bc.ca/cgi-bin/env-execlwwwappslwaterbot/eformkeys 7/24/98 



eform output from WELL database 

From 0 To 0 F t .  w a t e r  t h roughou t  t h i s  whole fo rma t ion  

From 31 T o  4 6  F t .  s and  - c l e a n ,  g r e y i s h  beach  sand  & water 

From 4 6  To 4 8  F t .  ha rd ,  b l u i s h  clay 

From 48 To 52  F t .  r o c k  and g r a v e l ,  f o r m a t i o n  i s  c l e a n  and 

From 0 To 0 F t .  i s  a v e r y  good water a q u i f i e r  

From 0 T o  0 F t .  

9 rows selected.  

Page 2 of 2 

I 

http ://w .env. gov.bc.ca/cgi- bin/env-exec/wwwapps/waterbot/e formkey s 7/24/98 
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erorm output from WELL database Page 1 of 2 

hell Tag Number 000000024810 konstruction Date 19710503 

AEE Well #20 

Owner: R B MCKENZIE Driller OKANAGAN ROTARY WELL DRILLING 

License Number 

Address: HOBSON ROAD KELOWNA 

Area : KELOWNA 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot 167 Plan 17098 Lot BWell Yield 16 GPM 

Township Sect ion Range 

Indian Reserve Meridian Block 

Quarter 

Island 

PRODUCTION DATA AT TIME OF DRILLING: 

Artesian Flow 

Static Level UNK feet 

Water U t i l i t y  

Lithology Info Flag Y 

Pump Test Info Flag 
BCGS Number (NAD 27) 082E083231 Well 3 

Well Use Unknown Well Use 

Construction Method Drilled 

Diameter 0 inches 

Well Depth 164 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 0 to 0 feet 
Slot Size 1 Slot Size 2 
Slot Size 3 Slot Size 4 
GENERAL REMARKS : 

Sieve Info Flag 

Screen Info Flag 

Water Chemistry Info Flag 

Field Chemistry Info Flag 

Site Info (SEAM) 

Other Info Flag 

"WE TOOK OUT 16 GALS A MINUTE BY A I R  LIFT." ODOR - SLIGHT. TASTE - VERY GOOD. 

From 0 To 4 Ft. fine sandy clay 

From 4 To 14 Ft. rocks and gravel, dry 

From 14 To 32 Ft. rocks and gravel, water 

File Info Flag I 

http://www.env.gov. bc.ca/cgi-bin/env-exec/wwwapps/waterbot/eys 7/24/98 



efom output from WELL database 

From 32 To 4 1  F t .  f i n e  sand w i t h  v e r y  f i n e  mica 

From 4 1  T o  5 4  F t .  b i g  s t o n e s  w i t h  f i n e  sand w i t h  some mica  

From 0 To 0 F t .  s a n d  t h a t s  f i n e  is t h a t  of b e a c h  g r e y  

From 0 To 0 F t .  s a n d  

From 5 4  To 1 1 4  F t .  b l u i s h  g r e y  c l a y  

From 1 1 4  T o  164 F t .  b l u i s h  s i l t y  g r e y  c l a y  

9 rows selected.  

Page 2 of2 
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eform output fiom WELL database 

AEE Well #21 

211 Tag Number 000000053618 

Page 1 of 1 

C o n s t r u c t i o n  Date 19840602 

Dr i l le r  P A C I F I C  PUMP & PRESSURE 

L i c e n s e  Number 

PRODUCTION DATA AT TIME OF D R I L L I N G :  
Well Yield 0 
A r t e s i a n  Flow 

S t a t i c  Level  UNK f e e t  

Xater U t i l i t y  

m e r :  OK MISS STH WTR USER 

Pump Test I n f o  F l a g  

F i l e  I n f o  F l a g  

S i e v e  I n f o  F lag  

S c r e e n  I n f o  F l a g  

Water Chemistry I n f o  F l a g  

F i e l d  Chemistry I n f o  F l a g  

i d r e s s  : KELOWNA 

:ea:  KELOWNA 

:LL LOCATION: 

:MILKAMEEN Land Distr ic t  

. s t r ic t  Lot P lan  

bwnship S e c t i o n  

idian Reserve Mer id i an  

iarter 

sland 

Lot  

Range 

Block 

:GS Number (NAD 2 7 )  082E083213 W e l l  

11 Use Unknown Well Use 

s n s t r u c t i o n  Method D r i l l e d  

ame te r  1 0  i n c h e s  

?11 Depth 257 f e e t  

. e v a t i o n  0 

!drock Depth UNK fee t  

: reen f rom 0 t o  0 f e e t  
. o t  S i z e  1 S l o t  S i z e  2 

i t h o l o g y  I n f o  Flag Y 
1 6  

S i t e  I n f o  (SEAM) 

t h e r  I n f o  Flag t . o t  S i z e  3 S l o t  S i z e  4 I 
:NERAL REMARKS : 

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided should not be used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/eformkeys 7/24/9 8 



- 3 -  

and masurlng t h e  d e f l e c t i o n  of the d r l l l  s t e m  cable approximately every 
20-foot i n t e r v a l  to j u s t  above t h e  screen assembly. Each well  was punp 
tested f o r  a mlnlmum period o f  24  hours  usfng a Berkely turbfne pump set 

just  d few feet above the screen assembly (Appendlces 8-1, 8-2, and 6-31. 
Dlscharge was directed i n t o  a flum b u i l t  along t h e  Lakeshore Road d i t c h  
downhlll to a manhole and through a stam dra ln  sewer i n t o  Bellevue Creek 
t o  the north.  The completed wells were f i t t e d  y l t h  hfnged l ids  and 
padlocked. The annular space between the sur face  casfng  and well casing 
was l e f t  ungrouted t6 f a c l l l t a t e  future pump I n s t a l l a t i o n  and pumphouse 
cons t ruc t ion .  

2.2 TH1 and TH2 

D r i l l l n g  of TH1 began May 15, 1984 ( P i c t u r e  2 ) .  Thfrty-two feet of 
10-inch c a s i n g  was installed a s  s u r f a c e  casing.  The well WAS continued by 

d r i l l l n g  and c a s i n g  an 8-inch hole to 257 f e e t  below ground f o r  explora- 
t i o n  purposes.  The testhole encountered the followf ng: 

0'  t o  60 '  
60' t o  80' 
80' t o  9 7 '  
97'  t o  129' 

129' t o  159' 
159' t o  176' 
176'  t o  184'  
184'  t o  214'  

214'  to 244' 
244'  to 251'  
251'  t o  2S7' 

dry  uniform fine-medium sand d t h  some c l a y  and gravel 
bouldery t i l l  and some c l a y  
d i r t y  water-bearing sand and gravel 
water-bear1 ng fine gravel  and coarse sand 
s t i c k y  b lue jgrey  c l a y  
s i l t ,  sand, and g r a v e l ,  some water 
brown stony c l ay  
t i l l  and c l ay  w l t h  some water-bearing sand and gravel 
seams 
smelly grey c l a y  
water-bearing gravel and sand 
s i l t  and sand, some water. 

Two p o t e n t i a l  a q u i f e r s  were i d e n t i f l e d ,  an upper  aqu i f e r  a t  97 fee t  to  129 
f e e t  and a lower  aqu i f e r  a t  244 f e e t  to 251 f e e t .  I t  was decided to 
sc reen  the upper  aqui fe r .  The upper  a q u i f e r  i s  confined a t  the t o p  by 



- 4 -  

till and the bottom by c lay and e x i s t s  under ar tes ian cond l t lons .  The 
s t a t i c  water l e v e l  was 69 f e e t  below ground. Two 5- foot  sect ions o f  
120-slot  screen and G o  5 - f O O t  sections o f  100-slot screen were ordered 

based on the sieve analyses (Appendix A-1). The screen assembly was to be 
s e t  a t  129 feet. Upon p u l l i n g  back to the proposed canplet ion l e v e l ,  the 

caslng became stuck j u s t  above 200 feet. Pu l l i ng  continued, b u t  the 
casing broke along a welded j o i n t  about 7 f e e t  below ground. A backhoe 

was used to d i g  a p i t  around the we11 to expose the break and the casing 
was rewelded. The p i t  was then b a c k f i l l e d  and a k ick ing  head was attached 
t o  the top of the casing to a id  i n  p u l l i n g  by simultaneously bumping up. 
The casing remained stuck. Hydraul ic jacks were then used to p u l l  the 
casing but the casing broke again, t h i s  time about 12 f e e t  below ground, 
too  deep to be repai red (Pic tures 3,4,5,6,7,8, and 9) .  The broken o f f  
&inch casing was removed and 14 f e e t  o f  the 32 f e e t  o f  surface casing was 
p u l l e d  cut, a steel  l i d  was welded onto the remaining surface casing, and 
the surface casing w i t h  l i d  was dr iven w i t h  the d r i l l  stem down to r e s t  on 
top  of the 8-inch casing i n  the ground. The remainder of the uncased hole 
was back f i l l ed  t o  sur face-w l th  gravel (F igure 3 ) .  The r i g  was m v e d  about 
7 f e e t  southwest o f  THl and a new hole, TH2, was d r i l l e d  i n  place o f  TH1. 
It was hoped that .  by d r i l l i n g  close to THl, the same aquifer condi t ions 
would be encountered and the screen assembly already ordered for TH1 cou ld  
be used f o r  TH2. 

D r i l l i n g  of TH2 began June 1, 1984. Fourteen fee t  o f  10-inch surface 
casing was i n s t a l l e d  and 8-inch casing was i ns ta l l ed  to 134 fee t .  The 
aqu i fe r  was encountered from 94 fee t  to 132.5 f e e t .  A few samples o f  the 
aqui fer  co l lec ted  from TH2 were sieved and cmpared w i t h  those o f  TH1. 
Samples from TH2 appeared s l  i g h t l y  coarser than those from TH1 and based 
on sieve analyses from both testholes, the screens were rearranged wfth 
the two 5-foot sections of 100-slot  screen between one 5-fOOt sec t ion  of 
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A f t e r  completlon o f  TH2, the r i g  was moved 150 f e e t  southwest to 
d r i l l  PW1. This s i t e  was chosen based on the  fol lowing: 

(11 d r i l l i n g  of TH1 and TH2 showed the bottom of the aqui fer  apparently 
dips gently southwesterly. By moving i n  t h i s  d i rec t i on  i t  uas hoped 
the aquffer would be encountered a t  a lower depth a f fo rd ing  more 
avai lable drawdown. 

( 2 )  because t h e  a q u i f e r  c h a r a c t e r i s t f c s  c o u l d  not be determined 
adequately on the basis of the s ing le  well t e s t  car r ied  out and 
Interference a f fec ts  were not d e f i n i t e l y  known, a s i t e  r e l a t i v e l y  
close to TH2 was chosen to develop the same aqui fer  and obta in  b e t t e r  
I n f o r m a t i o n  on the  a q u i f e r  parameters,  t r a n s m i s s i v i t y ,  and 
s to ra t i v i t y .  

It was also decided to d r i l l  a 12-inch diameter production well to 
try to obtaf n greater w e l l  capacf ty. 

D r i l l i n g  of PW1 began on June 18, 1984 (P ic tu re  1 4 ) .  Fourteen and 
one-half f e e t  of 16-inch diameter casing was Ins ta l led .  The 12-inch 
dfameter hole was d r f l l e d  ta 144 f e e t  and encountered s im i la r  mater ia ls  
and strat igraphy as f n  the previous holes.' The confined aquifer was 

encountered between 88 f e e t  and 141 f e e t  under artesian condi t ions.  The 
coarsest zone consists o f  clean mdium-f ine gravel w i th  some coarse sand 
a t  110 f e e t  to 138 fee t .  The s t a t i c  water leve l  was 69.4 f e e t  below 
ground. Screen design consists o f  one 5.3-foot section of 100-slot  
Johnson screen between a 9.5-fOOt section of  150-slot Johnson screen ( the  
uppermost 2 f e e t  i s  blank s l o t )  above and an 8.3-foot section of 150-s lo t  
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Johnson Screen below (Appendix A - 2 ) .  The transmitting capacity of the 
screen assembly based on Johnson (1975) i s  1,390 USgpm. The screen 
assembly i s  completed wl t h  a neoprene packer and a bottom plate wj t h  bail 
handle. The  hole was backfllled w t t h  sand and gravel to 138 feet .  The 
screen assembly was lowered to 138 fee t  and the casing was pulled back to 
expose 21.2 fee t  of screen. The t o p  1.9 f ee t  of screen formed the riser 
p ipe  (Figure 6, Table 1, and Pictures 15, 16, 17, and 18). 

PWl was developed for about  6.6 hours (Picture 19). An alignment 
t e s t  done on the well showed a dr i f t  of 14.7 inches Over 115 feet;  the 
well appears straight b u t  o u t  of plumb (Figure 7) .  The plumbness does not 
fall  w i t h i n  the AWUA standards f o r  deep wells. 

The well was pump tested f o r  a 30-hour dura t ion  from July 10, 1984, 
8:40 a.m. tr, July 11, 1984, 2:40 p.m. a t  a constant rate of 415 USgpm 
(Picture 20) .  The s ta t ic  water level p r i o r  to the tes t  was 71.12 fee t  

below t o p  of the l 2 4 n c h  casing and the pump was set a t  105 feet. The 
w a t e r  level drewdown a t  a steady rate for 31.43 feet  after 1,300 minutes 
of pumping. T h i s  represents 69% o f  the available drawdown. A slight 
recovery i n  the water level dld occur af ter  seven minutes while the 
pumping rate was cut back slightly during adjustment. Water level in the 
pumped well began to stabilize and rise a f te r  1,300 minutes to the end of 
t h e  tes t  ( f o r  8.3-hours). A water sample was collected a t  400 minutes and 
sent for lab analysls. Speciffc capacity for PWl af te r  30 hours o f  

pumping a t  415 USgpm was 13.2 USgpm/ft. dd. After pumping was s topped ,  
the water level recovered to 99.0% of the original s ta t ic  a f t e r  1,717 
m i  nutes. 

TH2 and the Gleisner well were used as observatfon wells to monitor 
well interference (Picture 21) .  Water level in TH2 drewdown a maximum of I 



'Well Tag Number 000000053654 

3wner: MOE OBS WELL 305 

Address: LAKESHORE RD. 

