GREEN HAVEN ESTATES — AREA STRUCTURE PLAN - SE 27-20-20 W4 } 10200

BYLAW 36/2006

Bylaw 36/2006 was reintroduced into the meeting to authorize the adoption of the
Green Haven Estates Area Structure Plan located within SE 27-20-29 W4 under
three separate titles described as foilows:
1. SE 27-20-29 W4 (lying North of the Southerly 1650 ft.) containing 49.5
acres;
2. SE 27-20-25 W4 (the South 1650 ft.) containing 89.39 acres;
3. Plan 9912116 Lot 2 containing 10.5 acres

Mr. Milis moved second reading.
THE BYLAW WAS PASSED FOR TWO READINGS

Mr. Mills moved third reading.
THE BYLAW WAS PASSED



BYLAW 36/2006

BEING A BYLAW OF THE MUNICIPAL DISTRICT OF FOOTHILLS NO.
31 TO ADOPT AN AREA STRUCTURE PLLAN

WHEREAS the Council of the Municipal District of Foothills No. 31 (hereinafter called
the "Council") is empowered by Section 633(1) of the Municipal Government Act, being
Chapter M-26.1, to adopt an Area Structure Plan which provides a framework for
subsequent subdivision'and development of an area of land within the Municipality's
boundaries; and :

WHEREAS the Council did direct the preparation of an Area Structure Plan for the
tands legally described as Plan 04128975 Plan 041003905 and Plan 021098304 in SE
27-20-29 W4 (consisting of 127.87 acres).

WHEREAS the Area Structure Plan has been prepared under the direction of Council;

NOW THEREFORE the Council of the Municipal District of Foothills No. 31
in the Province of Alberta, hereby enacts as follows;

1. This Bylaw may be cited as the "Green Haven Area Structure Plan”.

2. The Green Haven Area Structure Plan being Schedule "A" attached hereto and
forming part of this Bylaw.

3. That the Green Haven Area Structure Plan may be amended by Bylaw from time
to time in accordance with the Municipal Government Act, by the Municipal
District of Foothills No. 31.

4, This Bylaw comes into full force and effect upon the third and final reading.

FIRST READING: March 23, 2006

Ny KM TLeam

Reeve (7

INEPNN

Municipal"Manager

SECOND READRING: January 18, 2007

L L

Municipal Manager

THIRD READING: January 18, 2007

- Ko, £ I Kegn

eev -
LTARON

Munidipal Manager

PASSED IN OPEN COUNCIL assembled at the Town of High River in the Pravince of
Alberta this 18 day of January 2007.
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Green Haven Estates Area Structure Plan

1.0 INTRODUCTION

1.1 Purpose of the Plan

Development Concept

Green Haven Estates is a residential and recreational development project that
will develop as a built green community. All of the homes will utilize eco-
architectural design components (i.e. geothermal heating, solar energy, high
efficiently heating and cooling, waste reduction and recycling, non-toxic/earth
friendly materials). “Built Green™ is intended to add value to new home
construction by promoting and recognizing the use of practices and products
that represents resource-efficient and environmentally friendly construction’.
Each tot will have a Restrictive Covenant and Architectural Controls registered
against 1t to ensure the promotion and enhancement of the green built design
for every developed unit.

Legal Framework

The Green Haven Estates Area Structure Plan (A.S.P.) has been prepared
pursuant to provincial legislation, in order to provide for the orderly
development of the Plan Area. The Plan is more detailed than the M.D. of
Foothills Municipal Development Plan, and is intended to provide a framework
for continued subdivision and development within the Plan Area.

The subject property has been identified in the Municipal District of
Foothills/Town of Okotoks Intermunicipal Development Plan as part of the
Town of Okotoks future urban growth corridor. The landowner and adjacent
landowners have requested that the property be removed for the urban growth
arca as the Town has identified it as future industrial in their Municipal
Devetopment plan.

In accordance with Part 17 of the Municipal Govemnment Act (MGA), the
Council of a Municipality may, by by-law, adopt the Plan as a statutory
document.

The Green Haven Estates Area Structure Plan has been prepared pursuant to
Section 633(1) of the Municipal Government Act (IMGA) (RSA 2000, c. M-26).

633(1) For the purpose of providing a framework for subsequent
subdivision and development of an area of land. a council inay, by
bylaw, adopt an area structure plan.

(2) Anarea siruciure plan

"Buill Green ™ — Alberta — History, www . builigreenalberta.com
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Green Haven Estates Area Structure Plan

(a) must describe
(i) the sequence of development proposed for the area,
(ii) the land uses proposed for the area, either generally or
with respect to specific parts of the area,
(iii) the density of population proposed for the area either
generally or with respect to specific parts of the area. and
(iv) the general location of major transportation routes and
public utilities,
and

() may contain any other matters the council considers
necessary.

In addition, this ASP was prepared in accordance with the Municipal District
of Foothills No. 31 Municipal Development Plan and Land Use Bylaw and
complies with the municipal guidelines for the preparation of Area Structure
Plans. Technical information required to complete this Area Structure Plan was
obtained in consultation with the Municipal District of Foothills Staff.

Direction for the Plan was provided by the Municipal Development Plan, and
examines and addresses the following issues:

a) the proposed land use

b) the sequence of development

¢) the location of proposed and existing roads and public utilities
d) the location of reserves

e} water supply and public sewage provisions

f) the developability of the land

g) impacts on surrounding land uses

1.2 Background to the ASP

The objectives of the Plan are as follows:

A. To ensure that the review of any subdivision and/or
development proposal is conducted on the basis of approved
policies and guidelines for the Plan area;

B. To define a land use strategy, which i1s in conformity with the
overall principles of the Municipal Development Plan.

C. To conform to the provisions of the Municipal Government Act,
and applicable provincial standards and regulations.

2 DILLON
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Green Haven Estales Area Struciure Plan

1.3 The Approval Process

The Municipal District of Foothills No. 31 requires the preparation of an Area
Structure Plan to provide a framework for subsequent subdivision and
development within the Plan area.

Following circulation and subsequent reviews, the Plan was presented to M.D.
Council and Bylaw 36/2006 was adopted as the Green Haven Estates Area
Structure Plan. Community and municipal input had been received at various
stages in the planning process. In addition, the Developers have circulated
adjacent property owners, and held a non-statutory Open House in advance of
the public hearing, to gain feedback.

A statutory Public Hearing was held on March 23, 2006. First reading of Bylaw
36/2006 was given March 23, 2006.

Second and third reading was obtained , 2006 and Bylaw 36/2006 was
adopted.

The Green Haven Estates Area Structure Plan does not supersede, repeal,
replace or regulate or otherwise diminish any Statutory Plan in effect in the
Plan Area.

1.4 Plan Review and Amendment

Periodic review and occasional amendment of The Green Haven Estates Area
Structure Plan may be required in accordance with the Muricipal Government
Act.

October 2006 3 DILLON



Green Haven Estates Area Structure Plan

1.5 interpretation

In this Plan:

a) "Concept Plan" means a land use concept prepared for the Plan
Area,

b) "Council” means the Council of the Municipal District of
Foothills No. 31

c) “Developers” means the landowner and joint venture partners.

d) “"Plan" means Green Haven Estates Area Structure Plan

e) "Subdivision Approving Authority” means the Council of the
Municipal District of Foothills No. 31,

f) "Plan of Subdivision” means a detailed proposal for

development of the land and forms the basis for an application
for subdivision.

z) "Residual Lands" means all lands within the Plan Area which
are not identified for residential, reserve, roadway or utility
uses by the Plan

October 2006 4 DILLON
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Green Haven Estates Area Structure Plan

2.0 THE PLAN AREA

2.1 Regional/Municipal Location

The Plan Area is located immediately adjacent to the east and south of the
Town of Okotoks current municipal boundary and is three kilometres west of
the intersection of Highway 2 and 370" Avenue. The land gains access from
48" Street East and is north of a residential and campground area. Refer to

Figure 1 for a map of the general Plan Area location.

2.2 Definition of the Plan Area

2.2.1  Boundaries of the Plan Area (Figure 2)

The Plan Area is described as those portions of the South East of Section 27;
Township 20; Range 29; West of the 4th Meridian which lie west of the road
plan for 48" Street East. The Plan Area contains a total area of +/- 127.57 acres
(51.62 ha) more or less.

There are three titles in the Plan Area which are presented as follows for
clarification.

_Title No. Description Owner Acres (*) Ha
014 289 751 That portion of the | Shelley Lynn 38.53 L 15.59
south east quarter Kapeller
which lies north of
the southerly 1650
| feet of the said
uarter section
l 041 003 905 The south 1650 feet | Shelley Lynn 78.84 319
of the south east Kapeller ‘
quarter section
1021 098 304 Plan 9912116, Lot 2 ' Shelley Lynn 10.5 4.249 ha
‘ Kapeller
[ ] L 127.87 51.739
{*) Aueas are given less the registered right of way plan acreage.
DILLON
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Green Haven Estafes Area Siructure Plan

For the purpose of this Plan, the boundaries of the various titled areas
contained within the Plan Area shall be considered approximate only, and
minor variations thereto shall not require an amendment to the Plan.

2.2.2  General Physical Description

The Plan Area lies upon a high plateau overlooking the Town of Okotoks to
the west. The south side of the property contains part of a lager escarpment that
runs in an east/west direction. Most of these escarpment lands and a 100m strip
atong the west side are to proposed to be acquired and protected as open space
by Nexen Canada Ltd. The upper portion of the property can be described as
flat to rolling terrain with extensive native grass and hay cover. The vegetation
is characteristic of the general area. The property contains a mix of Canada
Land Inventory 5 and 3T soils, which have limited agricultural productive

capacity.

3.0 PLAN GOALS AND OBJECTIVES

3.1 Goals and Objectives of the Plan

To plan a residential development achieving the highest design, aesthetic
and environmental standards and 1n conformance with existing provincial,
reglonal and municipal policy documents.

To act as a guide under which the Municipal District can review and
evaluate specific development proposals.

To provide a framework for subsequent subdivision and development
proposals.

To establish policies which will direct proposed land use, open space,
population density, location of transportation routes, location and methods
of utility servicing, phasing of development, site specific issues such as
escarpment and highway setbacks and such other matters as Council deems
necessary.

3.2 Principles of Development

The major objectives of development are as follows:

a. toensure all development is in accordance with current statutory policy,
provincial, and municipal standards.

October 2006 6 DiLan



Green Haven Estates Area Struclure Plan

b. to provide for built green development in a manner which is sensitive to
the rural surroundings and natural environment.

c. to provide a high quality of eco-architectural design and development
for all components of the project including residential, and recreational
uses and method of servicing.

d. to provide a variety of dwelling units in a medium density range.

e. to facilitate the acquisition of open space as part of Nexen Canada
Ltd.’s mitigation of the Wascana business park.

f. 1o encourage recreational development that is compatible with the
surrounding devetopment and takes advantage of natural physical
features and large areas of land.

g. to provide, where appropriate, passive and active recreational uses
within the Plan Area.

h. to accommodate a water collection and re-use strategy that encourages
water conservation and habitat restoration.

1. to address any significant historic sites in the Plan Area.

to ensure the provision of municipal reserve.

to establish future road requirements that will provide for the safe and

efficient movement of traffic in accordance with the long term goals of

the Municipality and/or Alberta Infrastructure and Transportation.

. to provide a high level of services which will not detrimentally affect
adjacent and downstream communities.

m. to develop an efficient internal roadway system.

n. to phase development in a logical and efficient manner,

0. to ensure that environmental reserve dedication is provided on lands
that qualify in accordance with the Municipal District of Foothills No.
34

p. to allow the utilization of such environmental areas for public and
private outdoor recreationat activities such as walking, hiking, wildlife
viewing and scenic view appreciation.

~

—
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Green Haven Eslates Area Structure Plan

4.0 PLAN POLICIES

4.1 The Plan Concept

This section outlines the implementation of the Area Structure Ptan objectives
and principles of development identified in Section 3.0 as applied to Green
Haven Estates Plan Area and reflected in the Land Use Concept Plan (Figure
3). Green Haven Estates is proposed to contain seventy-two (72) lots to
accommodate a mixture of family oriented residential and recreational uses.
Lots are divided into sub-categories as follows:

| Type of Lot Number of lots Number of dwelling ’
(total) units (total) ]

| Residential - Single Family 56 56

[ Residential - Duplex 13 26

| Residential - Triplex 3 9

| TOTAL 72 91 |

This residential community is unique in that it offers a variety of housing types
in a country residential setting. Bordering the Town of Okotoks, this
community will act as a transition area from an urban setting to country
residential and agricultural uses that lay south and east of this development,
By providing the option for a variety of housing types in the form of single
detached, duplex, and triplex there is an opportunity for families that have
varying needs such as empty nesters or young professionals, to live in a
country residential community. Extended families can live, congregate, and
recreate in the same community. As the lot sizes are proportionate to the
number of units, the lot coverage will also be similar,

The Direct Control zoning provides options that include duplex or triplex
dwelling alternatives to the homeowner. The Direct Control Guidelines
(Appendix A) apply to the multi-family sites and will follow all of the land use
bylaw general land use regulations and provisions, as well as the minimum
requirements, maximum limits, and special requirements of the Residential
District. The Direct Control Bytaw adds definitions for duplex, and triplex,
along with a minimum site area for each form of development. This will ensure
that the requirements of residential land use including front, side, and rear
yards, along with height of buildings, are consistent within Direct Controt.

All lots are to be developed to Built Green standards and introduced in phases
as market forces and development timing dictates. The Plan Area will be
centrally serviced from a groundwater source with a central water distribution
system {Appendix B). Individual package treatment plants (MICRO Fast) with
grey water urigation capabilities will be utilized for wastewater treatment
(Appendix C). The Plan Area is adjacent to a passive recreational use (park),

S—
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Green Haven Estates Area Structure Plan

and contains a private area for the Homeowners Association, and a constructed
wetland to promote Best Management Practices for stormwater management,
The Plan area also contains Municipal Reserve parcels.

What is Built Green?

Built Green homes are designed to provide homeowners with comfortable,
durable, environmentally friendly homes that are cost-effective to own and
operate. These resource-efficient homes are crafted to exceed building codes
and provide homeowners with years of healthy, quality living, while protecting
the environment.

The built green mission is to promote environmentally friendly home building
methods and practices, and to enhance communities through leadership in
sustainable development. Building and development projects are qualified
using Built Green checklists, depending on the type of project, organized into
environmentally friendly action categories. Butlders, remodelers, architects and
developers use the checklists prior to construction to determine which features
to include in the home.

Goal:

To comprehensively plan a built green recreational and residential
development achieving the highest design, aesthetic and environmental
standards and in conformance with existing provincial, regional and
municipal policy documents.

Planning Framework

The Plan provides the Municipal District of Foothills with a framework on
which to evaluate future redesignation and subdivision applications within the
Plan Area. It also allows for but is not limited to:

1. the provision of a common water supply and distribution
system;

i, the provision of a recreation facility in the form of a pathway
syslem tO open space areds,

(. the utilization of sustainable technologies in both the built form
and method of servicing, utilizing communal systems whenever
possible;
v, economic viability of the amenities and infrastructure both in
terms of built green homes, and common utility servicing;
V. comprehensively planning and developing the entire area, and,
Vi, review and resolution of external transportation issues prior to
development.
\_%
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Green Haven Estates Area Structure Plan

Principle: To ensure all development is in accordance with current
statutory policy and municipal standards.

Figure 3 conceptually illustrates a proposed land use plan for the Plan Area.
The Plan provides for the Nexen Canada Ltd. land acquisition, integrates
recreational and residential land uses, and provides Municipal Reserve (MR)
and Environmental Reserve (ER) dedications.

The key land use elements are the residential lands with the required
communal water system, which form the basis for the built green development
€conomics.

The proposed development layout is aimed at maximizing the site potential,
topography, and views, while minimizing any impact on adjacent lands or uses.

The overall theme of the concept provides a comprehensively designed
community in a park like setting, in harmony with the natural features of the
site and has no adverse tmpact on surrounding land uses.

4.2  Land Use Component

4 2.1 Residential Land Use

Principle:

To provide for residential land use in a manner which will permit the
development of a built green community in a manner that is comprehensive,
appropriately phased and is sensitive to the rural surroundings, the
environment and existing development in the area.

Policies:

4.2.1.1 The single-family residential development shall conform
to provisions of the Foothills Land Use Bylaw including
the general and specific setback requirements from
highways, property lines and internal roads.

4.2.1.2 The residential lots shall not exceed seventy two (72) in
number and dwelling units shall not exceed ninety one
(91). Lots shall be a variety of sizes ranging from 0.81
acres (0.33 ha) to 2.54 acres (1.03 ha.).

4.2.13 The multi-family residential development may contain a
variety of dwelling units in a density range that
compliment single-family residential dwelling units and
shall conform to the provisions of the Direct Control
bylaw. The multi-family sites may be either fee simple

October 2006 10 DuLon
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Policy:

4.3.] The Homeowners Association shall be responsible for the operation and
maintenance of a potential private amenity parcel(s), public utility lots,
and the constructed wetland and the Municipality shall bear no
responsibility for maintenance or operation of these sites.

4.4 Constructed Wetland

A constructed wetland 1s a water treatment facility. Duplicating the processes
occurring in natural wetlands, constructed wetlands are complex, integrated
systems in which water, plants, animals, microorganisms and the environment-
-sun, soil, air--interact to improve water quality.

To the extent that what (s human-made is artificial--while what is formed by
nature is said to be natural--constructed wetlands are artificial wetlands.
Whereas geology, hydrology and biology create natural wetlands, constructed
wetlands are the result of human skill and technology. Humans design, build
and operate constructed wetlands to treat wastewater.

Yet to refer to constructed wetlands as purely artificial, human-made or
engineered is not entirely accurate and slights their most significant feature. By
utilizing, and even attempting to optimize the physical, chemical and biological
processes of the natural wetland ecosystem, constructed wetlands also are, to
various extents, natural environments,

[f properly built, maintained and operated, constructed wetlands can effectively
remove many pollutants associated with municipal and industrial wastewater
and stormwater. Such systems are especially efficient at removing
contaminants such as BOD, suspended solids, nitrogen, phosphorus,
hydrocarbons, and even metals. They are used to treat municipal effluent,
industrial and commercial wastewater, agricultural runoff, stormwater runoff,
animal wastes, acid mine drainage and landfill leachates.

Although a primary purpose of constructed wetlands is to treat various kinds of
wastewater, the facilities usually serve other purposes as well. Research might
be conducted, to study and evaluate the workings of the wetland process. A
wetland also can serve as a wildlife site, to attract various animals and provide
habitat. Also a wetland can be a public attraction welcoming visitors to explore
its environmental and educational possibilities"

¥ hitp://ag.anizona.edw/AZW ATER/arroyo/094wet. himl

\'\_}-‘%
Qctlober 2006 12 DiLLoN
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1 = .
—

Elbow Valley Constructed Wetland"
Policy:

4.4.1 The Constructed Wetland / Stormwater facility shall be utilized
primarily for stormwater management and treatment and for
educational purposes il shall be constructed by the Developer and
maintained and operated by the Homeowner’s Association.

4.5 Environmental Considerations

4.5.1  Environmentally Sensitive Areas

Principles:

To allow the utilization of such areas for public and private outdoor

recreational activities such as walking, hiking, wildlife viewing and scenic
apprecialtion.

To ensure that areas that qualify as Environmental Reserve are identified and
dedicated at the discretion of the Municipality.

There are areas within the Plan Area Boundary that contain slopes in excess of
15% and they have been identified as Environmental Reserve.

Policies:

45.1.1 The Municipality may require that the developers, in
support of a proposal for redesignation, subdivision or
development, and at their sole expense, prepare and
submit the following in a form and content satisfactory
to the Municipality, and in accordance with all pertinent
Alberta Environmental Protection guidelines or

" htip://www riparia.ca/projecis/elbow_valley him
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Green Haven Estates Arca Structure Plan

requirements of the appropriate Provincial or Municipal
Departments:

it

4.6 Reserve Lands

4.6.1 Environmental Reserve

Principle:

A Geotechnical report pursuant to the provisions
of the Municipal Development Plan;

An Archaeological and/or Historical Resources
Impact Assessment pursuant to the provisions of
the Municipal Development Plan and to the
satisfaction of the provincial department of
Alberta Culture.

Any additional environmental testing or study
deemed necessary by the Municipality (i.e. slope
stability testing, percolation testing, high water
table testing).

Any additional soil and/or groundwater study as
deemed necessary by the Municipality and/or
Alberta Environment.

To ensure that lands qualifving for dedication are protected through the
provision of Environmental Reserve or Environmental Reserve Easement.

Where there are significant slopes identified on the site, these lands shall be
protected from development through the dedication of Environmental Reserve
or Environmental Reserve Easement, and/or identification outside the building
envelope via Restrictive Covenant where appropriate and at the discretion of

the Municipality.

Policy:

4.6.1.1 The dedication of environmental reserve (ER) and/or
environmental reserve easement (ERE) in the Plan Area
shall be considered by the Municipal District at the time
of subdivision approval.

October 2006
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Green Haven Estates Area Structure Plan

4.6.2  Municipal Reserve

Principle:

To ensure the dedication of public land consisting largely of Municipal
Reserve (MR) or Environmental Reserve (ER) land that has been dedicated to
the Municipality upon development approval.

Policies:
4.6.2.1 Dedication of Municipal Reserve, either by cash-in-lieu
of land, deferred reserve caveat, or by physical
dedication of land, or combination of same, in the Plan
Area shall be determined by the Municipality in
accordance with the Policies in this Plan.
4.6.2.2 Lands dedicated for Municipal Reserve should be of

similar quality as lands being utilized for development. .

The Land Use Concept Plan (Figure 3) identifies proposed Municipal Reserve
parcels within the Plan Area.

4.7  Transportation
Principles:

To establish future highway requirements that will provide for the safe and
efficient movement of traffic in accordance with the long-term goals of the
Municipality.

The Municipal Road Network

The plan area gains access directly from 48" Street E, a surfaced Municipal
road. The developer/landowner will be required to upgrade 48" Street E as a
part of the Green Haven Development.

4.7.1 In accordance with municipal policy, the developer may be subject to
the Municipal Road Levy and/or be required to improve external roads
at the discretion of Council.

October 2006 15 DL
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The [nternal Road Network

Internal roadways will be developed to ac ceptable Municipal Standards,
complete with a paved surface.

Policies:

472 Road access to the residential lots shall be provided by way of
internal roads, with ingress/egress directed to 48™ Street East,
th

Only two lots shall have direct access to 48 ™ Street East.

4,73 Internal access, roadways required to service the development
area shall be designed in accordance with Municipal Standards
and constructed at the Developers expense.

4.7.4 Internal subdivision roads shall be constructed to an acceptable
Municipal standard at the sole cost of the Developer. The
Municipality shall take ownership of roads after issuance of
Final Acceptance Certificate.

4.8  Phasing and Density

Principle:
To phase development in a logical and efficient manner.

Given the size and scope of the project a logical phasing plan which considers
such factors as servicing, access capacily and potential market absorption is
contemplated.

The residential sites are broken into phases which address both market
absorption and the servicing considerations. The actual phasing may be varied
as a result of detailed utility design and development plans without the need to
amend this Plan.

There may be opportunities where phases are applied for concurrently (i.e. —
phases 2 & 3 were applied for concurrently) without need to amend this Plan.

Proposed plan for phasing is identified on Figure 4.

Ociober 2006
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Proposed Phasing Table

[ Phase # Location ‘ Number of Dwelling Units/Phase ‘
One Lots #1-27 27
Two Lots #53-72 32
Three Lots# 28 - 52 32
TOTAL ] 91

4.8.1 The overall density of the Plan area shall not exceed a total of 72
residential units and 91 dwelling units.

4.9  Servicing

Principle:

To provide a high level of services which will not detrimentally affect adjacent
and downsiream communities.

The Plan Area is to have quality development standards in all areas including,
the communal water and sewer systems, roadways, landscaping, signage and
architectural guidelines/restrictive covenants, aimed a creating a quality
recreational and residential environment.

Water Supply (Appendix B)

Of primary importance in a development of this nature 1s the development of a
long term water supply capable of meeting the average and peak daily needs of
the development without negatively impacting the existing water supplies in
the immediate area. A Preliminary Groundwater Feasibility Assessment was
prepared is attached in Appendix B. The Groundwater Feasibility Assessment
utilized 100 lots as the base line assessment number for factoring aquifer yield
and ability of groundwater sources to service the subject property. This 1s a
higher lot number than is proposed for Green Haven Estates and this was
intentional, in order to ensure beyond a doubt that the assessment was accurate.

The Preliminary Groundwater Feasibility Assessment concludes that based
upon existing water well flow test information there 1s a minimum cumulative
groundwater potential of 24.9 x 10° m*/year within the upper 90m of the
geological section in the region. The additional water requirements for the
proposed one hundred lots are much less than the cumulative groundwater
potential in the adjacent regions. Therefore, the indication is that there are
sufficient groundwater reserves to serve the proposed additional 100 lots in SE
¥ 27-20-29 based upon existing information.
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Waste Water Treatment & Disposal (Appendix C)

A package treatment plant 1s proposed to service this plan area. These plants
are currently operating in the Municipal District of Foothills in the Pinehurst
subdivision (NE [-22-1 W5M) and can be designed for single and multi-
family users by addition and expansion of chambers. The FAST plant (Fixed
Activated Sludge Treatment) can treat flows of up to 28, 000 imp gal/day of
residential or high strength sewage. The ASCO2R treatment plant extends
capabilities for on site sewage treatment to 750,000 imp gal/day. The FAST
treatment plant is NSF Certified. Each lot owner will treat wastewater in an
individual basis. Safe, reliable and affordable, FAST(R) treatment systems
work using only naturally occurring biochemical processes. The
FAST(R) systems clean wastewater more efficiently and more thoroughly
than any practical system available today, including multiple compartment
septic tanks and filters.

The FAST(R) process actually transforms biodegradable waste matter into
simple carbon dioxide and water useful for flora and fauna. The advanced
technology behind FAST(R) was originally developed by Smith & Loveless,
a world leader in the design and manufacture of wastewater and sewage
treatment systems. The FAST(R) process has been used successfully since
1946 in municipal, industrial, marine, commercial and residential
applications. FAST(R)is proventechnology thatthoroughly cleans
wastewater in an environmentally safe and responsible manner before it is
released into drain fields, dispersal sites and the environment.

Options for treated wastewater distribution on this site include either year-
round trickle irrigation on the lots or treating the wastewater to a recreational

standard for discharge to the wetland / storm water facility.
Policies:

4.91 Water and Wastewater Systems

49.1.1

4.9.1.2

49.13

The water system, inclusive of possibly a water reservour
and distribution system if required, and the wastewater
system(s) shall be constructed by the Developers at their
sole cost to the design standards of Alberta Environment
and the Municipal District of Foothills.

The design, operation and maintenance of the water and
wastewater treatment facilities shall comply with
Alberta Environment guidelines and regulations.

Operation and maintenance of the water and wastewater
systems shall be undertaken by the Developers until an
adequate percentage of the development is occupied.

Oclober 2006
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Ownership, operation and maintenance of the waler
supply and distribution system shall subsequently be
transferred to the Homeowner's Association and be
incorporated under the Rural Utilities Act of Alberta at
the expiration of the maintenance period or the
percentage  occupancy as required under the
Development Agreement. The Rural Services Coop shall
include as members, all homeowners within the
proposed development,

49.14 All capital costs associated with the provision of the
facilities will be the sole responsibility of the
Developers.

49.1.5 The design, operation and maintenance of the proposed

communal wastewater treatment system shall comply
with Alberta Environment guidelines and regulations
and shall be owned and operated by the Homeowner's
Association (refer to Appendix C for more information).
Should a commupal system not be feasible, the
developer may install individual systems tc the
satisfaction of the Municipality.

4.9.3  Storm Water Management

4931 The develeper shall submit a Storm Water Management
Plan, prepared by a Professional Engineer licensed to
practice in the Province of Alberta, to the satisfaction of
the Municipal District of Foothills No. 3 1.

4932 In accordance with Municipal Storm Waler policies, the
internat  road design shall address storm water
management and ensure that all existing drainage
patterns are retained. Post-development {lows shall not
exceed pre-development flows.

494  Shallow Utilities

494.1 Extension of shallow utilities shall be the responsibslity
of the Developers. The right of way and final servicing
requirements for electrical, natural gas and telephone
shall be determined at the plan of subdivision
preparation stage.

/
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APPENDIX A Proposed Direct Control Bylaw
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DIRECT CONTROL DISTRICT # XX
PURPOSE AND INTENT

The purpose and intent of this District is to allow for the direct control of Council over multi-
family residential development within the Green Haven Estates Plan area legally described as
a portion of the South East of Section 27; Township 20; Range 29; West of the 4th Meridian
which lie west of the road plan for 48" Street East.

This District will provide for a variety of dwelling units in a low density range that
compliment Country Residential while accommodating smaller, affordable, units that are
consistent with the policies outlined in the Municipal Development Plan.

LIST OF PERMITTED AND DISCRETIONARY USES

PERMITTED USES GENERAL
Accessory Buildings not requiring a Development Permit — Section 4.2.0(n)
Accessory Uses
Dwellings — Detached Single Family
Signs not requiring a development permit

DISCRETIONARY USES
Accessory Buildings requiring a Development Permit — Section 10.6.0
Dwelling Temporary
Dwelling — Duplex
Dwelling - Triplex
Home Based Business, Minor
Moved Houses on a parcel of land under 80 acres in size
Public Works
Signs requiring a development permit

DEFINITIONS
Notwithstanding Section 3.0.0 Definitions, the following additional Definitions shall apply to
this District:

Dwelling — Duplex means a single building comprising of two dwelling units side-by-side,
separated from each other by a party-wall extending from foundation to roof, each unit
having a separate direct entrance from grade, and of which each unit contains the
rooms and amenities included in a detached single family dwelling.

Dwelling - Triplex means a single building comprised of three dwelling units, each unit
having a separate direct entrance from grade and of which each unit contains the
rooms and amenities included in a detached single family dwelling.

GENERAL REQUIREMENTS
Refer to Section 4.2.0 in the Land Use Bylaw for uses not requiring a development permit and
to Section 10.0.0 for the general land use regulations and provisions that apply to this District.

\___%
October 2006 22 oiton



Green Haven Estates Area Structure Plan

As well, the Minimum Requirements, Maximum Limits, and Special Requirements of Section
13.0.0 Country Residential District shall apply unless otherwise noted below.

MINIMUM REQUIREMENTS

Site Area

Semi—detached A munimum of 3240 square metres (.80 ac)
Triplex A minimum of 4450 square metres (1.1 ac)
PROCEEDURE

Notwithstanding the procedure established for development permit applications in Section
3.0.0, an application for a development permit in respect of the lands referred to in Section
18.1.1 shall be referred by the Development Officer to the Council for its approval or refusal.

Notwithstanding the procedure established for the issuance of development permits in Section
4.0.0, the Council shall decide on all applications for development permits for lands referred
to in this District. The Council may approve a development permit application with or
without conditions, or may refuse an application for development permit.

There is no appeal to the Development Appeal Board from a decision of the Council on an
application for a development permit in respect of the lands referred to in this district.
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APPENDIX B Groundwater Feasibility Assessment
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EXECUTIVE SUMMARY

EBA Engineering Consultants Lid. (EBA) was retamed by Ms. Shelley Kapeller to conduct the
groundwater supply evaluation for a proposed 100 lot subdivision development at
SE '/ 27-20-29 W4M. The objecuves of the groundwater supply evaluanon were:

« to investigate the potennoal of providing enough water from groundwater wells drilled in the
proposed subdivision development based on the results of the testing at the exploration well

pumping well test (PWT);
» toassess potentia] interference on nearby water users; and
« to evaluate water quality for domestic use.

The proposed 100 lot subdivision and two existing users at SE Vs 27-20-29 WA4AM located near
Okotoks, Alberta requires 127,500 mVyear fie., 349.3 m’/day, 92,289 impernial pallons per day
(igpd), 64 imperial gallons per minute (igpm)}. The PWT exploration well was tested to investigate
the groundwater yield potenual in the proposed development area. The PWT well is completed
over a continuous confined aquifer, which extends from 48.5 m to 57.9 m below ground.

The average transmissivity and storativity of the aquifer (29.16 m®/day and 6.3 x 107, respectvely)
were obtained from pumping test data analysis. Based on these values, a conservauve esumate of

the sustainable yield of the well PWT is 243,75 m*/day (37 igpm).