Area: OKANAGAN MISSION 

WELL LOCATION: 

SIMILKAMEEN Land District 

District Lot Plan 

Township 28 Section 

Indian Reserve Meridian 

Quarter 

Island 

Lot 

Range 

Block 

BCGS Number (NAD 27) 082E083213 Well 

Well Use Observation Well 

Construction Method Drilled 

Diameter 10 inches 

Well Depth 134 feet 

Elevation 0 

Bedrock Depth UNK feet 

Field Chemistry Info Flag 

Site Info (SEAM) 1401956 

Other Info Flag 

~ 

19 

Screen from 110 to 132 feet 
Slot Size 1 0 Slot Size 2 
Slot Size 3 0 Slot Size 4 
GENERAL REMARKS : 
OLD OBS WELL # WR-305-88 

0 
0 

Page 1 of 1 

PO rows selected 

BRITISH 
COLUMBIA 

Zonstruction Date 19840615 

killer PACIFIC PUMP & PRESSURE 

Acense Number 

RODUCTION DATA AT TIME 
ell Yield 400 GPM 
rtesian Flow 

tatic Level 70 feet 

F DRILLING: 

0 

a t e r  Utility 

ithology Info Flag Y 

mp Test Info Flag 

ile Info Flag 

ieve Info Flag 

:reen Info Flag 

kter Chemistry Info Flag Y 

http ://www. env . g ov . bc . ca/c g i- birdenv-exec/wwwapps/wat erbove formke y s 7/24/98 



eform output from WELL database 
Y 

Page 1 of 2 

AEE Well #23 

ell Tag Number 000000053750 

wner: OK MISS STH WTR USER 

ddress: KELOWNA 

rea: KELOWNA 

ELL LOCATION: 

IMILKAMEEN Land District 

istrict Lot Plan 

ownship 28  Section 

ndian Reserve Meridian 

uarter 

Island 

Lot 

Range 

Block 

CGS Number (NAD 27) 082E083213 Well 23 

ell Use Unknown Well Use 

onstruction Method Drilled 

iameter 16 inches 

e l l  Depth 144 feet 

leva t ion 0 

edrock Depth UNK feet 

creen from 117 to 137 feet 
lot Size 1 Slot Size 2 
lot Size 3 Slot Size 4 
ENERAL REMARKS: 

rom 0 To 12 Ft. silty gray clay 

rom 12 To 17 Ft. clayey silt 

rom 17 To 49 Ft. fine silty sand 

Construction Date 19840712 

Driller PACIFIC PUMP & PRESSURE 

License Number 

PRODUCTION DATA AT TIME OF DRILLING: 
Well Yield 415 GPM 
Artesian Flow 

Static Level 71 feet 

Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag 

File Info Flag 

Sieve I n f o  Flag 

Screen Info Flag 

Hater Chemistry Info Flag Y 

Field Chemistry Info Flag 

Site Info (SEAM) 1401957 

3ther Info Flag 

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/eformkeys 7/24/98 



eform output from WELL database 

From 90 To 98 Ft. 

From 98 To 109 Ft. 

From 0 To 0 Ft. 

From 109 To 110 Ft. 

From 110 To 118 Ft. 

From 118 To 138 Ft. 

From 138 To 141 Ft. 

From 141 To 1 4 4  Ft. 

Page 2 of 2 

From 49 To 50 Ft. stone clay 

From 50 To 60 Ft. hard gravelly till and boulders 

From 60 To 82 Ft. sandier till making some water at 68-74 

From 82 To 88 Ft. gravelly wet till 

From 88 To 90 Ft. dirty coarse gravel 

clean brown sand and coarse gravel 

dirtier brown sand, some gravel and silt 

lumps 

thin gravelly till layer 

coarse, clean gravel and sand 

very coarse clean gravel 

very dense, hard sand and gravel 

gravelly brown clay 

From 0 To 0 Ft. 

From 0 To 0 Ft. End of hole. 

18 rows selected. 

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided should not be used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

http://www.env.gov. bc.ca/cgi-bin/env-exec/wwwapps/waterbot/eformkeys 7/24/98 



eform outDut from WELL database 

AEE Well #24 

hell  Tag Number 000000005215 

3wner: HILLTOP SAND & GRAVE 

SIMILKAMEEN Land Dis t r ic t  

District  Lot  P l a n  Lot 357 

Township 2 9  S e c t  i o n  Range 

I n d i a n  Rese rve  Mer id i an  Block 

Q u a r t e r  

I s l a n d  

BCGS Number (NAD 27)  082E083211 Well 

Well Use Unknown Well Use 

C o n s t r u c t i o n  Method Drilled 

Diameter 0 i n c h e s  

Well Depth 420 f e e t  

E l e v a t i o n  0 

Bedrock Depth UNK f e e t  

S c r e e n  from 0 t o  0 f e e t  
S l o t  S i z e  1 S l o t  S i z e  2 

d d r e s s  : 1 

STILL DRILLING,  WANT MORE WATER. 

From 0 To 300 F t .  s a n d  and g r a v e l  

From 300 To 310 F t .  c l a y  

From 310 T o q D O  F t .  ? s t o p p e d  @ b i g  r o c k  

2 

S l o t  S i z e  4 
ENERAL REMARKS : 

Page 1 of 2 

Z o n s t r u c t i o n  Date 19500101 

Dri l ler  LA GRECA 

L icense  Number 

PRODUCTION DATA AT TIME O F  D R I L L I N G :  
$e l l  Yield 0 
k r t e s i a n  Flow 

S t a t i c  Level  300 f e e t  

Vater U t i l i t y  

L i t h o l o g y  I n f o  F l a g  Y 

Pump T e s t  I n f o  F l a g  

F i l e  I n f o  F l a g  

S ieve  I n f o  F l a g  

Screen I n f o  Flag 

da t e r  Chemistry I n f o  F l a g  

Field Chemistry I n f o  Flag 

S i te  I n f o  (SEAM) 

3 t h e r  I n f o  F l a g  

71241 9 8 



C O V E R N M E N T  O F  B R I T I S H  COLUMBIA 
AEE Well #25 

/ 

.......................... ..Chief. Engineer 

........... .Wa t .e r.. .I nu.e s.t i gat  LLans.. . B r.a n.c h ..... 

/ 

E.? ... Liv.tngs.Cm ,... chiaf  .,.. .C;x.sund.-.Wa.~nr. D i .  

...................... N.olv-emb..e.x..24.,.th 1 s...6.4. ................... 

MEMORANDUM - 
II 

TO ... M r .  Y.  .Raudsepp F R O M  

YOUR FILE ............................... 

Test d r i l l i n g  has  now been completed a t  Rutland although d r i l l i n g  under 
t h i s  c o n t r a c t  is s t i l l  going on in t h e  proposed extension of Black 
Mountain Improvement District. 

The d r i l l i n g  was s t a r t e d  J u l y  7 t h ,  1964, on a s i t e  on Nickel Road 
which is nor th  of Joe  Rich Road less than 4 mile  e a s t  of t he  high- 
way. The log of t h e  f i r s t  h o l e  is as fol lows:  

0 -  1 
1 -  9 
9 -  43 

43 - 80 
80 - 140 

140 - 148 
148 - 152 
152 - 154 
154 - 222 

222 - 232 
232 - 246 
246 - 252 

252 - 266 
266 - 269 
269 - 274 
274 - 277 
277 - 283 
283 - 289 
289 - 292 
292 - 298 
298 - 299 
299 - 300 
300 - 355 
355 - 357 
357 - 387 

The s t a t i c  

Soil 
S i l t y  g r a v e l  
S i l t y  c l a y  with s tones ,  a t  401, o e h a l f  Ft .  Sand 
S i l t y  c l a y  wi th  f i n e  sand lenses  
F a t  s i l t y  c l a y  
Flowing si l t  (Ooze) 
+at s i l t y  c l a y  
F l o w  s i l t  
S i l t y  c l a y  wi th  s c a t t e r e d  pebbles and 
p l a n t  remains 
Fine t o  medium coa r se  sand 
Fine t o  medium sand, same g rave l  
Fine t o  medium sand wi th  beds o r  l enses  of 
s i l t ,  wood a t  2521. 
S i l t y  f i n e  t o  medium sand compact 
S i l t y  f i n e  t o  medium sand 
Coarse t o  f i n e  sand and grave l  
Medium t o  f i n e  sand, some g rave l  
Coarse sand and g rave l  
Coarse t o  f i n e  sand and coarse  g rave l  
Fine t o  coa r se  sand and some g rave l  
Coarse sand and g rave l  
Fine sand 
S i l t  w i th  wood 
Fine s i l t y  sand interbedded wi th  silt 
Black organic  c l a y  silt 
Fine s i l t y  sand interbedded wi th  s i l t  

, 

l eve l  i n  t h e  sandy zone from 222 t o  299 is about 8 ' .  



eform output from WELL database 

AEE Well #26 

bell Tag Number 000000041982 

Owner: RUTLAND WATERWORKS D 

Page 1 of 2 

Address: ZIPRICK RD - 
Area: RUTLAND 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot Plan 3617 Lot 23  

Township 26 Section 22 Range 

Indian Reserve Meridian Block 

Quarter 

Island 

BCGS Number (NAD 2 7 )  082E083442 Well 

Well Use Unknown Well Use 

Construction Method Drilled 

Diameter 16 inches 

Well Depth 1 8 4  feet 

Elevation 1 2 5 5  

Bedrock Depth UNK feet 

Screen from 108 to 1 7 5  feet 
Slot Size 1 Slot Size 2 

60 

:onstruction Date 1 9 7 9 0 4 0 1  

lriller Unknown 

icense Number 

. 
RODUCTION DATA AT TIME OF DRILLING: 
' e l l  Yield 2 2 0 0  USGM 
.rtesian Flow 

tatic Level UNK feet 

'ater Utility 

,ithology Info Flag Y 

ump Test Info Flag 

'ile Info Flag 

ieve Info Flag 

creen Info Flag 

ater Chemistry Info Flag Y 

ield Chemistry Info Flag 

ite Info (SEAM) 

ther Info Flag 

From 0 To 16 Ft. sand and gravel w/cobbles 

From 16 To 19 Ft. interbedded grey clay & sand & gravel 

From 1 9  To 30 Ft. gray green silty till 

http://www.env.gov. bc.ca/cgi-bidenv-exec/pdwaterbot/eformkey s 7/24/98 



eform output from WELL database Page 2 of 2 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

30 To 46 Ft. 

0 To 0 Ft. 

46 To 50 Ft. 

50 To 72 Ft. 

72 To 95 Ft. 

95 To 104 Ft. 

104 To 108 Ft. 

0 To 0 Ft. 

108 To 130 Ft. 

0 To 0 Ft. 

130 To 134 Ft. 

0 To 0 Ft. 

134 To 145 Ft. 

1 4 5  To 158 Ft. 

0 To 0 Ft. 

158 To 164 Ft. 

164 To 167 Ft. 

167 To 168 Ft. 

168 To 178 Ft. 

178 To 184 Ft. 

silty till interbedded with sand & 

gravel 

fine sand w/12" lens of greenish silt 

fine sand w/clay interseds 

fine gray sand 

fine sand w/small gravel at bottom 

fine to med. sand with coarse round and 

subaneular gravel, some cobbles and silt 

med. to coarse round and subaneular sand 

and gravel 

med. to coarse sand and gravel gray cob- 

bles 

fine to coarse sand gravel, cobbles 

fine to coarse sand and gravel, gray 

at 158' greenish silt layer 

med. sand, some gravels 

med. to coarse sand and gravel 

gray silt lens 

med. to coarse sand and gravel 

gray sandy till 

123 rows selected. 

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided sbould not be used as a basis for 
making financial or any other commitments 

Date entered to WELL 

7/24/98 
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hell Tag Number 000000019466 Construction Date 1 9 6 5 1 0 0 1  

Owner: GROUNDWATER DIVISION Driller Unknown 

License Number 

Address: N W Q 

Area : 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot Plan Lot Well Yield 0 

Towns hip Section Range 

Indian Reserve Meridian Block 

Quarter NW 

PRODUCTION DATA AT TIME OF DRILLING: 

Artesian Flow 

Static Level UNK feet 

ilater Utility 

Lithology Info Flag Y 

Pump Test Info Flag 

File Info Flag 

Sieve Info Flag 

Island 

BCGS Number (NAD 2 7 )  082E083442 Well 55 

Well Use Unknown Well Use 

Zonstruction Method Drilled 

Diameter 0 inches 
Info Flag 

I 

Slot Size 3 Slot Size '4 I 
GENERAL REMARKS : 

efom output from WELL database Page 1 of 2 

AEE Well #27 

From 0 To 1 6  Ft. coarse gravel 

From 1 6  To 45 Ft. till 

From 45 To 385 Ft. sand and gr. with plant remains 

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/eformkeys 712 1/98 



AEE Well #30 

./ 

Depth Interval 
.in feet 

0 - 17 
17 - 4 a  

48 - 67 
67 - 72 

72 - 81 

81 - 86 
86 - 105 

105 - 112 
b .  

112 - 123 
123 - 131 
131 - 161 
161 - 173 

173 - 181 
181 - 189 

189 - 191 
191 - 201 

RUTLAND WATERWORKS DISTRICT 
Well No. 15 - Hollywood Road 3. 

Driller's Litholog 

Litholosic DescriDtion 

Crs. sand h gravel with co and boulders 

Brown till and cobbles 

Brown silty till and c r s .  gravel 

Fine to CIS. gravel, brn., some clay lenses 

Silty to sandy brn till with fine to crs. 
gravel 

Sandy, gravelly till, making some water 

Water-bearing sand, gravel h rocks 

Silty brn clay, gravel and stone 

Sandy brown till 

Water-bearing sand and gravel 

As above but coraser 

Material becoming finer and bailing open 
hole about 1 foot below casing 

As above but casing driving harder 

Starting to loosen-up again, material 
turning grey in color 

Sand and gravel, some minor clay 

Sand and gravel, crs. cobbly intervals 



i 

, ,  c '  m" ZSl 
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eform output from WELL database 

COLUMBIA 
%ell Tag Number 000000044789 Construction Date 19800415 

Owner: WM CAMERON Driller PACIFIC PUMP & PRESSURE 

License Number 

Address: GUISACHAN RD. 

Area: KELOWNA 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot 128 Plan 2830 Lot lWell Yield 

Township 26 Section , 17 Range 

Indian Reserve Meridian Block 

Quarter 

Island 

PRODUCTION DATA AT TIME OF DRILLING: 

Artesian Flow 

Static Level + feet 

50 GPM 

Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag 

File Info Flag 

Sieve Info Flag 

Screen Info Flag 

Water Chemistry Info Flag 

Field Chemistry Info Flag 

Site Info (SEAM) 

Other Info Flag 

BCGS Number (NAD 27) 082E083423 Well 7 

Well Use Domestic 

Construction Method Drilled 

Diameter 6 inches 

Well Depth 129 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 121 to 129 feet 
Slot Size 1 Slot Size 2 
Slot Size 3 Slot Size 4 
ZENERAL REMARKS : 

Page 1 of2 

From 0 To 18 Ft. black gumbo 

From 18 To 42 Ft. coarse gravel 

From 42 To 58 Ft. black clay 

7/24/98 



eform output from WELL database 

From 58 To 8 7  F t .  t i l l  dense 

From 8 7  To 1 0 2  F t .  d i r t y  gravel 

From 102 To 112 Ft. gravel, very dense 

From 112 To 116 F t .  b lue  s i l t y  sand 

From 116 To 1 2 9  F t .  coarse sand and gravel with  cobbles 

8 rows selected. 

Page 2 of 2 

Date entered to WELL 

http ://www. env . gov . bc . cdcgi- bidenv - exec/wwwapps/wat erbot/e fo rmke y s 7/24/98 



eform output from WELL database Page 1 of2 

AEE Well #33 

hell Tag Number 000000041319 

Owner: BENVOULIN WATER USER 

Address: BYRNS RD. 

Area : KELOWNA 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot 128 Plan 2830 Lot 

Township Section Range 

Indian Reserve Meridian Block 

Quarter 

Island 

BCGS Number (NAD 27) 082E083414 Well 1 

Well Use Commercial and Industrial 

Construction Method Drilled 

Diameter 10 inches 

Xell Depth 157 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 0 to 0 feet 
Slot Size 1 0 Slot Size 2 0 
Slot Size 3 0 Slot Size 4 0 
GENERAL REMARKS: 

Construction Date 19790101 

Driller PACIFIC PUMP & PRESSURE 

License Number 

PRODUCTION DATA AT TIME OF DRILLING: 

Artesian Flow 0 

Static Level UNK 

lWell Yield 700 USGM 

feet 3.<m c& 
C ) e l l b d  - 395- -7 SC,L.\ 357 
Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag Y 

File Info Flag Y 

Sieve Info Flag Y 

Screen Info Flag 

Water Chemistry Info Flag Y 

Field Chemistry Info Flag 

Site Info (SEAM) 

Other Info Flag 
I 

4 

From 6 To 6 Ft. coarse gravel with cobbles to 1.6 cm 
i 

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/efonnkeys 

From 0 To 6 Ft. (metres) clayey silt with thin layers of 

From 0 To 0 Ft. gravel 

7/24/98 



eform output from WELL database 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

Page 2 of 2 

I 

I 

0 T o  0 F t .  

6 To 9 F t .  

0 To 0 F t .  

9 To 9 F t .  

9 To 1 2  F t .  

1 2  T o  1 3  F t .  

13 T o  1 9  F t .  

19  To 27 F t .  

27 T o  29 F t .  

29 T o  32 F t .  

32 To 34 F t .  

34 To 37 F t .  

37 To 4 1  F t .  

4 1  T o  4 2  F t .  

0 T o  0 F t .  

42 To 45 F t .  

45  T o  46 F t .  

0 T o  0 F t .  

0 T o  0 F t .  

46 T o  4 8  F t .  

48 To 50 F t .  

d i a m e t e r ,  l o o s e  

c o a r s e  g r a v e l ,  s t a t i c  water l e v e l  approx 

0 . 5  m .  below ground 

c l a y  

c l a y  w i t h  seams o f  g r a v e l  

c o a r s e  g r v l  w i t h  l a y e r s  o f  c l a y  

c l a y  

till, v e r y  dense  

s l o p p y  g r a v e l  w i t h  h a r d  l a y e r s  

s and  and g r a v e l ,  deep a q u i f e r  

sand and  g r a v e l ,  l o o s e  

s a n d  and  g r a v e l ,  v e r y  l o o s e ,  deep a q u i f e  

sand and g r a v e l  

s and  and g r a v e l ,  l a y e r  o f  v e r y  c o a r s e  

g r a v e l ,  4 1 . 2  t o  4 1 . 5  m . ,  deep a q u i f e r  

s i l t y  sand and g r a v e l  w i t h  c l a y  b i n d e r  

s i l t y  sandand g r a v e l  t o  5 c m .  w i t h  c l a y  

b i n d e r ,  c a n  d r i l l  approx.  1 m .  ahead 

w i t h  heavy mud 

s i l t y  s a n d  and m e d i u m  g r a v e l  

dense  s i l t  w i t h  some c l a y  

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided should not be used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwappdwaterbot/efonnkeys 7/24/98 
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L - -- . _ _  _. - . - .  WNICN W t L L  RECORD 

MPT OF ENVIRONMENT, WATER RESOURCES SERVICE, WATER HVESTIGATKWS e t u i w  

LEGAL DESCRIPTION'  LOT \ SEC. - TP.- R.- D.C &@ LANO DtSTRlCT'&@&&& 

X Y I Z --.- NO. - 

I NAT. TOPO snetii NO. - _. __ 

:TION TEST SUMMARY 

PERFORATED CASIN6 0 L E N 6 T H  PERFORATIONS FROM 

M A N . ~ s l Z E  CRAVEL.LTC. 

MEASURED E L E V A T I O N  ARTESIAN PRESSURE - 

TOTAL DISSOLVED SOLIOS TEMPERATURE-y: pn 

CONDUCTANCE-AT 2S-C TOTAL IRON lFe)-rnO/l TOTAL HARDNESS (CaCO,) 

TOTAL ALKALIWITT ICoCO,:-m$/1 PNEN. ALKAClN17Y IC0  COS) mg/l Ul(lGANESF(Unl-..__ 

COLOUR- TURBIDITY _______ 

m / c m  

ANIONS mg/1 e v m  

CALCIUM (Ca) 

P O T A S S I U M  I K )  ~. 
IRON (DISSOLVED) 

SULPHAVL (S0.I 

TKN INITROGENI 

CWLORIOE ( C I  1 

Nor NO, IWlTROGEN) 

PHOSPHORUS ( P I  

TKN - T O T A L  IOELOAHL NITROGEN CHEMISTRY S I T E  NO. 

N O , -  N I T R I T E  N 0 , ~ N l T R A T E  . 

EQUIPMENT U S E D  

EVE ANALYSIS OREFORT 

I 
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Inventory and Engineering Bran& Page 4 

41.8 - 44.5 m. 
44.5 - 46.3 m. 

46.3 - 48.2 rn. 

silty sand and gravel w i t h  clay binder 
silty sand and gravel to 5 an. w i t h  clay 
binder, can drill approx. 1 rn. ahead with 
heavy mud. 
silty sand and rredim graE1 

48.2 - SO m. dense s i l t  w i t h  m clay 
%e static water level in the deep aquiEer is in the order of 3.5 m. above ground. 

A water sanple was mllected frwn the natural  artesian 
f h  &an the open casbg and submitted to Cantest Ltd. in order to d e w  

that the water qualiw was acceptable, be,'~re installing the s&. A q of 
the report is incluchd in the pgpenauc . me d y s i s  is discussed MOW mder 

water Quality. - .  
. .  . . . . .  . . . . I  . . .  . .  

. . . . . . .  . . . . .  . -  
. .  . .  

, .  . _  
. -  . .  , .. . .  

Alwlell scxeen was selected on basis of sieve 
analyses d e d  out rn smples of water-baring sand and gram1 collected ewry 
f e w  feet in the &fer. 

report, 

wies of the sieve ana lyse^ are ap~ended to this 
!€he following screen asserrbly w a s  installed in the well: 

at ts, (32.6 m,) 
32.9 - 34.4 m. 

25 an. to 20 an. type R reducing padcer 
2.03 mu. slat, 20 m. Johnsopl's stainless 
steel naninal screen 

- 

' 34.4 - 30.1 m. 18 cm, pipe blank 
38.7 - 40.2 m. 2.03 mn. slot screen 1 

40.2 - 41.8 m, 18 an. pipe blank 
3.05 mu- slot screen 41.8 - 43.3 m. 

43.3 - 44.8 m, 3.56 nm. slot screen 
44.8 - 46.3 m. 18 m, pipe blank 
46.3 - 47.9 m. 3.05 ran. slut screen 
at: buttan (47.9 m.) bail buttan 

while expsing the screen the w a t e r  was FRighted dam 
w i t h  a mixture of barite and Quick-gel to prevent flow. pdditianal m d  had to 
be ad&d after -sing each 3 m of the screen. 
a.25 an. diamter tee and 15 an. d i s c h z r ~  through a 15 an. vahe. 
of the w e l l  w a s  carried out by surging a d  by alternately shutthg in and 

The well head was q l e t e d  w i t h  
Ikveloprent 

releasing the flw. ~inal deve1o-t was carried out using a me--way surge 

to force the natural flw badc into the quifer to assist in loosening the fines 
h the aquifer. Foll&g ampletion of ckwsloptcnt a punp test was carried out. 

1. c3nit1a.. 05 



Pacific Pump and Pressure cancied out the pmp test 
using a th ine  punp -red by a gasoline engine. W a t e r  levels during p q i n g ,  
and reanrexy of the water  level foUaWing the texnination of purrping were 
neasured by mans of m electric watsr  level indicator. ?he artesian flow of 
the well is 15 l./sec. 
masumd. 

'Jb date the precise static water leve3. has nut been 

p\arping began at a rate of 25.6 l./sec.- and was 

increased in a e of steps ta 31.9 l./sec., 38,2 l./secI, 44,s l./sec. and 
finally to 50.7 l./sec. at 7, 40, 70 and 105 minutes of pumping respectively. . 

If w - a Static w a b r  leml of mroximatp-ly 3.5 m. above ground, t& w e l l  
perfomce at Various rates of w i n g  may be sumrarized.as fallckts: 

, 

m i n g  Specific 
F a t e  W C i W  

Minutes of m- 
-wing Drawdum 

(mtres) (l/sec. 1 W S e C h )  . u ?  s > - -  
0 -  7 5.2 25.6 . 4.9 
7 - 40 6.9 31.9 4.6 

40 - 70 8.4 38.2 4.5 
70 - 105 9.9 44.5 z.;'. 4.5 

3.9 50.7 I,J?.' ..I 105 - 1430 12.8 

We have atterqrted to calculate the transrus sivity of 

For the prpcses of plotting the re- data 
the quifer frcnn the drawdam data, and also frm the xeawery data, by use of 
standard strai#xt line mthcds. 

we have used the m i n u b s  of actual punping as minutes since start. 
had been flming fxeely for about t m  days priar to starting the prarp. W 

recwering water  level was &served unt i l  it flowed over the t o p  of the casing 
about 0.6 me above ground. cbviously the fla~ had not a=~pletely recave-. 
All indications are, haever,  that the recovery is r q i d ,  S h e  the wll head 
is n m  aorrpleted w i t h  a valve, a shut-in type t e s t  can be conducted. 

The w e l l  

The transmissivity &titined fran the s t r a i @ t  line 
2 mthod of analysis ranges frum 440  to 480 m /day for reavery a d  d r a w d m  data 

respectively. 
calculated fran 

'ihe transrnissLvity of t h i s  extensive le* artesian aquifer 
data for variats of the m t h d  tce l l s  sham osnsidexable variation. 

ccnt'd... 6 



Page 6 

'El "" I  

ple transnissivitymkuhted for the Benvoulin well is in the lurer range of 
that of the h a a n d  wells. 
quite efficient for the calculated transnissivity. 

The specific capacity indicates that the w e l l  is 

zhe capacity of the well w i l l  be restricted by the 
aasing &meter. 
a wt estimate for the drilling, cmstruct ing and 6evelcping of producticn =Us 
in the &fer closest to surfae that can supply the' flckJs of: a) 6.3 l/s, 
18.9 l/s, 44.2 IJs, and 88.3 I./&=. for a v e l 1  in the BenMulin area", Ime 

present well is anstructed in an aquifer w h i c h  can s w l y  these flows. * present 
well can be pnzped at each of t k  f low rates other than perhaps the highest rate 
of 88.3 ysec., at the follCwing projeckd -ing IewiLs: 

%e t e r m s  of reference far this project &led for ". . .Preparing 

. --. M A .  

. 

It wi31 be 
25cm.diafieter casing. 

Natural. am = l5 l/sec 
1.5 

6.5 - 7 

leaky artesian quifer at this  location is unkncxpm. 
the BenvouUn wll, a resiht in -8 pihc. 

frcm the artesian flm of a d l  di-r shallcw ( a u k  30 me ckp) ell at 
a locatim ~ r a x i & I y  0.4 )an southwest of the Benvoulin well8 reported that the 
natural flcw of his h e l l  had declined to about 50% by the end of the *st. 
t e r m  p q h g  of the EerwouJin well at high rates w i l l  U e l y  cause more  smre 
interference. 
it iqassible to sp=cail.?rte trim any accuracy about w h a t  w i l l  cccur. 

During p w  testing of 
Day, who supplies h i s  house directly 

Iang 

The cxx@&ty of the interfinge-qg leaky artesim qyifer m k e s  

The cc~structicn of the Benvoul in  WU has created mch 
Ihe mer ,  CBI whose land the District well is bcal interest in the use of wells. 

located, has n w  amstructed a well east of the D i s t r i c t  mil. 
well ccnstructed under these conditions sfpuld be properly cxxr~ t ruc ted  and equip@ 
to mntrol the m i a n  flcw. 