Of the 45 wells located within 1.6 km of the PWT, only 6 wells are screened within the sandstone
aquifer located greater than 48 m below grade (mbg). This aquifer is likely a continuous aquifer as it
extends across the entire 4 Secdon SE 27-20-29 W4M. The remaining wells are completed in the

surficiat ulls or pardally screened in the groundwarter-bearing sandstone-shale aquifers less than
48 mbg.

The pump test conducted at PWT resulted in a computed long-term safe yield of 245.75 m’/d
(37 igpm) which is slightly less than the required 349.32 m*/d (64 igpm) required for the proposed
100 users and two exisung users. Based on the apparent limited use of the aquifer by other users
and the continuous extent of the aquifer, it is bkely that one ot more addidonal wells could be
installed within the quarter section to provide a cumulative yield of 349.32 m*/d (64 igpm). The
projected drawdown with distance from PWT demonstrates that the drawdown effects at wells i1
excess of 1,000 m from PWT wili not be significant. Therefore, it is concluded that the aquifer is
likely capable of supplying the needs of the existing users and that of the proposed development. In
order to obtain a licensed water supply this will need to be confirmed by installing additonal wells in
the quarter section and conducting pump tests on all these wells.

The results of the analysis of groundwater indicates that watet transmitted by the aquifer meets

Canadian Drinking Water Standards with the exception of total dissolved solids (TDS}, which is an
aesthetic objectve.

Based on the results of the invesdgatdon carried out, there is likely sufficient groundwater potental
at SE V4 27-20-29 \W4M for the proposed 100 lot subdivision development and existing users.
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1.0 INTRODUCTION

EBA Engincering Consultants Lid. (EBA) was retained by Shelley Kapeller to conduct the
groundwater supply evaluation for a proposed subdivision at SE Y4 27-020-29 W4M
(Figure 1). The objectives of the groundwater supply evaluation were:

+ to investigate the potenual of providing sufficient water from groundwater wells drilled
at the proposed subdivision based upon the results of testing at the exploration well

pumping well test (PWT);
» [0 assess potential interference on nearby water users; and

+ to evaluate water quality for domestic use.

This report summarizes the results of exploraton for groundwater berween the depths of
0 m and 61 m (0 fr to 200 fr) at SE V4 27-020-29 W4M o invesugate the feasibibity of
obtaining 127,500 m%/year [i.e., 349.3 m’/day, 92,289 imperial gallons per day (igpd),
04 imperial gallons per minute (igpm)] for a proposed country residential subdivision
development and two existing users located near Okotoks, Alberta.

The developer has proposed a subdivision consisting of 100 residenual lots within the
subjeer area. The location of the pumping well PWT is shown on Figure 2. This
investigation was conducted in accordance with the requirements outlined in the
Alberta Environment’s (AENV) 2003 publication “Groundwater Evaluation Guideline:
Information Required When Submitting Applicadon Under the Water Act”. EBA’s
Environmental Report — General Conditons for conducting environmenral work are
presented in Appendix A.

1.1 INVESTIGATION METHODOLOGY

The groundwater explorauon program described in this report was conducted from
Ocrober 2005 to March 2006. The groundwater exploradon consisted of the following rwo
tasks:

Task 1 — [ong-term Pump Test and Field Verified Survey

Dunng this task, a 24 hour pump test followed by a recovery test was conducted. A
groundwater sample was collected from the pumped well following the pump test in
November 2005. In additon, a ficld survey to verify existing water wells, springs and
dugouts was ajJso conducted. The long-term pump test and dara collection was conducted
by Peter Niemans Water Well Driling (Niemans).

Task 2 —~ Data Apalysis and Report [freparar_ign

During this task, the results of the pumping test were analyzed and this report was prepared
for submission to Ms. Kapeller. All pump test data for this groundwater supply evaluation
was supplied to EBA by Niemans.

LG e L1 G m
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20 FIELD INVESTIGATION

The field investgation methods used for the aquifer testng, water sampling and well,
dugout and spring survey are described in Section 2.1 to Secuon 2.3.

2.1 AQUIFER TESTING

Aquifer testing was conducted by Niemans using PWT as the pumping well. The pump
testing began on November 9, 2005 at 6:47 pm. The pump test involved 24 hours of
pumping at a constant rate of approximarely 50.74 m’/day (9.31 igpm). Following this, the
pump was turned off and recovery data was collected. Raw data collected during the course
of the constant rate pumping and recovery tests are presented in Appendix C.

2.2 WATER SAMPLING

Water samples were  collected on  November 10, 2005 for submission to
Enviro-Test Laboratories (ETL) in Calgary for detailed analysis. The samples submitted to
ETL were analyzed for determination of routine parameters [pH, clectnical conductiviry
(EC), Ca, Mg, Na, K, Fe, Mn, Cl, fluoride, phosphate, nitrite, nitrate, sulphate, catbonate,
bicarbonate, T-alkalinity, total hardness and rotal dissolved solids (TDS)], ammonia,
ortho-phosphate, sulphide, total kjeldahl nitrogen (TKIN), dissolved metals and
bacteriological parameters (total and fecal coliforms). The water analyses reports are
provided in Appendix D.

2.3 WELL, DUGOUT AND SPRING SURVEY

A search of all Water Well Drilling Reporrs filed with the Groundwater Information Centre
of AENV identified 45 wells drilled within (or close to) 1.6 km (1 mule) of the PWT warter
well. The AENV records indicate that water in the area 1s primarily used for domestic
purposes. The Water Well Drillers Reports for these wells are contained in Appendix E for
reference. Table | contans a list of all the above-referenced wells. Included in this table
are construcdon deratls such as well depth, state wacer level, screen intervals and
eompietion date. ln addidon, the legal subdivision location, well owner and water use are
identified. Figure 2 shows the approximate locaton of these wells in addidon to PWT. A
field survey 1o identify well users in the area was conducted by EBA personnel.

A review of the immediate area revealed there are no dugouts or springs in the vicinity of
the PWT well.

3.0 EXPLORATION PROGRAM RESULTS
3.1 GEOLOGICAL SETTING AND STRATIGRAPHY

The geology in the area has been characterized based upon information gathered from
Warter Well Drillers Reports and a literature review. In addition, cross-sectons were used to
aid in defining the site geology. Regional geology and local stratgraphy are presented in
Section 3.1 and Seetion 3.2, respectively.
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Regional Geology

The site lies within the Interior Plains physiographic regions. Topography is a result of
differential erosion and glacial deposition (Ceroici, 1978), Geological and hydrogeological
reports and water well lithologs were reviewed for the development area. Surficial deposits
in the area consist of unconsolidated Quaternary deposits that typically extend to a depth of
20 m to 30 m and may provide a moderate groundwater resource having well yields on the
order of 1 igpm to 5 ipgm. Groundwater wells in the area are rypically completed in the
bedrock of the Paleocene Porcupine Hills Formadon and the upper Cretaceous Willow
Creck Formadon.

Below the surficial sediments is the bedrock composed of the Paleocene Porcupine Hills
Formaton. The Porcupine Hills Formaton consists of pale grey, thick bedded cherty
calcareous sandstone and mudstone to a depth of 60 m (Ozoray and Lytviak, 1974). The
Porcupine Hills Formadon is underlain by the Paleocene and upper Cretaccous Willow
Creek Formation to a depth of approximately 610 m. It consists of pale grey fine grained
calcareous sandstone and grey, green and pink bentoninc mudstone with abundant white
wearthering calcarcous concretons (Ozoray and Lytviak, 1974).

Local Stratigraphy

Water Well Drillers Reports from wells in the area similarly idenufy rwo straugraphic units,
which dominate rhe area. The upper vnit 1s idenufied as unconsolidated glacial deposits,
which vary in thickness. Generally, the uuconsolidated material consists of sands and gravel
mixed with clay deposits. Underlving the glacial deposits is the Porcupine Hills Formaton
followed by the Willow Creek Formauon. The Porcupine Hills Formauon is described as a
pale grey, thick bedded cherty calcareous sandstone and mudstone. The Porcupine Hills
Formauon extends up to approximately 61 m near the site.  The Willow Creek Formauon
underlies the Porcupine Hills Formation, The Willow Creck Formaton consists of pale
grey fine-grained calcarcous sandstone and mudstone. At the pumping well there is a
sandstone layer from 48.5 m to 57 m below grade (mbg), which is a source of groundwater.
Well PWT is screened over this sandstone from 485 mbg to 57.9 mbg  Geological
cross-section A-B (Figure 4) illustrates the geology in the area of PWT.

HYDROGEOLOGY

The hydrogeology in the area has heen charactetized based upon informaton gathered from
Water Well Drillers Reporrts and a literature review. In addivon, cross-sectons were used to
aid in defining the site hydrogeology. Regional and local hydrogeology are presented in
Section 3.2.1 and Secdon 3.2.2, respecavely.

Hegional Hydrogeology

Groundwater wells in the area are completed in the sandstone and shale intervals of the
Porcupine Hills and Willow Creek Formations. Groundwater is generally not produced
from the surficial sediments located above the bedrock. The main aquifers are bedrock
zones ranging in depth from 24 m o 76 m. Well yields of 5 igpm to 25 igpm are atrainable
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from the Wilow Creek bedrock in fine- to medium-grain sandstones (Ozoray and
Litviak, 1974), There were four springs identified in the surrounding area, ncrmally
resulting from shallow local flow systems or topographic lows. 1t should be noted that
there are local pockets of sandy gravel deposits scartered throughout the regional area which
arc capable of high groundwater yields of 100 ipgm or greater (Ozoray and Litviak, 1974).

Local Hydrogeology

As mentioned previously, a search of all Water Well Drilling Reporrs filed with the
Groundwater Information Centre of AENV identified a total of 45 wells (32 domesuc well
users, five domestdc/stock, one domestic/industrial, two municipal, two industrial and three
unknown) use within a 1.6 km radius of PWT well (se¢ Figure 3 and Appendix F). Many of
these wells are completed in the Porcupine Hills and Willow Creck Formations. Derails
regarding wells (where available) are provided in Table 1. Figure 2 depicts the well locations
within 1.6 km of the PWT well. The 20 vear safe yields for these wells ranges from 22.35
m’/day to 2,667 m*/day (8,157 m*/year 10 973,610 m*/year).

A review of the Water Well Dullers Reports confirms that sandstones within the
Porcupine Hills and Willow Creek Formatons are the dominant aquifers throughour the
area. Structural Section A-B (see Figure 4) depicts proven aquifer zones in the viciniry of
PWT well. As shown on this figure, the dominant sandstone zones are the main aquifers
identified m the viciniry of the PWT well.

Based upon Water Well Drillers Reports, the inferred Jateral extent of the sandstone aquifer
screened at PWT appears to be quite extensive, on the erder of 1 km or more.

AQUIFER TEST RESULTS AND AQUIFER PARAMETERS

A constant rate pump test was conducted to determine aquifer parameters and the long
term yield. The data collected is summarized in Appendix C. Pumping was conducted at
50.74 m’/day (9.31 igpm) for a period of 24 hours, Following the pump test, recovery was
monitored for a period of 24 hours. Water levels were recorded at PWT.

The pump test data has provided a good source of data for aquifer characterizauon. The
pumpng test drawdown data was analyzed using the Cooper-Jacob Straght Line Merhod
(refer to Appendix C for details). ln addivon, aquifer parameters were computed using the
results of the recovery dara using the Cooper-Jacob Calculared Recovery Method. Aquifer
parameters were computed based upon data collected at monitoring well PWT.

TABLE 1: DATA COLLECTED AT MONITORING WELL PWT

Weils Transmissivity Storativity
(m2day)
PWT Cooper-Jacob (Drawdown) 2381 4.46E-03 (computed)
PWT Cooper Jacob (Recovery) 35.72 8.90E-03 {compurted)
Average /Geometric Mean 29.16 6.30 x 10-3
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The Cooper Jacob semi-log plot of drawdown vs. time for the pumping well did not
indicate the presence of recharge or imiting boundaries. The slope of the line did decrease
slightly after 100 minutes which is hkely the result of developing the well, thereby increasing
the well efficiency during pumping (Appendix C). The purpose of this report is to
determine the maximum long-term aquifer yield. The aquifer transmissiviry determined by
resting has been used to determine the maximum long-term aquifer yicld.

AQUIFER YIELD

The susrainable well yield is a measure the quantity of water a well will provide on a
tong-term basis. The 20 year well yield (QQ,,) represents the continuous pumping rate for
which the water level in the well 1s projected 1o be drawndown to the top of the aquifer.
The maximum long-term well vield (QQ,,) been computed per AENV requirements using the
Farvolden formula (1959) as follows:

Qu = 0.68xTxHx07) (1)
Where Q,, = 20 year safe yield (m'/day)
0.7 = safery factor
0.68 = “heuristic parameter” neglecting radius, srorativity and 8 log cycles
of rime (20 years, as described by Parks and Bentley)
H = available head = Top of screen — stauc water level
=4878 -31.21 = 17.56 m
T = transmissivity = 29.16 mz/day

1l

- Qu

It sbould be noted that the proposed 100 lor development and existing two users would
require 349.32 m'/day (64 igpm). Addidonal wells could be drilled into the aquifer to
obtain the required amount of water. If the developer wishes to form a water co-operanve
then the water supply wells would be required to be licensed. As a component of the
license application it would be required to demonstrate to AENV that there is sufficient
water availability.

0.68 (29.16 m*/day) (17.56 m) (0.7) = 243.74 m’/day (37 igpm)

PROJECTED DRAWDOWN

The drawdown ar any distance from the PWT well may be predicted for any time using
Theis (Kruseman and de Ridder, 1992). Assuming an average transmissitivity of the aquifer
of 29.16 m*/day, a storativity of 6.3 x 10™ and water production at 243.74 m*/day (37 igpm)
at PWT, the drawdown has been computed for 1 year, 5 years and 20 years. Table 2
provides a summary of predicted drawdown at various distances from the PWT well for
wells complered in the same aquifer. Appendix C provides computation details.
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Calculations using Theis predict that drawdown effects will be evident ac 1,000 m from the
pumping well (at 20 years of contnuous pumping). It is our experience that significant
drawdown effecrs will not be observed at distances in excess of 1,000 m bascd upon the
transrussitvity of the aquifer. As such, wells that may be affected by pumping are within
T km of PWT. Table 2 presents the projeeted drawdown with distance from the pumping
well. As shown, the predicted drawdown after 20 years remains significantly less than the
available head in the warer wells.

: PROJECTED DRAWDOWN DUE TO PRODUCTION AT PWT

Drawdown (m)
Radiue(m) Well Il?' AENV Well ID/ Pumping at 243.74 m!/day
Avaitable Head (m)
1 Years 5 Years 20 Years
540 AENV 289566/125 0.88 1.93 2.81
1100 AENV 249764/149 (.85 1.86 2.75
1100 AENV 24Y765/14.6 0.85 1.86 275
i 1100 AENV 249766/13.1 0.85 1.86 275
1100 AENV 249767 /183 0.85 1.86 275
1100 AENV 249768/16.8 0.85 1.86 2.75

PROJECTED INTERFERENCE

As previously noted, there are 45 exisung wells located within 1.6 km of the PWT well
(Figure 2). It should be noted that a majority of these wells are used for domesuc supply
for homes. Of these 45 wells, only ¢ wells are screened within the sandstone aquifer located
greater than 48 mbg. This aquifer is likely a continuous aquifer as it extends across the
entire Vs Secuon SE 27-20-29 W4M (Figure 3). The remaining wells are completed in the
surficial tlfs or screened in groundwater-bearing sandstone-shale aquifers less than 48 mbg.

The pump test conducted at PWT resulted in a computed long-term safe yield of
245.75 m'/d (37 igpm) which is less than the required 349.32 m*/d (64 igpm). Based on the
apparent Limited use of the aquifer by other users and the contnuous extent of the aquifer,
it 1s likely that one or more additional wells could be installed within the quarter secton to
provide a cumulative yield of 349.32 m’/d (64 igpm) or more. The projected drawdown
with distance from PWT demonstrates that the drawdown cffects at wells in excess of
1,000 m from PWT will not be significant.

Table 2 provides a representative listing of wells within the area that may be effected by the
pumping at PWT. On this table, the available head at cach well s compared to the
predicted drawdown due to pumping at PYWT. As ean be scen on this table, the drawdown
due ro pumping at the PWT well does not exceed the available head of the wells in the area

=
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after 20 years. It should be noted that the calculated cumulanve drawdown is conservative
because it assumes no recharge and assumes continuous purnping for 20 years and therefore
represents a worse case estimate. Acrual observed drawdown in the nearby wells will likely
be considerably less than shown.

3.7 WATER QUALITY

Water samples collected at the end of the pump test were sent to ETL for analysis
(Appendix D). The results of the analyses were compared to Canadian Council of the
Ministers of the Environment (CCME, 2004) Drinking Warer Guidelines and are
summarized in Table 3.

Chemical analysis results show that the water is sodium-bicarbonate type. TDS
concentrations exceeded the CCME Guidelines for drinking water (aestheric objecrive).
Previous studies indicate that sodium-bicarbonate type groundwater and TDS ranging from
500 mg/L w 2,500 mg/L is typical from wells completed in the bedrock (Ceroici, 1978).
While sodium concentrations are greater than the CDWQQ aesthedc objecoves, it is not
necessarily a health risk (CCME, 2004).

The acceptable range for TDS in drinking water 1s based on minimizing corrosion and
encrustation and therefore, does not present a health concern (CCME, 2004). In addition,
oxic levels of TDS 15 not defined by CCME; however, AENVY considers an aquifer having
TDS concentrations less than 4,000 mg/L. as a domestic use aquifer (AENV, 2003).

Based on previous studies and the available guidelines, it can be concluded that the TDS
concentranons are within the range typically observed in this aquifer in the surrounding
area. All the remaning parameter concentratons were found to be within acceptable
concentrations defined by the CCME Guidelines. The chemistry of the water produced
from the well PWT is considered typical of groundwater in the area.

4.0 CONCLUSIONS AND RECOMMENDATIONS

The producnon well installed as part of this program (PWT) is completed in a sandstone
aquifer. Average transmissivity and srorativity values of 29.16 mz/day and 6.3 x107,
respectively, were obtained from pumping test data analysis. These values were used to
calculate the well yield (Q,,), radius of influence and long-term drawdown in the well.
Based on these values, a conservatve esumate of the sustainable yield of the well is

243.75 m*/day (37 igpm).

Of the 45 wells located within 1.6 km of the PWT, only 6 wells are screened within the
sandstone aquifer located greater than 48 mbg. This aquifer is likely a continuous aquifer as
ir extends across the entire Y4 section SE 27-20-29 W4M. The remaming wells are
completed in the surficial tlls or screened in groundwater-bearing sandstone-shale aquifers
less than 48 mbg,

The pump test conducted at PWT resulted in a computed long-term safe yield of
24575 m’/d (37 igpm) which s slightly less than the required 349.32 m’/d (64 igpm)

sl
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required for the proposed 100 users and two existing users. Based on the apparent limited
use of the aquifer by other users and the continuous extent of the aquifer, it is likely that
one or more additonal wells could be installed wirhin rthe quarter section to provide a
cumulative yield of 349.32 m*/d (64 igpm). The projected drawdown with distance from
PWT demonstrates that the drawdown effects at wells in excess of 1,000 m from PWT will
not be sigrificant. Therefore, it is concluded that the aquifer is likely capable of supplying
the needs of the existing users and that of the proposed development. In order to obtain a
licensed water supply this will need o be confirmed by installing addidonal wells in the
quarter section and conducting pump tests on all these wells.

The results of the analysis of groundwarer indicates that water transmitted by the aquifer
meets Canadian Drinking Water Standards with the excepuon of TDS, which is an aesthetic
objective.

Based on the results of the investgation carried out, there is likely sufficient groundwater
potendal at SE "4 27-20-29 W4M for the proposed 100 lot subdivision development and

existing users.

5.0 DISCLAIMER

It should be noted that this assessment of potential groundwater availability is not a
guarantee, but rarher an indication of the probability of securing a sustainable groundwater
supply from water wells drilled at the proposed subdivision.

6.0 LIMITATIONS OF LIABILITY

The conclusions presented herein are based on the work scope as described in Section 1.0.
This report has been prepared for the use of Ms. Kapeller and her agents for the specific
application described above in accordance with generally accepted environmental
engineering practices. No further warranty 1s made, either express or implied.

For further limitations, references should be made 1o EBA’s Environmental Report —
General Condigons, Appendix A.
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We trust the information provided satisfies your present requirements. Should you have
any questions, please contact Ms. Kelly or Mr. Mailath at our Calgary Riverbend office.

Best Regards,

EBA Engineenng Consultants L.

uf L,LL

—

=

Jenifer Kelly, MSc., EIT.
Environmenrtal Consultant

CAELUM Group, Environmental Services

Direct Line: 403.203.3305 =883
kelly@eba.ca

Stephen B. Mailath, Mi5¢., P Geol:
Senior Hydrogeologist =
MERUS Group, Environmental Services
Direct Line: 403.723.6898
smatlath@eba.ca

/cecw

PERMIT TQ PRACTICE
EBA ENGINEERINGCONSULTANTS LTD.

Signature H_ll_ g 4 _

PERMIT NUMBER: P245
The Asscclation of Profeasional Engineers,
Geologists and Geophysicists of Alberta
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TABLE 2-BUMARY GF WA

ER ANALYSES

. Canadian Drinking Water
Parameters Units Criteris Concemfauons. PWT
SE 1/4-020-25 W4

Rouune
pH 6.51048.3 8
Conductiviry BYH
Bicarbunziw 384
Carbanate <5
Huydrovide <5
Alkalinen, ol 315
Hardness 61
‘115 Caleuland 500 581
Sulphide AN
Nuuienwes
Nitrzee+ Nierne- <uu3
Nitrare-N 10 <)
Nitrie-N 1 <Ui)E
Ammonia-N 438
Sulphiate 170
Phengls
Phenods =L
Cnha phosprhae <005
Bacieriological
Lol Colitevnt 53
Feeal Coliform <l
Diesolved Merals
Ahaninum nig/l ol vl
Andmony g/l n.ouG
Arwene m/l viza
Barnum nig/l v VIV )
Berum ng/). <i.u01
Yismuth g/l
Buron g/l 5 1109
Cadmim mp/l. 1LU05 <ipH
Calcium /1. 16.7
Chirgnium mg/1, LIV <0.UUs
(Cobal g/l <fLoU2
Capper g/l 1.9 <00
ivon /). 0.3 <UL0S
raoad mg/l, Uiy <00
Lithum me/l,
Magnsivm AN 4.8
Manpanusc mg/l. 005 0.
Mercuny my/l QU
Aulyhdenumy /1L <0003
Nickel mg/l. <0.0i)2
Phaspherous mp/T.
Potssium mg/l. 1.7
Sclenium mg/l. 001
Silicon mg/l.
Silver mp/T. <Q.0Us
Sodium g/l 200 194
Serontum /1. n.329
Thallium /T,
“lin /T,
“iraniem g/l <{.001
Vanadium /). .ol
Zing o/, 5.4 0.002
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Environmental Report
General Conditions

ENVIRONMENTAL REPORT — GENERAL CONDITIONS

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT

This report pertains to a specific site, a specific
development, and a specific scope of work. It is not
applicable wo any other sites, nor should it be reked upon
for types of development other than those o which it
refers. Any variabon from the site or proposed
development would necessitate a supplementary
investipaton and assessinent.

This report and the assessiments and recommendatons
contained in it are intended for the sole use of EBA’s
client. EBA does not accepr any responsibility for the
accuracy of any of the daw, the anzlysis or the
reconmmendations conwined or refercnced in the repout
when the report is used ot relied upon by any parey othier
than EBA’s cliens unless otherwise authorized in writing
by EBA. Any unauthorized use of 1he report is at the sole
risk of the user.

This reportis subject 1o copyright and shall not be
reprodueed cither wholly or in pare withour the prior,
written permission of EBA. Additonal copies of the
report, if required, may be obtained upon request.

20 LIMITATIONS OF REPORT

This report is based solely on the eonditions which existed
on site ar the time of EBA’s investigadon. The clent, and
zny other pardes using this report with the express writien
consent of the client and EBA, acknowledpe that
eonditions affecong the envitonmentad assessmene of the
site ¢an vary with dime and that the conclusions and
recommendations set out in this Teport are tme sensitve.

The client, and any other parry using this report with the
express wiitren consent of the client and EBA, also
acknowledpe that the conclusions and recommendadons

setoutin this report are based on bimuted obsernvations and

restng on the subject site and rhat conditions may vary
across the site which, in rurn, could affect the conclusions
and recommendations made.

The client acknowtedges that EBA is neither qualified 10,
nor is it maling, any reconnmendations with respect to the
purchase, sale, invesunent or development of the

property, the decisions on which arc the sole responsibilicy

of the client.

21 INFORMATION PROVIDED TO EBA BY OTHERS

During the perfurmance of the work and the preparauon of this
report, EBA may have relied on informaton provided by persons
other than the client. While EBA endeavours 1o venfy the
accuracy of such information when instructed 1o do so by the
client, EBA accepts no responsibility for the accuracy or the
reliability of such information which may affect the report.

3.0 LIMITATION OF LIABILITY

The client recognizes thar property conwining contaminants and
hazardous wastes creares a high risk of claims brought by third
pardes arising wut of the presence of those materials. In
considesation of these risks, and in consideravon of EBA
providing, the services requested, the clientagrees that EBA’s
Bability te> the client, with respect 1o any issues relaung to
conmminants or other hazardous wastes located on the subjeet site
shall be limited as follows:

1o Witk respect o any claims brought against EBA by the client
arising ou of the provision or failure to provide services
hereunder shall be limited 1 the amount of fees paid by the
client to EBA under this Agreement, whether the action is
based on breach of contact or tore;

2. \With respect o claims brought by third parties arising out of
the presence of contaminants or bazardous wastes on the
subject site, the client agrees o indemnify, defend and hold
harmless EBA from and against any and all claim or claims,
acuon or acuons, dainands, damages, penalues, fines, losses,
costs and expenses of every nature and kind whatsoever,
including solicitor-client costs, arising or alleped ro anise cirher
in whole or part out of services provided by EBA, whether
the clabm be brought agminst EBA for breach of contract or
[ort.



4.0 JOE SITE SAFETY

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

5.0 DISCLOSURE OF INFORMATION BY
CLIENT

The client agrees 1o fully cooperate with EBA with vespect
to the provision of all available informaton on the past,
present, and proposed conditions on the site, including
listorical information respecting the use of the site. The
client acknowledpes that in order for EBA o properly
provide the service, EBA 18 relving upon the full
disclosure and accuracy of any such informaton,

.0 STANDARD OF CARE

Services performed by EBA for this report have been
conducted in a manner consisient with the level of skill
ordinarily exercised by members of the profession
currently practicing under similar conditions in the
jurisdicnon in which the services are provided.
Engincering judgement has been appbed in devcloping the
conclusions and/or recommendadons provided in this
report. INo warranty or guaraniee, express or implied, is
made conceming the wst results, comments,
recommendations, or any other poruon of this report.

7.0 EMERGENCY PROCEDURES

The client undertakes 1o inform EBA of all hazasdous
condinons, or possible hazardous condidons which are
known e it. The client recognizes thar the acuvities of
EBA may uncover previously unknown hazardous
materials or condidens and that such discovery may result
in the necessity to undertake emergency procedures to
protect EBA emplovees, other persons and the
environment. These procedures may involve addidonal
costs ourside of any budgets previously agreed upon. The
client agrecs o pay EBA for any expenses incurred as 2
result of such discoveries and o compensate EBA
through payment of additional fees and expenses for yme
spent by EBA 10 deal with the consequences of such
discoveries.

Enviranmental Raport
General Conditions

Bl NOTIFICATION OF AUTHORITIES

The client acknowledges that in certan instances the discovery of
hazardous substances ot conditions and materials may require that
repulatory agencies and other persons be informed and the client
agrees thar noufication 1o such bodies or persons as required may
be done by EBA in its reasonably ¢xercised discretion.

8.0 DWNERSHIP OF INSTRUMENTS OF SERVICE

The clicnt acknowledges that all reports, plans, and daw generated
by EBA during the performance of the work and other documents
prepared by EBA are considered its professional work product and
shall remain the copyright property of EBA.

10.0 ALTERNATE REPORT FORMAT

Where EBA submits both elecrronic file and hard copy versions of
reports, drawings and other project-related documents and
deliverables (collectvely tenned EBA's instruments of professional
serviee), the Client agrees that only the signed and sealed hard copy
versions shall be considered final and legally binding. The hard
copy versions submitted by EBA shall be the original documents
for record and worling purpuses, and, in the cvent of a dispute or
discrepancies, the hard copy versions shall govern over the
clectronic versions. Furthermore, the Client agrees and waives all
furure right of dispute that the original hard copy signed version
archived by EBA shall be deemed 10 be the overall original for the
Project.

The Clicar agrees that both ekeetronic file and bard copy versions
of EBA's instruments of professional service shall not, under any
circumstances, no mateer who owns or uses them, be altered by
any party except EBA. The Client warrants that EBA’s
instruments of professional service will be used only and exaetly as
submitted by EBA.

The Client recognizes and agrees that elecironic files subminted by
EBA have been prepared and submitted using specific sofnware
and hardware systems. EBA malies no represenution about the
compatibilicy of these files with the Client's current or future
sofrware and hardware systems.
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APPENDIX B WATER WELL DRILLING REPORT FOR PUMPING WELL (PWT)
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Pumping Test Analysis

A pumping and recovery test was conducted at PWT well. The test was performed in order to quantify the hydraulic
characteristics of the aquifer. The pumping test drawdown data was used {o determine aquifer parameters. The
pumping and recovery test data was also processed end is presented. No constant head boundary is evident on the
late time data at the pumping well.

The raw data derived from the pumping and recovery tests, relevant semi-log plots and computation details for the
are presented in the following pages.

Computationsl Detafls
Pumping Test

The Coopet-Jacob strzighit line method (Kruseman and de Ridder, 1992) was used to analyze the fate time pumping
test data for aquifer parameters. Early drawdown data has a steep slope, likely due to water produced from wellbore
storage, and thus cannot be used to compute aquifer parameters using the Cooper-lacob method. Following the
early time period, drawdown data af time greater than approximately 10 minutes, falls appreximately on a straight
line and represents a confined response.

The assumptions and conditions undertying this method are as follows:

Aquifer is effectively infinite (i.e. stretches beyond the zone of influence of the well),
Aquifer is confined

Aquifer is uniform in thickness

Aquifer is homogenous and isofropic

Initial piezometzic surface is horizontal

Pumping rate is constant. Fiow to the well in unsteady state.
Horizontzl flow in the aquifer

Negligible storage volume in borehole

Well efficiency is 100% (i.e. no hydranlic head losses in pumping hole).
tﬂ The pumped borehole penetrates entire aquifer thickness

ti. Water released from storage instantly when head declines

P00 MO LA B

The following is an example of how aquifer parameters (T and S} were calcutated from the drawdown pumping test
daia for the pumping well and the observation wells.

Transmissivity of PWC for drawdown data:

T =(2.3 x Q¥(4x1xAS)
Where Q = pumping rate = 50.74 m’/day
= 0.39m
T= 23.8! m"/day
Storativity of PWC for drawdown data;

S=(225x T x t (D)
Where T = transmissivity = 23.81 m*/day
to=tintercept ats=0=3.0x 10 7 min
r = well radius = 0.06 m
£=4.46x10°

Storativity (8) is within typical range for a confined aquifer. It should also be noted that the sandstone aqulfcr of the

Porcupine Hills Formasions occurs below unconsolidated clay till deposits. It is therefore felt that the aguifer is very
likely confined.



Recovery Test

The Copper-Jacob Calculated Recovery plot of 5-5' vs € is presented for comparative purposes. This method of
inalysis requires use of late time data to determine As-s'. The following is an example of how aquifer parameters (T
and §) were calculated from the recovery pumping test data for the pumping well and the observaticn wells.

T= (2.3 x Q)(4xmxds-s
Where Q = pumping rate = 50.74 m*/day
As-g'= (.26 m
T= 35.72 m*/day

Storativity of PWC for drawdown data;

$=(2.25 x T x t)}(r%)
Where T = transmissivity = 35,72 m’/day
t=t intercept at As -s' =0 =7.0 x 10" min
- r=well radius = 0.06 m
S=89x107

Storativity (8) is within typical range for a confined aquifer



() awy |,

000001 0°0001 0001

YRR I S, S S Ll N IR N I S | 1 ST T T S Y | T T T S 3

001 o1 10
e 00°0

L L]

050

o0’ (

\\\' i
- 05°1

My

Lk = O

s T |

he o=

- 00°¢

(m) mmopmesgg

{g g1 e = -

T 1

— 05t

|(ill

ﬁ 00'F
10|d Boj-jweg ejeq umopme.iq
l1em Bujdwing
js9) Bugdwing Jejjadey 5002




0°00001

(Arpom) ) @]
0001 0ot

B N

e e L

00°¢

10|d Bo-jweg gyeq Ateacosy
l19M Buiduing
3s9 | Buidwing Jejjadey 5002

() &-8 wAOPAMRI( [BUPISIY



5340192.003

March2006
=

APPENDIX

APPENDIXD ANALYTICAL RESULTS

3



B060167-003 (SE 14 2702028 W) L335Te3 CONTD.,...