Cb~Lously any new 

I 

asnt'd... 7 



Lnmtory and Ehqheering Bran& 
c 

Page 7 

Ihcluded in the m d i x  to this letter report are 

ALSO included is 
copies of a axplete analysis of water collected fran the natural flcw fran the 
o p n  end pipe before the well was ampleted w i t h  a screen. 
a partial analysis carried out cn a s q l e  c u l l e m  during the latter part of 

Punp 

Ihe water may be classed as a c d l c i u w s c d i ~ e s i m  
bi- type water. The water is rmderately hard and n0aekably xberalized. 
It is wid of waters in the Interior in that it a m t a b  a 1- amcynt of &soh 
manganese, 
and associated high total iron. The drw in t uh id i ty  fran the first analysis ta 
the later one mrrespnds to a drq, in the total irm. !&is seems to c m f i n n  that 
the tm are related and finrther declines in the total. imn are likely. 

'Ihe sarcple m u d  during the purrp test still ShaJS a high &bidity 

%e very high phosphate is quite unusual but sixnib 
arrw3unts an= present in at l east  one of the Ehrtland wells. The fact that the w e l l  
is mns- in a flaring az-tesian aquifer where the gradient is qmzd indicates 
that the phosphate is fram natural so-s and is unlikely to be related to local 
use of septic tank-tile drain field s y s m  or to agricultural fert i l izers,  

We are not capable of assessing the suitabilie of the 
water  for i m g a t h n .  

Test Drilling andwell Ccnstructicm - 
. Drilling at the test well site in South E a s t  Kelnwna 

Imgatim D i s t r i c t ,  near the intersection of &-loch 3bad and KLD W, axfirms 
that the thick Rutland aquifer extends at least that far southward. 
is similar to that encountered in a well cmsL;ructed on Hall Road apprrncimately 
750 rretxes to the northwest. Neither well rea&es the bottan of the e f e r .  
new t e l l  cohlstrwted in S.E.K. I . D .  is located on a terra= about 45 m. a h v e  the 

W quifer 
I 

The 

i Hall ma3 well. 



efonn output from WELL database 

BRKSH 
CULUMBIA 

hell Tag Number 000000054618 Construction Date 19850329 

3wner: WEST KOOTENAY POWER Driller PACIFIC PUMP ti PRESSURE 

License Number 

Address: 2850 BENVOULIN RD TRAIL 

Area: KELOWNA 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot 130 Plan 18843 Lot AWell Yield 250 GPM 

Township Section Range 

Indian Reserve Meridian Block 

Quarter 

Island 

PRODUCTION DATA AT TIME OF DRILLING: 

Artesian Flow 

Static Level + feet 

Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag 

File Info Flag 

Sieve Info Flag 

Screen Info Flag 

Water Chemistry Info Flag 

Field Chemistry Info Flag 

Site Info (SEAM) 

Other Info Flag 

BCGS Number (NAD 27) 082E083414 Well 5 

Well Use Commercial and Industrial 

Construction Method Drilled 

Diameter 6 inches 

Well Depth 176 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 0 to 0 feet 
Slot Size 1 Slot Size 2 
Slot Size 3 Slot Size 4 
ZENERAL REMARKS: 

From 0 To 1 Ft. frozen gravel fill 

From 1 To 3 Ft. gravel fill 

From 3 To 12 Ft. sandy silt 

Page 1 of 2 

! 

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/eformkeys 7/24/98 



eform output from WELL database 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

Page 2 of 2 

12 To 14 Ft. 

14 To 15 Ft. 

15 To 19 Ft. 

19 To 36 Ft. 

36 To 50 Ft. 

50 To 52 Ft. 

52 To 88 Ft. 

88 To 108 Ft. 

108 To 159 Ft. 

159 To 161 Ft. 

161 To 175 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

0 To 0 F t .  

0 To 0 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

watery brown sand and gravel 

very dark silt 

wood - log or stump 
grey sandy gravel, w.b. 

dark silty clay 

grey tan clay, lower 6" 

silty clay 

dark silt w. clay lenses 

dark silt, a few stones at 138 

sandy clay -water rising 

coarse sand and med. gravel 

At 170 ft. well flowed at approx. 300 

GPM when bottom plug heaved, washing 

stones to 3" diameter over t o p  of casing 

and had to drive to 177 ft. to stop flow 

Set screen on 2 ft. plug, flowing 15 GPM 

through plug, weighted screen with 1000 

lb., and exposed. Flow through screen 

250 GPM. 

123 rows selected. 

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided should not be used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

http://www.env.gov.bc,ca/cgi-bidenv - exec/wwwapps/waterbot/eformkeys 7/24/98 



efom output from WELL database 

AEE Well #35 

bell Tag Number 000000055260 

bwner : MCFARLANE 

Address: RAMPONE RD. 

Area: KELOWNA 

XELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot 131 Plan 186 

Township Sect ion Range 

Indian Reserve Meridian Block 

Quart e r 

Island 

BCGS Number (NAD 2 7 )  082E083412 Well 

Xell Use Domestic 

Zonstruction Method Drilled 

Diameter 7 inches 

Xell Depth 200 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 0 to 0 feet 
Slot Size 1 Slot S i z e  2 

Lot 6: 

7 

From 0 To 5 Ft. top soil 

From 5 To 10 Ft. clay 

From 10 To 15 Ft. rot 

Page 1 of 2 

:onstruction Date 19850904 

lriller CAPRI DRILLING 

,icense Number 

'RODUCTION DATA AT TIME OF DRILLING: 
'ell Yield 2 3  GPM 
xtesian Flow 

tatic Level UNK feet 

'ater Utility 

,ithology Info Flag Y 

'ump Test Info Flag 

'ile Info Flag 

ieve Info Flag 

creen Info Flag 

'ater Chemistry Info Flag 

'ield Chemistry Info Flag 

ite Info (SEAM) 

ther Info Flag 

http://www.env.gov.bc.ca/cgi-bin/env - exec/wwwapps/waterbot/eformkeys 7/24/98 



eform output from WELL database 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

1 5  rows selected.  

Page 2 of 2 

1 5  To 1 6  F t .  

1 6  T o  2 1  F t .  

2 1  To 3 5  F t .  

3 5  To 45 F t .  

45 To 54 F t .  

54 To 62  F t .  

62 To 7 5  F t .  

7 5  T o  78 F t .  

7 8  To 7 9  F t .  

79  T o  155 F t .  

1 5 5  To 190 F t .  

190 To 200 F t .  

,- 
clay 

s i l t  

c l a y  

s i l t  

f i n e  sand 

c l a y  

grave l  and sand 

sand 

c l a y  

s i l t  

c l a y  

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided should not be used as a basis for 
making financial or any other commitments 

Date entered to WELL 

i 

, 

http://www.env. gov. bc. cdcgi-bidenv-exec/wwwapps/waterbot/e f o d e  ys 7/24/98 



I 

hell Tag Number 000000046630 Construction Date 19801117  

eform outDut from WELL database 

AEE Well #36 
Page 1 of 2 

License Number 

PRODUCTION DATA AT TIME OF DRILLING: 

Artesian Flow 

Static Level 12 feet 

8iJell Yield 0 

Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag 

File Info Flag 

Sieve Info Flag 

Screen Info Flag 

Water Chemistry Info Flag 

Field Chemistry Info Flag 

OSOYOOS (ODYD) Land District 

District Lot 131 Plan 18102  Lot 

Towns hip Section Range 

Indian Reserve Meridian Block 

Quarter 

Island 

BCGS Number (NAD 271 082E083412 Well 5 

Well Use Unknown Well Use 

Construction Method Drilled 

Diameter 6 inches 

Well Depth 96 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from ‘0 to 0 feet 
Slot Size 1 Slot Size 2 

wner: S DETMERS 

ddress: KELOWNA 

rea: KELOWNA 

Slot Size 3 S1a.t Size 4 I 

GENERAL REMARKS: 

1 ELL LOCATION: 

Driller THOMAS WELL DRILLING 

ther Ilfo Flag 

, From 68 To 89 Ft. gray silt 

From 89 To 96 Ft. water-bearing sand 1 
i 

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/efonnkeys 7/24/98 



eform output from WELL database Page 1 of 2 

%ell Tag Number 000000041981 Construct ion Date 197 9040 1 

AEE Well #37 

3wner: JOHN STEGEMAN 

Address: KLO RD. 

Area: KELOWNA 

WELL LOCATION: 

3SOYOOS (ODYD) Land District 

District Lot 131 Plan 8472 Lot 2Well Yield 30 GPM 

Township Section Range 

Indian Reserve Meridian Block 

Quarter 

Island 

PRODUCTION DATA AT TIME OF DRILLING: 

Artesian Flow 

Static Level + feet 

Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag 
BCGS Number (NAD 27) 082E083412 Well 1 

Well Use Unknown Well Use 

Construction Method Drilled 

Diarne t er 4 inches 

Well Depth 167 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 146 to 156 feet 

OKANAGAN ROTARY WELL DRILLING 

icense Number 

File Info Flag 

Sieve Info Flag 

Screen Info Flag 

Water Chemistry Info Flag 

Field Chemistry Info Flag 

Site Info (SEAM) 

Other Info Flag 

Slot Size 1 Slot Size 2 
Slot Size 3 Slat Size 4 
GENERAL REMARKS: 

rom 21 To 67 Ft. silty clay with layers of sand, lots of 

From 0 To 0 Ft. wood and grass, some water, bad odor 

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/eformkeys 7/24/98 



he l l  Tag Number 000000058754 

Owner: FRED KOEHLE 

Address:  2075 KLO R D .  

Area: KELOWNA 

Lot  I 

29 

WELL LOCATION: 

OSOYOOS (ODYD)  Land District 

D i s t r i c t  Lot 131 P l a n  39954 

Township 26 S e c t i o n  Range 

I n d i a n  Reserve Meridian Block 

Q u a r t  e r 

I s l a n d  

BCGS Number (NAD 271 082E083421 W e l l  

e l l  Use Domestic 

o n s t r u c t i o n  Method Dr i l l ed  

Diameter 6 i n c h e s  

e l l  Depth 104 f e e t  

l e v a  t i o n  0 

edrock Depth f e e t  I 
Screen  from 0 t o  0 f e e t  
S l o t  S i z e  1 
S l o t  S i z e  3 
GENERAL REMARKS: 

0 S l o t  S i z e  2 0 
0 Slot S i z e  4 0 

From 0 To 3 F t .  s a n d  g r a v e l  w i t h  c o b b l e s  

From 3 To 6 F t .  t o p s o i l  and sandy  c l a y  

From 6 To 27 F t .  w . b .  g r a v e l  w i t h  s i l t ,  t race  of  c l a y  

Page 1 of 2 * &Vi!m 
C o n s t r u c t i o n  Date 19890424 

Dril ler CAPRI  D R I L L I N G  

L icense  Number 

'RODUCTION DATA AT TIME O F  D R I L L I N G :  
J e l l  Yield 25 GPM 
Lrtesian Flow 3 GPM 

X a t i c  Level + f e e t  

later U t i l i t y  

, i t h o l o g y  I n f o  F lag  

' u p  Test I n f o  F lag  

' i l e  I n f o  F lag  

i e v e  I n f o  Flag 

creen I n f o  F lag  

a t e r  Chemistry I n f o  F l a g  

i e ld  Chemistry In fo  Flag 

i t e  I n f o  (SEAM) 

t h e r  I n f o  F lag  

http://www.env.gov. bc.ca/cgi-bidenv-exec/wappdwaterbotlevs 7/24/98 



efonn output from WELL database 

I 

Page 2 of 2 

From 67 To 100 Ft. silty grey Clay 

From 100 To 108 Ft. very silty dirty sand with some wood and 

From 0 To 0 Ft. a lot of very fine mica (odor) 

From 108 To 138 Ft. silty grey clay with mica 

From 138 To 167 Ft. very clean, fine Silty sand, with some 

From 0 To 0 Ft. very fine mica (fresh water) 

From 0 To 0 Ft. 

From 0 To 0 Ft. "We did not drill thru this aquifer.This 

From 0 To 0 Ft. aquifer could yield a lot of water with 

From 0 To 0 Ft. a larger casing. The water is good to 

From 0 To 0 Ft. taste, although this formation has a lot 

From 0 To 0 Ft. of very fine grey silt. When we left, 

From 0 To 0 Ft. the water was very clear, it's controll- 

From 0 To 0 Ft. ed with a well head and two valves." 

17 rows selected. 

http:llwww. env. gov. bc. c d c  gi- bidenv - exec/wwwapps/waterbot/e formke y s 7/24/98 



eform output from WELL database 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

27  To 3 6  F t .  

36  To 3 9  F t .  

39 T o  4 4  F t .  

4 4  T o  50 Ft. 

50 To 52 F t .  

5 2  To 58 F t .  

58 To 67 F t .  

67 To 93 F t .  

93  To 1 0 1  F t .  

1 0 1  T o  104 F t .  

f i n e  b l a c k  s i l t  wi th  c l a y  

p e a t  and o l d  wood 

c l a y  

w . b .  g r a v e l  w i t h  s i l t  

w.b. g r a v e l  w i t h  p e a t  

sands  and  c l a y ,  t r a c e  of  water  

s i l t y  c l a y  

t i g h t  c l a y  w i t h  g r a v e l  

brown sand and g r a v e l  wi th  c l a y  

w.b. s a n d  and g r a v e l  

~~ ~ ~ 

Page 2 of 2 

Information Disclaimer: 
The Province disclaims all responsibility for the accurrcy of informrtion provided. Informrtion provided should not be used as a basis for 
making financial or any other commitmenh 

Date entered to WELL 

I 

http:llwww.env.gov. bc.ca/cgi-bidenv-exec/wwwapps/waterbot/eys 712419 8 



e l l  Tag NunOer 000000035486 i" 
bwner: S .  E .  K.  I .  D .  

Address: HALL R D . /  JOHNSON R D .  

Area: KELOWNA 

WELL LOCATION: 

OSOYOOS ( O D Y D )  Land District  

District Lot Plan 1920 Lot G 

Township 2 6  S e c t i o n  1 6  Range 

Indian  Reserve Meridian Block 

2 u a r t e r  

I s l a n d  

BCGS Number (NAD 27) 082E083423 Well 

Well Use ABANDONED 

Cons t ruc t ion  Method Dril led 

Diameter 8 i n c h e s  

Well Depth 1 6 1  f e e t  

E l e v a t i o n  0 

Bedrock Depth UNK f e e t  

- 

16 

Screen from 120 t o  158 f e e t  I S l o t  S i z e  1 0 S l o t  S i z e  2 0 I 
0- - S l o t  S i z e  4 0 

ENERAL REMARKS: 
LD OBS WELL # WR-222-77 
B.83 - S . E . K . I . D .  NOW STUDY USING WELL 

Page 1 of 2 

8 BRKISH CULUMEW 
o n s t r u c t i o n  Date 19760813 

Iriller A . C .  DRILLERS 

icense Number 

RODUCTION DATA AT TIME OF D R I  
e l l  Yield 650 USGM 
r t e s i a n  Flow 0 

t a t ic  Level 23 f e e t  

a t e r  U t i l i t y  

i t h o l o g y  I n f o  F l a g  Y 

mp T e s t  I n f o  F lag  Y 

i l e  I n f o  Flag Y 

i eve  I n f o  Flag 

:reen I n f o  F lag  

s t e r  Chemistry I n f o  F lag  Y 

ield Chemistry I n f o  F lag  

i t e  I n f o  (SEAM) 1400186 

:her I n f o  Flag 

L I N G  : 

From 0 To 1 2  F t .  s i l t y  t a n  sand 

From 1 2  To 17 F t .  med. coarse  sand w i t h  sm. cobbly g r a v e l  

From 1 7  To 2 6  F t .  med. coarse  g r a v e l  and c o a r s e  sand (w.b) 

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/eformkeys 7/24/98 



~~ ~~ ~ 

efom output from WELL database 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

Page 2 of 2 

2 6  To 3 9  Ft. 

39 To 40 Ft. 

40 To 74 Ft. 

0 To 0 Ft. 

74 To 86 Ft. 

86 To 96 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

96 To 103 Ft. 

0 To 0 Ft. 

0 To 0 Ft. 

103 To 108 Ft. 

0 To 0 Ft. 

108 To 112 Ft. 

112 To 114 Ft. 

114 To 120 Ft. 

120 To 128 Ft. 

128 To 129 Ft. 

0 To 0 Ft. 

129 To 135 Ft. 

0 To 0 Ft. 

135 To 140 Ft. 

140 To 148 Ft. 

0 To 0 Ft. 

148 To 154 Ft. 

154 To 158 Ft. 

0 To ---UTt. 

158 To 161 Ft. 

0 To 0 Ft. 

compact tan silt with clay lens 

compact tan silt with gravel 

compact coarse gravel and sand, some tan 

silt, changes to cobbly gravel 

till -hard gravelly, tan colored 

very fine to coarse sand with fine and 

coarse gravel, with thin till lens, high 

tan silt content 

fine and med. loose pebbly gravel, high 

fiAe to coarse sand content interbeds 

of tan till, high tan silt 

fine to coarse loose pebbly grvl, some 

very coarse grvl, some tan silt 

med. to coarse pebbly grvl tan silt 

fine to crse sand, tan silt 

cemented crse cobb. grvl (till) 

crse, very crse pebb. grvl (w.b.1 

med. crse sand, some fine sand, some 

pebb. grvl 

fine to crse pebb. grvl and med. coarse 

sand (w.b.) 

med. crse pebb. grvl (w.b.1 

very crse cobb. grvl, quite compact, 

traces of till 

med. coarse, loose pebbly gravel, clean 

fine to coarse pebbly gravel with higher 

med. crse sand content (w.b.1 

fine to crse, compact grvl and sand 

(poor w.b.1 

132 rows selected. 

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. information provided should not bc used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

http://www.env.gov.bc.cdcgi-bidenv - exec/wwwapps/waterbot/eformkeys 7/24/98 



e fom output From WELL database Page 1 of 2 

/ e l l  Tag Number 000000047826  

AEE WellMO 

Const ruc t ion  Date 19810501 

License Number 

Iwner: S E KELOWNA I R R  DIST 

Pump Tes t  I n f o  Flag Y 

F i l e  In fo  Flag 

S ieve  In fo  Flag 

Screen In fo  Flag 

Xater Chemistry In fo  Flag 

F i e l d  Chemistry In fo  Flag 

S i t e  In fo  (SEAM) 

iddress:  BOX 64 E KELOWNA 

k e a  : KELOWNA 

JELL LOCATION : 

ISOYOOS (ODYD) Land D i s t r i c t  

l i s t r i c t  Lot Plan 

rowns h i p  Sec t ion  

Indian Reserve Meridian 

2uar te r  

I s l a n d  

Lot 

Range 

Block 

3CGS N u m b e r  (NAD 2 7 )  082E083423 Well 

d e l l  Use Unknown W e l l  Use 

Zonstruct ion Method D r i l l e d  

3iameter 1 6  inches  

Re11 Depth 200 f e e t  

Elevat ion 0 

Bedrock Depth UNK f e e t  

Screen from 152 t o  195  f e e t  
S l o t  S i ze  1 S l o t  S i z e  2 

p r i l l e r  A.  C .  DRILLERS 

PRODUCTION DATA AT TIME OF D R I L L I N G :  
e l l  Yield 950 GPM 
r t e s i a n  Flow 

t a t i c  Level 45 f e e t  I a t e r  U t i l i t y  

O d l  he& - 4 @ d 5  L 
;- 5uk-l. 3867 

22 &i thology I n f o  Flag Y 

t h e r  In fo  Flag P S l o t  S i ze  3 S l o t  S i ze  4 I 

GENERAL REMARKS : 

From 0 T o  1 0  F t .  hard c l a y  

From 1 0  T o  43 F t .  sand and g rave l  

From 43 To 48 F t .  s i l t  wi th  sand s t r i n g e r s  

http://www.env.gov.b.cdcgi-bidenv - exec/wappdwaterbot/efodeys 7/24/98 



eform output From WELL database Page 1 of 2 

AEE Well #41 

'ell Tag Number 000000044358  

lwner: S.E.K.I.D. 

.ddress: MCCULLOCH RD. / KLO 

.rea: EAST KELOWNA 

ELL LOCATION: 

SOYOOS (ODYD) Land District 

is t ric t Lot Plan 

ownship Section 

ndian Reserve Meridian 

uarter 

Island 

RD . 

Lot 

Range 

Block 

CGS Number (NAD 2 7 )  082E083422  Well 1 

ell Use Observation Well 

onstruction Method Drilled 

iameter 6 inches 

ell Depth 277  feet 

levat ion 0 - A .  

edrock Depth UNK feet 

creen from 230  to 2 7 7  feet 
lot Size 1 0 Slot Size 2 0 
lot Size 3 Q -  - Slot Size 4 0 
ENERAL REMARKS : 

BRKISH COLUMBW 
onstruction Date 1 9 8 0 0 2 0 1  

lriller PACIFIC PUMP & PRESSURE 

,icense Number 

RO DUCT IO1 D 
ell Yield 

TA AT TIME OF DRILLING: 
456 USGM 

.rtesian Flow 0 

tatic Level 167 feet 

ater Utility 

ithology Info Flag Y 

ump Test Info Flag Y 

ile Info Flag 

ieve Info Flag Y 

creen Info Flag 

ater Chemistry Info Flag Y 

ield Chemistry Info Flag 

ite Info (SEAM) 1 4 0 1 8 0 8  

ther Info Flag 

BS. WELL NO. 262  

f l  
rorn 0 To 1 2  Ff. (metres) sand and gravel 

rom 1 2  To 2 6  a/\ (metres) brown clay,' layers of sand 

rom 2 6  To 2 9  Fz. brown clay 
nz 

http://www.env.gov. bc.cdcgi-bidenv-exec/wwwapps/waterbotkformkeys 7/24/98 



efom output from WELL database Page 1 of 2 

AEE Well #42 

hell Tag Number 000000061762 

& BRlTlSH COLUMBIA 
Construction Date 19900905 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

District Lot 10987 Plan 187 Lot 2 5  

Township 26 Section 16 Range 

Indian Reserve Meridian Block 

Quarter 

Island 

BCGS Number (NAD 2 7 )  082E083422 Well 

Well Use Municipal 

Construction Method Drilled 

Diameter 

Well Depth 425 feet 

Elevation 0 

Bedrock Depth feet 

Screen from 0 to 0 feet 
Slot Size 1 0 Slot Size 2 0 

. .  12  inches ‘e. * ,  

wner: SE KELOWNA IRR DISTR P 

PRODUCTION DATA AT TIME OF DRILLING: 
Well Yield 0 
Artesian Flow 0 

Static Level 172 feet 
oellb& 0 i  +3d m45L 
,* SOL F! 378 
Water Utility 

Lithology Info Flag 

Pump Test Info Flag Y 

File Info Flag 

Sieve Info Flag 

Screen Info Flag 

Xater Chemistry InfQ Flag 

Field Chemistry Info Flag 

Site Info (SEAM) 

Slot Size 3 0 Slot Size 4 0 I 

GENERAL REMARKS : 

3 

priller ALL WESTERN DRILLING 

kicense Number 

ther Info Flag P 

From 0 To 2 6  Ft. Coarse gravel & clay 

From 26 To 77  Ft. Sandy silt - small pebbles 
From 7 7  To 130 Ft. Sandy silt & clay 

http://www.env.gov. bc.ca/cgi-bin/env-exec/wwwapps/waterbot/efonnkeys 7/24/9 8 



eform output from WELL database 

From 130 T o  1 7 7  F t .  Hard clay & small boulders 

From 177 To 285 F t .  Hard till, small boulders, thin layers 

From 0 To 0 F t .  wet coarse sand 

From 285 To 306 F t .  Very hard till & pebbles 

From 306 To 4 2 0  F t .  Wet sands & gravel fine t o  coarse 

From 420 To 4 2 5  F t .  T i l l  hard 

Page 2 of 2 

Information Disclaimer: 
The Province disclaims all responsibility for the accuracy of information provided. Information provided should not be used as a basis for 
making financial or any other commitments. 

Date entered to WELL 009503 16 

http://wvw .env.gov. bc.ca/cgi-bin/env-exec/wwwapps/waterbot/eys 7/24/98 





efom output from WELL database 

AEE Well ##43 

X e l l  Tag Nmber 000000015629 

~~ 

Page 1 of 2 

Owner: T MCLAUGHLIN 

Address: SAUCIER RD.  

Area: KELOWNA 

WELL LOCATION: 

OSOYOOS (ODYD) Land District 

Dis t r ic t  Lot  238 Plan L o t  

Township 2 9  S e c t i o n  32 Range 

I n d i a n  Rese rve  M e r i d i a n  B lock  

Q u a r t e r  

I s l a n d  

BCGS Number (NAD 27)  082E083232 Well 1 

W e l l  Use Unknown W e l l  Use 

C o n s t r u c t i o n  Method Unknown C o n s t r u  

Di arne t e r  6 i n c h e s  

d e l l  Depth 3 4 1  f e e t  

E l e v a t i o n  0 

Bedrock  Depth UNK f e e t  

S c r e e n  from 0 t o  0 f e e t  
S l o t  S i z e  1 S l o t  S i z e  2 
S l o t  S i z e  3 Sla S i z e .  4 
GENERAL REMARKS: 
VERY HARD, HAVE A SOFTENER. 

From 0 To 31 F t .  g l a c i a l  t i ll  

BRITISH COLUMB~A 
: o n s t r u c t i o n  Date  19580801 

) r i l l e r  G . & . G .  WELL D R I L L I N G  

i c e n s e  Number 

'RODUCTION DATA AT TIME O F  DRILLING: 
' e l l  Yield 3 GPM 
z t e s i a n  Flow 

t a t i c  Leve l  331  f ee t  

'ater U t i l i t y  

, i t h o l o g y  I n f o  F l a g  Y 

ump T e s t  I n f o  F l a g  

' i l e  I n f o  F l a g  

i e v e  I n f o  F l a g  

creen I n f o  F l a g  

a te r  Chemis t ry  I n f o  F l a g  

i e l d  Chemis t ry  In fo  F l a g  

i t e  I n f o  (SEAM) 

t h e r  I n f o  F l a g  

From 3 1  To 68 F t .  g l a c i a l  t i ll ,  boulders 

From 68 To 73 F t .  c o a r s e  g r a v e l  

http://www.env.gov. bc.ca/cgi-bidenv-exec/wapps/waterbot/eformkeys 7/24/98 



eform output from WELL database 

From 73 To 108 Ft. coarse gravel, silty sand 

From 108 To 119  Ft. gravel and sand 

From 119 To 122 Ft. fine gravel, sand 

From 122 To 158 Ft. gravel, sand 

From 158 To 197 Ft. coarse gravel, sand 

From 197 To 212 Ft. fine sand 

From 212 To 227 Ft. fine sand 

From 227 To 294 Ft. coarse sand, gravel 

From 294 To 300 Ft. silty sand 

From 300 To 338 Ft. silty sand and gravel 

From 339 To 0 Ft. fine sand, gravel -some water 

From 339 To 3 4 1  Ft. coarse gravel, water 

15 rows selected. 

Page 2 of 2 
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hel l  Tag Number 000000020853 

Owner: E GRUENKE 

Address:  KELOWNA 

Area : KELOWNA 

WELL LOCATION: 

3SOYOOS ( O D Y D )  Land District 

Distr ic t  Lot P lan  11460 Lot 1 

Township 29 S e c t i o n  31 Range 

I n d i a n  Reserve Mer id i an  Block 

Quarter  

I s l a n d  

BCGS Number (NAD 27)  082E083232 Well 

Well Use Unknown W e l l  Use 

C o n s t r u c t i o n  Method Dri l led 

D i  arne t e r  4 i n c h e s  

W e l l  Depth 358 f e e t  

E l e v a t i o n  0 

Bedrock Depth UNK f e e t  

S c r e e n  from 0 t o  0 f e e t  
S l o t  S i z e  1 S l o t  S i z e  2 

3 

Page 1 o f 2  

BWGH CULUMBW 
Z o n s t r u c t i o n  Date 19670815 

Dr i l le r  OKANAGAN ROTARY WELL D R I L L I N G  

License Number 

?RODUCTION DATA AT TIME OF D R I L L I N G :  
Jell Yield 28 GPM 
k t e s i a n  Flow 

Stat ic  Level  178 f e e t  

Ja te r  U t i l i t y  

, i t h o l o g y  I n f o  F l a g  Y 

'ump T e s t  I n f o  F lag  

' i l e  I n f o  F l a g  

; i e v e  I n f o  F lag  

; c r e e n  I n f o  F lag  

l a t e r  Chemistry I n f o  Flag 

' ie ld  Chemistry I n f o  F l a g  

; i t e  I n f o  (SEAM) 

I the r  I n f o  Flag 

From 0 To 20 F t .  c l a y  and s h a l e  (brown) 

From 20 T o  67 F t .  till - rock  and g r a v e l  i n  h a r d  s i l t y  c l a y  

From 67 To 86 F t .  d r y  r o c k s  and g r a v e l  ( l o s t  c i r c u l a t i o n )  

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/eformkeys 7/24/98 



Page 2 of 2 eform output fiom WELL database 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

8 6  To 1 4 4  Ft. 