PAGE 2 of &

ENVIRO-TEST ANALYTICAL REPORT

S s

13397631 SE 1/4 27-020-29 W4
Sampled By JAMES on 10-NOV-0S @ 13:00
Matroc WATER
Ammenia-N 0.38 0,05 gl {S-NOVLIS | APH | R346588
Ovtho Phosphate 8s P <0.05 0.05 mgll [13-NOVOS[13-NOV-05 | H48C |R346205
Phenots (4AAP) <0.001 0.001 mL i4NOV-DS | APH {R346220
Sulphlde 0,011 0.003 mg/L 16-NOV-05 | SHC |R346978
Total Kjeldahi Nittogen ‘ 0.4 0.2 myl  |16-NCV-0S/fB-NOV05 | KMY |R347134
Special Request HydroQual
Tatel Celiforms 53 CFUAQ0mL 12-NOV-05 | HMQ |R348432
Fecal Coliforms <1 ) CFUADODmML 12-NOYV-05 HQ |R346432
Major lons & Dissclved Metals
lren (Fe)-Dissolved <0.005 0.005 mail 15-NOVOS | HAS |R346727
Mangenese (Mn)-Dissolved 0.031 0.00% mg/l 15-NOVOS | HAS |R346727
Chiorise {CH 4.7 0.1 mgfl  [13-NOV-05{3-NOV-05 | HSC |R346205
Nilrate+hitrite-N <0,05 0.05 mg/ll  [13-NOV-0513-MOV-05 | HSC |R348205
Nitraie-N <005 0.05 mgll  [13-NOV-O513-NOV-0S | HSC |R346205
Nitrite-N <0.05 005 mg/ll  [13-MOV-0S[13-NOV-05 | HSC |R346205
Sulphate (S04) 170 05 mg/ll  [13-NOV-L5[13-NOV-05 | HSC [R346205
pH, Conductivity and Total Alkatinity
pH 8.0 0.1 pH 14-NOV-05 | LHH |R348373
Conduclivity (EC) B9B 3 uS/cm 14-NOV-0E | 1HH |R346373
Bicarbonate {HCO3) 384 5 mgiL 14-NOV-05 | 1HF |R346373
Carbonate (CO3) <5 5 mg/L 14-NOV-05 | LHH |R346373
, Hydroxide (OH) <5 5 mg/L 14-NOV.OS | LHH [R348273
| Alkalinity, Total (as CaC03) 315 5 mg/L 14NOV05 | LHH |R346373
lon Balance Calcuation
lon Balance 97.4 % 15-NOV-05
TDS (Caicufated) 581 mg/L 15-NOV-05
Hardness (as CaCO3) 61 mogh | 15-NOV-0S
ICP metals for routine water
Celcium (Ca) 18.7 05 mg/L 14NOV-05 | KG |R346081
Potassium (K) 1.7 0.1 me/L 14-NOVO5 | KG |R346051
Magnesium (Mg) 48 0.1 mg/L 14-NOV-05 KG |R346081
Sodium (Na) - 194 1 mg/L 14NCOV05 | KG |R346081
Dissolved Trace Wetats
Stiver (Ag) <0.005 0.005 mg/l 15-NOVD5 | CLL {R347138
Alisminum (Al) - 0.0 0.01 mg/L 15-NOV-05 | CLL [R347138
Boron (E) D.08 005. | mgh 15-NOV-05 | CLL |R347138
Barium {Ba) 0.015 0.003 o 15-NOV-D5 | CLL |R347138
Berylium (Be) " <0001 £.001 my/l 15-NOV05 | CLL |R347138
Cadméum (Cd) <0),001 0.001 mgn. 15-NOV-05 | CLL |[R347138
Cobezilt (Ca) <0,002 0.002 mg/L, 15-NOV-05 | CLL [R347138
Chsomlum {Cr) <0005 0.005 mg/L 15-NOVOS | CLL |R347138
Capper (Cu) <0.001 0.001 mg/L 15-NOVQS| CLL |R347138
Molybdenum (Mo) <0.005 0005 | mgll 1S-NOV-05 | CLL |R347138
Nickel (ND) 0,002 0002 | mgiL 15-NOVOS | CLL |R347138
Lead (P} <0.005 0.005 mgi 15-NOV05| CLL |R347138
Tin (Sn) <0.05 0,05 mgi 15-NOV-OS | "CLL |R347138
Slrontium (St} ) 0.32¢ 0.005 mgiL t5-NOV0S| CLL |R3471%68
Titanium (T <0.001 0,001 mgi, 15-NOV-05 | CLL |R347130
Thellium (T1) <0.05 0.05 mg/L 15-NOV-05 | CLL |R347138
Vanadium {V) <0.001 0.001 mgi, 15-NOVLOS | CLL |R347138
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L339763-1
Sampled By.

Matrix:

Major lons & Dissolved Metals
Dissolved Trace Matals

060167003 (SE 4/4 27-020-26 WaM)

ENVIRO-TEST ANALYTICAL REPORT

SE /4 27-020-20 W4
JAMES on 10-NOV-05 @ 13:00
WATER

Zing (Zn) 0.002

0.0

.

mgiL

£338763 CONTL....
PAGE 3 of 4

15-NOV-05

CLL

R347138

* Refec to Referenced Information for Qualifiers {if any) and Metfiodology.




BOGO16T-003 (BE 14 27-020-28 W4 M)

Metihods Listed {if applicable]:

Reference Information

L338763 CONTD....
PAGE 4 of 4

ETL TestCode Miatrix Tesi Descrlpiion Preparation Melhod Reference(Sased On)  Analytical Method Reference{Baged On)

CL-CL Watar Chioride (Cl) APHA 4110 B-lon Chromalography

ETL-ROUTINE-ICP-CL Vater ICP metals for rouline water APHA 3120 B-|CP-CES

FE-DIS-ED Weler Iron {Fe)-Dlesoived EPA 200.7

IONBALANCE-CL Weter lon Batence Calculation APHA 1030E

MET1-DiS-ED Water Dissalved Trace Metals EPA 8020

Mn-DIS-ED Water Manganese (Mn)-Dissolved EPA 2007

N-TOTKJ-ED Water Total Geldshi NRrogen APHA 4500N-C  -Dig.-Aulo-
Colorimetry

N2N3-CL Watar Nitate+irite-N APHA 4118 B-lon Chromsfography

NH4-CL Waler Ammania-M APHA 4500 NH3F-Colorimery

NO2-CL Waler Milrie-h APHA 4110 B-ion Chromstagraphy

NO3-I1CCL Water Nitrate-h APHA 4110 B-lon Chromatography

PHIE CIALK-CL Water ph, Conductivity and Total APHA 4500H,2510,2320

Alicalinity

PHENOLS-CL Water Phenols (4AAP) EPA 9066-Colarimetric

PO4-1C-CL Vvater Qitho-Phoephate APHE 4110B-IC

SO4-CL Vater Sulfale ($04) APHA 4110 B-len Chrosnztography

SULPHIDE-ED Water Suiphide APHA 4500 -S E-Auto-Colorimetry

** Laboratory Melhods empioyed follow in-house procedures, which are
penerady based on nationally or Internatlonally scceplad methodoibpies.
Chaln of Custody numbers;
213442

The Jast two letlers of the above test codefs) indicate the laboratory (hef performad anslyticel anaiysis for that test. Refer io the sl beiow:

Laberalory Definktion Code

Lahoralory Location Laboratory Definitlon Code Laborslory Localion

cL Enwiro-Test Laboratories - Celgary, Alostta, ED Enviro-Teet Labaratories - Edmenion,
Canada Alberta, Canads
GLOSSARY OF REPORT TERMS

Surr - A surrogate s an organic compound that is simbar fo the tarpat analyle(S) it chemmicel composition and behevior but fat nermally
defecled in environmental sampies. Prior to sample processing, semples are forlified with ong or more surrngale compoeunds,

The reported surrogete recovery value provides 3 maasure of mathod afficigncy. The Leborstory warning unfts are defenmined under
column heading D.L.. ) ' :
mig/kg (units) - unit of concentration based on mess, pafts par mifion

mg/L {unils) - unit of concentration besed on volume, perts per mifion

< = Lasy than

DL, - Detection Limif
N/A - Result not avellable. Refer to qualifier code and definiion for explanetion

Tasl resuits reported refate only la the sermples es recaived by fha laboralory.
UNLEBS QTHERWISE STATED, ALL SAMPLES WERE RECEIVED W ACCEPTABLE CONINTION,
LALESS QTHERWISE STATED, SAMPLES ARE NOT GORRECTED FOR CUENT FIELD BLANKS.

Although tesi results ara ganersted under strict QAL profocols, any unsigned 1est reports, faxes, or émails are considered prebiminary.

Envire-Tast Laborafories has an extensive QAQC progrem where all analylical date reported Is analyzed using spproved referenced
procedures followed by checks and reviews by ssnfor managers and quellty assursnce personnol, However, since the restits are

obtained from chemicel meesuraments and thus cannat be guareniesd, Envire-Test Laboratories assumes no lability for the use or
interprefation of the results.
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Report Date: 17-NOV-05

Page 1 of 10
L AR G AT G f - :
Enviro-Test Quality Control Report
Workorder: L339762
Client: EBA ENG CONSULTANTS LTD
115, 200 RIVERCREST DR SE
CALGARY AB T2C 2X5
Contact: JAMES ROSS
Test Matrix Reference Result Cuzlifiar Unils RPFD Limit Analyzed
CLCL Witer
Baich R346206
WGE3ITE2Z16-2 Dup L339763-1
Chloride (Cl) 47 46 mg/L 19 10 13HOV-05
WGITB2164 Dup L339827-3
Chleride (C}) 34 35 mgit 32 10 13-NOV-05
we3IrTez18s  DUP . L339827-29
Chlorlde (Cl) 1.7 1.7 mg/t 45 10 13-MNOV-05
WEI78216-1 LCS .
Chiotide (Gl 105 % 83108  13-NOV-05
WGE3782716-3 MS 13397631
Chloride {Cl) a7 % 8B-104 13-NOV-05
ETL-ROUTINE-CP-CL Wafter
Batch R346081
WG37809%-10  DUP L338827-30
Calchurn {Ca) o574 574 mg/L 0.11 10 14NOV-05
Magnesium (g} 440 439 mg/L 0.24 10 14-NOV-05
Fotassium (K) 08 0.9 J mgiL 00 0.1 14-NOV-05
Sodium (Na) 6 8 J mg/L 0 31 14-NOV-05
WG3I78099.11  DUP L33882E-10
Calcium {Ca) 60.3 60.2 mgiL 0.18 10 14-NOV-0S
Magnesium (Mg) 5.8 76.1 mg/L 1.0 10 14-NOV-03
Potassium {K) 385 352 mg/L 38 10 14-NOV-05
Sodlum {Ne) 36 36 mg/L 054 iC 14-4OV-05
WG378088-12  DUP L340254-1 !
Calcium (Ca} T 123 §22 mafL 052 10 4 NOV-05
tagnesium (Mg) . 57 57 mg/L 0.0091 10 14-NOV-05
Potasslum () 31 3.1 gl 0,33 10 14-NOV-05
Sodlum (Na) 46 48 ma 1.6 10 14-NOV-05
WGEITR09S2 DUe LI3BES34
Calcium {Ca) 66.5 B5.1 mgiL 0.55 10 14-NQV-05
Magnesium (Mg) 399 335 mgil 0.94 10 14-NOV-05
Potassium (K) 37 3 mgil i.2 10 14-NOV-0S
Sodiurn (Ng) S7 o7 mpiL 210 10 14-NQV-05
WGEITEES04  DUR 13387011
Calcium (Ce) §2.7 £3.8 mgiL 21 10 144NOV-05
Magnesium (Mg} 14.5 14.5 mgiL. 0.6, 10 14-NOV-09




Report Date: 17-NOV-05

Page 2 ¢f 10
Enviro-Test Quality Control Report
Woerkorder: 1339783
Test Mafrix Reflerence Result Qualifier Units RPD Limit Analyzed
ETL-ROUTINECPCL Water
Batch R348081
WG3780384  DUP L339704-1
Potagsium (K) 08 07 J mail 0.1 0.31 14-NOV-05
Sodium {Na) 4 3 J mg/L 0 3.1 i 4-NOV-05
WG3I7B08S6  DUP L335731-40 ‘
Calelumn (Ca) 251 238 maiL 5.2 10 14-NOV-05
Magnesium (Mg) 720 67.4 mail 66 10 14-NOV-05
Poizssium (K) 1.2 1.2 mgfL 0.81 10 14-NOV-05
Sodium (Na) 15 14 mgiL 36 10 14NOV-05
WG37BL98-E  DUP 133873119
Calcium (Ca) 80.6 73.0 mgil a.22 10 14-NOV-05
agneskum (Mg} 34.3 30.8 mg/fL 0497 10 14-NOV-03
Petesstum (<) w3 1.1 ma/L 26 10 14-NOV-05
Sedium {Na} 17 15 mg/L 0.t3 10 14-NOV-05
WGI7B0MST  OUP 13387623 '
Calciurn (Ca) 444 415 mgiL 0.29 10 14-NOV-05
Magnesium (Mg) 127 128 mgfL 0.21 10 14-NOV-05
Potassium (K) 197 19.5 mgd. 1.0 10 14-NOV-05
Sediurn {Na) 183 189 mgfL 2.1 1a 14-NOV-05
WG3700888  DUP L339827-10
Calcium (Ca) 756 5.0 g/l 081 10 14-NOV-05
Magnesium (Mg) 35.1 355 maA. 11 10 14NOV-05
Potassium (K) 1.8 1.8 mgfl 54 10 14-NQV-03
Sodiurn (MNa) 19 19 myiL 03 10 14-NOV-05
WGITBOSES  DUP L336827-20
Calcium (Ca) 879 B88.2 mgAl, 0.3 10 14-NCV-05
Magnesium (Vig) 352 356 mgiL 13 10 14-HOV-05
Polaesium (K) 29 3.0 mgilL . 46 10 14-NOV-05
Sedlum {Ne) 9 10 J mg/L 0 34 14-NOV-05
WGEI780884 LGS
Calcium (Ca) 105 % 98-111  14-NOV-05
Magnesivm (Mg) 100 % B84-106 14-NOV-05
Potessium (K) o9 % 95107  14-NOV-05
Sodium (Na) 105 % 85107  14-NOV-05
WasTB0883 MS L3386634
€alclum (Ca) : 113 % 90-114  14-NOV-DS
Magnegium (Mag) 1o % 89-107 14-NOVOS
Polasslum (K} 108 H % 90104  14-NOVDS
Sodium (Na) 108 % B7-113  14-NGV-0S5

FE-DIS-ER i Vilater




Report Date: 17-NOV-05

Page 3 of 10
Enviro-Test Qualifty Control Report
Workorder: L338763
Test Matrix Referenca Resuif Quadifier Units RPD Limit Analyzed
FE-DIS-ED Water
Butch R348727 :
WGEI78608-10  DUP 13402476
" tron {Fe)-Dhesolved <0.005 <0.005 RPD-HA mgfL N/A 20 15-HOV-DS
WG3reels-12  DUP L240247-16
lron (Fe)-Dissolved <(.p05 <0.005 RPD-NA ma/L NFA 20 19-NOVDS
WGES7E606-8 bup L33sgz8-12
Iren (Fe}-Dissolved 0.012 0011 J mgiL 0.001 0.5 15-NOV-05
W33I78606-1 MEB
Iron (Fe)-Dissolved <0.005 mar 0.005 15-NOV-05
WGE3ITEE06-11  MS L340247-6
Iron (Fe}-Dissolved ; 100 % 75125  15-NOV0S
wasresoe-13  Ms 134824715
Iren (Fe)-Disselved e % 75-125 15-NOV-05
WG3ITBE0ED  MS L239828-12
(ron (Fe)-Dissalved S8 % 75125 15-NOV-05
MET1-0IS- Water
Balch R347138
WQ@3I7e668-2 CRM 1643E_WATER
Aluminam {Af) 110 % 95115  15-NOV-05
Barium (Bs) g7 % 82105  15-NOV-05
Berylburm {Be) B % 85108 15-NOV-0S
Boron (B) [=ls] % 89-108 15-NOV-05
Cadmium {Cd) o8 % 93106  15-NOVOS
Chromium (Cr) 102 % 84-110 15-NOV-05
Cobalt {Co) 89 % 82-105  15-NOV05
Copper (Cu) 100 8% 84107 15-NOV-05
Lesd (Ph) 101 % 94106 15-NGV-05
Motybdenum (Mo) a7 % 93106  15-NOV-OS
Nickel (Ni) B7 % 91105  {5-NOV-0S
Strordium (S} a3 % 91109 15-NOVOS
Veradium (V) 96 % 92-108  15-NOV-DS
Zinc (Zn) a7 8 84114 15-NOVOS
Wa3rsess-1  ME
Anminum (Al) <0.01 mgrL 0.05 15-NOV 05
Barum (Ba) <0.003 mgiL 0.015 15-NOV-05
Baryllurn (Be) ) <0.001 mg/L 0.005 15-NOV-05
Baoron {B) . <Q.05 mgiL 025 15-NOV-05
Gadmium (Cd) <0.001 mg/L 0.005 15-NOV-05
Chromium {Gr) <0.005 mg/L 0.025 15-NOV-05
Cobeil (Cao} =0 002 me/L 0.01 15-NOV-06

Copper (CL) <0001 mgiL 0005 15.NOV-05




e S S

Report Date: 17-NOV-05

Page 4 of 10
Enviro-Test Quality Confrol Report
Workorder: 336763
Test ilmtrin Reference Result Qualifier . Unitg RPD Limit Anmlyzed
MET1-D15-ED Water
. Baich F247158
WGITRE62-1 S
Lead (Pb) <0.005 ma/lL 0025 15-NOV-05
Molybdenum (o) <0005 mg/L 0.025 15-NOV-DS
Nickes {Mi} <0002 mg/l .01 15-NOV-05
Phospharus {P) <01 mgil Q.1 t5NOV-05
Silver (Ag) <0005 mgfl 0.0zs 15-NOV-05
Strentium {Sr) <0005 mgil 0,026 15-NOV-05
Thellium {Ti} <0.05 mgiL. 025 15-NOV-05
Tin (5n) <(.03 ma/L 025 15-NOV-05
Titanium (TH <0.001 migL, 0.005 $5-NCV-05
Vanadium (V) <.001 mg/L 0.005 15-NOV-05
Zme (Zn) <0,001 gl 0.005 15-NCV-0S
MN-DIS Weter
Batch 1346727
WGITEGDE-AD DUP L340247 &
Menganese (Wn)-Oissolved 0,016 0.018 mg/L (8] 4] 20 15-NOV-05
WGITBE06-12 Dup L340247-15
Manganese {(Mn)-Dissolved 0.073 0.073 mgiL a.o 20 15-KOV-03
WQITasDE-£ pup L339828-12
Manganese (Mn)-Dissolved Q.006 0.006 J mgiL 0.000 0.0037 15-NOV-05
WGI7T8606-1 MB
Mangarese (Mn)-Dissolved <0.001 mafL 0.001 15-NOV-DS
WG378606-11 MS L 340247-6
Manganagse (WVm)-Oissolved 98 % 75-125 15-NOV-05
WG3I78606-13 MS L340247-15
Nangenese (Mn)-Dissoived 99 % B125 13-NOV-05
WG3I78606-3 MS L339828-12
Manganese (Mr)-Dissolvad =;) % 75125 15-NOV-05
N-TOTKJ-ED Water
Batch R347134
wWG3Ts082-6 DupP L340450-1
Total Kjeldah! Nitrogen 14 1.8 J mgvL 02 0.61 16-NOV-05
WGITH0EZ -2 LCS
Total Kjeldzhl Nitrogen 95 % 66-113 16-NOV-05
WGE3IT8082-3 LCS
Total Keldah! Nitrogen 107 % 66-124 16-ROV-05
WG3I780814 LCS
Tolal Kleldahl Mitrogen 99 % 87-112 16-NCV-05
| WGH7S0EZ1 B
Tolal Kjeldahi Nitrogen <02 mgil 02 16-NOV-05

WoJ3Te082-5 MS

L337926-2




Repon Date: 17-NOV-05

Page 5 of 10
Enviro-Test Quality Control Report
Workorder: L329763
Test Matrix Reference Result Qualifier - Units RPD Lirni Analyzed
N-TOTKJ-ED ) Water
Bafch R347134
WGE37808286 2 MS ‘L337826.2
Total Kjeldaht Nitrogen 0B % 68-124 16-NOV-05
NaNS-CL Waler
Baich R346206 .
Waarea 162 BLP 13397631
Mitrate+ Mitrite-N <005 <0.05 RPD-NA mg/l NA 13 §3-NOV-05
WG3IT82184 DUp L338827-3
hitrete~+Nitrita-N <05 <0.05 RPO-NA mgfl NIA 13 12-NOV.05
WGE3ITe2166 oup L338327-21
Nilrate + Nitrite- i} 4.1 14.5 mgiL 32 13 13-NOV-05
WGE37B2186-1 L.Ce
Nirate+Niriie-N 104 % 94-105 13-NOV-05
WGE37B216-3 Ms L338763-1
Nitrafe +Nitrie-N 102 % 29-106 13-NOVY-05
MHACL Water
Batch R34E6569
WG3TBT 173 DUpP 13387631
Ammonia-N 038 0,36 N mgi .02 D15 1SNOV-05
WGIT8Y1r-1 LCS
Ammonia-i a8 % 9112 15-NOV-05
WGE3ITaTI7-2 MB
Ammonla-N <(.05 ' g/t 0.05 15-NOV-05
WGEITETI74 MS 13887631
Ammoni{a-N <5 % 84-113 15-NOY-0S
MO2-CL Water
Batch R3146205
WGSTEZIG-2 oue L.3397631
Nitrite-N <005 (.05 RPD-NA ma/L NIA i3 13-NOV-D5
wWas782164 DU L338627 3
Nifrite-N <0.05 <0.05 RPD-NA mgiL ' NIA 13 13-NOV-05
WE3T8216.5 pup L339827-21
Mitrite-N <005 0.07 RPD-NA mg/l NiA i3 13-NOV-ES
WG3T82161 LGS
NErite-N : 28 % 93-107 13-NOV-D5
W{7B216-3 MS 3387631
Nitrfle-N 102 % 85.108 13-NOV-05
NO3-IC.CY Water
Batch R346206
WGE378216.2 Dup L338763-1
Nilraig- <0.05 <Q.05 RPD-MNA mofl Nf& i3 13-NOVWOS

W378216-4 pup 13338273




Report Date: 17-NOV-05

FPage 6 of 10
Enviro-Test Quality Control Report
Workorder: L339763
Test Matrix Reference Resuit Qualifier Units RPD Lirnit Analyzed
NO3IC-CL, Water
Balch R348205
WG3782164  DUP 13388273
Nitrate-N <005 <0.05 RPD-NA mgit. NIA 13 13-NOV-05
WGI78216-6  DUP 1335827-21
Nitrate-N 14.1 145 mg/L 28 13 13-NOV-05
WG378216-1  LCS
Nirrate- N 104 % 92-1068  13-NOQV-05
WGI782163 MS L339763-1
Nilrate-N - 99 % 91-102  13-NOV-05
PHIECIALK-CL Water
Batch R346373
WG378441-10  DUP 1.339827-30
Adkalinity, Tolal (@s CaC0O3) 304 293 mg/L 38 5 14-NOV-05
Bicarbonate (HC 03) 370 357 mgil 36 49 14-NOV-05
Cerbonate (CO3) <5 <5 RPD-NA mg/L N/A 89 14-NOV-05
Conductivity (EC) 61D 629 uS/cm 3.1 75 14-NOV-05
. Hydrowide (OH) <5 <5 RPD-NA ma/t NIA 5 14-NOV-05
pH 75 . 76 J pH 0.0 0.1 14 NOV-05
WG37844111  DUP L339828-10
Alkalinity, Total {as CaC03) 274 266 mgiL 27 5 14-NOV-05
Bicarbonate (HCO3) 334 325 mg/L 27 49 14-NOV-05
Carbonate (CO3) <5 <5 RPD-NA mg/L N/A 8.9 14-NOV.05
Conductivity (EC) 1190 1190 uSicm G.0 75 14-N0OV-05
Hydroxlde (QH) <5 <3 RPD-NA mg/L NiA 5 14-NOV-05
pH 76 7.6 J pH 0.0 01 14-NOV-05
wGI7Ta4412  DUP L339663-10
Aliatintty, Total {as CaCO3) 422 414 mgiL 1.9 g 14-NOV-05
Bicarbonate (HCO3) 515 505 mg/L 19 4.9 14-NQV-05
Carbanate (CO3) <5 <5 RPD-NA mgfL N/A BS 14-NOV-05
Conductlvity (EC) 2840 2830 uSicm 035 7.5 14NOV05
Hydrosxide (OH) : <5 <5 RPD-NA . mgil NiA 5 14-NOV-05
pH 73 7.3 J pH 0.0 0.1 14-NOV-05
WG37B4413  DUP 13397341 '
Alialinity, Total {as CaCO3) 345 348 mgiL 0.58 5 14-NOV-05
Bicarbonate (HCQ3) 423 425 ' mgfL 0.58 49 14-NOV-DS
Garbonate (CO3) <5 <5 RPD-NA mg/L NIA 8.9 14-NOV-0S5
Conducthity (EC) 611 608 uSicm 0.48 75 14-NOV-05
Hydraxide (QH) <5 <5 RPD-NA mg/L NIA 5 14-NOV-05
pH 73 7.3 J pH 0.0 0.1 14-NOV-05
WG378441.4  DUP 13397319
Alkalingy, Total (as CaCO3) 439 436 mgfL c54 5 14-NOV-05




Repornt Date: 17-NOV-D5
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Enviro-Test Quality Control Report
Workorder: 1338763
Test Matrix Reference Resulit Qualifier Units RPD Limit Analyzed
PH/ECIALK CL Water
Batch R346373
WG3784414  DUP L339731-9
Bicarbonale (HC 03) : 536 532 Mg/l 0.64 49 14-NOV-05
Carbonate (CO3) <5 <5 RED-NA  mg/l N/A 85 14-NOV-05
Conductivity (EC) 890 898 uSfem 0.69 75 14-NOV-05
Hydroxide {OH) <5 <5 RPD-NA mg/l. NIA 5 14-NOV-05
pH 70 7.1 J pH 0.4 0.1 14-NOV-05
Wa@378441-5  DUP L339731-20
Alialinity, Total (as CaC03) 311 313 mg/L 056 5 14-NOV-05
Bicarbonate (HCO3) 380 82 mgiL 0.56 49 14-NOV-05
Carbonate (CO3) <5 <5 RPD-NA mg/l. N/A 89 14-NOV-05
Conductiity (EC) 553 550 uS/em 0.54 75 14-NOV-05
Hydroxide (OH) <5 <5 RPD-NA  mgit NIA 5 14-NOV-05
pH , 78 77 J pH 0.0 0.4 14-NOV-05
WG3784476  DUP L339736-30
Alialinity, Tolal (as CaCO3) 254 244 mg/L 42 5 14-NOV-05
Bicarbonate (HCO3) 310 267 mg/L 4.2 49 14-NOV-05
Carbonate (CO3) <5 <5 RPD-NA mg/l. N/A 8.9 14NOV-05
Conductivity (EC) 876 862 uS/om 1.8 75 14-NOV-05
Hydroxide (OH) <5 <5 RPD-NA mgiL N/A 5 14-NOV-05
pH 72 71 J pH 0.1 0.1 14-NOV-05
WG3784417  DUP 3398271
Alkallnity, Total (as CaCO3) 490 485 mgiL 0.92 5 14-NOV-05
Bicarbonale (HCO3) 597 592 mg/L 0.2 49 14-NOV-05
Carbonate (CO3) ‘ <5 <5 RPD-NA mgiL NIA B9 14-NOV-05
Conductivity (EC) a0 893 uS/em 0.89 75 14-NOV-05
Hydroxide {OH) ' <5 <5 RPD-NA mg/L N/A 5 14-NOV-05
pH 7.6 76 J pH 0.0 0.1 14-NOV-05
WG3784418  DUP L338827-10
Alkatinity, Tola! (as CaCO3) 320 315 il 43 5 14-NOV-05
Blcarbonate (HC 03) 40 385 ma/L 4.3 48 14NOV-05
Carbonate (CO3) <5 % RPD-NA  mgiL NIA 89 14-NCV-05
Conductivity {(EC) 672 671 uSfkem 0.15 7.5 14-NOV-05
Hydroxide (OM) <5 <5 RPD-NA  mgiL N/A 5 14-NOV-05
pH 7.3 7.3 J pH 0.0 0.4 14-NOV-05
WGIT84418  pUP L339827-20
Alkalinlty, Tofal (as CaCO3) 346 347 , mg/L 052 5 14-NOV-05
Bicarbonate (HCO3) 422 424 mgil. 0.52 49 14-NOV-05
Carbonale (CO3) <5 <5 RPD-NA mgfL. N/A 89 14-NOV-05

Gonductivity (EC) 705 706 uSicm 0.14 7.5 14-NOV-05




Report Date: 17-NOV-05
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Workorder: L339763
Test Matclx Refererce Resuit Qualifier Units RPD Limnit Anaiyzed
PHIEG/ALK-CL Water
Bateh R34E373
wa@ire441-8 bup L339827-20
Hydroxlde {OH) <5 <5 RPD-NA mgfL N/A 14-NOV-05
pH 7.3 7.3 J pH 0.0 0.1 14-NOV-05
WG3TB441-1 LCS
Alkatinity, Tolal (as CaCO3) 100 % 93-105 14-NOV-05
Carbonate (CO3) a5 % 88-102 14-NOV-05
Conductivity (EC) =] % 93-105 14-NOV-05
pH 7.0 phH 6.9-7.1 14-NOV-05
PHENOLS-CL Water
Batch R3468220
WG378153.2 pup L339663-8
Phenels (4AAP) <0.001 <0.001 RPD-NA mg/L NFA 13 {4-NOV-05
WG378163-5 DUP L339818-2
Phenels (4AAP) <0.001 <0.001 RPD-NA mg/L N/A 13 14-NOV-0S
WGE3781563-1 LGS
Phenels (4AAP) 92 % B8y-103 14-NOV-05
WG378163-2 MB
Phenols (4AAP) <0.001 mg/L 0.001 14-NOV-05
WG3T81534 MS L338653-8
Phenols (4AAP) 97 % B3-111 14-NOV05
O44C-CL Water
Batch R346206
WGEAT8216-2 DUP (3397631
Qrho Phosphate as P <0.05 =005 RPD-NA mg/L NiA 25 13-NOV-05
WG3IT8216-1  LCS ‘
Ortho Phasphate as P 101 % g1-116 13.NOV-05
WGE37T8216-3 MS L339763-1
Qriho Phosphate as P B4 % 79-10% 13-NOV-05
SO4-CL Water
Batch R346205
WG3T8216-2  DUP L339753-1 "
Sulphate (SO4) i70 168 mgil 0.52 10 13-NOV-05
WaGirez164 DupP [.339827-3
Sulphate (S04) 36.8 373 magfL 1.4 i0 13-NOV-DS
VWG3T8216-5 DUp L339827-21
Sulphate (S04) 337 346 mg/L 27 10 13-NOV-05
WGI78216-1 1LCS
Sulphate (S04} 103 % 94107  13-NOV-05
WGE3782163 MS 13397631
Sulphate (S04) 100 % 52-110 13-NOW-05

SULPHIDE-ED

Water
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Enviro-Test Quality Control Report
Workorder; L339763
Test Matrix Reference Result Qualifter Units RPD Limit Analyzed
SULPHIDE-ED Water
Batch R346878
WG378114-4 DupP L340664-1
Sulphide 0.080 0.084 mg/L 5.0 12 16-NOV-05
WG3I78114.2 LCS
Sulphide 102 % 54107 16-NOV-05
WEITS114-3 LCS . ‘
Sulphide a5 . % 7i-112 16 NOV-05
WG3T9114-1 MB
Sulphide <D.003 mg/L. 0.003 16-NOV-05
WGE373114-5 MS L339555-1

Sulphide =x] % 514133 16-NOV-05




Qualifier:

ENVIRO-TEST QC REPORT Page
Workorder#  L339763

85% Confidence !nterval {Laboratory Warning Limits)
Duplicate
Relative Percent Difference
Not Available
Labosatory Control Sample
Stangard Referance Matena!
Matrix Spike
Matrix Splke Duplicate
Average Desorption Efficiency
Method Blank
internal Reference Material
Certified Reference Material
Continuing Calibration Verification
Calibration Verification Siandard
Laboratory Control Sample Duplicate

RPD-NA Relatlve Percent Difference Not Available due to resul(s) being less than defection limit.

A

A-IGpMmm

Method blank exceeds acceptance limit. Btank correction ot applied, unless the gualifier "RAMB"
{result adjusted for method blank) appears in the Analytical Report.

Method biank result exceeds acceptance limit, however, it is less than 5% of sample concentration.

Blank correction not applied.

Meatrix spike recovery may fall cutside the acceptance limits due to high sample background.

Silver recovery low, likely due to elevated chioride levels in sample.

Outlier - No assignable cause for nonconformity has been determined.

Result falls within the 89% Conlidence Interval {Laboratory Control Limits)

Duplicate results and limit{s}) are expressed in terms of absolute difference.

The sample referenced above is-of a non-standard matiix type; standard QC acceptance criteria may
not be achievabie.

10 of 10



Water Well Report

Page 1 of 2
R Well 1.D.: 0125877
A Water Well Drilling Report Map Veriied:  Map
e The dala contained in this report Is supplied by the Driller. The province disclaims  |Dale Report 1879/01/22
’ Alberta responsiblity for its accuracy. Received: )
Ervronment Meiasuremenis; Imperisl
1. Contractor & Well Owner Information 2. Well Location
ICompany Name: Drilling Company Approval No.:| 14 or Sec Twp Rge Wesiof
UNKNOWN DRILLER 89969 LSD M
ing Address: City or Town: Posta! Code: SW 26 020 28 4
NKNOWN UNKNOWN AB CA {_ocation in Quarter
WellOwner's Name: Well Location Identifier: OFT from Boundary]
ISTIRLING, J.M. QFT fiom Boundary
P.Q. Box Number: Mailing Address: Postal Code: Lot Block Plan
44 OKOTOKS
ICity: Province: Country: Well Elev: How Obtatn:
170 FT Estimated
3. Drilling Information . Well Yield
Type of Wosk: Chemistry Proposed well use: [Test Date Start Time:
Reclaimed Well Domestic yyyy/immJ/dd}:
Date Reclaimed: Materials Used: Anticipated Water
Method of Drilling: Driilled Requirements/iday [Test Method:
Flowing Well: No Rate: Gallons 0 Gallens fNon pumping FT
(Gas Present: No Qil Present: No talic level:
4. Formation Log 5. Well Completion Rate of water Gaflons/Min
Depth Date Compleled removal:
erom Date Started{yyyy/mm/dg): yyyyimmydd): Depth of FT
- s gs yyyyim ¥ mp intake:
gjround Lithology Description k. .
evel Barshole Diameter: 0 Water level st FT
feet) [Weli Depth: 100 FT inches lend of )
Casing Type: Liner Type: T;T;]:;i Tom Tnch
Size OD: 0 Inches Size OD: 0 Inches p of casing es
Wall Thickness: 0 Inches  [Wall Thickness: 0 Inches 1, ground
i Top: OFT Bottom: 0 fevel:
Bottom at: 0 FT FT Depth To water iavel (feal)
Perforations Perforations Size: Elapsed Time
om: O FT to: 0 FT 0 Inches x O Inches Drawdown Minutes:Sec Recovery
om:0FTto: 0 FT 0 Inches x 0 Inches
from: 0 FTto: 0 FT 0 Inches x O Inches
Perforated by:
I Total Drawdown: FT
om: O FT 0:0FT f water removal was less than 2 hr]
sal: }duration, reason why:
om: 0 FT lo: 0 FT
eal:
om: 0 FT to: 0 FT
creen Type: Screen ID: 0 inches Recommended pumping rate:
om: 0 FT _ to: O FT Slot Size: 0 Inches Gallons/iin
creen Type: Screen ID: ¢ Inches Recommended purmp intake: FT
QFT Io:0FT Slot Size: 0 inches ype pump installed
Screen Installation Method: Pump type;
Fittings Pump modal:
Top: Bottam: H.p.:
Pack: tAny further pumptest information?
Graln Size: Amount;

T T bnlavamam et mmen fe L

Geophysical Log Taken
Retained on Files:

Additional Test and/or Pump Data
iChemistries taken By Driller: No

Held: 1 Documents Held: 1
Pitlass Adapter Type:

[Drop Pipe Type:

Length: Diameler:
IComments:

. Contractor Certification

Drilter's Name:
ertification No.:

N I R

I S

UNKNOWN DRILLER

M L. PR s N A

At



Water Well Report

Page 1 of 2
- Well 1.0.: 0133791
s Water Well Drilling Report Map Verfied:  Map
e The data contained In this report is suppfied by the Driller, The province disclaims  |Date Report 1976404120
’ Alberta responsibility for ils accuracy. Received: o
Erpdroniment . Measurements: Imperial
1, Contractor & Well Owner Information 2. Well Location
iCompany Name: Drifling Company Approvel No.:{| 14 or Sec Twp Rge Wesiof
GOODSON WATER WELL DRILLING LSD M
alling Address: City or Town: Postal Coder: SW 26 020 29 4
Location in Quarer
hWellOwner's Name: Well Location Identifier; CFT from Boundary;
LANE ENT LTO OFT from Boundary]
P.0O. Box Number: Maifing Address: Postal Code: Lot Block Plan
5203 MARLBOROUGH NE, 6
CALGARY Well Elev: How Obtain:
iCity: Pravince: Country: FT Not Obtain
6. Well Yield
3. Drilling Information Test Dale Start Thme:
Type of Work: New Well Proposed well use:  [{vyyvy/mm/dd):
Reclaimed Well Domestic 1977/08/28 11:00 AM
ate Reclaimed: Materials Used: Anticipated Water  |Test Method:
Iyl_ethod of Drilling: Rotary Requirements/day  |[Non pumping 116 FT
Flowing Well: No Rate: Gallons 0 Gallons latic level:
Gas Present: No Qll Present: No Rate of water Galtons/Min
4, Formation Log 5. Well Completion Fomoval:
epth Date Completed epth of 0FT
o Date Stared{yyyy/mmidd): {yyyyimmidd): pump intake:
round Lithology Description 1675/04101 fraler level at FT
l?;::) el Depth: 130 FT E‘c;f:: e Diameter: 0 pL.:mping:
110 Clay & Boulders Casing Type: Liner Type: Steel 2;;?]"0‘9 ﬁ?";: r:c:ip of Inches
125 Gravel Size OD: 0 Inches Size OD: 5 Inches o 0 810
130 Gray Shale [Wall Thickness: 0 Inches all Thickness: 0 Inches [

ttom at: 0 FT

Top: O FT
FT

Bottom: 130

Depth To water levet (feet)
Elapsad Time
Drawdown Minutes:Sec Recovery

Perforations

om: 120 FT t0: 130 FT

I:om: OFTw:0FT
om:0FTio: O FT

Pertorations Size:

0 Inches x 0 Inches
0 Inches x 0 inches
0 inches x 0 Inches

otal Drawdown: 0 FT
If water removal was less than 2 hrj
uration, reason why:

Perforated by: Unknown

ng:; ODrII:y]_en 10 GFT iRecommended pumping rate: 0
oal- Gallons/Min
om: 0 FT to: O FT Recommended pump intake: 0 FT
eal: ype Pump Instatled

m: O FT to: O FT Pump Type:

Screen Type: Screen 1D: 0 Inches Pump Model:

m: 0FT  to:0 FT Slot Size: 0 Inches H.P. , ,
Screen Type: Screen 1D: 0 Inches Y further puntptest information?
from: 0 FT  to: OFT Stot Size: 0 Inches
Screen Instakation Method:

Fitings

Top: Bottom:
Pack:

Grain Slze: Amount:

Geophysical Log Taken:
Retained on Files:

Addilicnal Test and/or Pump Data
Chemistries laken By Driller: No

Held: 3 Documents Held: 4
Pitless Adapter Type:

rop Pipe Type:
Length: FT Digmeter: Inches
Comments:

7. Contractor Certification

[Oriller's Name:

UNKNOWN ORILLER




Water Well Report

A
eﬂm

Emvironment

Waier Well Drilling Report
The data contained In this report is supplied by the Drller. The province disclaims
respons(bliity for Its accuracy.

Page 1 of 2
Well 1.D.: 0133782
Map Verified: Not Verified
Date Report
Recelved: 197504725
Measurements: Imperial

1. Contractor & Well Owner information

2. Well Location

Company Name;

GOODISON WATER WELL DRILLING

Drlling Company Approval No.:

Y4or Se¢ Twp Rge Westof

htn /fwrww teliicgenmatine nam//temnhlanr svatar/menn /A lim cvamact aanhuallld_nsaa0n0

om: 125 FT 0: 135 FT
om: 0FTto: OFT
rom: OFTlo: O FT

LSD M
pmsliing Address: City or Town; Postal Code:; SW_ 26 020 29 4
lLocalion In Quarter
YYelOwner's Name: Well Location Identifier, 0FT from Boundary
LANE, MILT 0 FT_from Bounda
£.0. Box Number: Mailing Address: Postal Code: Lot Black Plan
5203 MARLBORQUGH DR NE, 5
CALGARY Wetl Elev: How Obtain:
City: Province: Country: FT Not Obtain
. Weli Yield
3. Prilling Information Test Date Start Time:
Type of Work: New Well Proposed well use:  [yyyy/mm/ddy:
Reclaimed Well Domestic 1975/04/01 11:00 AM
Date Reclaimed: Materials Used: Anticipated Water  [Test Method: Unknown
Methed of Drilling: Rotasy IRequirementsfday |Non pumping MM3IFT
Flowing Well: No Rate: Gallens 0 Gallons static level:
Gas Present: No Oil Presant: No Rate of water 10
4. Formation Log 5. Well Completion emoval: Gatlons/Min
Depth Date Completed epth .Df OFT
om Date Started(yyyy/mmidd): ( fmmidd): umg intake:
ground Lithology Description 1975/04/01 W;“;;'evel at 120 FT
evel Borehole Diameter: 0 )
(feet) [Well Dapth: 143 FT Inches t:lrnpﬁng:
115 Clay & Boulders Casing Type: Liner Type: Steel Dlsl_anc'e from t%p of inches
130 Sand & Gravel Size OD: 0 Inches Size OD: 4 Inches o0 1o groun
143 Gray Shale jWall Thickness: 0 Inches all Thickness: 0 inches Depth To water level (fest)
. op:OFT Bofttom; 143 Elapsed Time
Battom 2t 0 F1 FT Brawdown Minutes:Sec Recovery
Ferforations Perforations Size: otaf Drawdown: 7 FT

0 Inches % 0 Inches
0 Inches x 0 Inches
0 Inches x 0 Inches

If water removal was less than 2 hr
curation, reason why:

Parforated by: Unknown

Seal: Cemenl/Grout

X . Recommanded pumping rate: 0
(;r;}; OFT w:0FT Gallons/Min
om: O FT to: O FT ecommended pump intake: 0 FT
eal; ype Pump Installed
om: O FT o O FT Pump Type:

Lﬁrcreen Type: Screen ID: 0 Inches Pump Modei:
om:Q0FT  to: O FY Slot Size: 0 Inches H.P.
creen Type: Screen ID: 0 Inches Any further pumplest information?

am; OFT  to:OFT

Slot Size: 0 Inches

Screen Installation Method,

Fittings

[Top: Bottom:
Pack:

iGrain Slze: Amount;

Geophysical Log Taken:
Retained on Filgs:

Additional Test andfor Pump Dala
IChemistries laken By Driller; No

Held: 0 Documents Hetd: 4
Pittess Adapter Type:

Drop Plpe Type:

Length: FT Diameter: Inches
‘Comments:

7. Contractor Certification

Drifler's Name:

UNKNOWN DRILLER

A e NiaYaYaly



Water Well Report Page1o0f2
‘ . Well 1D.: 0125876
A Water Well Drilling Report Map Verifies:  Not Verified
@ The data contained in this report is supplied by the Driller. The province discfaims ~ [D2te Fepor 1876412120
’ Aberta responsibliity for ts accuracy. Recelved: )
Emdronment Measurements: imperial

1. Contractor & Well Owner Information

2. Well Location

httn' /Awww telnizeenmaticg romiftorith/ao water/meami/drllinoranast aenPualliA=NTY8R74

NCompany Name: Driling Company Approvat No.z| 14 or Sec Twp Rge Weslg
UNKNOWN DRILLER 99899 LSD M
fulaiing Address: City or Town: Postal Code: SW 26 020 29 4
LJNKNOWN UNKNOWN AB CA Location in Quaiter
PWellOvwner's Name:; Well Locallon Identifier: OFT from Bounday
IMOORE, RON 0FT from Bounda
P.0. Box Number: Maiiing Address: Postal Code: Lot Block Plan
557 OKOTOKS
[City: Province: Country: Well Elev: How Obfain:
3475 FT Estimated
3. Drilling Information 6. Well Yield
[Type of Work: Chemistry Proposed well use: [Test Date Start Time:
Redaimed Well Domestic [ yyyy/mm/dd):
Date Redlaimed. Materials Used: Anticipated Water  [197612/17 11:00 AM
MMethod of Ddlling: Driled Requirementsiday  [Test Melht_)d‘.
Flowing Weil: Rate: Gallons P Gallons Hlon purnping 100 FT
Gas Present: No Oll Prasent: No tatic level: i
4. Formation Log 5. Well Completion eng%\?;\.vater Gaflons/Min
D:r‘;"‘ Dato Starled{yyyy/mm/dd): mﬁ?‘m’g)‘?d epth of OFT
round Lithology Description pump intake:
VWater level at FT
levet i Borehole Diameter: 0
{feot) Well Depth: 110 FT Inches nd Of )
Casing Type: Liner Type: ?sf?aplll?:g'from top of Inches
ISize OD: 0 Inches ize CD: 0 inches sing to ground
[wall Thickness: 0 inches all Thickness: 0 Inches B, e
. Top: O FT Botlom: 0 Depth To water level {feet)
Battom at: 0 FT FT Elapsed Time
Perforations Perforations Size: _ll_Dra\.lmown Mlnu_k(er:Sec Recovery
om: OFT to: O FT 0 Inches x O Inches otal Drawdown: 0 FT
om: OFT1o: O FT 0 inches x O Inches If water removal was less than 2 hr|
trom: 0 FT to: O FT 0 Inches x 0 Inches duration, reason why:
Perforated by:
ISeal:
: COFT
ggﬁ: o o:0 Recommended pumping rate: O
trom: 0 FT to: 0 FT Gallons/iin
eal: Recommended purnp intake: 0 FT
om: 0 FT to: 0 FT ype Pump installed
Screen Type: Screen D: 0 Inches Pump Type:
om: 0FT _t0:0FT Siot Size: 0 Inches Fump Mode:

IScreen Type:

from: 0FT to:QFT

Screen ID: 0 Inches
Slot Size: 0 Inches

tAny further pumptest information?

Screen installation Method:

Retained on Files:

Flttings

op: Botlom:
Pack:
Grain Size: Amount:
Geophysical Log Taken:

lAdditlonal Test andfor Pump Data
Chemistries laken By Driller: No

Held: 1 Documents Held: 1
Pitless Adapter Type:

Drop Pipa Type:

Length: FT Digmeter: Inches
[Comments:

7. Contractor Certification

rller's Name:
ertification No.:

UNKNOWN DRILLER

V1 TIANA



Water Well Report Page 1 of 2
e Well 1.0 0288346
A Water Well Drilling Report Map Verfled:  Map
e The data contained In this report is supplied by the Driller. The province disclaims  |D3le Bepf)n 1997/06/18
’-— Alberta responsibility for its accuracy. Received: .
Ervironment Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

htrn Mfarww tehicgepnmatice ramitemnh/an uratar/marnnidrllinorenart aocnTuwsllidA=NI22244

Held: 0

iCompany Name: Drilling Company Approval No.:| 1/4or Sec  Twp Rge Weslof
BLACKWCOOD DRILLING LTO. 118435 LSD M
Mailing Address: City or Town: Postal Code: 03 286 020 29 4
BOX 53 DE WINTON ALBERTA CANADA  TOL 0X0 .ocatlon in Quarter
WellOwner's Name: Weli Location ldentfier: 350FT from S Boundary]
ICHANUT, D. 325FTfrom E Boundary
P.0O. Box Numbe: Mailing Address: Posial Code; Lot Block Plan
704 QKOTOKS TOL 1TO
City: Province: Country: ell Elev: How Obtain:
. FT Not Obtain

. Drilling Information . Well Yield

ype of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domesltic yyyy/mm/dd).
Date Reclalmed: Materials Used: Anticipated Water  [1987/01/18 11:00 A
Method of Drilling: Rotary Requirements/day  [Test Method: Pump
Flowing Well: No Rate: Gallons 280 Gallons Non pumping 107 FT
Gas Present; No Qil Present: No static I7VEI: "

H : Rate of water .
g;u?rmallon Log 5. Well Completion S Co romaval: GallonsiMin
e om Date Starled{yyyy/mm/dd): ¢ fmmidc: Depth of 180 FT

. T Yyyy/mm/da): ump intake:
byround Lithology Bescription 1986/12/02 1997/01/18
level Borehole Diameter 0 [Water level at 101 FT
feet) Well Depth: 155 FT Inches ' engnofng
100 Clay & Rocks asing Type: Steel Liner Type: Plastic pUMpINg:
118 Gravel Size OD: 6.62 Inches ___[Size OD: 6 inches g o o,
126 Sandstone all Thickness: 0.188 Wall Thickness: 0.25 leval:
131 Shale Inches Inches Depth To water level (feel
150 Sandslone Bottom at: 190 FT op: 115 FT Bottom: P Elapsed Time (feet
155 Shate 155 FT Orawdown Minutes:Sec Recovery
Parforations Perforations Size: 107 0:00
e
ffrom: OFT to: O FT 0 Inches x 0 Inches 111.08 2:00 11067
Perforated by: Machine 11.25 3:00 109.58
T
[eorm: 194 FF to 185 FT 1375 10:00 _ 107.25
rom: 0 FT 10: 0 FT 11647 16:00  107.18
Seal: 11517 20:00
trom: O FT 10:0FT 115.25 60:00
Screen Type: Screen ID: 0 Inches 11525 120:00
from: QFT  1t0:0FT Slot Size: 0 Inches 115.25 150;00
Screen Type: Screen ID: 0 Inches 115.33 240:00 ¢
om: QFT  ta:OFT Slot Size: 0 Inches Total Drawdown: 5 FT
Screen Installation Method: If water removal was less lhan 2 hq
Fitlings urafion, reason why:
op: Bottom:
Pack:
Grain Size: Amount:
Geophysical Log Taken: Recommended pumping rata: 4
Retained on Files: Gallons/Min
dditional Test and/or Pump Data Recommended pump intake: 150
Chemistries taken By Driller: No FT

Documenis Held: 2

[Type Pump Installed

Pitless Adapter Type: Pump Type:

Drop Plpe Type: Pump Model:

Length: FT Diameter: Inches H.P.:

Comments: ANy further pumptest information?

7. Contractor Certification

Driller's Name:

PPN P P N

UNKNOWN DRILLER

A AN

T TFIINNA



Water Well Report Page 1 of 2
oy~ Well 1.03.: 0160703
A Water Well Drilling Report Map Veriied: ot Veriied
@ The data contained in this report Is supplied by the Driler, The province discisims | Date Report 1991/08/14
)— Alberls responsibllity for ils accuracy. Received:
Environment Measurements: Impadal
1. Contractor & Well Owner Information 2, Well Location
Company Name: Crilling Company Approval Na.2| 1/4or Sec  Twp Rge Wesiof
UNKNOWN CRILLER §908% LsD M
Mailing Address: City or Town: Paosts! Code: NW 26 020 29 4
IJNKNOWN UNKNOWN AB CA  ocation in Quarter
WellOwner's Name: Well Location |denlifier: 0FT from Boundary
STONEY, CHERYL/GARY 0FT from Boundan/
0. Box Numbar: Msiling Address: Postal Code! Lot Biock Plan
336 OKOTOKS TOL 1TO
ICity: Province: Country: Well Elev: How Cbfain:
=T Not Obtain
3. Drilling Information 6. Well Yield
Type of Work: Chemistry Proposed well use: [TestDate Start Time:
Reclaimed Well Domestic yyyy/mmidd):
Date Reclaimed: Materials Used: Anticipated Water
Methed of Dilling: Not Applicable Requirements/day |Test Method:
Flowing Well: No Rate: Gallons 0 Gallons Non pumping  FT
Gas Present Qil Present: [stalic fevel:
4. Formation Log 5. Well Completion eﬁiggl‘_"’amr Gallons/din
epth Date Started{yyyy/mm/dd). (Date f;:’n’fl‘,g';’)'_ed Depthof  FT
ground Lithology Description *?;:Erlgwﬁe't FT
fevel , Borehole Diameter: Q oY vela
{feet) el Depl.h. 0FT Inches lend O.f .
vt i L e
ISize OD: 0 Inches Size OD: O Inches p of casing
Wall Thickness: 0 Inches _ [Wall Thickness: 0 Inches |, ground
LI‘c) 0FT Bottom: 0 |level:
: p: : :
[Bottom at: O FT FT Depth To water level (leet)
Perforations Perfarations Size: Elapsed Time

http:/fwww telusgeomatics.com/tepub/apg water/menuv/drillingreport.asp?wellid=0160703

from: O FT to: OFT
lfrom: 0 FT to: O FT

0 Inches x 0 Inches
0 Inches x 0 inches

Drawdown Minutes;Sec Recovery

Tolal Drawdown: FT
If water removal was less than 2 b
[duration, reason why:

Recommended pumping rale:
[Gallons/Min

m: 0 FTto: OFT 0 Inches x 0 inches
Parforated by:
Seal:

m;QFT W QFT
Seal:

m: O FT t0:0FT
Seal:

om;: 0 FT 10:0FT

iScreen Type: Screen ID: 0 Inches
from: 0FT 10 OFT Slot Size: 0 inches
Screan Type: Screen ID: 0 Inches

from: 0FT  to:QFT

Slot Size: 0 Inches

Recommended pump intake: FT
Type pump installeg

Screen Installation Method: Purap type:

Fitlings Pump modet:

Top: Bottom: HP. _ _
Back: IAny further pumptest information?
Grain Size: Amount: 0

Retained on Files:

Geophysical Log Taken:

ladditional Test and/or Pump Data
Chemistries taken By Driller: No

Held: 1 Documents Held: 1
Fitless Adapter Type:

Drop Plpe Type:

Length: Diameter:
ICommenis:

7. Contractar Certification

Driller's Nams:
rification No.:

UNKNOWN DRILLER

3N 72006



Water Well Report Page 1 of 2
[ Well 1LD.2 3147661
A Water Well Drilling Report Map Verified:  Field
e The data contained in this report is supplied by the Driller. The province disciaims ~ |U3i€ Repf)rl 1997/06/10
Alberta responsibillty for Ils accuracy. Received: )
Ernvironment Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

Company Name:
IAARON DRILLING INC.

Brilling Company Approval No.:| 174 or Sec Twp Rge Westo!
11590 M

LSD

Mailing Address:

City or Town:

Postal Code:

NW__ 26 020 28 4

htto://Awww telisoenmatice com/tonnhiae water/menn/drallinorenart acn?uellid=N14TAAT

BOX 28, SITE 8. RR1 DE WINTON ALBERTA CANADA  TOL 0X0 Location in Quarter
(WellOwner's Name: Well Location Identifier: OFT from Boundary,
HYLAND, KEITH#3131 Q0 FT_from Boundary,
P.O. Box Nurnber. Mailing Address: Postal Code: Lot Black Plan
186 OKOTOKS TOL1TO
City: Province: Counlry: ell Elev: How Obtain:

FT Survey-Air
3. Drilling Information 6. Well Yield
Type of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domestic yyyy/mm/idd):
Date Reclaimed: Materials Used: Anticipated Waler  [1997/02/28 3:00 AM
Methad of Drilling: Cable Tool Requirements/day  [Test Method: Pump
Flowing Well: Rate: Gallons 500 Gallons Non pumping 44FT
Gas Present: No Oll Present: No jstatic I(:vel:

- - Rate of water 4
g;u?rmatlon_ggg 5. Well Completion N— emoval: Gallons/Min
om Dalte Started{yyyy/mm/dd}): (yyyylmmida); Pepth of OFT
gound  Lithology Description  [1887/02/25 1997102127 L
level . Borehole Diameter: 0 Water level at 40FT
teet) (Well Depth: 105 FT Inches gﬂgn(p)ifng‘

2 Topsoil Casing Type: Steel Liner Type: Piastic - -
3 Brown Clay Size OD: 6.62 Inches Size OD: 5 Inches D‘itiﬁg‘:g E‘r’g&r‘]‘;" of inches
11 Brown Clay & Silt 'all Thickness: 0.188 Wall Thickness: 0.208 level:
L e
. . . Elapsed Time
8 Gray Clay & Rocks Pottom at: 61 FT 106 FT Drawdown Mi%utes:Sec Recovery
50 Brown Fractured Shale Perforations Perforations Size: 44.29 0:01 44.38
58 Brownish Gray Soft Shale om: 70 FT {o: 100 FT 0.125 Inches x 7 in¢hes 44.29 0:05 4435
78 Gray Shale om: 0 FTlo: 0 FT Olnches x 0 Inches 44,19 010 44.32
a0 Brown Fractured Shale om: Q FT lo.'O FT 0 Inches x 0 Inches 7497 015 4429
82 Gray Water Bearing Sandstone Perforated by: Saw 44.23 0:20 44.29
86 Brown Water Bearing Sandslone bea'f Driven . 44.25 0:30 44.29
88 Gray Water Bearing Sandslone S‘;’;}: OFT to: 61 FT 44.29 0:40 44.29
191 Brown Fractured Shale om- 0 FT to- 0 FT 44.35 0:50 44.29
a3 Brown Sandstone eal ’ 44.35 1:00 44.29
105 Gray Hard Shale from: O FT to: 0 FT 44.38 1:15 44.29
Screen Type: Screen ID: 0 Inches 44.38 1:30 44.29
from: 0 FT_ 10: O FT Slot Size: 0 Inches 4447 1:.45 44.29
IScreen Type: Screen |D: 0 Inches 44.45 2:00 44.29
from: 0FT  to: G FT Siot Slze: 0 Inches 44.48 2:15 44,29
Screen Inslallation Method: 44.52 2:30 44.29
Fittings 44.55 300 44.29
Top: Bottom. 44.58 4:.00 44.29
FPack: [Total Drawdown: 0 FT
Grain Size: Amount:

(f water removal was less than 2 hn

Geophysical Log Taken:
Retained on Flles:

[duration, reason why:

iAdditional Test andfor Pump Data
Chemistries {aken By Driller: No

Held: 0 Documents Held: 1 Recommended pumping rate: 3
Pitless Adapter Type: Gaillons/Min
Drop Pipe Type: Recommended pump intake: 100
Length: FT Diamaeter: Inches FT

omments:

ATER ANALYSIS TDS 500 IRON 0.5 HARD 12

Type Pump Installed

Pump Type:

Pump Model:

H.P..

IAny further puraptest information?

7. Contractor Certification

Driller's Name:

P e L

UNKNOWN DRILLER

VA ANNS

21 7NNA



Water Well Report Page 1 of 2
e Well 1D 0147570
A Water Well Drilling Report ip Voifles:  Fidg
e The data contained In this report is supplied by the Driller. The province disclaims ~ |Date Report
,— Aberta responsibility for its agcuracy. Received: )
Ervironment Measurements: imperial

1. Contractor & Well Owner Information

2, Well Locatjon

iCompany Name:

httn/Awww . telusgeomatics.com/tepub/ag water/menu/drillingrevort.asn?wellid=0147570

Drilling Company Approval No.:| 1/4 or Sec Twp Rge Weslof]
IAARON DRILLING INC. 11590 LSD M
[Mailing Address: City or Town: Postal Code: NW 26 020 29 4
BOX 28, SITE 8, RR1 DE WINTON ALBERTA CANADA  TOL OX0 Location In Quarter
WellOwner's Name: Well Location identfier: 0FT from Boundary
IADKINS, JOHN/JUDY #2677 QFT from Boundary
7.0, Box Number: Malling Address: Postal Code: Lot Block Plan
633 OKOTCKS TOL 1TQ
City: Province: Country: [Well Elev: How Obtain:
FT Survey-Alr
3. Drilling Information 6. Well Yield
ype of Work: New Well Proposed well use: [Test Date Start Time:
Reclalmed Well Domestic yyyy/mmidd):
Date Reclaimed: Materials Used: IAnticipated Water  |1885/08/05 9:30 AM
Methed of Driling: Rotary Requirementsiday  [Test Method: Pump
Flowing Well: Rale: Gallons P Gallons fNon pumpling 1015 FT
(Gas Presant: No Qil Present: No Istalic kfavel:

. Rate of water 8
g.e:u?nnation Log 5. Well Completion S omoval: Gallons/Min |
lrom Date Started(yyyy/mm/dd}. (yyyy/mmidd}: Deplh_of 145 FT
ground Lithology Description 10895/05/15 1995/05/15 ump intake:
level " ) Borehole Diameter 0 Water level at 1019 FT

ell Depth: 152 FT end of
feet) Inches umping:
1 Topsail Casing Type: Steel Liner Type: Plastic glst;ﬁ;%from ton of Inchcs
30 Brown Clay & Rocks Size OD: €.62 Inches Size O0: 5 inches casling lo groundp
105 Gray Clay & Rocks Wall Thickness: 0.188 Wall Thickness: 0.25 laveal:
124 Yellow Fractured Sandsione inches Inches Depth To water level (feet)
131 Gray Shaie Bottom at: 118 FT ITop: 112 FT Bottom:; Elapsed Time
134 Gray Sandstorie i 152 FT Drawdown Minutes:Sec Recovery
142 Gray Shale Perforations Perforations Size: 102.032 1:00 101.539
149 Gray Water Bearing Sandsione [from: 112 FT 10: 152 FT 0.125 inches x 12 inches 102.031 500
152 Gray Shale from: OFT to: O FT 0 Inches x 0 Inches 102.031 500
om: O FTto: 0 FT 0 Inches x O Inches .
Perforated by: Saw 102.031 30:00
Seal Driven : 102.064 12:00
: . 102.097 15:00
bl V8 FT to: 118 FT 102.031___20:00
from: 0 FT to: 0 FT 102.001  ©0:00
Seal: 102.031 90:00
from: 0 FT W 0FT 102.031 120:00
Screen Type: Screen ID: 0 Inches 101998  150:00
from: OFT to:CFT Slot Size: 0 Inches 101.998 210:00
Screen Type: Screen 1D: 0 Inches 101.988 240:00
om: 0 FT  10: 0FT Slot Slze: 0 inches Total Deawdown: 0 FT
Screen Instaliation Method: If waler removal was less than 2 hr
Fittings [duration, reason why:
(Top: Botlom:
Pack:
Grain Size: Amount:

Geophysical Log Taken:
Retalned on Files:

Recommended pumping rate: 8
Gallons/Min

Held: 0

Adcitlonal Test and/or Pump Data
Chemistries 1aken By Driller; No

Documents Held: 1

Recommended pump Intaka: 145
FT

Type Pump Installed

HARDNESS: 13 GRAINS

Pitless Adapler Type: Pump Type:

Drop Pipe Type: Pump Model:

Length: FT Diameter: Inches H.P.: _
Comments: Any further pumptest information?
RIVATER ANALYSIS TDS: 700 Mg/L IRON: 0.5 Mg/L

. Contractor Certification

Driller's Name:

LT Y P

UNKNOWN DRILLER

VA ARNC

3/17/2006
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Water Well Report

pc

Sad

Water Well Driliing Report

The data contained in this report is supplied by the Drller. The province disclalms

responsibdlity for s accuracy.