0 To 0 Ft. 

1 4 4  To 180  Ft. 

0 To 0 Ft. 

180 To 220 Ft. 

220 To 242 Ft. 

0 To 0 Ft. 

242 To 247 Ft. 

2 4 1  To 256  Ft. 

2 5 6  To 260 Ft. 

2 6 0  To 269  F t .  

2 6 9  To 278 Ft. 

0 To 0 Ft. 

278 To 284 Ft. 

2 8 4  To 292 Ft. 

292 To 296  Ft. 

296  To 304 Ft. 

304 To 308 Ft. 

308 To 338 Ft. 

338 To 358  Ft. 

0 To 0 Ft. 

till -stones and gravel in hard clay 

(grey) 

till -rocks and gravel in sandy clay 

(grey) 

w.b. fine sandy clay (grey) 

till -rocks and gravel in hard silty 

clay (grey) 

sandstone 

rock gravel in hard clay (grey) 

sandstone 

w.b. fine sand 

till -hard sandy grey clay with rocks 

and gravel 

sandstone 

fine sand, w.b. 

clay -light blue, soupy and sticky 

w.b. rocks, gravel and sand 

fine hard sand (grey) 

sandy clay (grey) 

clay with sand, black mud, water, 

reddish 

4 rows selected. 

 information Disclaimer: 
The Province disclaims all raponsibilify for the accuracy of information provided. Information provided should not be used as a basis for 
making financial or any other commitments. 

Date entered to WELL 

http://w.env. gov. bc.ca/cgi-bin/env-exec/wwwapps/waterbot/eformkeys 7/24/98 



eform output from WELL database 

AEE Well #45 

/ Address : KELOWNA 

Area: KELOWNA 

WELL LOCATION: 

SIMILKAMEEN Land District 

District Lot Plan Lot 

Township 28 Section Range 

Indian Reserve Meridian Block 

Quarter 

Island 

BCGS Number (NAD 2 7 )  082E083211 Well 

Well Use Unknown Well Use 

Construction Method Drilled 

Di ame t er 8 inches 

Well Depth 164 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 141 to 158 feet 
Slot Size 1 Slot Size 2 

wner: OK MISSION STH WATER 

10 

Page 1 of 2 

& BRITLSH COLUMBIA 
Construction Date 19840803 

Driller PACIFIC PUMP & PRESSURE 

License Number 

PRODUCTION DATA AT TIME OF DRILLING: 
Well Yield 505 GPM 
Artesian Flow 

Static Level 97 feet 

Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag 

File Info Flag 

Sieve Info Flag 

Screen Info Flag 

Water Chemistry Info Flag Y 

Field Chemistry Info Flag Y 

Site Info (SEAM) 1401958 

Other Info Flag 

From 0 To 3 Ft. pavement - 4 '  silty gravel 

From 3 To 11 Ft. silty tan clay 

From 11 To 15 Ft. sandy clay 

http://www.env.gov. bc.cdcgi-bin/env-exec/wwwapps/waterbotfeformkeys 712 819 8 



eform output from WELL database 

AEE WellM6 

_ _  - - ~- 

Zonstruction Date 19710501  

Page 1 of 2 

Driller S.A.E. DRILLING 

License Number 

PRODUCTION DATA AT TIME OF DRILLING: 
Well Yield 105 USGM 
Artesian Flow 

Static Level 32  feet 

Lot 1: 

2 9  

Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag 

File Info Flag 

Sieve Info Flag 

Screen Info Flag 

Water Chemistry Info Flag Y 

Field Chemistry Info Flag 

Site Info (SEAM) 

Other Info Flag 

I 

hell Tag Number 000000024782 

Owner: BROME ESTATES LTD 

Address: HOBSON RD RR 4 KELOWNA 

Area : KELOWNA 

HELL LOCATION: 

3SOYOOS (ODYD) Land District 

District Lot 167 Plan 

Township Section Range 

Indian Reserve Meridian B l o c k  

Quart e r 

Island 

BCGS Number (NAD 27)  082E083213 Well 

Well Use Unknown Well Use 

Construction Method Unknown Constru 

Diameter 8 inches 

Well Depth 62 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 5 8  to 62 feet 
Slot Size 1 Slot Size 2 
Slot Size 3 Set Size. 4 
GENERAL REMARKS : 

From 0 To 20 Ft. sand and gravel 

From 20 To 32 Ft. clay and gravel, hardpan 

From 32 To 62 Ft. w.b. sand with gravel 

http ://www.env. gov.bc.ca/cgi-bin/env-exec/wwwapps/waterbot/eformkeys 7/28/98 



eform output from WELL database 

AEE Well #47 

b e l l  Tag Number 000000053560 

Owner: WESTWIND NURSERY 

Address: KLO R D  

Area : KELOWNA 

Page 1 of 2 

WELL LOCATION: 

OSOYOOS (ODYD) Land District  

District  Lot 131 Plan 8012 

Towns h i p  S e c t i o n  Range 

I n d i a n  Reserve Meridian Block 

Q u a r t e r  

I s l a n d  

BCGS Number (NAD 27) 082E083421 Well 

Well Use Commercial and I n d u s t r i a l  

C o n s t r u c t i o n  Method Dr i l led  

Diameter 6 i n c h e s  

Well Depth 135 '  f e e t  

E l e v a t i o n  0 

Bedrock Depth UNK f e e t  

Screen  from 0 t o  0 f e e t  
S l o t  S i z e  1 0 S l o t  S i z e  2 0 

Lot ? 

33 

S l o t  S i z e  3 S l o t  S i z e  4 

@ BW~SH COLUMBIA ~~ -~ - - ~- 

: o n s t r u c t i o n  Date 19840511 

l r i l l e r  CAPRI  D R I L L I N G  

License Number 

?RODUCTION DATA AT TIME OF DRILLING: 
g e l 1  Yield 80 GPM 
k t e s i a n  Flow 0 

S t a t i c  Level + f e e t  

ga te r  U t i l i t y  

Li thology I n f o  F l a g  Y 

Pump T e s t  I n f o  F l a g  

F i l e  I n f o  F lag  

Sieve I n f o  F lag  

Screen I n f o  F l a g  

Mater Chemistry I n f o  Flag 

Field Chemistry I n f o  Flag 

S i t e  I n f o  (SEAM) 

3 t h e r  I n f o  Flag 

rom 0 To 2 1  F t .  sand and g r a v e l  

2 1  To 25 F t .  g r a v e l  1::: 25 T o  53 F t .  c o n s o l i d a t e d  c l a y ,  g r a v e l  

http://www.env.gov.bc.ca/cgi-bidenv - exec/wwwapps/waterbot/efomzkeys 7/28/98 



eform output from WELL database 

From 53 To 5 7  F t .  s i l t y  c l a y  and g r a v e l  

From 5 7  To 8 0  F t .  c o n s a l  c l a y  and g r a v e l  

From 8 0  To 100 F t .  sands and Clays 

From 100  To 1 0 6  F t .  s i l t s  and g r a v e l  

From 1 0 6  To 1 2 4  F t .  s i l t  and c l a y  

From 124 To 128 F t .  c l a y  

From 1 2 8  T o  135 F t .  sand and g r a v e l  

1 0  rows selected.  

Page 2 of 2 

i 
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X e l l  Tag Number 000000021903 

Owner: SCHOOL DISTRICT # 2 3  

Address: 599 HARVEY AVE KELOWNA 

Area : KELOWNA 

XELL LOCATION: 

OSOYOOS ( O D Y D )  Land Distr ic t  

District  Lot 3 5 8 Plan 2872 

Towns h ip  Sect i on  Range 

Indian  Reserve Meridian Block 

Q u a r t e r  

I s l a n d  

BCGS Number (NAD 2 7 )  082E083213 Well 

W e l l  Use Unknown Well Use 

Construct ion Method D r i l l e d  

Diane t e r  4 inches  

Well Depth 96 f e e t  

E leva t ion  0 

Bedrock Depth UNK f e e t  

Screen from 0 t o  0 f e e t  
' S l o t  Size 1 S l o t  S i z e  2 

Lot 1 

24 

S l o t  S ize  3 &l&z S i z e  4 
GENERAL REMARKS: 

From 0 To 1 0  F t .  brown c lay ,  sand and g rave l  

From 1 0  To 24 F t .  loose  sand, g rave l  and rocks  

From 24 To 30 F t .  a l l  b ig  rocks with coarse  g rave l ,  loose ,  

Page 1 of 2 

p& BRKISH CUMBPI 
Construct ion Date 19681029 

Dril ler OKANAGAN ROTARY WELL D R I L L I N G  

License Number 

PRODUCTION DATA AT TIME O F  DRILLING:  
B e l l  Yield 
k r t e s i a n  Flow 

40 GPM 

S t a t i c  Level 2 1  f e e t  

Bater U t i l i t y  

Lithology In fo  Flag Y 

Pump Test  In fo  Flag 

F i l e  I n fo  Flag 

Sieve I n f o  Flag 

Screen In fo  Flag 

Water Chemistry In fo  Flag 

Field Chemistry I n f o  Flag 

S i t e  I n f o  (SEAM) 

X h e r  I n f o  Flag 

http://www.env.gov.bc.ca/cgi-bin/env_exec/wwwapps/waterbot/eforrnkeys 94/98 



efonn output from WELL database 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

From 

~~ ~ 

Page 2 of 2 

F r o m  0 To 

3 0  To 

43 To 

0 To 

50 To 

56  To 

0 To 

7 0  To 

a 4  TO 

0 To 

0 To 

0 To 

0 F t .  

4 3  F t .  

50 F t .  

0 F t .  

56 F t .  

7 0  F t .  

0 F t .  

84  F t .  

96 F t .  

0 F t .  

0 F t .  

0 F t .  

wa te r  

g r e y  c l a y  

b i g  r o c k s  w i t h  s a n d  and g r a v e l ,  h e a v i l y  

l o a d e d  w i t h  c l a y  

g r e y  s i l t ,  h a r d  packed, washes e a s i l y  

a l l  b i g  g r a n i t e  r o c k s  and g r a v e l  

l o a d e d  w i t h  c l a y  s i l t ,  water 

v e r y  f i n e ,  s i l t y  s a n d  

v e r y  c o a r s e  g r a v e l ,  water 

Took ou t  40 ga l s /min .  by a i r  l i f t .  Water 

is  v e r y  good t o  t a s t e .  

15  rows selected. 

Information Disclaimer: 
The Province disclaims all responsibility for the accurrcy of information provided. Information provided should not be uxd u a basis for 
making financial or any other commitmeah 

Date entered to WELL 

http://www.env.gov. bc.ca/cgi-bin/env-exec/wwwapps/waterbot/efodeys 9/1/98 



eform output from WELL database 

Xell Tag Number 000000022932 

Owner: DAVE BORDEN 

Address: PARET RD SOUTH KELOWNA 

Area: SOUTH KELOWNA 

WELL LOCATION: 

SIMILKAMEEN Land District 

District Lot 579 Plan 17060 Lot : 

Township Section Range 

Indian Reserve Meridian Block  

Quarter 

Island 

BCGS Number (NAD 27)  082E083212 Well 2 

Well Use Unknown Well Use 

Zonstruction Method Drilled 

Diameter 4 inches 

Well Depth 76 feet 

Elevation 0 

Bedrock Depth UNK feet 

Screen from 0 to 0 feet 
Slot Size 1 Slot Size 2 

Page 1 of 2 

Slot Size 3 -3ku-t Size. 4 
GENERAL REMARKS: 

_ _ _  - - 

Zonstruction Date 19691101 

3riller ART MOORE & SON 

License Number 

PRODUCTION DATA AT TIME OF DRILLING: 
Well Yield 25 IGM 
Artesian Flow 

Static Level 5 6  feet 

Water Utility 

Lithology Info Flag Y 

Pump Test Info Flag 

File Info Flag 

Sieve Info Flag 

Screen Info Flag 

Water Chemistry Info Flag 

Field Chemistry Info Flag 

Site Info (SEAM) 

Other Info Flag 

From 0 To 2 Ft. topsoil 

From 2 To 40 Ft. coarse gravel clay and boulders 

From 40 To 7 4  Ft. coarse gravel and sand 

http://www.env.gov. bc.ca/cgi-bin/env-execIwwwapps/waterbot/e~S 9/1/98 



Pcpt h Intervnl 

0 - 3  
3 -  13 

13 - 28 
28 - 3 8  
38 - 58 
5 8  - 64 
64 - 108 
108 - I10 
110- 11s  
1 1 5  - I70 
130-  137 
137 - 139 
139 - 142 
142 154 

. 154.  163 
163 - 167 
167 - 177 
177 - 179 
179 -182 
182 - 185 
18s - 168 
188 - 191 
191 - 137 
197 - 200 

Topsoil, sand k i;; a \  el, !Rrgc c(jbb1cs 
Snnd and g r w l  
Sandy clay 
Silt with snnd gtrIngcrs 
Sandy silt wilt:. c : ~ y  . .. L 9 I sc I 
Silt an3 clay 
Clay 
Sand and ailt w1:i: m n l l  amount of tiiic 8rnvcl 
Silty sand 
SRnAy sill, p y  
Grey sand and si!! 
Gravelly till 
I'iglit ntigular gIiivel with c11y fci:ccs 
Coarse tight heat-.? si\lld 3rd gravel 
Sand and gravel v.*i;h a silt Iws ~t 161 fibct 
Sand with sotlie fi:*c. gravel 
Loose sand arid y a w l ,  i*ourid gave! 
Gravel and cobblcs ivlth fine sand 
Coarse sand RI'I;~ +,r~~.~cl,  ve? lcose with cobbles 
'I'vri coloured c m w  ialld aird gravel 
Tan. iiiediuin to C ~ L J I C U  sand with smie gfavel and cobbles 
Medium to coarsc sand with soiilt' sinall gravel 
Medium to coarse gi-a\.el w d  s a i d  with cobbles, loose 
Tightened-up, layet Y of black sill 



COBBLES 

I MUMETRES I MICRONS 

SILT CLAY 
GRAVEL SIZES SAND SIZES 

COARSE f l N E  C W E  MEDlUM FINE 

. 