Page 1 of 2
Vitadl 1.D.: 0147459
Wlap Venified: Phone
Date Report
Recetved:

Measurements: lmeerial

1. Contractor & Well Owner Information

2. Well Location

Company Name: Driling Company Approval No.:|1/4or Sec Twp Rge Westo
IAARON DRILLING INC. 11580 LSD M
ailing Address: City or Town: Postal Code: NW 22 020 29 4
BOX 28, SITE 9, RR1 DE WINTON ALBERTA CANADA  TOL 0X0 l_ocation in Quarter
WellOwner's Mame: Well Lacation Identifier: OFT from Boundary]
RTUE, GORDON 0 FT__from Boundany
.0. Box Number: Mailing Address: Postal Code: Lot Block Ptan
193 OKOTOKS TOL 170
ity: Province: Country: Il Elev: Haow Obtain:
FT Not Obtain
3. Drilling Information . Well Yield
IType of Work: New Well Proposed well use: |[Test Date Start Time:
Redaimed Well omestic & Stock  Kyyyy/mm/dd):
Date Reclaimed: Materials Usad: Anticipated Water  |1986/06/28 3:00 AM
thed of Drilling: Cable Todl Requirementsiday [Test Mathod: Bailer
owing Well: No Rate: Gallons 0 Gallans Non pumping 10FT
IGas Present: No Qil Present: Mo lic leval:
. Rate of water 5
D;::nnatlon Log 5. Well Completion — emoval Gallons/Min
om Date Started(yyyy/mmidd): (yyyyimm/dd): Depth of 10FT
ground Lithology Description  |1985/06/28 1986106128 ump Iniake:
fevel Borehole Ciameler: 0 Waler level at FT
et} Well Depth: 35FT tnches gﬁ;ﬂn girng'
2 Topsaoll Casing Type: Sleel Liner Type: : :
35 Gravel S6 O5. 567 Inches—Size Obr 6 Inches Distance from top of Inches

htto//www.teluseeomatics.com/teniih/ac waterimemi/drillinaranart acniaallid—N1 47450

\Wall Thickness: 0.188

sing 1o ground

om: 0 FTlo: OFT
om: 0 FT to: OFT
om0 FT t0: 0 FT

Inch "Wall Thickness: 0 Inches  jievel:
S SET oo G Depth To water level (feet)
Bottom st: 35 FT [__fr’.p' ottom: Elapsed Time
- - Drawdown Minutes:Sec Recovery
Perforalions Parforations Size:

0 Inches x ¢ Inches
0 Inches x 0 Inches
0 Inches x O Inches

[Total Drawdown: 0 FT

If water removal was less than 2 hr
duration, reason why:

Perforated by:
[Seal: Driven
from: 2 FT to: 35 FT Recommended pumping rate: 0
Seal: Galions/Min
S‘;Ta":f OFT lo: ¢ FT Recommended punp inlake: 0 FT.
from: O FT lo: O FT Z)L(E:pP-Il_J;gg.lnstalled
Screen Type: Screen 1D: 0 Inches Pump Model:
om:OFT lo:QFT Slot Size: 0 inches P
Screen Type: Screen ID: 0 Inches Any further pumptest information?
ort O0FT  to:OFT Slot Size: € Inches

Scresn Installation Method:

Fittings

[Top: Bottom:
Pack:

Grain Size: Amount;

Geophysical Log Takan:
Retalned on Flles:

Additional Test andfor Pump Data
Chemistries aken By Driller: No

Held: 0 Documents Held: 1

Pllless Adapter Type:

Drop Pipe Type:

Length: FT Diameter: inches
omments:

[ORIGINALLY LOCATED @ NE22-029-20WA4NM,

7. Contractor Certification

riller's Name:

et antina Rla .

UNKNOWN DRILLER

YiAANOD

a2 TTnnang



Water Well Report Page | of 2
. Well 1.0.: 0258326
A Water Well Drilling Report T
@ The data contained in this report is supplied by the Driller, The province disdaims  [Date R"P?“ 1978/05/03
)- Alberta responsibility for its accuracy. Received:
Environment Measurements: Imperial
1. Contractor & Wall Cwner Information 2. Weil Location
Company Name: Drilllng Company Approval No.:|1/4 or Sec Twp Rge Westof
UNKNOWN DRILLER 99699 LSD M
aliing Address; City or Town: Postal Cade: NW 22 020 28 4
LINKNOWN UNKMNOWN AB CA Location in Quarter

'ellOwner's Name: Well Location identifier: OFT from Bounda
DKOTOKS, TOWN OF #1 OFT from Boundar
P.0. Box Number: Mailing Address: Fostal Code: Lot Block Plan
City: Country: el Elev: How Obtain:

FT Not Obtain
3. Drilling infonmation . Well Yield
Type of Wark: Chemistry iProposed well use: [Test Dale Start Time:
Redaimed Well Municipal K vyyylimmidd):
Date Reclaimed: Materials Used: lanticipated Water
ethod of Drilling: Hand Dug Requirements/day [Tes! Method:
Flowing Well: No Rale: Galions FGallons iNon pumping FT
Gas Present: No Qil Present: No talic level: :
4. Formation Log 5. Well Completion R’::g\?af[‘_"’a“" Gallons/Min
Perth Date Started{yyyy/mmidd): D( ate fn"r’:,gf)'_ed Depth of  FT
grotmd Lithology Description pump llntak'e:t =
level ) Borehole Diameter: 0 water level a
 feet) [Well Depth: 16 FT inches lend o_f
- umping:
sing Type: Liner Type: -
Size OD: 0 Inches Size OD: 0 Inches .JS‘S?ESJ{S’;" Inches
Wall Thickness: O Inches  [Wall Thickness: 0 Inches _ } ground
. Top: O FT Bottom: 0 fevel:
Bottom at. 0 FT FT Depth To water Igvel (feet)
Perforations Perforations Size: Elapsed Time

htto/iwww teliusoeomatics eom/temith/ao water/menn/drillinarannmd senluallid=N18229x

from:Q FTic: OFT
I‘Ilr‘om: OFTto:OFT
om: 0 FT to: 0 FT

0 Inches x 0 Inches
0 Inches x 0 Inches
0 Inches x 0 Inches

Drawdown Minutes:Sec Recovery

Total Drawdown: FT
{f water removal was less than 2 h
duration, reason why:

ecommended pumping rate:
isalions/Min

Perforated by:

eal:

om: QFT WO FT
Seal:

om: O FT w:0FT

eal:

aom: O FT 10:0 FT
Screen Type: Screen iD: {0 inches
from: 0FT  to:OFT Slot Size: 0 inches
Screen Type: Screen 10: 0 Inches

m; OFT  to:OFT

Slot Slze; 0 Inches

(Recommended pump intake: FT
Type pump inslalled

Screen Instaliation Method: Pump type:

Fitlings Pump model:

Fop: Bottom: H.P. ]
Pack: Any further pumptest information?
Grain Size: Amount:

Geophysical Log Taken:
Retained on Fites:

iAdditional Test and/or Pump Data
Chemistries laken By Driller: No

Held: 1 Documents Held: 1
Pitless Adapter Type:

[Drop Pipe Type:

Length: Dlameter:
Commenls:

7. Contractor Certification

Driller's Name:
Certification No.:

UNKNOWN DRILLER

THTMNNE



Water Well Report

Page 1 of 2
ST Vel |.D.; 0268327
A Water Well Drilling Report Map Veriled:  Not Verified
@ The data conizined in this report is suppiled by the Driller. The province disclaims gg&ﬁ:g?”
responsibility for its accuracy. -
ﬂ‘_ &mt i by for? 4 Measuremants; Imperial
1. Contractor & Well Owner Information 2. Well Location
Company Namea: Driliing Company Approval No.:|1i4 or Sec Twp Rge Westof
U NKNOWN DRILLER 9908898 LSD M
iviading Address: City or Town: Postal Code: NW 22 020 28 4
LUNKNOWN UNKNOWN AB CA Location in Quarter
WellOwner's Name: VWeil Location ldentifier: 0FT fom Boundary]
OHOTOKS, TOWN OF #2 OFT from Boundary]
P.0. Box Number: Mailing Address: Fostal Code; ot Block Plan
OKOTOKS _
ity: Province: Country: 'Weil Elev: How Obtain:
FT Not Qbtain
3. Drilling Information 6. Well Yield
ype of Work: Chemistry Proposed well use; [Test Date Stant Time:
eclaimed Well Municipal (yyyy/mmida):
Date Reclaimed: Materials Used: anﬁclpated Waler
hMethod of Drilling: Hand Dug Requirements/day  |Test Method:
Flowing Well: No Rate: Gallons F Gallons Non pumping FT
Gas Presenl: No Qil Present: No static level: _
4. Formation Log 5. Well Completion “ar;i‘?;‘_”ﬂ‘e’ Callons/Min
pepth Date Started(yyyy/mm/da): (Date }:’n"ﬁﬁl}ﬁ'j’;_e" Depthof  FT
round Lithology Description 1978/05/10 VC’;?pr'lntakle' =
evel _ Boreholg Diameter: 0 &r levela
foet) \Weli Depth: 16 FT Ithes end of
- umping:
Casing Type: iner Type: -
Size OD: 0 inches Size OD: 0 inches l%'gtgfn g;:;)gm Inches
Wall Thickness: O Inches all Thicknass: 0 Inches |y ground
. Top: OFT Bottom: 0 [level:
Bottom at- 0 FT FT Depth To water tevel (feet)
Perforations Perforations Size: Elapsed Time

htip:/iwww telusgeomatics. com/tepub/ae water/menu/dnilinerenort asn?wellid=0258327

from: O FT t0: 0 FT
from: OFT to: O FT
from: 0 FT to: 0 FT

0 Inches x 0 inches
0 Inches x 0 Inches
0 Inches x  Inches

Drawdown Minutes:Sec Recovery

Perforated by:
Seal: Total Drawdown: FT
m OFT to: 0 FT If water removal was less than 2 hrf

Ebeal: cduration, reason why:

om: 0 FT to: O FT
Seal:
from: 0 FT fo: 0 FT
Screen Type: Screen (D: ¢ inches [Recommended pumping rate:
from: 0FT  to: O FT Slot Size: 0 Inches Gatlons/Min
Screen Type: Screen ID: 0 Inches Recormmended pump intake: FT
ffem: OFT  1:0FT Slot Size: O Inches [Type pump inctalled
Screen instalktation Method: Pump type:
Fittings Pump model:
Top: Botlom: H.P. )
Pack. Any further pumplest Informaltion?
Grain Size: Amount:

eophysical Log Taken:
Retained on Files:

IAdditional Test andfor Purmp Data
Chemistries 1aken By Driller: No

Held: 1 Documents Heid: 1
Piliess Adapter Type:

Drop Fipe Type:

Length: Diameter:
Comments:;

7. Contracior Cartification

[Driller's Name:
ICerification No.:

UNKNOWN DRILLER

EYANTRILE S



Water Well Report Page 1 of 2
e Wel L.D.: 0258328
4 Water Well Drilling Report Map Verified:  Not Verified
e The dala contalned in this report is supplied by the Drilies. The province disclaims  |08te Repart
’-— Adberts responsibliity for its accuracy. Received:
Envirocment Ieasuraments: Impanal
1. Contractor & Weli Owner Information 2, Well Location
Company Name: Drilling Company Approval No.:| 14 or Sec Twp Rge Westof
LNKNOWN DRILLER 908989 LSD M
tailing Address: City or Town: Postal Code: NW 22 020 29 4
ILINKNOWN UNKNOWN AB CA Location in Quarter
WediOwner's Name: Well Location Identfies: OFT from Boundary]
HENDERSON. R QFT from Boundzry]
[P.0. Box Number: Mailing Address: Postal Code: Lot Biock Plan
13 MOUNTAIN PLACE, OKOTOKS
Clty: Province: Country: [Well Elav: How Obiain:
T ot Obtain
3. Drilling Information 6. Well Yield
[Type of Work: Chemistry Proposed wall use: [Tesl Date Start Time:
Reclaimed Well Domeslic {yyyy/mmudd):
Date Reclaimed: Materials Used: IAnticipated Waler
Method of Drilling: Unknown Requirementsiday  [Test Method:
Flowing Well: No Rate: Gallons 0 Gallons Non pumping FT
(Gas Present: No Oil Present: No tatic level:

4. Formation Log

5. Well Completion

Rate of water Gailons/vin

http://www. teluspeomatics.com/tgpub/ae water/menu/driliingrenort asn?wellid=N7 SRR

Hfrom: OFT to: OFT
ffrom: 0 FT to: 0 FT
[from: 0 FT 10: O FT

removal:
Depth Date Started(yyyy/mmidd: ?a‘e fr"n"n’q“,g'g)‘fd Depthof  FT
ground Lithology Description 1979/04/17 “;t‘er';tf;e;l =
level el D OFT Borehole Diameter:
feet) ell Depth: Inches end n_f )
[Casing Type: Liner Type: D‘;sr?;rllr(]:g'from Inches
Size OD: 0 Inches Size OD: 0 Inches top of casing
Il Thickness: 0 Inches  Wall Thickness: 0inches b oroung
. Top: 0 FT Bottom: 0 [level:
Bottom al: 0 F7 FT Depth To water levet (feal)
Perforations Perforations Size: Elapsed Time

0 Inches x 0 Inches
0 Inches x € Inches
0 Inches x 0 Inches

Drawdown Minutes:Sec Recovery

Parforated by:

Seal Total Drawdown: T

om: O FT 10 0FT If water removal was less than 2 hrj
Seal: kduration, reason why:

from: O FT to: 0 FT

Seal:

from: 0 FT to:Q FT

Screen Type: Screen ID: 0 Inches Recommended pumping rate:
from: 0 FT 10 O FT Slot Size: 0§ Inches Gallons/Min

Screen Type: Screen 1D: 0 Inches Recommended pump inlake: FT
from:0FT  10:0FT Siot Size: O Inches Type pump Installed

Screen Instaliation Method: Pump type:

Fittings Pump modet:

Top: Bottor: H.p.: . _
Pack: ANy further pumptest information?
Grain Size: Amount:

Geophysical Log Taken:
Retained on Filgs:

dditional Test and/or Pump Data
Chemiglries taken By Driller: No

Held: 1 Documents Held: 1
Pitless Adapter Type:

Drop Pipe Type:

Lengih: Diameter:
Comments:

7. Contractor Certification

Driller's Name:
k‘:erliﬁc.alion Na.:

UNKNOWN DRILLER

T TIONA



Water Well Report Page |1 of 2
Py well |.D.: 0258320
A Water Well Drilling Report Mep Verfied:  Not Verified
@ The data contained In this report is supplied by the Driller. The pravince disclaims  |Date Repart 18B82/G7H3
Alberta responsibliity for its accuracy. Received: :
Sgroament il B
1. Contractor & Wall Owner Information 2. Well Location
Company Name:; Driing Company Approval No..| 14 cr Sec Twp Rge Wesiol
LNKNOWN DRILLER 20999 LSD M
Mailing Address: Clty or Town: Postal Code: NW_ 22 020 29 4
ILINKNOWN UNKNOWN AB CA Location in Quarter
WellOwner's Name: Wall Locatian Identifier: QFT from Boundary
AMP OKOTOKS SOCIETY 0FT from Boundary
P.0. Box Number: Mailing Address: Postal Code: Lot Block Plan
2323 QSBORNE CRES SW,
CALGARY Well Elev: How Obtain:
City: Province: Country: T Not Obtain
- Well Yield
3. Drilling Information Test Date Start Time:
IType of Work: Chemistry Proposed well use:  [(yyyy/mm/dd):
Redaimed Well Domestic
Date Redaimed. Materials Used: Anticipated Water  [Test Method:
hethod of Drilling: Unknown Requirements/day Non pumping FT
Flowing Well: No Rale: Gsllons 0 Gallons iatlc level:
Gas Present: No Qil Present: No ale of water Gallons/Min
4. Formation Lag 5. Well Completion ;m‘z:"a'% =
Depth 5 Dale Compleled epthot
m ate Started(yyyyimm/dd): {yyyyfmmidd): ump intake:
Efounﬂ Lithology Description _ ater level at FT
m) [Well Depth: 15 FT anocrl:a:sme Diameter. O pumping:
i £
ICasing Type: Lingr Type: ?thg?:s;a; Inches
ISize CD: 0 Inches Size O0: 0 Inches a ground
Wall Thickness: 0 Inches  Wall Thickness: 0 [nches  |jeyel:
. Top: OFT Bottom: § Depth To water level (feet)
Bottom at: 0 FT FT Elapsad Time

http://www telusgeomatics.convtgpub/ag water/menw/dnllinereport.asn?7welhid=0258329

Perfarations
om:0FT 0. 0FT
rom: OFTto: 0FT
om: 0FTto: O FT

Perforations Size:

0 Inches % 0 Inches
0 Inches x 0 inches
0 Inches x 0 Inches

Drawdown Minutes:Sec Recovery

|Perforated by:

Total Drawdown: FT

If water rermoval was less than 2 hr
duration, reason why:

Recommended purnping rate:

Gallons/Min
Recommended pump intake: FT

Seal:
m: 0 FT to:0FT
Seal:
om: CFT 1 OFT
[Seal:
from: 0 FT to: OFT
craen Type: Screen ID: O Inches
om:0FT  to:0OFT Slot Size: 0 Inches
crean Type: Screen iD: 0 Inches

ype pump installed

om: 0 FT  to: OFT Siot Size: 0 Inches Pump type:
Screan Installation Method: Pump madai:
Fittings HP. .
Top: Botlom: lany further pumptest information?
Pack;
Grain Size: Amount:

Geaphysical Log Taken:
Retained on Files:

ddivonal Test and/or Pump Data
Chemistries taken By Driller: No

Held: 1 Documents Held: 1
Pitless Adapter Type:

Crop Pipe Type:

Length: Diameter:
Carmments:

7. Conftractor Certilication

Driller's Name: UNKMNOWN DRILLER

I T7100A



Water Well Report

Page 1 of 2
' Well |.D.: 0239165
. Water Well Drilling Report oo Veiec: ot Vet
@ The dala conleined in this report is supplied by the Driter. The province disclaims  |P3!€ Report
)’ Aberta rasponsibility for its accuracy. Received: .
Emvironment Measurements: Imperial
1. Contractor 8 Well Gwner Information 2. Well Location
Company Name:; Driliing Company Approval No.;| 1dor Sec Twp Rge Westof
IADAIR D LSD M
IMal'ling Address: City or Town: Postal Code: EH 22 020 28 4
ocation in Quarter
MVellOwner's Name: Well Location Identifier; OFT from Boundany
WMVRIGHT, J.W. OFT_from Boundary
P.0. Box Numbser: Malling Address: Postal Code: Lot Block Plan
RR1, DE WINTON
ity Country: el Elev: How Obtafn:
GO FT Egtimated
3. Drilling Information 6. Well Yieid
[Type of ¥Work: Dry Holg roposed well use: [Test Date Start Time:
Reclaimed Well E:known yyyy/mm/dd):
IDate Reclalmed: Materials Usad: licipated Waler
Method of Dxilling: Unknown |Requirementsiday  [Test Method:
Ftowing Well: No Rate: Gallons |0 Galtons Non pumping FT
(Sas Pregent: No (il Present: No static level:

4. Formation Log

5. Well Completion

(Rate of water Gallons/Min

emoval:

167 Black Shale

http:/fvweww. lelusgeomatics.com/tenub/ae warer/menwidn linerenne aen?urallid=072014%

om:0FT10: 0 FT

?g;m Date Started(yyyy/mmidd): I(Dale- ’Cmonr;}gljlled Deplh of FT
qround Lithology Description 1967/11/20 p}f"‘l:r*l'“fk]e't =
level } Borehote Diameter: 0 Yvaler levela
feet) fwell Depth: 167 FT inches end u{ )
15 Clay KCasing Type: Liner Type: UNPINgG:
16 Gravel Size OD: 0 Inches Size OD: 0 Inches P_;;‘g?g:;.;fgm Inches
6 Clay Wall Thickness: 0 Inches [Wall Thickness: 0 inches by qround
32 Gray Shale Top: . .
. p: 0 FT Botiom: 0 Jevel:
2? Bg’: ISandslone Bottom at: 0 FT FT Depth To water level {feet)
aie . : — Elapsed Time
erforations Pesforations Size: ! :
p3_Sandsione from: 0 FT to: 0 FT 0 Inches x 0 Inches Drawdown Minutes:Sec Recovery
om. 0 FTto: O FT 0 Inches x 0 Inches

0 Inches x O Inches

Perforated by:

Tolal Drawdown: FT
if water removal was [ess than 2 hy]
uration, reason why:

Reccmmended pumping rale:
Gallens/Min

eal:

om: 0 FT t0: OFT
Seal:

om: 0 FT lo:0FT
Seal:

om: 0 FT o OFT
IScreen Type: Screen ID: 0 Inches
from: 0FT  to: 0 FT Slot Size: 0 Inches
Scraen Type: Screen |1D: O inches

rom: 0FT  to: OFT

Slot Size:  Inches

Racommended pump intake: FT

IType pump instailed

[Screen Installation Melhod: ump type:

Fitlings Pump model:

Top: Bottom: H P _
Eack: lAny further pumptest information?
(Crain Size: Amount;

‘Geophysical Log Taken:
Retained on Files:

Additional Test andfor Pump Data
IChemistries taken By Driller: No

Held: O Documents Held: 1
Pittess Adapter Type:

Drop Plpe Type:

ength: Diameter.
[lComments:

SEEPAGE ONLY CONSIDERED TO BE A DRY HOLE.

7. Contractor Certification

Driller's Name:
Cerification No.:

UNKNOWN DRILLER

T/UTNNA



Water Well Report Page 1 of 2

N Weill 1.D.: 0282140
A Water Well Drilling Report Mep Vared:  Phoes
e The data contalned in this report is supplied by the Driller. The province disdlaims | 0®te Report 18687/0817
)- Aberta rasponsipillty for ils accuracy. Recelved:
Envirgrment Measurements:  Imperial
1. Contractor & Well Qwner Information 2, Well Location
Company Name: Drilling Company Approval No.:| 1/4or Sec Twp Rge Westo!
UNKNOWN DRILLER 29589 LSD M
Mailing Address: City or Tawn: Postal Code: NE 22 020 29 4
LINKNOWN UNKNOWN AB CA Location in Quarter
WWellOwner's Name: Well Location ldentifier: OFT from Boundary
ICAMP OKOTOKS SOCIETY ) QFT from Boundary]
P.0. Box Number: Mailing Address: Postal Code: Lot Block Plan
3333 RICHARDSON WAY,
- CALGARY Well Elev: How Obtaln:
City: Province: Country: FT Not Obtain
5. Well Yieid
3. Drilling Information est Date Start Time:
Type of Work: Chemistry Proposed weil use: Kyyyyfmmidd}:
Reclaimed Well Domestic
Date Redalmed: Malerials Used: \Anticipated Waler  |[Test Method:
ethod of Drilling: Hand Dug Requlrements/day |Non pumping FT
Flowing Well: No Rate: Gallons P Gallonsg jstatic level:
Gas Present: No Gil Present No Rate oflwater Gallons/Min
4. Formation Lo 5. Well Completion removat.
Depth . e Date Completed Depth .Gf T
krom Date Started(yyyy/mm/dd): (yyyylmm/dd): ump intake:
ground Lithology Description V‘f’g‘i}'e"e' at FT
k?:::) Well Depth: 16 FT porchiole Diameter: 0 lpumping:
iCasing Type: Culvert Liner Typa: Dlstgrg:sflmm Inches
Size OD: 42 Inches Size OD: 0 Inches oground
[Wall Thickness: 0 Inches  [Wall Thickness: 0 (rches  |ayq):
) Top: OFT Boftom: 0 Depih To water level {feet
Bottom al; 0 FT FT Elapsed Time }
Perforations Perforations Size: Drawdown Minutes:Sec Recovery
from: 0 FTto: O FT 0 Inches x 0 Inches
bcm: O0FTto:0FT 0 Inches x 0 Inches
om; 0 FT to: 0 FT 0 Inches x 0 Inchas
Perforaled by: otal Drawdown: FT
B If water removal was less than 2 hrj
from: O FT to: OFT [duration, reason why:
Seal:
om: 0 FT lo: O FT
eal:
m: 0 FT 10:0FT Recommended pumpling rate;
Screen Type: Screen 1D: 0 Inches Gallons/Min
Fom: 0FT  10: 0FT Slot Size: 0 inches Recommended pump intake. FT
creen Type. Screen |D: 0 Inches ype pump installed
om: 0FT  t0:OFT Slot Size: 8 Inches Pump type:
Screen Installation Method: ump model:
ittings P , )
op! Botlom: lAny further pumptest information?
Pack:
Graln Size: Amount;
Geophyslcai Log Taken:
Retained on Flles:
lAdditional Test andfor Pump Data
[Chemistries taken By Driller: No
Held: 3 Documenis Hald: 3
Pitless Adapier Type:
Drop Plpe Type:
iLength: Diametes:
lComments:
. Contractor Certification
Driller’s Name: UNKNOWN DRILLER

h[[r-':l'}'{www.teiU‘?E"Lf'-'..‘:f"latiCS.COﬂ'l"fE’T’!Hh/ﬂ0’ waterfimenn/dillinorenart acnPuel liA=TR71 40 21 INOAN S



Water Well Report Page 1 of 2
T Well 1.0.: 0258330
A Water Weli Drilling Report Map Verfied:  Not Verlied
e The data contained in this report is supplied by the Driler, The province disciaims ~ [Date Report 1976/12/08
Alberta responsibility for its accuracy. Received:
Eradronment iieasuremenis: Imparisl
1. Contractor & Well Gwner Information 2. Well Location
lCompany Name: Driiling Company Approval No.:|1/4 or Sec Twp Rge Weslo
LUNKNOWN DRILLER 99999 LSD M
Mailing Address: City or Town: Postal Coda: NW__ 22 020 29 4
UNKNOWN UNKNOWN AB CA Location in Quarter
WelOvwnar's Name: Well Location ldentfier: OFT from Boundary|
[STUMPE, HARLEY OFT from Boundary]
P.0. Box Number: Mailing Address: Postal Code: Lot Block Plan
OKOTOKS
City: Province: Country: \Well Elev: How Oblain.
FT Not Obtain
13. Drilling Information 6. Well Yield
[Type of Work: Chemistry roposed well use: [[est Dats Start Time:
[Reclaimed Weill Pomestic yyyyfmm/dd):
Date Reclaimed: Materials Used: inticipated Water
IMethod of Drifling: Unknown Requirements/day [Test Method:
Flowing Well: No Rate: Gallons 0 Gallons Non pumping FT
Gas Present, No Qil Present; No static level:
4. Formalion Log 5. Well Completion eate of water - Gallona/Min
pepth Date Started(yyyy/mmidg), Date Completed Depthof  FT
om (yyyytmm/idd): h .
e Lmp intake:
ground Lithology Description Nator level oL ET
evel Ly , Borehole Diameter: 0 srater level 8l T
feet) ell Deptn: 0 FT Inches g
Casing Type: Liner Type: -
Size OD: G Inches ize OD: 0 Inches E,’J'S'g?g:sf{rfgm inches
Wall Thickness: 0 Inches  Mali Thickness: 0 Inches |, ground
. Top: QO FT Bottom: 0 (level:
Botlom at: 0 FT FT P Depth To water tevel (feet)
Perlorations Perforations Size: Elapsed Time
kom: 0FTl:0FT 0 tnches x 0 Inches Drawdown Minutes:Sec Recovery
om: 0 FT to: O FT 0 Inches x 0 Inches
om:0FT 10: 0 FT 0 inches x 0 Inches
Perforated by:
[Seal- Total Drawdown: FT
om: 0 FT 10: 0FT If water removal was less than 2 hr]
Seal: kduration, reason why:
[:om‘. 0FT to: 0 FT
Saal:
frem: G FT . 0FT
Screen Type: Screen ID: 0 Inches Recommended pumping rate:
from: OFT _ 1o: OFT Siol Size: 0 Inches Gallons/Min
Screen Type: Screen tD: 0 Inches Recommended pump intake: FT
brom: 0 FT 102 0 FT Slot Size: 0 Inches Type pump installed
Screen Inslaliation Method: ump type:
Fitlings ump maodal:
Top: Boltomn: H.P. . )
Pack: ANy further pumptest information?
Grain Size: Amount:
Geophysical Log Taken:
Retained on Files:
IAddllional Test and/or Pump Dala
IChemistries taken By Driller: Mo
Held: 1 Documents Held: 1
Pilless Adapter Type:
Orop Pipe Type:
Length; Diameter:
Comments:
7. Contractor Certification
Drillers Name: UNKNOWN DRILLER
[Certification No.:
Tttt fAmuur fainemanmatrne amre el fanv cvsnbmcfimmm o e 1 e e et e 0 T 1 AR LA AN Nl A A A



Water Well Report Page 1 of 2
- Well .D.: 0133762
. Water Well Drilling Report Map Verfied:  Map
@ The deta contzined in this report is supplled by the Dnller. Tha province disclaims VDale Reppr( 1976/05/10
)—— Alberta responsibility for its accuracy. Received: )
Emvironment Measurements: Impenal

1. Contractor & Well Owner Information

2. Well Location

http://www telusgeomatics.com/tgpub/ag water/menu/drllingrenort.asp?wellid=0133762

from: OFTto: OFT
from. 0O FTto: 0 FT
from: 0 FTto: O FT

oompany Name: Dritling Company Approval Mo..| 1/4 or Sec Twp Rge Westof]
INELSON, C.H. DRILLING LTD. LSD i
Malling Address: City or Town: Postal Code: NW 23 020 2¢ 4
Location in Quarter
[WellOwner's Name: Well Location |dentifier: QFT from Boundary]
HERMAN, J. 0 FT from Boundary
>.0. Box Number: Mailing Address: Postal Code: Lot Block Plan
1103 LAKE CHRISTINE PL SE,
CALGARY all Elev: How Obtain;
City: Province: Country: 3460 FT Estimated
6. Well Yield

3. Drilling Information Test Date Start Time:
Type of Work: New Well Proposed well usa:  [(yyyy/mm/dd):
FRoclaimed Well Domestic 1876/04/27 11:00 AM
Date Reclaimed: Materials Used: Anticipated Water  [Test Method: Bailer
Methed of Drilling: Rotary Requirements/day  [Non pumping TS5 FT
Flowing Wel: No Rate: Gallons 0 Gallons static level:
iGas Present: No Qil Present: No Rate of water 5
4. Formation Log 5. Well Completion femoval: Gallons/Min

epth Date Completed Depth of S0 FT
lrom Oate Started{yyyy/mm/dd): (yyyy/mm/dd): ump intake:
Ground Lithology Description  [1876/04/27 1976/04/27 "i“i‘j‘z}'e"e‘ al B0 FT
(‘?;’2:) el Depth: 98 FT porehole Dizmeter: 0 pumping:
25 Yellow Clay & Rocks [Casing Type: iner Type: Steel ?;it;nc;fr?g;zp of Inches
35 Gray Clay Size OD: 0 Inches Slze OD: 4.5 Inches ‘nuei'g ¢
gg nglg %ag 08(.: kR;ocks alt Thickness: 0 Inches  Wall Thickness: 0 inchas [ Depth To water level ey

Y Bottomn at: 0 ET Top: O FT Bottom: 98 Elapsed Time
58 Blue Shale : FT LDrawdown Minutes:Sec Recovery
Perforations otal Drawdown: 5 FT

Perforations Size:

0 Inches x 0 Inches
0 Inches x O Inches
0 Inchas x 0 Inches

If water removal was less than 2 hr]
lduration, reason why:

Perforated by: Unknown

‘Seal: Loose _

from: O FT 10 0FT Recommended pumping rate: 0
eal: Gallans/Min

}fsmm; OFT 1o:0FT Recommended pump intake: 0 FT

Seal: Type Pump Installed

from; O FT 16: 0 FT Pump Type:

Screen Type: Screen ID: O Inches Pump Modet:

from: O FT_ to: O FT Slot Size: 0 Inches HP. ) ,

Screen Type: Screen ID: O Inches Any further pumptest information®?

from: 0FT  to:OFT Slot Size: @ Inches

IScreen Installation Method:

Fittings

[Top: Bottom:

Pack:

Grain Size: Amount:

Geophysical Log Taken:
Retained on Files:

Held: 0

lAdditional Test andfor Pump Data
IChemistnies taken By Driller: No

Documents Held: 1

Fitless Adapter Type:
Drop Pipe Type:
Length: FT

Diameter: Inches

fComments;

7. Contractor Certification

Driller's Name:;

UNKNOWN DRILLER

3/17/2006



Water Well Report

A
oy

Environment

Water Well Drilling Report

The data conlained in ihls report is supplied by the Driller. The province disclaims
responsibility for its accuracy.

Page | of 2
Well 1.D.: 0133763
Map Verified: Not Veiified
Date Report
Received: vt
Measursmenis: imipariz]

. Contractor & Well Owner Information

2. Well Location

Company Name: Driling Company Approval No.:|1/4or Sec Twp Rge Wesloff
LINKNOWN DRILLER 99899 LSD M
Mailing Address: City or Town: Posial Code: NW 23 020 28 4
LINKNOVVYN UNKNOWN AS CA Lacation in Quarer
WelOwner's Name: Well Location Identfier: GFT from Boundaryi
RIVER BEND CAMPGROUND G FT from Boundan
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
1103 LAKE CHRISTINA PL SE, T25 2R7
CALGARY (Well Elev: How Obtaln:
Chy: Province: Country: FT Not Obtain
- 6. Well Yield
3. Drilling Information Test Date Start Time:
Type of Work: Chemistry Proposed well use: [(yyyy/mmJdd):
Reclaimed Well Domeslic
Date Reclaimed: Materials Used: Anticipated Waler  [Test Method:
ethed of Drilling: Unknown Requirements/day Noq pumgping FT
Flowing Well: No Rate: Galions P Gallons static levei:
K3as Present; No il Present: No Rate of water Gallong/Min
4. Formation Log 5. Well Completion removal:
Depth Date Completed Depth of FT
rom [Date Started(yyyy/mmidd): ( S J,g d): ump intake:
ground Lithology Description an'jt‘:“c':f'e"d at FT
’?;';[) Well Depth: 16 FT Borehola Diameter: 0 umping:
asing Type: Liner Type: %';(gfn g‘:;.::m Inches
Size OD: 0 Inches Size OD: 0 Inches oaroumg
all Thickness: & Inches  [Wall Thickness: 0 Inches  laya-
. Mop: O FT Bottom: 0 Depth To water level (feel)
Bottom at: OFT T Etapsed Time
Perloralions Perforations Size: Drawdown Minutes:Sec Recovery

from; 0 FTto: 0 FT
Jfrom: O FT to: 0 FT
Hrom: Q0 FTto: OFT
Parforated by:

0 Inches x O Inches
0 Inches x Q inches
0 Inches x 0 Inches

otal Drawdown: FT

[Seal: If water removal was less than 2 hr
from- OFT w0:0FT [uration, reason why:
Seal:
om: OFT to:QFT
Seal:
om: 0FT lo: O FT Recommended pumping rate:
[Screen Type: Screen 1D: 0 Inches Gallons/Min
from: ¢ FT  1o: OFT Siot Size: Q Inches Recommended pump intake: FT
creen Type: Screen ID: 0 Inches ype pump instalted
om: 0 FT _ 1t0: 0 FT Slot Size: 0 inches Pump type:
IScreen Instailation Mathod: Pump model:
Fitings HP. , .
T op: Bottomn: JAny further pumptest information?
Pack:
Graln Size: Amount.

Geophysical Log Taken:

Retained on Files:

iAddilional Test and/or Pump Data

Chemistries taken By Driller: No

Held: 1 Documents Held: 1
Piless Adapter Type:
Drop Plpe Type:
|_ength:

Cormments:

SEE VG CHEM SAMPLE #8381280

Diamsater:

7. Contracter Certification
Criller's Neme: UNKNOWN DRILLER

brtn/fuanar telneaanmatine narafbrmiuhine scnbacionam o dfAm o et w2 AT m A At min AR



Water Well Report Page | of 2
gms Vvl 1O 0150733
A Water Well Drilling Report Map Verifieq:  Surveyed
e The data contained in this report is suppfied by the Driller, The province disclaims GPS <1m
’-— MAMB responsibiity for its accuracy, g:t;iezg?n 1990/05/18
IMeasurements: Imperisl
1. Contractor & Well Owner Information 2. Well Location
ICompany Name: Driling Company Approval No.j1d or Sec Twp Rge Westol
IAARON DRILLING INC. 11580 LSD M
Mailing Address; City or Town: Paslai Code: NW 23 020 29 4
30X 28, SITE 9, RR1 DE WINTOM ALBERTA CANADA  TOL 0X0 Location tn Quarter
WellOwner's Name: Well Location |denlifier: QFT from Boundary]
3L OMME, AL #1336 0 FT from Boundan
.0, Box Number: Mailing Address:; Postal Code: ot Biock Plan
GEN DEL, OKOTOKS
ity Province: Country: (Well Elev: How Obtain:
0 FT Not Obtain
. Brilling Information 6. Well Yield
ype of Work: New Well Froposed well use; [TestDate Start Time:
Reclaimed YWell Domestic (yyyy/mm/{dd):
Date Redlaimed: Matedais Used: Anticlpated Water  [1980/05/18 11:00 AM
Methed of Criliing: Cable Tool Requirementsiday  [Test Method: Bailer
Flowing Well: No Rate: Galions P Gallons Non pumpling TOFT
Gas Present: Oil Present: latic level:
e T : te of water 8
gégﬁ?mation Log 5. Well Completion S oo emoval: Gallons/Min
A - » Date Started(yyyy/mmidd): (= Coe I?fr?}? I(r)\ia N OFT
ground Lithology Description 1890/03/19 . :
; Water tevel at GFT
level vl 420 FT Borehole Diameter; 0
feet) ell Dapth; 120 Inches gn:’jnggn
- - g:
2 Topsoil Casing Type. Steel Liner Type: Steel L
45 Clayey Gravel Size OD: 6.62 Inches ize OD: 5.56 [nches ?‘Eﬁgﬁi gfgflrtlzp of Inches
84 Gray Sandy Gravel Wall Thickness: 0.218  |Wall Thickness: 0.156  |iover:
93 VWater Bearing Gravel |inches Inches De
pth To waler level (feet}
105 Clayey Gravel Bottom at: 106 FT op: 100 FT Batiom: Elapsed Time
120 Gray Water Bearing Sandstone 120 FT Drawdown Minutes:Sec Racovery
Perforations Perforations Size:

hitps/fwww telusgzomatics.com/tepub/ag water/menw/drillingrencrt asn?wellid=0N150739

om: 100 FT to: 120 FT
from: QFT to: O FT
from: 0FT to: 0 FT

0.25 Inches x 12 Inches
0 Inches x 0 Inches
0 Inches x C Inches

[Total Drawdown: 0 FT
If water removal was less than 2 hr
[duration, reason why:

Perforated by: Torch

Seal: Driven

from: 106 FT ta: O FT Recommended pumping rate: &

Seal: Gallons/Min

322 OFT to: O FT Recommended pump intake: 0 FT
om. 0 FT 10: 0 FT e Ty e

Screen Type: Screan 1D: 0 Inches Pump Model:

from: 0FT  to:0FT Slot Size: 0 Inches H.P.

Screen Type: Screen I1D: 0 Inches Aany furthes pumplast information?

from: OFT  to: OFT Slot Size: 0 Inches

iScreen Instaliation Methed:

Fittings

[Top: Bottom:

Pack:

Grain Size: Amount: 0

Geophysical Log Taken:
Retained on Files:

lAdditional Test and/or Pump Data
IChemistries taken By Driller: No

Held: ¢ Documents Hald: 1
Pilless Adapler Type:

Drop Plpe Type:

Length: FT Diameter; Inches
fcomments:

TS 100 PPM, IRON .5 PPM, HARDNESS 10 GPG

7. Contractor Certification

LW PRI Y IR

VARIESRIOAZR L PP B

I TNONA



SYIE IS

Water Well Report Page 1 of 2
g Well L.D.: 0294764
A Water Well Drilling Report e
e The data contained in this report is supglied by the Driller, The province disclaims | ate Report 2000/09/21
Alberta responsibility for its accuracy. Received: )
Emvironment Measurements: \mperial

1. Contractor & Well Owner Information

2. Well Location

http://www.telusgeomatics.com/tenub/ag waterfmemi/drillinerenart acn?uallid=N1047484

DRILLER REPORTS DISTANCE FROM TOP OF
CASING TO GROUND LEVEL: 0.45 M.

Company Name: Drilling Company Approval No.:| 1/4or Sec Twp Rge Weslo
PETER NIEMANS WATER WELL DRILLING 119926 LSD M
Mailing Address: City or Town: Postal Code: 02 26 020 29 4
BOX 6024 HIGH RIVER AB CA T1V 1M3 Lacation in Cluarier
VVellOwners Name: Well Location identifier: 970 FT from S Bounda
KHAN, AR. 7i0 FT from W Boundary]
P.0. Box Number: Mailing Address: Postal Code: ot Block Plan
1207 100 PARKWAY FOREST DR, M2 L6
N YORK, ONT ell Elev: How Obtain:
ICity: Province: Country: Nol Obtain
— - 6. Well Yield
3. Drilling Information Test Date Stant Time:
ype of Work: New Well Proposed well use: Kyyyy/mm/dd):
eclaimed Well Domestic [2000/08/10 9:30 AM
Date Reclaimed: Materials Used: Anticipated Water  [Test Methad: Pump
Method of Drilling: Rotary Requirements/cay  [Non pumping 121 FT
Flowing Well: No Rate; Gallons |400 Gallons static level:
Gas Present: No Qil Present No Rate of water 3 _
4. Formation Log 5. Well Completion gm‘;:a'; S;g‘;_ﬂrs’ Min_|
Deaplh D ed fmmiddy: Date Compteted eptn o .
trom ate Started(yyyy/mm/dd}: (yyyylmmidd): ump intake:
ground Lithology Description  [2000/08/08 2000/08/09 Water levelat  140F7
'Ef’;’:t') Well Depth: 260 FT porenole Dlsmeter: 0 umping:
20 Brown Sandy Clay & Racks Casing Type: Plastic Liner Type: Plastic Distance from top of inchos
38 Brown Gravelly Clay & Rocks Size OD: 5.56 Inches Size OD: 4.5 Inches 'nvel'g 9
88 Gray Clay & Rocks [Wall Thickness: 0.265 Wall Thickness: 0.237 Deplh To water level (feel)
93 Gravel Inches Inches Elapsed Yima
a8 Clay & Rocks Bottomn at: 129 FT op: 120 F7 Botlam® | prawdown Minutes:Sec Recovery
gg GGravg*‘ —— gsgﬁl_ = 121.194 0:00  140.255
ray Clay erforations erforations Size: .
138 Gray Shale om: 170 FT t0: 250 FT  0.125 Inches x 7 Inches 125.623 1'.00 134383
y : _ 128805 2:.00 _ 130.839
147 Gray Sandstone om 0FT10: 0FT 0 Inches x O Inches ;
)i : ! 131.233 3:.00 128.101
150 Gray Shale om: 9 FTto: O FT 0 Inches x 0 Inches 133.333 300 190,877
152 Gray Sandslone Perforated by: Saw __ 134.58 500 128,608
159 Gray Shale Seal: Driven & Bentonite 135' 2 6:00 123‘412
162 Gray Sandsione from: 78 FT t0: 129 FT - : -
Seal: 135.662 7:00 128.248
165 Gray Shale from- 0 FT to: OFT 135.826 800 128.083
166 Gray Sandstone Seal- 135.925 9.00  127.952
198 Gray Shale rom: 0 FT to; 0 FT 135.99 10:00  127.821
03 Gray Sandstone Screen Type: Screen |D: 0 Inghes 136.154 12:00  127.657
31 Gray Shale om: OFT  to: 0 FT Shot Size: 0 Inches 136,318 14:00 __ 127.46
233 Gray Sandstone creen Type: Screen ID; 0 Inches 136.45 16:00 __ 127.206
249 Gray Shale from: O FT _ 10:0 FT Slot Size: 0 Inches 136712 20:00 _ 127.001
[248 Gray Sandstone Screen Installation Method: 137.237 _ 20:00 126377
260 Gray Shale Fittings 137.565 40:00 125.984
Top: Bottomn: 137.926 60:00 125,328
F’ac‘k: 138.254 90:00 124,704
Grain Size: Amount: 138.451__ 120:00 _ 124.245
Geophysical Log Taken: 138.812  180:00  123.786
Retained on Files. 139,14 24000 123.556
WAdditionat Test and/or Pump Data 130,833 250:00 123.228
Chemistries taken By Driller: No - -
. 130.927 480;00
Held: 0 Documents Hela: 3 140.026 540:00
Pilless Adapter Type: I D down: 1'9 =
Drop Pipe Type: otal Drawdown:
Length: FT Diameter: Inches lfwager removal was -Iess than 2 hr
Comments: uration, reason why:

Recommended pumping rate; 3
Gallong/Min

Recommended pump intake: 250

. Contractor Certification

FI'

La TP B P

IR D =e

ype Pump Instalied
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Water Well Report Page 1 of 2
I Well .D.: 0294765
A Water Well Drilling Report Map Verfied:  Map
e The data contained In this report Is supplied by the Driller. The province disclaims ~ [Date Report 2000/09/21
’ .A"berta responsibility for its accuracy. Received:
Environment Measurements: Imperial

1. Contractor & Well Owner information

2. Well Location

iCompany Name: Drilling Company Approval No.:[1/4or Sec Twp Rge Westof
IPETER NIEMANS WATER WELL DRILLING 119926 LSD M
Mailing Address: City or Town: Paostal Code: 02 26 020 28 4
BOX 5024 HIGH RIVER AB CA TV 1M3 Location In Quarter
eliOwner's Name: Well Location 1dentifier: 275 FT fft;gm S Bounda
KHAN, A.R. 25 FT from W Bounda
P.O. Box Number: Mailing Address: Postal Code: ot Block Plan
1207 100 PARKWAY FOREST DR, M2J 1L6 5
N YORK. ONT ell Elev: How Obtain;
ICity: Province: Country: FT Not Oblain
6. Well Yield
3. Driliing information Test Date Start Time:
IType of Work: New Weil Proposed well use;  [{yyyy/mm/dd):
Reclaimed Well Domestic 12000/08/09 8:30 AM
Date Reclaimed: Materials Used: ticipated Water  [Test Method: Pump
Method of Drilling: Rotary Requirements/day  |Non pumping 112 FT
Flowing Well: No Rate: Gallons r‘oo Gallons [static level:
(Gas Present: No Qil Present: No Rate of water 8
4. Formation Log 5. Well Completion g;?;i'% S‘?g?rs, in
Dgr%m Date Slarted(yyyy/mm/dd): ?ale %’:1}55;9 d ump inlake;
ground Lithology Description  [2000/08/03 ZD00/08B/04 f'd‘%’f level at N7 FET
n " er
}?::ll) kNeII Depth: 218 FT E}%ﬁé‘:te Diameter: 0 umping:
186 Clay & Boulders Casing Type: Plastic Liner Type: Plastic ?ls;li?‘nclglrtr);[l];%p of Inches
01 Gravel Size OD: 556 Inches ___[Size OD: 4.5 Inches i
107 Clay & Rocks IWall Thickness: 0.265 all Thickness: 0.237 Deplh To water level (fee)
118 Gravel Inches Inches Elapsed Time
121 Clay Bottom at: 123 F7 op: 118 FT Boftom: | prawgdown Minutes:Sec Recovery
g% grav ghaI: , o Sg::u - 112204 0:00  117.027
ray <andslone eforatians ergralons olze: 116.076 1: 113.451
146 Gray Shale from: 160 F7 102 210 FT 0.125 Inches x 7 Inches .00 2
)i ) 116.076 2:00 113.363
150 Gray Sandstone from: 0 FT t0: O FT 0 Inches x 0 Inches ;
om: OFT10:0FT 0 Inches x C Inches 116.076 3:00 113.32
163 Cray Shale Perforated by Saw 116.076 4:00 113.287
166 Gray Sandstone Scal Dn'venya'. S enlonite 116.076 5:00 113.287
1;; Gray gha!e e om: 60 FT to: 123 FT 116.108 7.00 113.221
L gar'zy Sﬁzﬁeslone Seal 116.174 Q:F)O 113.188
y om: 0 FT t0: 0 FT 116.207 _ 10:00 113123
184 Gray Sandstone Seal: 116.24 12:00 113.123
198 Gray Shale from: 0 FT to: 0 FT 116.272 14:00 113.09
203 Gray Sandsione Screen Type: Screen 1D; 0 Inches 116.305 16:00 113.057
211 Gray Shale om:OFT to:OFT Slot Size: 0 Inches 116.371 20:00 113.024
212 Gray Sandstone IScreen Type: Screen ID; 0 Inches 116.437 30:00  112.959
218 Gray Shals om:0FT 1:0FT Slot Size: 0 Inches 116.469 3500 112,959
Screen Installation Method: 116.502 40:00 112.926
Fittings 116.535 50:00 112.893
Lrﬁl’-’: Battom: 116.568 6000 112.86
gac_k: . A l 116.633 75:00 112.828
rain Size! mount: 116.666 90:00 112.795
geg?ri:ysical ;t‘)g Taken: 116.699  105:00 112.762
elained on riies. 116.732 120:00 112.762
ladditional Test and/or Pump Data 116.765 150:00 112.729
(Chemistries taken By Driller: No 116.83 180:00 112696
eld: 1 Documents Held: 4 = - -
lless Adanier Tvne: 116.863 210:00 112.664
Dlrop Plpea'IPyS:e Type: [Total Drawdown: 5 FT
Length: FT Diameter: Inches lj;:’:é‘;;rer::;:r:‘;ﬁ_less than 2 hq
[Comments: ' ’

DRILLER REPCRTS DISTANCE FRCM TOP OF
CASING TO GRDUND LEVEL: 0.5 M.

Recommended pumping rate: 10
Gallons/Min
Recommended pump intake: 200

. Contractor Certification

FT
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Water Well Report Page 1 of 2
R Well 1.D.: 0204766
A Water Well Drilling Report Map Verlfied:  Map
e The data canlained In this report is supplied by the Drifler. The province disciaims Date .REF,C'“ 2000/09/21
’ ,A'be"tar responsibility for ils accuracy. az:esl:f:rﬁems | ol
Environmen| X mperia
1. Contractor & Well Owner Information 2. Well Location
Company Name: Driling Company Appraval No.:| /4 or Sec Twp Rge Weslof
PETER NIEMANS WATER WELL DRILLING 119926 LSO M
Malling Address: City or Town: Postal Code: 02 28 D20 29 4
BOX 5024 HIGH RIVER AB CA TV 1M3 Location in Quarter
ellQwner's Name: Well Location Identifier: 130FT from S Boundary]
KHAN, R. 530 FT from W Bolndary]
P_Q. Box Number: Mailing Address: Postal Code: Lot Block Plan
1207 100 PARKWAY FOREST DR, M2J L6 1
N YORYK, ONT \Well Elav: How Obtain:
ity: Province: Country: FT Not Obtain
ty: fry
6. Well Yield
3. Drilling Information est Date Start Time:
Type of Work: New Well Proposed well use:  {yyyy/mm/dd):
Reclaimed Well Domestic [2000/08/02 7:00 AM
Date Reclaimed: Materials Used: ticipated Water  [Test Method: Pump
Method of Drilling: Rotary Requirements/iday  [Non pumping 112 FT
Flowing Well; No Rale: Gallons POU Gallons static level:
Gas Pregent: No il Present; No Rate of water 6.8 _
. Formation Log 5. Well Completion g’m?;]‘a'; ‘13:(']"":’}5’“‘1’"
Depth Date S y 4y Date Completed ep io .
e om ate Starled{yyyy/mm/dd): (yyyylmmidd): pump intake:
yround Lithology Description  [2000/07/24 2000/07/26 [ roter evel at 1388 FT
?;::) Well Depth: 202 FT acér:ag:!e Diameter. 0 pumping:
(25 Brown Sandy Ciay & Sand iCasing Type: Plastic Liner Type: Plastic Eali:.ra]nctg fr?;r:"t‘%p of Inches
42 Gray Clay & Rocks Size OD: 5.56 Inches Size OD: 4.5 inches et
58 Gray Sandy Clay & Sand all Thickness: 0.265 all Thickness: 0.237 =
105 Gray Clay & Boulders Inches Inches Depth E&;’?(ejr_rl?n\:gl (feet)
124 Dry Gravel Bottomn al; 128 FT op: 122 FT Bollom: | prawdown Minutes:Sec Recovery
:ig grav g:f“; o Poff ":fat,o = 112.467 0:00  138.845
ray Shale erforations ertorations oize: 120.57 1:00 134,744
148 Gray Sandstone lirom; 155 FT to: 185 FT  0.125 Inches x 7 Inches :
121.161 2:00 132.283
170 Gray Shale from: 0 FT to: OFT 0 Inches x O Inches ;
. . 121.423 3:00 131.364
187 Sandstone am: O FT to: O FT 0 inches x 0 Inches 121.686 200 130774
02 Gray Shale & Sandsione Ledges Perforaled by: Saw 121.91 [ 5:00 1301413
Seal: Driven & Bentonite - - -
om: 75 FT 10: 128 FT 122145 6:00 129.921
Seal: 122.375 7:00 128.593
om- 0 FT to: 0 FT 122572 8:00 125297
Seal 122.769 9:00 _ 129.035
from: 0 FT to; 0 FT 122.965 10:00 128.805
Screen Type: Screen |D: 0 Inches 123.359 12:00 128.412
from: OFT  t0:QFT Slot Size: 0 Inches 123.72 14:00 128.061
Screen Type: Screen |D: 0 Inches 124.081 16:00 127.723
from: 0 FT  to: O FT Slot Slze: 0 Inches 124.737 20:00 126.968
IScreen Installation Method: 125.458 25:00 126.312
Fittings 126.148 30:00 125,721
Top: Bottorn: 126.706 35:00 125.164
Pack: 127.198 40:00 124.671
Grain Size: Amount: 127.985  50:00 _ 123.753
Geophysical Log Taken: 128871 60:00 122.8
Retained on Files: 129888 75:00  121.751
Addlﬂonm Test andfor Pump Dala 130.675 40:00 120.734
Chemistries taken By Driller: No -
. . 131.397 105:00 119.816
Held: 1 Documents Held: 4 3 50-
Plless Adapler Type: 131.955 1 .0.00 118.996
Drap Plpe Type: [Total Drawdown: 26 FT
Length: FT Diameter: Inches g:;:&i;rﬁg;;! ‘;’;?'ESS than 2 hr
[Comments: ' '
DRILLER REPORTS DISTANCE FROM TOP OF
CASING TO GROUND LEVEL: 0.4 M.
Recommended pumping rate: 6
Gallons/Min
Recommended pump intake: 180
7. Contractor Certification FT
(RIS VIR R ARL MBIl F EY vpe Purnp Installed
httn-Ahwvww felneapamatine Aanm/temnhian suatarimmenini/deillinacavact anaPoeallid—nNNNnATec W R YVl



Water Well Report Page1of2
- Well 1.D.: 0294767
A Water Well Drilling Report Ve Vaites:  vhay
e The data contalned in this report is supplied by the Driller. The province disclaims | D@te Report 2000/09/2 1
* Alberta responsibility for its accuracy. Recelved: '
Environrment Measurements: Imperial
1. Contractor & Well Owner Informaticn 2. Well Location
Company Name: Drilling Company Approval No.:| 1/4or Sec Twp Rge Westof]
PETER NIEMANS WATER WELL DRILLING 118928 LSD M
Mailing Address: City or Town: Postal Code: 02 26 020 29 4
BCX 5024 HIGH RIVER AB CA TV 1M3 Location in Quarter
WelOwner's Name: Well Location identifier. 126 FT from S Boundary]
KHAN, A.R. 155 FT from W Boundary]
.0, Box Number: Mailing Addrass: Postal Code: Lot Block Plan
1207 100 PARKWAY FOREST DR, M2J 1L6 6
N YORK, ONT ell Elav: How Obtain:
1City: Province: Country: T Not Obtain
Well Yield
3. Drilling Information est Date Start Time;
Type of Work: New Well Proposed well use: Kyyyy/mm/idd):
Reclaimed Well Domestc 2000/08/08 7:00 AM
Date Reclaimed: Materials Used: lAnticipated Water  [Test Method: Pump
Mslhod of Drilling: Rotary Requirements/day  [Non pumping 110 FT
Flowing Well: No Rate: Gallons 400 Gallansg static level:
(Gas Present: No Qil Present: No Rate of water 8.1
4. Formation Log 5. Well Completion removal: Gallons/Min
Depth Date Cornpleted epth.of 207 FY
e am Date Started{yyyy/mm/dd): (yyyylmmidd): ump intake:
around Lithology Description  [000007/31 2000/08/01 [fater levelat - 140 FT
l?gsll] [Well Depth: 220 FT I?q%f:ge Diameter: 0 pumping:
91 Clay & Bouiders Casing Type: Plaslic Liner Type: Plastic gi}f,"cf, fr?é?ﬂ:%p of Inches
95 Gravel Size OD: 5.56 Inches Size OD: 4.5 Inches ey
102 Clay & Rocks all Thickness: 0.265  [Wal Thickness: 0.237 ~ Depth To water level (feel)
121 Gravel inches Inches Elapsed Time
124 Clay Bottem at: 126 FT op: 120 FT Bofom: | prawdown Minutes:Sec Recovery
173 Gray Shale & Sandslane Ledges _ 20FT _ _ 110.4 000 140.551
179 Gray Sandstone Ferforations Perfarations Size: 113.09 1:00 137.606
[220 Gray Shale & Sandstone Ledqes [from: 170 FT to: 210 FT 0.125 Inches x 7 Inches 115.452 2:00 136.45
from: O FT to: 0 FT 0 Inches x 0 Inches 117.388 3:00 135728
from: 0 FT to: 0 FT G Inches x 0 Inches . - -
Perforated by: Saw 119.028 4j00 13517
Seal: Driven & Benlonite 120.209 5:00 134711
me: 75 £ to: 126 FT 121.161 6:00 134317
Seal- 121.981 7:00 133956
from: O FT to: 0 FT 122.703 8:00 133.628
Seal: 123.359 9:00 133.333
from; O FT to: OFT 123.95 10:00 133.038
Screen Type: Screen 1D: 0 inches 124.934 12:.00 132.48
from: 0 FT to:QFT Slot Size: 0 Inches 125.787 14:00 131.988
Screen Type: Screen D: 0 Inches 126.509 16:00 131.528
om: OFT  to:0FT Slot Size: O Inchas 127.69 20:00 130.675
Screen Installation Method: 128.969 25600 129.724
Fittings 130.118 30:00 128.772
Top: Bottom: 131.069 35:00  127.887
Pack: 131.856  40.00  127.066
Grain Size: Amount: 133.005 __ 50:00 12559
Geophysical Log Taken: 133.858 80:00 124179
etained on Files: 134.809 7500 122244
Addluona} Tast and/or PI:JITIp Data 135.433 90:00 120.439
Szﬁpi}smes aken B D""e“o'i%umems Held: 3 135626 10500 118.864
Pilie;s Adapier Type. - 136.154 120:00 117.552
Drop Pipe Type: ’ otal Drawdown: 30 FT
Length: FT Diameter: Inches If water removal was less than 2 hrf
 omments: uration, reason why:
DRILLER REPORTS DISTANCE FROM TOP OF
CASING TO GROUND LEVEL: 0.45 M.
Recommended pumping rate: 10
Gallons/Min
Recommended pump intake: 200
FT
ZL.E?_n}.tiqor Cerﬂficﬁtl“c,:hr}mw meTES Type Pump Installed
httn fwwwr telncoenamatire ram/ltomsh/ae coatarimanin/demllnacanasd e Al dA—ANNATLS PN R B YaTaYd




Water Well Report Page 1 of 2

. Well LD.: 0294768
A Water Well Drilling Report Map Verlfisd:  Map
e The data contained in this report is supplied by the Drilier. The province disciaims ~ |Dt€ Report 2000/09/21
’ Alberta responsibility for its accuracy. Received: )
Ervironment Measurements: l@p_enal
1. Contractor & Well Owner Information 2. Well Location
Company Name: Drilling Company Approval No.:]| 1/4 or Sec Twp Rge Westo
PETER NIEMANS WATER WELL DRILLING 119928 LSO M
Malling Address: City or Town: Poslal Code: 02 26 020 2g 4
BOX 5024 HIGH RIVER AB CA TiV 1M3 Location in Quarter
WellOwner's Name: Well Locallon Identifier: 580 FT from  § Boundary]
HCHAN, AR. 705 FT from W Boundary;
P.O. Box Number: Maliing Address: Postal Code: Lot Block Plan
1207 100 PARKWAY FOREST DR, M2J 1.6
N YORK, ONT 'ell Eley: How Obtain:
ICity: Province: Country: FT Not Obtain
6. Well Yield
3. Drilling Information Test Date Start Time:
Type of Work: New Well Proposed well use:  f(yyyy/mm/dd):
Reciaimed Well Domestic 2000/08/03 £:00 AM
Date Reclaimed: Materials Used: nticipated Water  [Test Method: Pump
Methad of Driling: Rotary Requirementsiday  [Nan pumping M"MSFT
Flowing Well: No Rate: Gallons 400 Gallons [tatic level:
Gas Present: No Qil Present: No Rate of water 4 .
4. Formation Log 5. Well Completion ge::?;agf g;é"l’_fﬁ’m'”
Dgr%m Date Started{yyyy/mm/dd}: mﬁ:&gf}?d ump intake:
rgfound Lithology Description  [2000/07/27 2000/07/28 V‘:fg%’f‘e"e' at 1346 FT
l?;:tl) Well Depth: 240 FT E_ghegsle Diameter: 0 umplng:
28 Brown Sandy Clay & Rocks Casing Type: Plastic lLiner Type: Plastic gzti?_‘niz ﬂ?&:‘%p of Inches
106___ Gray Clay & Boulders ize OD: 5.56 Inches ize OD: 4.5 Inches o 108
118 Sand & Gravel all Thickness: 0.265 all Thickness: 0.237 =
126 Gray Clay & Rocks Inches Inches Depth ;—E‘;;‘;‘f‘ég r%fr:]’f (feet)
138 Gray Shale Bottom at: 128 FT op: 120 FT Botom: | prawdown Minutes:Sec Recovery
174 Gray Shala & Sandsione Ledges _ 40 FT_ _ 115.061 0:00 134.678
178 Sandstone Perforations Perforations Size: 127,296 1-:00 132 545
1240 Cray Shale & Sandstone Ledges from: 170 FT 1o: 180 FT 0.125 Inches x 7 Inches 128.576 2:00 130.774
from: 210 FT to: 230 FT 0 Inches x 0 Inches 129.133 3:00 129 265
from: 0 FT to: O FT 0 Inches x 0 inches ~ - :
- 129.56 4:00 127.9418
Perforated by: Saw 129.921 500 126.706
iSeak: Driven & Bentonite - - :
from: 75 FT lo: 128 ET 130.249 6:00 125.328
seal 130511 7:00  124.737
om: 0 FT to: 0 FT 130.741 800 123.982
Seal- 130.938 9:00  123.358
from: Q FT t: 0 FT 131.102 10:00 122.867
Screen Type: Screen (D: 0 Inches 131.43 12:00 122.08
om:OFT to:0FT Slot Size: 0 Inches 131.682 14:00 121.423
Screen Type: Screen ID: 0 Inches 131.922 16:00 120.868
om:CFT  t0:QFT Slot Size: 0 Inches 132.25 20:00 119.914
Screen Installation Method: 132.644 25:00 118.857
Fitiings 133.005 30:00 118.044
Top: Bottom: 133.3 35:.00 117.388
Pack: 133.562  40:00  116.994
Grain Size: Amount: 133.792 __ 50:00 __ 116.765
Geophysical Log Taken: 133.969 80:00 116,633
Retained on Files: 134153 7500  116.469
Addlhqna.l Test andfor Fump Data 134.284 9000 116.338
Chemistries taken By Driller: No .
Held: 2 Documents Held: 5 134.383 105:00  116.207
Piﬁeés Adapler Type: - 134.448 120:00 116.108
Drop Pipe Type: : [Total Drawdown: 18 FT
Length: FT Diameter Inches If water removal was less than 2 hr
 omments. uration, reason why:
DRILLER REPORTS DISTANCE FROM TOP OF
CASING TO GROUND LEVEL: 0.45 M.
Recommended pumping rate: 4
Gallens/Min
Recommended pump intake: 230
. Contractor Certification FT
N A VIR AL D 1 Cry ype Pump Inslalled

httr famnw telnienenmaticre comftomuh/an waterimenid/Avillinsvanar nenDaveailid—nNNnatco AtrmEmAn s