I I 1 I 

1000 100 10 1 0.1 .01 . O O l  .Ol 
GRAIN SIZE IN MUIMETRES 

D1o = mm 

D s ~  = 0.23 mrn 

D a  = 0.36 mm 

01 

GRAVEL % 

SAND 88. R 

FINES 12. R 

REMARKS: 

a AGRA 
Earth & Environmental 

GRAIN SIZE DISTRIBUTION 

PROJECT No: KX12158 DATE: 96.09.22 
LOCATION: City of Kelowna-Rotory Marsh 

HOLE: SAMPLE: 
DEPTH: 6.6 m 
TECHNICIAN: CW 40 



GRAVEL SIZES COBBUS 
COARSE I W L  

SILT CLAY 
SAND SIZES 

COARSE MEDIUM flNE 

I ~ A G R A  

Dso = 0.32 mm 

D60 = 0.46 mm 
I 

C" = 2.5 

cc = 1.2 

SAND 94. % 

FINES 6. R 

SAMPLE: 
m Earth & Environmental 

GRAIN SIZE DISTRIBUTION 41 

PROJECT No: KX12138 DATE: 98.09.22 
LOCATION: City of Kelowna-Rotary Marsh 

HOLE: 
9.8 

TECHNICIAN: Cw 



I ~ A G R A  

U.S. STANDARD SIEVE SIZES 

COBBLES 

2 

SILT CLAY 
GFUVEL SIZES SAND SIZES 

, 

flNE CMRSE MJE COARSE MEDIUM 

MILLIMETRES I MICRONS 

100 10 1 0.1 .o 1 .oo 1 .ooo 1000 
t I I I 1 

I 

D l O  = mm SAND 

Ds0 = 0.20 mm 

Dw = 0.25 mm 

C" = 
cc = 

GRAVEL % 

SAND 88. % 

FiNES 12. % 

E8Hh & Environmental 
GRAIN SIZE DISTRIBUTION 

PROJECT No: KX 1 2 1 38 DATE: 98.09.22 
LOCATION: City of Kalowno-Rotary Marsh 

HOLE: SAMPLE: 

TECHNICIAN: cw 
13.1 m 

42 



COBBUS 

U.S. STANDARD SIEVE SIZES 

SILT CLAY 
GRAVEL SIZES SAND SIZES 

COARSE RNE COUZSE MEDIUM FINE 

. 

MILLfIMETRES MICRONS 
I I I I I 

Djo = 0.17 mm GRAVEL % 
REMARKS: 

030 = 0.24 mm 

060 = 0.34 mm 

C" = 2.0 
cc = 0.97 

e AGRA 

SAND 94. w 

FINES 6. W 

Earth & Environmental 
GRAIN SIZE DISTRIBUTION 

~ 

PROJECT NO: KX12138 DATE: 98.09.22 
LOCATION: City of Kelowna-Rotary Marsh 
HOLE: SAMPLE: 
DEPTH: 16.4 m 
TGCHNICW: cw 43 



COBBLES 

I MILLIMETRES I MICRONS 

SILT CLAY 
GRAYEL SIZES S A M )  SIZES 

COARSE FlNE COARSL YEDlUU nNE 

, 

1000 100 

Ol0 = 0.18 mm 

D30 = 0.24 mm 

DW = 0.34 mm 

I 

10 

GRAVEL s 

SAND 95. 56 

FINES 5. m 

1 0.1 

c?5 AGRA 
Earth & Environmental 

GRAIN SIZE DISTRIBUTION 

GRAIN SIZE IN MILLWTRES 

PROJECT No: KX12138 DATE: 98.09.22 
LOCATION: Ctty of Kelowna-Rotary Marsh 

HOLE: SAMPLE: 
DEPTH: 18.7 m 
TECHNICIAN: cw 44 

.o 1 .oo 1 .ooc 



COBBLES 

U.S. STANDARD SIEVE SIZES I 

SILT CLAY 
GRAVEL SIZES SAND SIZES 

COARSE FWE COCRSE MEDIUM FlNE 

. 

MILLIbfETRES MICRONS 

Dl0 = mm 

Du, = 0.35 mm 

Dm = 0.84 mm 

C” = 
cc = I 

I 

GRAVEL % 

SANO 88. 5% 

FINES 11. % 

e AGRA 
PROJECT No: KX12158 DATE: 98.09.22 
LOCATION: City of Kelowna- Eldomdo 

- 

HOLE: 
Earth & Environmental 1 DmTW: 3.2 

SAMPLE: 
m 

GRAIN SIZE DISTRIBUTION I TECHMCIAN: CW 45 



U.S. STANDARD SENE SIZES 

MIUIMETRES MICRONS 
I I I I I 

L 

Dl0 = mm 

D30 = 0.20 mm 

D ~ o  = 0.31 mm 

C" = 
cc = 

2 

GRAVEL % 

SAND 81. 53 

FINES 19. w 

Earth & Environmental 
GRAIN SIZE DISTRIBUTION 

REMARKS: 

HOLE: 

TECHNJCIAN: cw 
8.8 DEPTH: 

e AGRA 
PROJECT No: KX12138 DATE: 98.09.22 
LOCATION: City of Kelowna- Eldomdo 

SAMPLE: 
m 

46 



GRAVEL SIZES COBBLES 
W S C  PNE 

I 1;z ;e j, 19 9.5 4 . k  2.0 a!io u s  2 b  l i o  75 45 2 I 

SILT CLAY 
s m  SIZES 

COARSE MWUU FlNE 

MILLIbaETRES 

REMARKS: 

I 

MICRONS 

SUMMARY 

a AQRA 
Earth & Environmental 

GRAIN SIZE DISTRIBUTION 

DlO = mn 

Dm = 0.30 mn 

Dm = 0.42 mn 

C" = 
cc = 

PROJECT No: KX12138 DATE: 98.09.22 
LOCATION: City of Kolowna- Eldomdo 
HOLE: SAMPLE: 
DEPTH: 13.1 m 
TECHNICIAN: CW 47 

GRAVEL s 

SAND 89. % 

FINES 11. I?, 



GRAVEL SIZES COBBLES 
COARSE ME 

SILT CLAY 
SAND SIZES 

FlNE COARSE MEDIUM 

I 
~~ 

MILLIMETRES 
I 1 

MICRONS 

Dlo = 0.18 mm !a! GRAVEL 

DSo = 0.44 mm 

DW = 1.0 mm 

SAND 92. % 

FINES 0. w 

a AGRA 
Earth & Environmentlo/ 

GRAIN SIZE DISTRIBUTION 

PROJECT No: KX12138 DATE: 98.09.22 
LOCATION: City of Kalowno- Eldomdo 

HOLE: SAMPLE: 

TECHNICIAN: cw 
22.9 m 

49 



GRAVEL SIZES COBBLES 
COARSE f l N C  

SILT CLAY 
SAND SIZES 

COARSE YEDlUW flNE 

REMARKS: 

I 

MIUIMETRES 
1 I 

MICRONS 
r I I I 

Dlo = 0.27 mm 

DM= 0.42 mm 

Dw = 0.77 mm 

Cu = 2.8 

Cc = 0.87 

GRAVEL w 

SAND 100. % 

FINES w 

a AGRA 
Earth & Environmental 

GRAIN SIZE DISTRIBUTION 

PROJECT No: KXl2138 DATE: 98.09.29 

LOCATION: CITY OF KELOWNA - ELDORADO 
H O U :  SAMIJU: 
DEPTH: 29.5 rn 
TECHNICIAN: 61 



t 

COBBLES 

I 152 76 sa 19 0.5 4.75 2.0 850 4.25 250 150 71 4s 2 1 

SILT CLAY 
GRAVEL SIZE3 SAND SIZES 

, 

nNE COARSE FINE C O M S  MEBUM 

MILLIMETRES I MICRONS 

Dlo = 0.18 mm 

D3,, = 0.26 mm 

Dw = 0.35 mm 

C" = 1.9 

cc = 1.0 

I 

1000 

GRAVEL % 

SAND 99. w 
FINES 1. % 

I 

100 

dB AGRA 
Earth & Environmental 

GRAIN SIZE DISTRIBUTION 

I I I 

10 1 0.1 .Ol  .oo 1 .ooc 
GRAIN SIZE IN MILLIMETRES 

PROfECT No: KX12138 DATE: 98.09.29 

HOLE: SAMPLE: 
DEPTH: 32.8 m 

LOCATION: CITY OF KELOWNA - ELDORADO 

TECHNICW: 62 

REMARKS: 

I 

S U W Y  
I 



GRAVEL SIZE3 COBBLES 
CMRSE FINE 

U.S. STANDARD SIEVE SIZES 

SILT CLAY SAND SIZES 

COARSE YEMUU FINE I 

8Q loa 

MILLIMETRES 
I I 

266 

MICRONS 
I I 

152 78 38 10 Q.5 4.75 2x) 8% 4211 2& I& 75 A 

Dqo = 2.0 mm 

Dso = 4.9 mm 

Duo = mm 

2 

GRAVEL 71. % 

SAND 24. 54 

FINES 5 .  % 

GRAIN SIZE IN MIUIMETRES 

REMARKS: 1 SUMMARY 
I 

e AGRA 
Earth & Environmental 

GRAIN SIZE DISTRIBUTION 

C" = 
cc = 

PROJECT No: KX12138 DATE: 98.09.22 
LOCATION: 
HOLE: SAMPLE: 
DEPTH: 22.9 m 
TECHNICIAN: CW 5c 

City of Kelowna- Collot Road 



SILT CLAY 
GRAVEL SIZES SAND SIZES 

C W L  ftNE COMSE MEMUM FINE 

COBBLES 

D l O  = mm 

030 = mm 

D60 = mm 

C" = 
cc = 

L I I I I I I I 

U.S. STANDARD SIENE SIZES 

-~~ - 

GRAVEL 5. % 

SAND 32. W 

FINES 63. R 

152 70 38 19 9.5 4.75 2.0 650 425 250 150 75 45 2 I 

Earth & Environmental 
GRAIN SIZE DISTRIBUTION 

~~ 

MICRONS 

H O U :  

TECHNICIAN: CW 
26.2 DEPTH: 

f 000 
I 

100 10 
I 

1 
I r ~- 

0.1 .01 

GRAIN SIZE IN MIJ.T,TXIIETRES 

REMARKS: 

I e AGRA 

I 

.oo 1 .01 

SUMMARY 

PROJECT No: KX12138 DATE: 98.09.22 
LOCAmON: City of Kelowna- Collrt Road 

SAMPLE: 
m 

51 



GRAVEL SUES COBBUS 
C M M e  mE 

U.S. STANDARD SIEVE SIZES 

SILT CLAY SAND SIZES 

CQCJISE MEDIUM flNE 

MlUIMETRES 
I I 

MICRONS 
I I I i 

mm 016 = 
D30 = mm 

Dw = 1.8 mm 

GRAVEL 23. % 

SAND 34. % 

FINES 43. % 

e AGRA 
Esrth 4 Environmental 

GRAIN SIZE DISTRIBUTION 

PROJECT No: KX 1 2 1 38 DATE: 98.09.22 
LOCATION: 
HOLE: SAMPLE: 
DEPTH: 29.5 m 
TECHNICIAN: cw 52 

City of Kelowna- Collst Road 



COBBLES 

152 76 36 19 9.5 4.76 2.0 650 425 250 l& % 4k 2 I 

SILT CLAY 
GRAVEL SIZES SAND SIZES 

, 

COARSE FINE COARSE YEDIUU FlNE 

I MILLIMETRES I MICRONS 

D1o = mm 

D30 = mm 

Dw = 2.6 mm 

1000 

GRAVEL 27. % 

SAND 40. R 

FINES 33. % 

100 

Earth & Environmental 
GRAIN SIZE DISTRIBUTION 

10 1 0.1 .o 1 

GRAIN SIZE IN MIUIMETRES 

HOLE: SAMPLE: 

TECHMCIAN: cw 
32.8 m DEPTH: 

,001 .ooo 

REMARKS: 

I 

SUMMARY 

e AGRA 
PROJECT No: KX 1 2 1 38 DATE: 98.09.22 
LOCATION: City of Kelowna- Collet Road 

53 



1 
I 1 

! 

! 

I 

1 

I 
i 

i 

i 
i 

4 

COBBLES 
I 

SILT CLAY 
GRAVEL SIZES SAND SIZES 

COMSE WE COARSE MU)IUY flNE 

. 

I U.S. STANDARD SIEVE SIZES 

M-S MICRONS 
1000 

D l O  = mm 

D s =  0.77 mm 

Dbo = 5.2 m m  

100 10 1 0.1 .o 1 

GRAIN SIZE IN MUMETRES 

GRAVEL 43. R 

SAND 32. % 

FINES 25. R 

,001 .ooc 

Earth 4 Environmental 
GRAIN SIZE DISTRIBUTION 

HOLE: SAMPLIE: 

TECHNICIAN: CW 54 
36-0 m DEPTH: 

e AGRA 
PROJECT No: KX 1 2 1 38 DATE: 98.09.22 
LOCATION: City of Kelowna- Cotlrt Rood 



COBBLES 

I I 

SILT CLAY 
GRAVEL SIZES SAND SIZES . 

flNE COARSE mE C M S E  M U U M  

I MILLIMETRES I 

DlO = mm 

D s  = 1.1 mm 

Om = 4.9 mrn 

MICRONS 

GRAVEL 41. % 

SAND 41. % 

FINES 18. % 

1 

Earth & Environmental 
GRAIN SIZE DISTRIBUTION 

HOLE: SAMPLE: 

TECHNICIAN: cw 
50,Q rn 

55 

11 cu = 

e AGRA PROJECT No: KX 121 38 DATE: 98.09.22 
LOCATION: Clty of Kelowna- Mayor Road 



r 

COBBLES SILT CLAY GRAVEL SIZES SAND SIZES 

CMRSE FINE COARSE MEMUM FlNE 

, 

U.S. STANDARD SIFXE SIZES 

MILLIMETRES 
I I 

2 

UCRONS 
I I I 

REMARKS: 

D30 = m m  

Dm = 0.89 mm 

SUMMARY 

SAND 46. R 

FINES 45. % 

m m  GRAVEL 9. w 1 Dl0 = 

a AGRA 
Earth & Environmental 

GRAIN SIZE DISTRIBUTION 

PROJECT No: KX12138 DATE: 98.09.22 
LOCATION: 
HOLE: SAMPLE: 
DEPTH: 54,7 m 
TECHNICLAN: cw 56 

City of Kelowno- Mayor Rood 

C" = 
c c  = 



100 

90 

80 

70 

60 

a 

a 30 

20 

10 

COBBLES GRAVEL SIZES SAND SIZES 

COARSE r n E  COCRSE UfflUk FlNE 

. SILT 

e AGRA 
Earth & Environmental 

GRAIN SIZE DISTRIBUTION 

CLAY 

PROJECT No: KX 1 2 1 36 DATE: 98.09.22 
LOCATION: 
HOLE: SAMPLE: 
DEPTH: 64.0 m 
TECHNICIAN: cw 57 

Clty of Kalowna- Mayer Road 

152 70 W 19 0.5 4.75 2.0 854 425 250 1% 76 45 2 

MlUIMETRES I MICRONS 

1000 100 10 1 0.1 

GRAIN SIZE IN MUMETRES 
.Ol  .oo 1 .ooc 

SUMMARY REMARKS: 
D10 = mn 

0s = 0.68 mn 

Dm = 1.5 mn 

cc = 
I 

GRAVEL 15. % 

SAND 59. R 

FINES 26. R 



SILT GRAVEL SIZES SAND SIZES 

COARSE flNE COARSE MEOIUM nNE 

COBBLES , 

U,S. STANDARD SiEvE SIZES 

CLAY 

- 

ldILL&ETRES MICRONS I 1 

e AGRA 
Earth & Environmental 

I--- - 1  

1000 100 

PROJECT No: KX12138 DATE: 98.09.22 
UCATION: City of Kelowna- Mayet Road 

HOLE: SAMPLE: 
DEPTH: 70.5 m 

1 I 

10 1 0.1 . O l  

GRASN SIZE IN MIUI-S 

GRAIN SIZE DISTRIBUTION 

.oo 1 .0001 

- -- 

TECHNICIAN: cw 

I 

S U W Y  
D1o = mn 

D a  = mn 

DW = 1.3 mn 

cu = 
cc = 

GRAVEL 18. % 

SAND 40. % 

FINES 42. R 

I 



NORWEST rn LABS 

250 E62 Y Z t 6  P.03 

u 
Addrtu: 951 RAYMER A M  i 

ClimCodr; C l m  
r 

Namu: CITY OF Ku OWNA Tl?EAyUCNT PLT --1 I -- Wodtorder 38784 

KELOWNA 
BC V l Y U 7  

ARn: Marianne Tams i 
Phone: 0 862 5510 i 

-- i F ~ x :  E i O ]  m-8276 

WO ((Mer) PRELIMINARY 
Project REPORT 

SrO N m :  

Metal Analysis 

Tam1 Stmi Trace Metals iH Wute, 
Aluminum a 01 
Anlrnony 002 
&sen;c 0.Cz 
Barium OoooS 
Bcr).nurn 0.OOm 
BiYnUlrl 0.02 
CadmlUl7l 0.OoM 
ca1aum 0.01 
Chromium w-am 
CObaR 0.001. 
Copper 0 . W  
Iron 0.003 
Lead 0.005 
tirhium 0 002 
Wagnesium 0 01 
Mangansra C 0005 
MObWenurn 0 065 
Mckd 0.002 
PhoCphWt~8 005 
Pmxstum 02 
Selenium 0.02 
Stlimn 0.05 
Sifver 0 001 
SOdJum 005 
Strpnlum 0.005 
Sufifur 01 
Thonum 0 Do5 
tin 0.005 
ritiUlllJIl7 0 091 
UnnrWn 066 
Vanadium o 002 
Zinc O.[x)1 
t m n i u r n  0.m 1 

38784.2 
ELOOREOO 

PUMPSTATION 
W T E D  

WATER 

38784-3 

--_ 
c #J H.I. (c) 



NORWEST 
LABS 

_I__ 

Cll 
Name: Cf* OF KELOWNA HEN1 PL r 

Addws: 951 R A W E R  AVE 

K E C O W  
Bc wy427 

ARn Manannc Toma 
Phone- (250) 862-5510 

Fax: (250) 882-9276 

_i ~ , .  . .- . .,\, . I . ..uL, .._.......... " 

REPORT 

U m n  UnlB GZOUND WATER 
CVssdW SemCYram Mrds Scan in Water 

D 01 
042 
0.02 

' 0.0095 
0.0902 
0.02 
0.0065 

0 0 1  
am1 

- 0.001 
- 0.m 

0.003 
- 0.005 
o m  

7- 0.01 - 0.0an 
- 0.00s - 0.w 
I? 0.66 

02 
0.02 
0.05 
0 001. 
0.95 

0 008 
0 1  
0005 

0.I301 
0.06 
0.w 
0.001 
n.oo1 

am5 

:qdi A 



,@@ NOMEST 
LABS 

W 
cltartcode: c w  

I Name. tin OF KELOWNA TREASFNT PI r 

-.- .  1 . I .  L . .&. -. . .. . . . . . . ., 
25El E62 9276 P. 02 

W o n  

_ .  
Metal Analysis 

0.01 
0 02 
0 02 

0 0005 
0 . o m  
0.m 

0.6005 
0.01 
0.001 
0.001 
0.642 
0663 
0 .oorr 
0.002 
0.01 

0.0906 
0.005 
0.092 
0.05 
02 
a.m 
0.M 
0.m 
0.95 
0.005 
0.1 

0 005 
0 001 
0.06 
0.002 
0 001 
D WI 

a . w  



: d ' l t ! .  10-@9 I '  : l ' /  uc31r-l P.UZ/@ 
. . . . ,  < - - ,  

~:ir.io(iton P h  (403) 438-:W2 
(;A(IAQJ Pn (403) 291 2022 

t!!t:t~r~dg@ Pn (403) 329-!)266 

FAX (403) 438-0396 
FAX (403) 291-2021 
FAX (403) 327-8527 

s,!!!!t!r!peg Pn (204) 8U2-3830 FAX (204) 275-6019 

Address. 951 RAYMEH AVE 

KELOWNA 
BC V I Y  427 

Attn: Marianne Torna 
Phone: (250) 862-5510 

Fax: (250) 862-9276 - 
~ -- 

- --- ~ 

Alkalinity, total 
Total Alkalinity 

Electrical Conductivity 
Electrical Conductivity 

Hardness 
Hardness (CaC03 equiv) 

Major Anions 
Chlorlde 
Fluoride 
N itra le-N 
Nitrite-N 
Sulphate 

pH in Water 
PH 

Total Dissolved Sollds 
Total Dissolved Solids 

Total iron 
Iron 

Turbidity 
Turbidity 

Detection 
Limit 

5 

0.01 

5 

0 1  
0.5 
0.05 
0.5 
0 1  

0 01 

5 

0.01 

1 

210 

1.58 

139 

0 772 

5 

39018 2 39018-3 

ELOORADO COOPER ROAD - .- 

111 

285 

108 

3.4 
Nol Dstectsd 
Not Detected 
Not Detected 

27 3 

7 76 

176 

1l.i 

Not Oetected 



NORWEST 
LABS 

L .. ' 

W Q C  for WO# 39018-1 

input data 
AI 
Ca 
Fe 
Mg 
Mll 
K 
SI 
Na 
NH3-N 

0 
36 

0.123 
6 4'2 

0.n9o9 
' 1  

10 8 
6 77 

rc 

(lo3 
tco.7 

FC 
I ns 

c I 
NO? N 
NO:\- N 
504 

1 

0 
86 
21 0 
139 
0 

2.9 
0 

0.07 
11.3 

ionic balance 
cation sum 2 10 
anion sum = 2.04 
difference = 0.06 rnecl/l 3 1.60 Ye 

drfferencc' ( t I ) it ariiuri rum 
acceptable = 0 2  meq/L 0 - 3  PASS 
acceptable = ? % 3 -  10 
acceptable = 2 5  % 10 - 800 

100 x cation or anion sum = 0.9 to 1.1 X EC 
CSumx100= ' 210 PASS 
asurn x 100 = 206 PASS 
acceptable = : so tc: 231 

TDSIEC 
TDSEC = 0.66 

acceptable = 0.5: 0 7 

measured TDS / calc. TDS 
calc TDS = 135 

mTDSlcTDS = 1 0 3  
acceptable = 1 t t l  1 2 

PASS 

PASS 



NORWEST 
LABS 

W Q C  for WO# 3901 8-2 

input data 
AI 
Ca 
Fe 

Mn 
K 
Si 
Na 
NH3-N 

0.04 
32.6 

0 
8 :?: 

0.0008 
2 1  

L 9.3 
10 4 

0 

C03 
HC;03 
FC 
113s 
F 
CI 
N02-N 
NO3 N 
so4 

0 
115 
285 
185 
0 

3.4 
0 
0 

27.3 

ionic balance 
cation sum = 3 84 
anion sum = i 36 
difference = -0 12 meq/L . Y  2.10 % 

acceptable = :.I r) % 10 - 800 

I f  anron sum d iff8 r( I r 1 ; t 2 (+I-) 
n 2  rneq/l 0 - 3  PASS acceptable = 

acceptable = ? O h  3 . 1 0  

100 x cation or anion sum = 0.9 to 1.1 X EC 
csum x 100 = 2nd 

acceptable = 35 i 
asum x 100 = 296 

3 1  4 t o  

TDSIEC 
TDSlEC = 0 66 

acceptable- 0.55 0 7 

measured TDS I calc. TDS 
?61 calc TDS = 

rnTDSlcTDS = 1 1 5  
acceptable = 1 t c i 2  

PASS 
PASS 

PASS 

PASS 



NORWEST 
LABS 

QAIQC for WO# 39018-3 

input data 
AI 
Ca 
Fe 
Mg 
Mn 
K 
Si 
Na 
NH3-N 

a 
30 3 

0 
! '!4 

0 0009 
7 

3 85 
9.77 

0 

:,03 
' ic03 
LC 
Ins 
I 
C1 
N02-N 
NO3 N 
so4 

0 
111 
285 
f 76 
0 

3.4 
0 
0 

27.3 

ionic balance 
cation sum = 2 63 
anion sum = 3 88 
difference = -0 26 meq/L t i c  4.711 

acceptable = 2 Yo 3 -  10 
acceptable = 2 2 ,  % 10 800 

differencfi (+I-) I t  anrnn surn 
acceptable = 0.3 tneq/C 0 3 PASS 

I O 0  x cation or anion surn = 0.9 to 1.1 X EC 
-urn x 100 = 263 PASS 
asurn x 100 = 288 PASS 
acceptable = 2.5 7 10 31 4 

TDSlEC 
TDSEC = 0.62 

acceptable = 0.55 9 I 

measured IDS l calc. TDS 
calc TDS = 15.5 

mTDS/cTDS = 1 1 4  
acceptable = ' '0 1 2 

PASS 



.- 
' I  i 

Address.  951 RAYMkH AVE 

KELOWNA 
BC VlY427 

Attn: Marianne Torna 
Phone: (250) 862-5510 

Fax: (250) 862-8276 .~ -_  - - . -I 1 . . ~  .... ~.~~ --~- - -~ - 

Detection 
Llmlt Units --- 

A/kalin/ty,total 
Total Alkalinity 

Electrical Conductivity 
Electrical Conductivity 

Hardness 
Hardnsss (CaC03 equiu) 

Major Anions 
Chloride 
Fluoride 
Nitrate-N 
Nitrite-N 
Sulphate 

pH in Water 
PH 

Tot a/ Oiss olved So lids 
Total Dissolved Solids 

Turbidity 
Turbidity 

5 

0.01 

5 

0.1 
0.5 
0.05 
0.5 
0.1 

0.07 

5 

1 

I 

&korder: 39017 
Vbt (Other) 

PO Nurn: 
Project: ' )at(> ';ampled: 25/09/98 

1 I )ate Received: 06-0ct-98 
I late Reported: 08-Oct-98 

I 

i 
I -  -- -- 

-- - 
Water Analysis 

39017-1 
MAYtR RD Q. 

WATER 

159 

-_ - 

360 

102 

0.8 
Not Uetectea 
Nr.t lletscted 
Nor Uetectefl 

78 

8.03 

330 

uJt Detected 



N 0 RWk S T 
LABS 

QNQC for WO# 39017-1 

input data 
AI 
Ca 
Fe 
Mg 
Mn 
K 
Si 
Na 
NH3-N 

0 
159 
360 
230 

0 
0.8 
0 
0 
29 

ionic balance 
? f!- 
3 5 1  

cation sum = 
anion sum = 
difference = -0.15 meqlL 0 1.99 % 

difference (el-)  ,! ariiori sum 
0 3  acceptable = 0 ?  rneqll 

acceptable = 2 % 3 -  10 PASS 
acceptable = 2.5 ?G 1 0 .  800 

100 x cation or anion sum = 0.9 to 1-1 X EC 
csurn x 100 = 366 
asum x 100 = 381 

to acceptable = 324 

TDSlEC 
TDS/EC 0.64 

acceptable = 0.55 li 7 

measured TDS I calc. TDS 
calcTDS -= 7x1 

I l!d 

acceptable - 1 to 1 
rnTDS/cTDS = 

PASS 
PASS 

396 

PASS 

PASS 