Water Well Report Page 1 of 2

anps Well i.D.: 0133794
é Water Well Drilling Report ap Verifid:  Not Verled

The data contained in this report is supplied by the Driler. The province disclalms ggimﬂ 1976/02/17
/‘- 5 Afberta ¢ responsibility for lls accuracy. Mwsurelﬁems —
1. Contractor & Waoll Owner Information 2. Well Location
Company Name: Crifiing Company Approval No.:l 1/4or Sec Twp Rge Westol
NORTHERN WATER SUPP LSD M
Mailing Address: City or Town: Postal Code: NW 26 020 29 4
Location in Quarter
WellOwner's Name: Well Localion Identifier: 0FT from Bounda
SHARPE, J.G. 0 FT from Boundary]
.0, Box Numbar: Mailing Address: Postal Code: Lot Block Plan
12580 LAKE GENEUA RD,
CALGARY el Elev: How Obtain;
City: Pravince: Country: 3535 FT Estimated
6. Well Yield
3. Drilling Information Tast Date Slart Time:
Type of Work: New Well Proposed well use:  Kyyyy/mm/dd):
Reclaimed Well Pomest]c & Stock  [1876/01/21 11:00 AM
Date Reclaimed: Materials Used: lAnticipated Water est Method: Bailer
Method of Drilling: Cabie Tool Requirements/day fiNon pumping 108 FT
lowing Well: No Rata: Gallons 0 Gallons jstatic level:
iGas Present: No Ol Present: No Rate of water 16 ;
4. Formation Log 5. Well Compietion ’S"‘%:a'; ?f‘é"’;‘r‘"””m
Deph Date Started(yyyy/mmidd): | oc ompieted omp inlake:
from ’ " {yyyyimm/dd}: \Vater level - n T
ground Lithology Description 1976/01/21 erdof o
l(%::) (Well Depth: 135 FT E]C;f:: le Diameter: 0 umping:
1 Topsoll [Casing Type: Steel Liner Type: Steel 0’5511.?‘"0‘% fr?on;é%p of inches
44 Yeliow Clay & Boulders Size OD: 6.5 Inches Size OD: 4.5 Inches Ieve!'g o grous
114 Vallou s Sancstons [ncnes 7o V2% Wall Thickness: Oinches | Depth To wtervel(aen
120  Gray Sandstone Bottom at: 92 FT op: 91FT  Boltom: | prawdown Minutes:Sec Recovery
‘1133 ‘rrﬁmgd Sdar:dslone Perforations ;i?foila—t'ons Size o2 Crewiow: O T
eliow andstone ! y : if water removal was less than 2 hn
135 Blue Shale om: 118 FT to: 132 FT 0.188 Inches x 10 Inches usation, reason why:
from:; O FTto; 0 FY 0 Inches x 0 Inches
rom: 0 FT to: 0 FT 0 inches x 0 Inches
Perforated by: Tarch
Seal: Driven Recommendad pumping rate: 0
ffrom: O FT t0: 92 FT Gallons/Min
Seal: ;
: ] Recommended pump intake: 0 FT
g:g:; OFT to: 0 FT ;ﬁ;r):pP#;gg.lnstaﬂed
from: O FT lo: 0 FY b o
Screen Type: Screen ID: 0 Inches |_|l'l|;r,T1 p Madet:
ffrom: 8 FT  t:0FT Slot Size: 0 Inches Any further pumplest Information?
Screen Type: Screen 1D; O Inches
ftom: O0FT t0:0FT Slot Size: 0 Inches
Screen Installation Method:
Fittings
[Top: Botlom:
Pack:
Grain Size: Amouni:

Geophysicat Log Taken:

Retained on Files:

IAdditional Test and/or Pump Data
IChemistrias taken By Drilier: Yes

Held: 0 Documents Held; 1
Pitless Adapter Type:

Drop Pipe Type:

Length: FT Dlametet: Inches
(Commenis:

DRILLER REPORTS HARD WATER

7. Contractor Certification

M= la e Bl s s PRRILA R I AR YO Y
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Water Well Report Page 1 of 2
s Wadl 1.0, 0133795
A Water Well Drilling Report Map Verified:  Not Verified
e The data contained in this report is supplied by the Drilier, The province disclaims ~ [C#te Report 1974703106
)— Alberta responsibility for ils accuracy, Received:
Ervironment [Measurements:  imparial

1. Contractor & Well Owner Information

2. Well Location

Company Name:

Drifling Company Approval No.:

M4 0r Sec Twp Rge Westof
INTERPROVINCIAL DRLG LSD M
Iailing Address: City or Town; Poslal Code: NW 26 020 29 4
Location in Quarter
[WellOwner's Nama: Well Location Identifier: OFT from Boundany
MACKEVIC, TONY QFT from Boundany
.0, Box Number: Mailing Addrass: Postal Code: Lot Block Plan
1808 BRAESIDE PLACE SW,
CALGARY [Well Elev: How Obtain:
1City: Province: Country: FT Nat Qbtain
. Well Yield
3. Drilling Information Test Date Start Time:
ype of Work: New Waell Proposed well use:  {yyyy/mm/idd):
Redaimed Well Bomestic 1874/01/25 11:00 AM
Date Reclaimed; Materials Used: Bnticipated Water  [Test Method: Bailer
IMethod of Drilllng: Cable Tool Requirements/day  [Non pumplng S0FT
Flowing Well: No Rate: Gallons 0 Gallens [static level:

s Present; No 0il Present: No Rate of water 10 .
4. Formation Log 5. Well Completion removal: Gallens/Min
Depth Date Compleled Depth of S0 FT
erom Date Started(yyyy/mm/dd): (yyyylmmida): ump intake:
around Lithology Description 1974/01/25 g%tirfiauel at FT
level Well Depth: 90 FT Borehote Diameter; 0 pumping:

{feet} Inches -
Topsoil Casing Type: Liner Type: Steel ISfi.?lnC‘?) mr’onlégp of Inches
36 Brown Till 8 Rocks Size OD: 0 Inchés ize OD: 5 Inches o 9
35 Blue Gray Till & Rocks [Wall Thickness: 0 Inches  Wali Thickness: 0 Inches [-)epth To water level (feel)
68 Brown Shale oftom at: 0 FT op: 0FT  Bottom: 80 Elapsed Time
;ﬁ grav Sg?:el otiom at: FT Llr)mwﬁom Minutes:Sac Recovery
rovwn _onale : - p— otal Drawdown: 0 FT
B Waler Beanng Sandsione om0 T 10 84 FT 095 nchesx 13 incres | water removal wes less then 2
50 Gray Hard Shale from: O FT to: 0 FT 0 Inches x 0 Inches duration, reason why:
from: 0FT: 0 FT 0 Inches x 0 inches

hitip:/fwww telusgeamatics. com/tenub/ag  water/menn/drnillinerennrt aen?wellid=N13370%

Perforated by. Torch

Sgﬁll': g?ﬁn to: 68 FT Recommended pumping rate: 0
Seal: Galions/Min
om: O FT to: 0 FT Recommended pump inlake: 0 FT
eal: [Type Pump Installed
om: 0 FT t0: O FT Pump Type:
Screen Type: Screen ID: 0 Inches ump Model:
irom: O FT_ tn: 0 €T Slot Size: 0 Inches H.P.. ,
IScreen Type: Screen 1D: 0 Inches Aﬂy further pumptest information?
from: OFT . O FT Slot Size: 0 Inches
Screen Instaliation Method:
Fittings
Top: Bottom:
Pack:
Grain Size: Amount;

Geophysical Log Taken:
IRetained on Files:

tAdditional Test and/or Pump Data
Chemistries taken By Driller: Yes

Held: 0 Documents Held: 1
Pitless Adapter Type:

Drop Pipe Type:

Length: FT Dtameler; Inches
lComments:

DRILLER REPORTS MED HARD WATER

7. Contractor Certification

Driler's Name: UNKNOWN DRILLER

/T TIINNA



Water Well Report Page 1 of 2
R Well 1.D.. 0133786
& Water Well Drilling Report Map Verified:  Not Vedified
@ The data contained in this report is supplied by the Driller. The province disclaims ~ |D3e Report 1984/02/09
)., Aberta responsibility for its accuracy. Received: ¥
Environment Measurements: Imperial
1. Contractor & Well Owner Information 2. Well Location
[Company Nama: Drilling Comparny Approval No.:[1/4 or Sec Twp Rge Westo
LUNKNOWN DRILLER 59999 LSD M
IMailing Address: City or Town: Fostal Code: NW 26 020 29 4
LI NKNOWIN UNKNOWN AB CA # ocation in Quarter
VellOwner's Name: Well Location Identifier: OFT from Boundary
IALLEN, LYNDA 0FT Fkom Boundany
.0. Box Number: Mailing Address: Postal Code: Lat Block Plan
1575-7 ST SW. CALGARY T2R 1NS
City: Province: Country: ell Elev: How Qbtain:
FT ot Oblain
3, Drilling Information 6. Well Yield
[Type of Work: Chemistry Proposed well use; [Test Date Start Time:
Reclaimed Well Domeskic Kyyyy/mm/idd):
iDate Reclalmed: Materigis Used: IAnticipated Water
IMethod of Drilling: Unknown Requirements/day [Test Method:
iFtowing Well: No Rate: Gallons 0 Gallons on pumping FT
Gas Present: No Qil Present: No tatic level:

4. Formation Log

. Well Completion

Rate of water Gallons/Min

htto //lwvww telusgeomatics. com/ftennhiae water/menn/drillinorenart acn?uallid=N133704&

emoval:
D:r’;m Date Started{yyyy/mm/dd): ?ﬁyﬁﬁgﬁ;ﬁ d Depth of FT
ground Lithology Description et iInLakls.t BT
Jevel Borehole Diamster: 0 vvalar levela
Well Depth: @ FT end of
{feel) inches umping:
[Casing Type: Liner Type: PUMPING .

ISize OD: 0 Inches

ize OD; 0 Inches

Distance from Inches

[Wall Thickness: 0 lnches

IWall Thickness: 0 Inches

top of casing

fto ground
s Top: QO FT Bottom: 0 [level:
Bottom at: 0 FT FT Depth To water levet (feet}
Perforations Perforations Size: Elapsed Time

om: OFT te: O FT
om: O0FT te: O FT
om: 0 FTto: 0 FT

0 Inches x 0 Inches
0 Inches x 0 Inches
0 Inches x Q Inches

Drawdown Mirutes:Sec Recovery

Parforated by:

Seal: Total Drawdown: FT

ifrom; O FT to: OFT |f water removal was less than 2 hri

Seal: duration, reason why:

from: OFT . 0FT

ISeal:

from: O ET t0: O FT

Screen Type: Screen 1D: 0 Inches Recommended pumping rate:
om:0FT  to:0FT Slot Size: 0 Inches Gatlons/Min

lScreen Type: Screen ID: 0 Inches ecommended pump intake: 1

from: OFT fo:0FT Slot Size: 0 inches ype pump installed

Screen Installation Method: Pump type:

ijngs Pump model:

Top: Bottom: H.P.:

Pack: Any further pumptest information?

l€3rain Size: Amount:

Retalned on Files:

iGeophysical Log Taken:

lAdditional Test andfor Pump Data
IChemisices taken By Driller; No

Held: 1 Documents Held: 1
Pitless Adapter Type:

iDrop Plpe Type:

fLength: Diameter:
Comments:

7. Contractar Certification

Drilter's Name:
ICertification No.;

UNKNOWN DRILLER

1/13INNA



Water Well Report

A
S0

Water Well Drilling Report

The data contained In this report 18 supplied by the Drifler. The province disclaims
responslbility for its accuracy.

Page 1 of 2
Wwell 1.0.; 0133807
Map Verified: Map
Date Report
Received: Teoaaz/oa
Measurements: Imperial

1. Contractor & Wall Owner Information

2. Well Location

fCompany Name: Drilling Company Approvai No.:|1/4or Sec Twp Rge Westol
UNKNOWN DRILLER 00982 LSD Y]
IMailing Address: City or Town: Postal Code: NW 27 020 2 4
UNKNOWN UNKNOWN AB CA Localion in Quarer
WellOwner's Name: Well Location Identifier: O0FT from Boundary]
INUNKHOLM, M. OFT from Boundary
.0. Box Number: Mailing Address: Postal Code: ot Block Pian
53 OKOTOKS
Clty: Province: Country: Well Elev: How Obtain:
FT Not Cbtain

3. Drilling Information 6. Wall Yield

ype of Work: Chemislry Proposed wali use: [Test Date Start Time:
Reclaimed Well Domastic {yvyy/mm/dd):
Date Reciaimed: Materials Used: liclpated Water  [1960/02/01 11:00 AM
Methed of Drilfing: Drilleg Requirements/day Tast Method:
Fiowing Welk: No Rale: Gallons ’0 Gallons JNUF\. pumping 20 FT

s Presant: No Qil Present: No static level:

4. Formation Log 5. Well Compietion ':?:1‘;3;?’3'” Gallons/Min
f? epth Date Started(yyyy/romidad): Date Compiet'ed Depth of 0FT

om {yyyy/mm/dd): i ke
around Lithology Description S '
evel Barehole Diameter: 0 Waler level at FT

feet) [\Well Depth: 137 FT Inches end of

Casing Type: Unknown Liner Type: UmpINg:

Size OD: 5 inches Size OD: 0 inches

Distance from top of Inches

Il Thickngss: 0 Inches all Thickness: 0 Inches

Casing to ground

om: 0 FTto: 0 FT
rom: 0 FT 1o: 0 FT
om: D FTto; G FT

level:
i Top: 0 FT Bottom: O Depih To water level {feet)
Bottom at: 0 FT FT Elapsed Time
Perforations Perforations Slze: Drawdown Minutes:Sec Recovery

0 Inches x 0 Inches
0 Inches x 0 Inches
0 Inches x 0 Inches

Total Drawdown: O FT
If water removal was less than 2 hrj -
Kiuration, reason why:

Perforated by:

Seal:

Se?l; ot to: OFT Recommended pumping rate: 0
rom: O FT W 0FT Gallons/Min

Seal: Recommended pump intake: 0 FT
from: O FT to: 0 FT ype Pump Instzlled

IScreen Type: Screen iD: 0 Inches ump Type:

from: O FT _ 10: 0 FT Slot Size: O Inches :ulg_P Model:

IScreen Type: Screen |D: 0 Inches o . .
rorn: 0 F——!I('p 10:0FT Slot Size: 0 Inches Any further pumplest infarmation?
IScreen Instaltation Method:

Fittings

Top: Bottom:

Fack:

Graln Size: Amount;

Geophysical Log Taken:
Relzined on Files;

Held; 1

dditional Test andfor Pump Data
Chemistries taken By Driller: No

Documents Held: 2

Pitless Adapter Type:
Drop Pipe Type:
iLength: FT

Diameter: Inches

KComments:

7. Contractor Certification

Dritter's Name: UNKNOWN DRILLER

Certification No.:




Water Well Report Page 1 of 2
P Well i.0.; 0133808
& Water Well Drilling Report Mop Veifed:  Not verfied
e The data contalned in this report Is supplied by the Drller, The province disclaims  |2ate Report 1676/00/30
Adberta responsibility for its accuracy. Received:
Environiment Measuremenis: imperial
1. Contractor & Well Owner Infermation 2. Well Location
{Company Name: Drilling Company Approval No.:|1/4or Sec Twp Rge Wesiof
EQSERVE DRLG LSD M
lling Address: City ar Tawn: Postal Code: NW_ 27 020 28 4
Location in Quarter
ellOwnar's Name: Well Location (dentifier; OFT from Boundary]
ROWLAND FARMS QFT from Boundary]
.0, Box Number: Maifing Address: Postal Code: Lot Block Plan
HIGH RIVER
City: Province: Couniry: ell Elev: How Obtain:
FT Mot Oblain
3. Drilling Information . Well Yield
Type of Work: New Well Proposed well use: [Test Date Stert Time:
Redaimed Well Domestc & Stock  Kyyyy/mmidd).
Date Reclaimed: Materials Used: lAnticlpaled Water  [1875/08/19 11:00 AM
Method of Drilling: Rotary Requirements/day  [Test Method: Air
Flowing Well: No Rate: Galions Gallans Nan pumping 57FT
(Gas Present: No Ol Present: No jstatic lavel:
4. Formation Log 5. Well Completion Eﬂgi\?;l‘j"a‘e' ‘g-'a"on "
pepth Date Starled(yyyy/mm/dd): mﬁ’r;’}g:je)‘?d Depth of 120 FT
round Lithology Description 1975/08/18 1975/08/19 &Ja'?p '|n takle't FT
level lw o . Borehole Diameter: Q err evela
feet) ell Depth: 135 FT Inches gzﬁqgi ng:
5 Blue Clay & Rocks Casing Type: Steel Liner Typs: Steel . -
105 Brown Clay & Rocks Size OD: 6.63 Inches Size OD: 4.5 Inches ‘ﬁgcg f“:o":":zp of Incvée
110 Hard Sandstone all Thickness: 0188 |Wall Thickness: 0.25 oo 8
135 Blue Shale & Sandsione Ledges Inches lnch_es : Depth To water levet {feet)
Bottom at: 27 FT 122"_2]? FT Bottom: Eiapsed Time
i _ i Drawdawn Minutes:Sec Recovery
‘f:Eﬂoria(tll{(lH?T to: 135 FT gig?jrfuo;s SIZ‘I% lnch Total Drawdown: 0 T
om: 01 B nches X NCNes
from: O0FT to: Q FT 0 Inches x @ Inches g:r:ttig:?::;:rl, v\:ﬂa":;:less S
from: OFT t0: 0 FT 0 Inches x 0 Inches
Perorated by: Torch
eal: Oriven
om: O FT 10: 27 FT Recommended pumping rate: 0
eal: Gallons/Min
m:QFT to: O FT Recommended pump intake: 0 FT
SE;"_ OFT to: 0 FT ype Pump Installed
IScreen Type: Screen iD: 0 Inches sz Lyg;é,:
from: OFT t0:0FT Slot Size: 0 Inches e
Sg::?g .I-Di"pe:to' O FT ggfglillep:[){]lrllg\dgis Any further pumplestinformation?
Screen Instaliation Method:
Fittings
Top: Bottom:
Pack:
iGrain Size: Amount:
[Geophysical Log Taken:
Retained on Files:
lAddItional Test and/or Pump Dala
Chemistries 1aken By Drilter: Yes
Held: 0 Documents Held: 1
[Pitless Adapter Type:
Drop Pipe Type:
Length: FT Diameter: Inches
[Comments:
DRILLER REPORTS SOFT WATER
7. Contracior Certilicalion
Drider's Name: UNKNOWN ORILLER
Ta PR P B 1
h”iT//‘“'WWJI‘.i'HQﬁf.‘"F'l-l'r‘l:”.h‘.Q commi/tornbh/ag water/menn/dellinorennct aenZuaellhid=N1TT84NQ 2 INNK



Water Well Report Page 1 of 2
aaa Well 1.D.: 0133808
o Water Well Drilling Report Map Verified:  Not Verified
e The data contained in this report is supplied by the Driller. The province disclaims  |Date Report
’- Alberta responsibility for its accuracy. Recelved: )
Environment Measurements: Imperial
1. Contractor & Well Owner Information . Well Location
iCompany Name: Drilling Company Approval No.:]1/4or Set Twp Rge Westol
SEOSERVE DRLG LSD M
ailing Address: City or Town: Postal Code: NW 27 020 29 4
|M Location in Quarter
ellOwners Name: Well Locatlon Identifier: QFT from Boundary]
OWLAND FARMS 0 FT from Boundary!
P.0Q. Box Number: Mailing Address: Fostal Code: t Blotk Ptan
HIGH RIVER
City: Province: Country: ell Elev: How Obtain:
IFT Not Obtain
3. Drilling Information . Well Yield
[Type of Work: New Well-Abandoned Proposed well use; [Test Date Start Time:
Redaimed Well Domestic & Stock  Kyyyy/mm/idd):
Date Redlaimed: Materlals Used: Unknown Isnticipated Waler
Methiod of Drilling: Rotary Requirements/day  |Test Method.
Flowing Well: No Rate: Gallons f Gallons Non pumping FT
Gas Present: No (il Present: No Istatic tovel:
4. Formation Log 5, Well Completion m‘qi‘?afi‘_”am" Galions/Min
popi Date Slarted(yyyy/mmidd): mﬁn’f,gf;ed Depthof  FT
ground Lithology Description  [1975/08/18 1975/08/19 P ke
?;::) Well Depth: 250 FT ﬁ:};ﬁ;‘:le Diameter: 0 end of
7 Gravel & Boulders Casing Type: Liner Type: :%ﬂ;%’from Inches
115 Clay & Boulders Size OD: 0 Inches [Size OD: 0 Inches p of casing
250 Shale & Sandstona alt Thickness: 0 Inches [Wall Thickness: 0 Inches _f ground
. op: O FT Bottom: 0 [level:
Bottom at: 0 FT FTp Depth To waler level (feet)
Perforalions Perforations Size: Elapsed Time
from: 0 FT to: 0 FT 0 Inches x 0 Inches Drawdown Minutes:Sec Recovery
from: 0 FTto: O FT 0 Inches x 0 Inches
from: 0 FT0: O FT 0 Inches x 0 Inches
Perforated by:
Seal: Total Drawdown: FT
om: O FT to: 0FT If water removal was less than 2 hr
Seal: [duration, reason why':
from: O FT 10:0FT
Seal:
from: O FT to: 0 FT
Screen Type: Screen ID: 0 Inches Recommended pumping rate:
from: 0 FT_ to: O FT Slot Size: 0 Inches Gallons/Min
Screen Type: Screen [D: 0 Inches Recommended pump intake: FT
from: 0 FT  to: O FT Slot Size: 0 Inches Type pump instalied
Sereen Instailation Method: Pump type:
Fitings Pumyp model:
Top: Botiom: H.P.: :
Pack: ANy furlher pumplest Information?
Grain Size: Amount:
Geophysical Log Taken:
iRatained on Files:
[Additional Test and/or Pump Data
Chemistries taken By Driller: No
Held: 0 Documents Held: 1
Piless Adapter Type:
Drop Pipe Type:
i ength: Diametar;
Comments:
7. Contractor Certification
Eriiier's Name: UNKNOWN BRILLER
ertification No.:
kit hwevwrw teliieoeamatice comftonnib/an swater/meann/drllinarenart acmtivalliA=1122000 I IONNLE



Water Well Report Page [ of 2
- Yvell 1.D.: 0133810
A Water Well Drilling Report Map Verified:  Not Verlied
e The data contained in this report Is supplied by the Driller. The province disclaims ~ |D8!e Report
}— Alberta responsibility for its accuracy. Recelved: .
e Measurements: Imperial
1. Contractor & Well Owner Information 2. Well Location
Company Name: Driting Company Approval No.:| 1/4or Sec Twp Rge Westof
NIEMANS DRILLING {1980) LTD. 118078 LSD M
Malling Address: City or Town: Paostal Code: NwW 27 020 29 4
BOX 5564 HIGH RIVER AB CA TOE 1M8B Lecation in Quarter
(WellOvner's Name: Well Location Identifier: OFT from Boundary]
ORVILLE ROWLAND FARMS OFT from Boundany]
P_0O. Box Number: Malling Address: Postal Code: Lot Block Plan
RR3, HIGH RIVER
ICity: Province: Country: [Well Elev: How Obfain:
3555 FT Estimated
3. Prifling Information 6. Well Yield
Type of Work: New Well Proposed well use: [Test Date Start Time:
Redaimed YWell Domestic (yyyy/mm/dd):
Date Reclaimed: Materials Used: \Anticipated Vvater  [1977/406/17 11:00 AM
Method of Drilllng: Roary Regufrements/day  [Test Method: Pump & Air
Flowing Well: No Rate: Gallons PGa"ms Non pumping 45 FT
Gas Present: No Oil Present: No fstatic level:
4. Formation Log 5. Well Completion wate °f|'f"3‘er scoal i
Deph Date Complated emoval: Sallons/Min
am Date Stanted(yyyy/mmidd): (yyyyimmidd): Depth of 0FT
ground Lithology Description 1977106115 1870617 pump l]nlake.
level . Borehole Diameler 0 Water level at FT
(feet) ell Depth: 120 FT Inehes egfn gifng-
21 Sandy Clay & Rocks asing Type: Liner Type: Steel : :
76 Shale Size OD: 0 Inches Size OD: 6.5 Inches g‘sﬁ’;"g Z‘r’gfjr“%p of Inches
102 Sandstone LW . Wall Thickness: 0158 ;
all Thickness: 0 Inches ovel.
110 Shale & Sandstone inches Depth To watsr level (fect)
120 Shale Bottom at: 0 FT ng: OFT Bottom: 100 Elapsed Time

htin://www. telusgeornatics.com/tenub/ae  water/meni/dnllinerennm asn?weallid=N11381N

Perforations

from: 76 FT {0; 100 FT
from: 0 FT10: OFT
from: O FT to: 0 FT

Perforations Size:

0.125 Inches x 10 inches
0 Inches x 0 Inches

0 Inches x 0 Inches

Drawdown Minules:Sec Recovery
Total Drawdown: 0 FT

if water removal was less than 2 hn
uration, reason why:

Perforated by: Torch

eal: Welded Ring

om: 0 FT o F3FT Recommended pumping rate: 0
eal. Gallons/Min
:’;’If oFT 0:0FT Recommended pump Intake: 75
: FT
om: 0 FT to: O FF -
IScreen Type: Screen D: 0 Inchss ;i;::ppﬁgg:lnslaﬁed
from: O FT to: OFT Slot Size: 0 Inches Pump Modai:
Screen Type: Screen ID: 0 Inchas H.P.-
from: 0FT_ to: O FT Slot Size: 0 Inchas y further pumptest information?
Screen Installation Method:
Fittings
Top: Bottom:
Pack:
Grain Size: Amount:

Geophysicat Log Taken:
Relained on Flles:

Held: 0

dditional Test and/or Pump Data
Chemistries taken By Driller: No

Documents Held: 1

Pilless Adapter Type;
Drop Pipe Type:
Length: FT

Diametar; Inches

Comiments:

7. Canlractor Certification

Driller's Name;

L T P P L P

UNKNOWN DRILLER

T TIN0A



Water Well Report Page | of 2
s FWell 1.D.. 0133811
A Water Well Drilling Report Map Verfied:  Not Verified
e The data contained in this repart is supplled by the Driller. The province disclaims  |@té Repont
)- Alberta responsibllity for its accuracy. Received:
Erndronment Meafu_rement&' Imperial

1. Contractor & Well Owner Information

2. Well Location

ICompany Name: Drilling Company Approval No.:|1/4 or Sec Twp Rge Westol
NIELSEN DRILLING COMPANY (1984) LTD. LsSD M
Mailing Address: City or Town: Postal Code: NW 27 020 29 4
Location in Quarter
WWelOwner's Name: Well Location Identifier; OFT from Boundary
ROWLAND, O. FARMS 0FT tom Bourdary]
0. Box Number: Mailing Address: Postal Code: Lot Block Plan
RR3, HIGH RIVER
City: Province: Country: Well Efev: How Obtain:
3555 FT Estimalad
3, Drilling Information |6. Well Yield
Type of Work: New Well Proposed welt use: [Test Date Start Time:
Reciaimed Well Domestic yyyyimm/fdd)
Date Redclaimed: Materials Used: ticlpated Water  [1877/08/20 11:00 AM
Method of Drilling: Rotary Requirements/day
Flowing Well: No Rate: Gallens P Gallons
Gas Present: No Cil Present: No
4. Formation Log 5. Well Completion Rats °f|‘_"ate' o A
et ~Dale Compleled [emoval: alonsiin
m Date Started{yyyy/mm/dd). (yyyy/mmidd): Depth of 125 FT
round Litholagy Description 1077/06/17 197 7/06/20 ump ilntake. -
evel ) , Borehole Dlameter: 0 Water level at
feet) elt Depth: 140 FT Inches e[]?n g:ng'
69 Brown Sandy Clay & Rocks Casing Type: Steal lLiner Type: Steel .
71 Water Bearing Sand Size OD: 5.5 Inches |Size OD: 4.5 Inches ?;i}igﬁig?&;%p of Inches
118 Sandstone & Shale Ledges [Wall Thickness: 0.156 Mvall Thickness: 0.25 ovel:
140 G‘ay Shale Inches 1nCheS — Depm To water level (feet)
Bottom at: 102 FT Jfop-OFT  Botiom: 140 Elapsed Time
_ . . Drawdown Minutes:Sec Recovery
Perforations Perforations Size: Hotal Drawdown: 0 FT
from: 85 FT to: 135 FT 0.125 Inches x 10 Inches [ oe  removal was less than 2 h
om: OFT 1ol QFT 0 Inches x 0 Inches lduration, reason why:
from: O F¥ to: O FT 0 Inches x O Inches
[Perforated by: Torch
Seal: Driven & Weided Ring
from: 0 FT o 7T1FT Recommended pumping rate: 0
Seal: Gallons/Min
g‘;’;f OFT 0. 0FT Recommended pump intake: 88
: FT
from: C FT to: 0FT
Screen Type: Screen ID: 0 Inches ‘;zr;qep?;;rgz:lnslaﬂed
from:OFT  t0:0FT Slot Size: 0 inches Pump Model:
Ecreen Type: Screen ID: O inches H.P.:
om:OFT to: OFT Slot Size: 0 Inches y further pumptest information?
IScreen Installation Method:
Fitings
[Top: Bottom:
Pack:
Grain Slze: Amount:

htto:/fwww telusgeamatice com/f/tonih/ao waterfmanu/drillinaranact aonFuallid=0111011

eophysical Log Taken:
Retained on Files:

Additional Test and/or Purnp Data
(Chamistries laken By Driller: No

Held: O Documents Held: 1
Pitless Adapter Typa:

Crop Plpe Type:

Length: FT Diameter: Inches
Comments:

7. Contractor Certification

Driller's Name: UNKNCWN DRILLER

L Y e L S

P NARe NiaTaVay4



Water Well Report Page [ of 2
A . Well 1.D.: 0169207
Water Well Drilling Report Msp Verlfied:  Not Verified
e The data contained in this report is suppliad by the Driller. The province disclaims  |Dale _RGP?“ 1992/10/21
)- Alberts responsibility for its accuracy. Received:
Ervirosument Measurements: Imperial
1. Contractor & Well Cwner Information . Well Location
Name: Drilling Company Approval No.:)[ 1M or Seg Twp Rge Westof]
IUNKNOWN DRILLER 99998 LsD M
hailing Address: City or Town: Postai Code: NW 27 020 2B 4
UNKNOVIN UNKNOWN AB CA l_ocation in Quarter
WellOwner's iName: Well Location [dentifier: 0FT from Baundary]
ROLLO, COLIN G FT from Boundary|
1®.0. Box Number: Mailing Address: Postal Code: Lot Block Flan
5 CRYSTAL RIDGE POINT, ToL 172
OKOTOKS Well Elev: How Obtain:
City: Province: Country: FT Not Obtain
6. Well Yield
3. Drilling Information est Date Start Time:
[Typa of Work: Chemislry Praposed well use:  Kyyyy/mm/dd):
Reciaimed Well Domestic
Date Redlaimed: Materials Used. Anticipated Waler  [Test Method:
Method of Dritling: Unknown Requirements/day  [Non pumping FT
Flowing Well: No Rale: Gallons 0 Gallons istatic level:
Gas Present: No Oil Present: No Rate of water Gallons/Min
4. Formation Log 5. Well Completion emoval:
Depth Date Completed Pepth of FT
Date Started(yyyy/mm/dd): X ump intake:
[Fom . (yyyy/mmida): \Water level at FT
oround Lithology Desgription erd of
;;;') Well Depth: 0 FT a‘;fgs‘e Diameter: 0 umping:
Casing Type: Liner Type: 2";‘2? g:sflr: m Inches
Size OD: 0 Inches Size OD- 0 Inches FO rooed
[Wall Thickness: 0 Inches all Thickness: 0 Inches  oyal:
. Top: O FT Botlom: 0 Depth To weaier level (feet)
Bottom at: 0 FT ET Elapsed Time
Perfgrations Parforations Size: Drawdown Minutes:Sec Recovery

hftp//www teluseeomatics. com/Zienub/ae water/meni/drllinerennrt acnPwellid=01/0707

from: 0FT lo; O FT
from: O FT to: O FT
from: Q FT to: O FT

0 Inches x Q Inches
0 Inches x ¢ Inches
0 Inches x 0 Inches

Perforated by: otal Drawdown: FT
Seal: If water removal was less than 2 hi
from: 0 FT to: 0 FT L:luralion, reason why:
ISeal:
from: Q FT lo:OFT
Seal:
from. 0 FT 100 FT Recommended pumplng rate:
creen Typa: Screen ID: 0 Inches Gallons/Min
om: 0FT o OFT Slot Size: 0 Inches Recommended pump intake: FT
Screen Type: Screen iD: 0 Inchas ype pump Installed
om: 0FT  to: OFT Slot Size: 0 Inches Pump type:
Screen Installation Method: Pump maodel:
Fittings H.P.: ] ]
Top: Botlom: lAny further pumptest information?
Pack:
Grain Size: Amount

Geophysical Log Taken:
Retained on Flles:

lAdditional Test and/or Pump Data

Chemistries taken By Driller: No

Held: 1 Documents Held: 1
Pitless Adapter Type:

Drop Pipe Type:

Length: Diameter:
[lComments:

7. Contractor Cartification

Driller's Name:

UNKNOWN DRILLER

21 TAN0A



Water Well Report Page 1 of 2
T Well LG 0133604
A Water Well Drilling Report Map Verlfied:  Map
e The data contained in this report is suppliad by the Drillar. The province disclaims | 2ate Report 1974/09/20
‘- B'n'irmmnmmmr responsibility for Ils accuracy. mﬁﬁ{mms- Kb
. . 4
1. Contractor & Well Owner Information 2. Well Location
(Company Name: Drilling Company Approval No.:| ¥/4or Sec Twp Rge Woestof
ALLAN BRCS LSD M
Mailing Address: City or Town: Poslal Cade: SE 27 020 28 4
Location In Quarter
Mveli0wner's Name: Weli Location identifier: 0FT from Boundary]
IRENARD., R. 0FT from Boundary
F.0. Box Number. Mailing Address: Postal Code: Lot Block Plan
824 ROYAL AVE, CALGARY
Cty: Province: Country: Well Elav. How Obtain;
=T Not Obialn
3. Drilling Information 6. Well Yield
Prype of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domestic & Stock  {yyyy/mm/dd):
Date Reclaimed: Maternals Used: Anlicipated Water  [1973/12/01 11:00 AM
Method of Driliing: Combination Requirementsiday  [Test Melhod: Pump
Flowing Well: No Rate: Gallens 0 Gallons Non pumping 2677
Gas Present: No 0il Present: No tatic level.
e T Rate of water 4
g;:“?rmation Log 5. Well Completion S romoval Gallons/Min
from |Date Staced{yyyy/imm/dd): (;;\ yyimm ,,g d): Depth of 0FT
ground Lithology Description 197312/01 “‘,':"grllf;‘f;ea't =
levet M ) Borehole Diameter: 0
Ifest) ell Depth: 112 FT Inches end of
42 Light Clay Gasing Type: iner Type: Steel PUMPINg.
71 Blue Clay Size OD: 0 inches Size O0: 4.5 Inches zﬁﬁgﬁ Z?g:”t]%p of Inches
74 Light Sandy Clay & Gravel . ] alt Thickness: 0.156 lavel:
112 Water Beanng Gravel all Thickness: 0 Inches | cneg '
O FT BotomT13 Depth To water level (fees)
Bottom at: 0 FT g tom: .y Eﬁfsed Téme .
i _ awdown Minutes:Sec Recovery
Perﬂ_)rations . Perforations Size: Total Drawdown: 0 ET
from: 0 FT to: 0 FT 0 Inches x 0 inches if waler removal was less than 2 hil
om: 0 FTto: OFT 0 Inches x 0 Inches uration, reason why:
om: O FT to: OFT 0 Inches x 0 Inches ' ’
Perforaled by: Unknown
: Driven
from: 0 FT W 0FT Recommenced pumping rate: ¢
Seal: _ Gallons/Min
S:rar}" OFT to: OFT ecommended pump intake: 72
om: 0 FT to: 0 FT
P Install
Screen Type: Screen ID: 0 lnchas P?.i?r?p 'F’;?:g: gsUB ed
om:0FT 1w OFT Slot Size: 0 Inches Fump Model: JACUZZI
Screen Type: Screen 1D: 0 Inches H.P,:
rom: 0FT  to: O FT Slot Size: 0 lnches y further pumptest infermation?
Screen Instaliation Method:
Fittings
op: Botiom:
Pack:
Grain Size: Amount:
Geophysical Log Taken:
Retained on Files:
Additional Test and/or Pump Data
[Chemistries taken By Drifler: No
Held: O Documents Held: 1
Pliless Adapter Type:
Drop Pipe Type: GALV
Length: FT Diameter: 1 Inches
[Comments:
7. Contractor Certification
Drilter's Name: UNKNOWN DRILLER
L L T L Y [P
hitp://www_telusgeamatics.comftomuh/ac water/meni/drllinerenart aenPwellid=111380N4 V1 TIANA



Water Well Report Page 1 of2
TIT Well 1.D. 0133805
& Water Well Drilling Report Map Verified:  Map
e The date contained in this report is supplied by the Driller, The province disclaims g:g; 5:3?“
J ibitity for i 3 .
)— Emvmnm br responsibility for ils accuracy. i —

1. Contracter & Well Owner Information

2. Well Location

Company Name:
BIG INDIAN DRLG

Drilling Company Approval No.)| 1/4 or Sec

Twp Rge Westol
LSD M

hitp://www.telusgeomatics. com/tegpubl/aeg water/menwdrillinerenar . asn?wellid=0131180N4

MaHing Address; City or Town; Postal Code: SW_ 27 020 29 4
Location in Quarter

WellOwner's Name: Well Location Identifier: 0FT from Boundary

TEXAS GULF #WELL 2 0FT from Boundary|

.0, Box Number: Mailing Address: Postal Code: I ot Slock Plan

OKOTOKS

City: Province: Country: \Well Elev: How Obtain:
3420 FT Estimated

3. Drilling Information 6. Well Yieid

ype of Work: New Well Proposed well use: [Test Date Start Time:

Reclaimed Weil Incustrial yyyy/imm/dd)

[Date Reciaimed: Materials Used: Anticipated Water  [1958/07/01 11:.00 AM

Method of Drlling: Drilled Requirements/day  [Test Method: Pump

Flowing Well: No Rale: Gallons Gallons [Non pumping 13FT

(Gas Present: No Oil Present: No Istatic level:

4. Formation Log 5. Well Completion prote of waler O sibin

D;';m Date Started{yyyy/mro/dd): g;? y%olg;ﬁlde;:ed Depthlof OFT

ground Lithology Description 1958/07/01 i _v\‘;mp intake:

love! » Borehole Diameter; 0 ates level at 15FT

il Cepth: 52 FT nd of

(feet) N Inches umping:

22 Gravel & Boulders Caslng Type: Steel Liner Type: - -

33 Coarse Grained Sand & Gravel Size OD: 6.63 Inches ISize OD: 0 Inches ?‘;zﬁgcig g?g;'_‘;%p of Inches

40 Pea Gravel [Wall Thickness: 0 Inches  Wall Thickness: 0 inches _fiayel:

52 Clay . 7 =

Bottom a2t 22 FT Top: 0 FT Bottom: 0 Depth To water level (feet)
FT Elapsed Time

Perfarations

from: Q0 FT to: O FT
om: O FTto: 0 FT
om: O FT 10: O FT

Perforations Size:

0 inches x 0 Inches
0 Inches x O Inches
0 Inches x 0 Inches

Drawdown Minutes:Sec Recovery
Total Orawdown: 2 FT
If water removal was less than 2 hi
Kuration, reason why:

Perforated by:
Seal: Cement/Grout
Sz::: oFT to: 5 FT Recommended pumplng rate: 0
from: 0 FT to: 0 FT Gallons/Min
Seal: Recommended pump intake: 0 FT
ffrom: 0 FT to: 0 FT Type Pump Installed
Screen Type: Sereen (D: 0 inches Pump Type:
om: OFT 10 OFT Stot Siza: 0 inches :“’;"P Model:
Screen Type: Screen ID: 0 Inches il . .
om: 0 F}I(‘p 0 0 FT Slol Size: 0 Inches Any further pumptest information?
15creen Installation Method:
Fittings
Top: Bottom:
Fack;
Grain Size: Amount:

Geophysical Log Taken:
Retained on Files:

ditional Test and/or Pump Data
hemistries laken By Driller: No

Held: ¢ Doguments Heid: 1
Piless Adapter Type:

Drop Pipe Type:

Length: FT Diameler: Inches
‘Comments:

7. Contractor Certification

Driller's Name: UNKNOWN DRILLER
ICertification No.:

T TIN0A



Water Well Report

Page 1 of 2
S NE Welh [.0.: 0133806
A Water Well Drilling Report Fﬂap\ferfﬁed: Map
e The data contained in this report Is supplied by the Driller. The province disctaims [Pt Report
’ Alberts responsibllity for its accuracy. Received: .
Ermlronment Magsurements: Imperiai
1. Contractor & Well Owner Information 2, Well Location
fCompany Name: Driling Company Approval No.:{| 1/4 or Sec Twp Rge Westof
B1G INDIAN DRLG LSD M
rMaillng Address: City or Town: Postal Code: SW 27 Q20 29 4
[Lacation In Quentes
WellOwner's Name: Well Location Identifier: OFT from Boundary]
ITEXAS GULF #WELL 1 OFT from Boundary
P.0O. Box Numbes: Mailing Address: Postal Code: Lot Black Plan
OKOTOKS
City: Province: Counfry: ell Elev: How Obtairt:
P41 FT Estimaled
3. Drilling Information 6. Well Yield
Type of Work: New Wsl ‘Proposed well use; |Test Date Start Time:
Reclaimed Well Industrial Kyyyy/mm/dd):
[Date Redalmed: Materials Used: Anticipated Water  |1958/06/01 11:00 AM
|Method of Drilling: Drilled Requirements/day  [Test Method: Pump
Flowing Well: No Rate: Galions P Gallons Non pumping M8 FT
Gas Prasenl: No Qil Present: No istatic level:
4. Formation Log 5. Well Completion Rate of water 107 .
Dopth Date Completed moval: Gallons/Min
rom Date Started(yyyy/mm/fdd): (yyyylfmmicd); Depg'iz[take' OFT
ground Lithology Description 1958/06/01 Vel lecel ol T
level i Borehole Diameter: 0 W
fest) (\Weli Depth: 50 FT Inches 2nd of _
15 Coarse Grained Gravel & Boulders _ |Casing Type: Liner Type: Steal ‘::'t':’:;i P P
24 Coarse Gralned Gravel Size OD: 0 Inches 1Size OD: 5.63 Inches ;ing t0 groundp
30 Loose Sand & Gravel fwvall Thickness: 0 Inches  Wall Thickness: 0 Inches  §ayqr-
38 Fina Grained Gravel . A - ;
6 Bue Clay & Rocks Bottom at: 0 FT Top: O FT Bottom: 29 Depth To waterlg vel (feet)
=0 e Gl FT Elapsed Time
e 8y Perforations Perlorations Size: _[I?rawdown Mlnu‘tess:gec Recovery
from: 14 FT 1o; 20 FT 0 Inches x 0 Inches otal Drawdown: 2 Fi
rom: 0 FT to: 0 FT 0 lnches x 0 Inches I water removal was less than 2 hrj
from: 0 FT to: O FT 0 Inches x 0 Inches duralion, reason why:
Perforated by: Unknown
Seal: Cement/Grout
Sgg}; 0FT to:3 FT Recommended pumping rate: 0
om: 0 FT 10:0 FT Gallons/Min i
eal: Recommended pump intake: 0 FT
om: O FT l0:Q FT ype Pump Installed
Ecreen Type: Screen ID: 0 Inches Pump Type:
om: 0 FT  to:0FT Slot Size: 0 Inches :”F""P Model:
Screan Type: Screen 10: O Inches N , .
Ifrom: 0 F5|r_p to: 0 FT Siot Size: 0 Inches Any further pumptest information®?
IScreen Installation Melhod:
Fittings
[Top: Bottom:
Pack:
Grain Size: Amount;

hitp://www.telusgeomalics,com/igpub/ag water/menu/drillingreport.asp?wellid=0133806

Geophysical Log Taken:
Retained on Flles:

Additional Test and/or Pump Data
Chemistries taken By Drillar: No

Held: 0 Documents Held: 1

Pitless Adapter Type:

Orop Plpe Type:

Length: FT Diameler: Inches
ocmments:

7. Contractor Certification

Driller's Name: UNKNCWN DRILLER

Certification No.:

3/17/2006



Water Well Report

Page | of 2
Eaie Well 1.0.: UnG6b38z
A Water Well Drilling Report Map Verified: ot Verified
@ The data cantained in this report is supplied by the Driller, The province disclaims Date REDPH 1800/06/08
Adherts responsibility for ils accuracy. Recelved: )
Environment M-E-BE‘LIH‘I‘EHﬂl-S__: Imprerial

1. Contractor & Weli Owner lnformation

2, Weil Location

hitp/www.telusgeomatics.com/tgpub/ag water/menwdrillingreport.asp?wellid=0155392

from: QFT o: D FT
from: OFT to: O FT

- ompany Name: Drilling Company Approval No.:|1/4or Sec¢ Twp Rga Westol
NKNOVWIN DRILLER 98989 LSD M
Maillng Address: City or Town: Postal Code: SW 27 020 29 4
UNKNOWN UNKNOWN AB CA ILocatlon In Quarter
[WellOwner's Name: Wel Localion (derifiar: OFT from Boundary
ICAN OCCIDENTAL GAS QFT from Bounda
PLANT#UJP 198 Lot Block Plan
.0. Box Number Mailing Address: Postal Codde:
1400 QKOTOKS TOL 170 Well Elev: How Oblain:
1City: Province: Country: - Not Obiain
6. Well Yield

3. Drilling Information Test Dale Start Time:
IType of Work: Chemistry Proposed well use:  Kyyyy/mmidd):
Reclaimed Well Domestic
Date Retlalmed: Materiais Used: Anticipated Water  [Test Method:
Method of Driling: Not Applicable Requirements/day fan pumping FT
Flowing Well: No Rate: Gallons 0 Galtons tatic level:
(3as Present: (¥l Present: Rale of water Gallonsitin
4. Formation Lo . Well Completion removal:
Depth 4 N B Date Compieted Depthof T
om Date Started(yyyy/mm/dd): (wyy:‘mmfgd)' ump intake:
Qmulnd Lithology Description _ ‘;"_’%‘if{ levelat FT
I(?;;) \Well Depth: 52 5T Eg?:sole Diameter: 0 L_mpigg:

Casing Type: LLiner Type: [g:;tg?gsflr:;n inches

Size OD: 0 Inches Size OD: 0 Inches ‘0 ground

all Thickness: O inches all Thickness: 0 Inches  hayel:
N Top: 0 ET Bottom: 0 Depth To water level {feet)
Bottom at: 0 FT & Elapsad Time
L(F;erloralions Perforations Size: Drawdown Minutes:Sec Recovery
om:CFT lo: 0 FT 0 inches x 0 Inches

QInches x 0 inches
0 Inches x 0 Inches

Perforated by: tal Drawdown: FT
Seal: If water removal was less than 2 hi
om: OFT to: 0 FT Buraﬁon. reason why:
Seal:
m: Q FT to: 0 FT
Seal:
from: O FT to: O FT ecommended pumping rate:
Screen Type: Screen ID: 0 [nches Gallgns/Min
m:0FT to:O0FT Siot Size: 0 Inches Recommended pump inlake: FT
creen Type: Screen ID: 0 Inches ype pump inslalled
om:QFT  t0:OFT Slot Size: 0 Inches Pump type:
Screen Installation Method: Pump madel:
Fittings HP. ‘ _
op: Bollom: lAny further pumptest information?
Pack:
Grain Size: Amount: 0

Geophysical Log Taken:
Retained en Files:

dlttonal Test and/or Pump Data
[Chemistries taken By Driller: No

Held: 3 Documents Held: 3
Pitless Adapter Type:

Drop Pipe Type:

Length: Diameter:
Comments:

7. Contractor Certification

Drillers Name:

UNKNOWN DRILLER

3172006



Water Well Report

A

s,

Water Well Drilling Report

The data contained in this report is supplied by the Criller. The province disclaime

responsibility for ils accuracy.

Page | of 2
Well 1.0 0155439
Map Verified: Held
Date Report
Retaived: 1200/06/08
Measurements: Ir%\pgrial

1. Contractor & Well Owner Information

2, Well Location

[Company Name:
UNKNOWN DRILLER

Drilling Cempany Approval No.:| 1/4 or

Sec Twp Rge Westo
M

hitp://www telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0155439

49999 LSD
Maillng Address: City or Towr. Postal Code: NW 24 022 21 4
LINKNOWN ) UNKNOWN AB CA ILocation in Quarter
WellOwner's Name: Wall Locatlon Identifier: OFT from Boundary]
IANDERSCN, H. JAY O FT from Boundary]
=.0. Box Number; Malling Address: Postal Code: Lot Block Plan
147 CLUNY T0J 0S0
ity Province: Cauntry: el Elev: Hew Obtain:
3088 FT Estimated
3. Drilling Information 5. Weldl Yield
Type of Work: Chemlstry Proposed well use: [Test Date Slart Time:
Feclaimed Well Domestic yyyy/mm/dd):
Date Reclaimed: Materials Used: IAnticipated Waler
Method of Drilling: Not Applicable Requirements/day  [Test Method:
Flowing Well: No Rate: Gallons 0 Galtons Non pumping FT
(Gas Present. No Ok Present: No static level: -
. Formatlon Log 5. Well Completion Rate of water Gallans/Min
Depth  Date Completed emoval.
rom Date Started(yyyy/mm/dad): (yyyyimmjda): Depihi?]{ak _ FT
ground Lithology Description e ool
level v . Borehole Diameter: 0 Vater level al £T
feet} ell Depth: 0 FT Inches egigifng'
Caslng Type: Liner Type: - .
Size OD: 0 Inches Size OD: 0 Inches %:‘2;‘2:5?:;“ Incnes
all Thickness: § Inches  MWall Thickness: O Inches o ground
. op: OFT Bottom: 0 [level:
Botiom at: 0 FT [fT-‘[ Depth To water level (feef)
Perforations Perforations Size: Elapsed YTime
or: 0 FT to: 0 FT 0 Inghes x 0 Inches Drawdown Minutes:Sec Recovery
om: 0 FT to: OFT 0 Inches x 0 Inches
m:0FTto:0FT Q Inches x § inches
FPerforated by:
[Seal- Total Crawdown: FT
Hrom: O £ to O FT f water removal was less than 2 hr
Seal: kuralign, reason why:
om: 0 FT to: G FT
eal:
om: OFT - to: 0 FT
%en Type: Screen ID: O Inches Recommended pumping rate:
om:0FT  to:0FT Slot Size: 0 Inghes Gailons/Min
Screen Type: Screen ID: 0 Inches Recommended pump intake: FT
from: OFT  to: O FT Slot Size: 0 Inches ype pump installed
Screen Installation Method; [Pump type:
Fittings Pump model;
Top: Botiom: H.P.
Back: ANy further pumptest information?
lGrain Size: Amount: 0

Geophysical Log Taken:
Retained on Files:

Held: 1

Addilicnal Test andfor Pump Data
Chemistries taken By Driller; No

Documents Held: 1

Filess Adapler Type:
Drop Pipe Type:
Length;

Diameter:

Comments:

7. Contractor Certification

Drilter's Name:
ertification Na.:

UNKNOWN DRILLER

3/17/2006



Water Well Report Page 1 of 2
PR Well L.D.: 0133823
A Water Well Drilling Report Msp Verified:  Field
@ The data contained in this report is supplied by the Diiller. The province disclaims |32t Report
Alberts responsibility for its accuracy. Received: )
Environment Measurements: Imin,enal
1. Contractor & Weil Owner Information 2. Well Location
(Company Name: Drilling Company Approval No.:|1/4 or Sec Twp Rge Westof
WEBSTER DRILLING 120170 LSD M
Malling Address: City or Town: Postal Code: 08 28 020 2% 4
BOX 858 TURNER VALLEY AB CA TOL 2A0 Location in Quarter
WellOwnar's Name: Well Location |dentifier: 3FT from Boundary]
IALTA ENV #2 0 FT from Boundary]
P.Q. Box Number: Mailing Address: Postal Code: Lot Block Plan
City: Province: Country: Well Elev: How Obtain:
[3425.6 FT Survey-Tra
3. Drilling Information 6. Well Yield
Type of Work: Test Hole Proposed well use: [Test Date Start Time:
Reclaimed Well nknown lyyyy/mm/idd}):
Date Reclaimed: Materials Used: ticipated Water  [1975/07/31 11:00 AM
Melhod of Drilling: Drilled Requirements/day [Test Method: Pump
Flowing Well: No Rate: Gallons P Gallans Non pumping 186 FT
Gas Present: No Oll Present: No tatic level:

I : Rate of water 14
g;:u?rmatlon Log 5. Well Completion e romoval- Gallons/Min
from - o Date Starled(yyyy/mm/dd): (yyyyfmm/dd): D:r;rng iﬂftake' 28 FT
loround Lithology Description  [1975/07/30 1875/07/31 ' e level o1 ST ET
level Borehcle Diameter: 0
{feet) [Well Deplh: 35 FT Inches lend of

n - pumping:
Casing Type: Liner Type: Steel -
Size OD: 0 Inches Size OD: 7 Inches ;ﬁgiﬁ fgr;cr)or:r‘t?!p of Inches
IWall Thickness: 0 Inches all Thickness: & inches Loy o
. Top: OFT Bottom: 35 Depth To water level {feet}
Bottom at: O FT ET Elapsed Time
Perforations Perlorations Size: Drawdown M'”U‘%S:SEC Recovery
from: 20 FT10:35FT 0 Inches x 0 inches 18.6 0:00
I;:orn: OFTlo: OFT @t Inches x O Inches 1:00 18.22
om: 0 FT to: 0 FT 0 inches x 0 Inches 2:00 18.18
|Perforated by: Unknown 22.08 3:00 19.15
eal: 4:00 19.13
om: ¢ FT 10: O FT 5:00 18.11
Seal: 21.66 6:00
from: O FT o OFT 7.00 19.1
Seal: 21,69 8.00
from: 0 FT t0: 0 FT 9:00 19.1
Screen Type: Screen |D: 0 Inchas 217 10:00
from: QFT 10:0FT Slot Size: 0 Inches 717 12:00
Screen Type: Screen 10: 0 Inches 2169 16:00
from:OFT 10:0OFT Stot Size: 0 Inches 21.73 20:00
Sqeen Installation Method: .72 25:00
Fillings , 21.77 30:00
[Top: Bollom: -
Pack. 20 35:00
Grain Size: Amount: g: ;g gggg
Geophysical Log Taken: 21‘ 8 60:00
Retained on Flles: - -

lAdditional Tes! andfor Pump Dala
Chemlslries taken By Driller: No

21.85 75.00
21.87 90.00
21.92 105:00

21.9 120:00
22.98 121:00
[Total Drawdown: 5 FT

Held: ¢ Documents Held: 1
Pitless Adapter Type:

Drop Pipe Type:

Length: FT Diameter: Inches
Comments:

|f water removal was less than 2 hr
uration, reason why:

Recommended pumping rate; 0
Gallons/Min

7. Contractor Certification

Recommended pump Intake: 0 FT

Driller's Name: UNKNOWN DRILLER
Certification No.:

ype Pump Instalied
Purnp Type:

http://www.telusgeomatics. com/tgpub/ag water/menu/drillingreport.asp?wellid=0133823 3/17/2006



Green Haven Estales Area Structure Plan
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SMITH & LOVELESS INC.

Fixed Activated Sludge Treatment (FAST®) Process Technology Overview

Biological treatment systems for small cornmunities and even
single-family dwellings have been available in the general
water pollution control market for many years. These systems
are basically scaled-down versions of the activated siudge
process, utilizing siispended growth systems. Historically, the
main operational problem associated with these systemns has
been the management of the sludge solids. In very small plants,
flow rate variations can be extremely large and cause
unintentional wasting or loss of the biological solids from the
suspended growth reacior.

The FAST® (Fixed Activated §ludge Treatment) system
eliminates many of the operational problems inherent with
conventional suspended growth systems. Tt utilizes fixed media
submerged in the aeration tank upon which the bacteria grow.
Hence, the term “Fixed Activated Sludge Treatment.”

The FAST® treatment system consists of a vessel packed with a
media that provides a high surface area to volume ratio. The
media is fully submerged in the liquid. Air diffusers below the
media provide circutation of the waste to be treated through the
media, and provide oxygenation to the liguid. The bacteria,
unlike conventional activated sludge suspended growth
systems, grow on the media while the liquor circulating through
the bacteria-laden media is essentially clear and free of
suspended solids. As the system operates, bacteria grow and
flourish on the media and reach a point where they sluff from
the media. The solids that are removed by this sluffing action
arc not overly gelatinous and stimy but tend 10 be very large
and settle very rapidly.

In larger systems, these sluffed solids can easily be removed by
a ctarifier. Once removed from the efftuent, these solids can be
thrown away or retumed to the aeration basin. Even wilhout
the return of the solids, the effective sludge age for this system
is quitc long, generally 40 to 100 days, depending upon loading
rates, et¢c. The effective mixed liquid suspended sclids levels
arc in the range of 4000 to 30600 mg/L. The concenuation of
bacteria is dependent on the concentration of the waste, The
systemn is self-regulating.

The type of media is similar to media used in trickling filier
towcrs. [i has discreet channel flow paths, which cause seli-
cleaning action, The flow through the stacked-iype media
completely eliminales the need for any media maintenance.

The FAST? system offers numerous advantages:

L

The systemn handles peak shock and toxic joads. along
with low loatdings as n biological system.

Conceptuaily, what occurs in the system is a bit different
in theory than z conventional suspended growth system.
The bacteria, unlike conventional activated sludge
suspended growth systems, grow on the media and the
liquor circulating through the bacteria-laden media.

This growth pattern resulls in subsugface anaercbic micrebes
and surface aerobic microbes, both attached 10 the media,
In case of a peak shock or toxic lead, only the surface
aerobic microbes would die and sluff off. The subsurface
anaerobic microbes once exposed to air will quickly
converl to aerobic microbes and degrade the incoming
organics.

If the loading conditions to the FAST?® systern varies, the
microbial mass will adjust to these conditions but, unlike
a conventional active sludge system, the excess mass is
not lost in the effluent, but rather remains in the system
attached to the media.

Thesystem can handie a very high biomass population.

in a conventional activated sludge system, the Sludge
Volume Index (SV1) is a key factor in the system design.
Indirectly it limits the reactor basin MLSS concentration
and, in turn, the MLVSS that can be achieved because it
controls the settling tank underflow concentration. Thus,
for a given (SV1) and retumn sludge rate, the maximum MLSS
and MLVSS is fixed with narrow limits.

Because of the conceptual difference of the FAST® process,
the systermn does not depend on the return sludge rate and,
coriintied on reverse side

E-mail: 1'1nswe'rstfﬁsmirhandl_ﬂvcl_’ess.mm! - Phone: 8713.888.5207 « FAX: 913.888,2173
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continued from front side

therefore, not on a given SVI value. No sludge has to be
returned (o the FAST® sysiem once normal operation has
been esiablished.

The medla is submerged one hondesd pereent { 100%%) of
the thme.

Because the media is submerged one hundred percent of
the time, an intimate contact between the organics and the
biomass on the media is provided at all times and, hence,
increases the rate of reduction, whereas in a Rotating
Biological Contactor {(RBC) for example, only part of the
media is submerged in the wastewater; therefore, only part
of the biomass comes in contact with the organics in the
wasiewater, resulting in a lower reduction efficiency.

There are no moving parts for maintenance,

Again, a cornparisorn with the RBC process shows the FAST®
systern advantage. The RBC process consists of a sertes of
closely-spaced discs mounted on a horizontal shaft and
rotated through the wastewater, resulting in a number of
operational and maintenance problems. In the FAST®
system, the media and the air distribution system are fixed
in place. The only moving part of the system is the
wastewater flowing through,

[he system saves space because of its unigue design and
biologica! londing charactoristics.

The FASTP system consists of a vessel packed with a media
which provides a high surface area to volume ratio. Since
the biomass is fixed on the media rather than suspended in
the vessel, like in a conventional activated sludge system,
the design criteria is {bs. BOD/1000cf (kg BOD / cm} of
media rather than lbs. BOD/1000cf of aeration voluine.
This results in a smaller aeration volume needed; therefore,
in smaller vessel dimensions.

The system maintains shudge ages of 40 o 100 days.
allowing for sludge siability becnuse of the long period
of time.

In 2 conventional activated sludge system, both the Food-
To-Mass (F/M) raito and the sclids retention time (SRT)
are controlled by wasting of organisms; they arc
interrciated. A high ¥/M ratio corresponds to a short SRT,
and a low F/M ralio corresponds io a long SRT, A typical
SRT value for a conventional activated sludge system is

SMITE & LOVELESS INT,

Innavators for glebsi pumping,
waler and wastawater breatment

o

30 days. Also, 2 long SRT means a larger and more costly
aeration tank. It means a higher requirement for oxygen
and subsequent higher power costs. Problems with poor
sludge settleability in the final clarifier may be
encountered if the SRT is too leng.

Because of the independence of the FAST® system
regarding the SVI, a higher sludge age can be achieved. As
the surface aerobes grow and increase in thickness, the film
strength of the bacteria growth weakens, and a sluffing of
surface solids occurs. The anaerobic action of the microbes
results in continuing reduction in cell mass and a reduced
excess biologica! sludge accumulation without larger and
more costly aeration tanks.

Il properly operated. the svstem should achieve BOD
and suspended solids removal in cxcess of 90%.

In comparison with a conventional activated sludge system
or an RBC system, less opcration attention will be needed
for the FAST® system but still a beiter than 90% reduction
can be achieved.

No control is necessury for this type of system.

Whereas, in a conventional activaled sludge system having
highly varying influent condition, the return and waste
sludge rates, i.e., the MLSS (MLV 5S) have to be controlied,
no control is necessary with the FAST system for the reasons
mentioned in Comments #2 and #6.

Then employing the RBC process, the RPM of the rotating
shaft 1s a means of control to enhance treatment efficiencies.
With the FAST? system, the fixed biomass is the controlling
factor and self-regulating.

Conclusion

The FAST® design produces a biological treatment system that
is & hybrid of activated sludge, trickling filter, SBR and RBC
technologies. The advantages of each of the technologies are
maintained, and the disadvantages are eliminated. The aeration
tank is completely mixed and a high concentration of bacteria
is in intimate contact with the waste. The system, however, 1s
not dependent on return sludge from a clarifier. The bacieria
are self-regulating, manpower 1s kept to a minimum and low
effluent ceoncentrations are produced. For more information,
please consuit Smith & Loveless.

arswers@sinithandloveless.cam oo ¢
14040 Sama Fe Trail Drive = Lenaxa, K8 66215 USA - Fhone: 913 888 5.{01 « Fax: 9 3.888.2173
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PINNACLE ENVIRONMENTAL TECHNOLOGIES INC,

PREAMBLE

This Report on Comparing the FAST® Sewage Wastewater Treatment Plant to competiors'
units is designed to provide the reader with a better understanding of the wide range of sewage
treatment plants available in the market.

Each treatment plant manufacturer provides a product that serves a need to users and ensures a
healthy compettive market for the benefit of the buyers.

Some treatment plants have been certified by the internationally recognized testing agency,
National Sanitation Foundation, International (a.k.a. NSF). Some have not. The reader
should inquire with the supplier if their unit is NSF certified and, if not, why not.

We at Pinnacle Environmental Technologies Inc. are the authorized Canadian Distributor for the
NSF certified FAST® Sewage Wastewater Sy stem. This report is to outline the differences and
benefits of our system over that ofthe other systems.

The technical terms used to describe the various types of sewage treatment have been altered in
some cases to assist the reader in a better understanding This report compares the FAST®
Sewage Wastewater Treatment System with these following types:

- Suspended Growth (a.k.a. Direct Air Injection Systems)
- Rotatimg Biological Contactor (RBC)

- Sequencing Batch Reactors (SBR)

- Specialized M echanical Aerobic Plants

- Intermittent Sand Fiilter

- Peat Filters

- Foam Filters

- Fabric Filters

The reader is invited to question us or to comment on any matter or item of concern in regards to
our system.

The FAST® System is the best unit available in the marketp lace today and here is why.
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PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.

SUSPENDED GROWTH (a.k.a. Direct Air Injection Systems)

Operation

l.

These systetns typically introduce atmospheric air into the wastewater by means of an external
air pump. The air is usually injected into the wastewater in such a manner in order to keep the
solids, paper and food particles in suspension in the liquid.

Going through at least two (2) chambers, these systems rely solely on the mixin gof the air with
liquid, organic matter and solids in suspension to create the conditions for the aerobic or ganisms
to digest the sewage maternal.

One of the key functions of these types of plants is to match the amount of air to the amount of
both liquid and organic matter (hydraulic and biological loading) coming into the system.

The two key methods of air injection are through fine bubble diffusion or through coarse bubble
diffusion. Each of these methods has benefits and disadvantages that we will not discuss in this
paper. The reader is welcome to discuss these with the suppliers of thosetypes of systems.

Regardless of the method of diffusion, it is the amount of air being delivered to the amount of

hy draulic and biological loading that is of interest. These systems have a steady supply of a
predetermined amount of air. They do not adjust the amount of air being delivered into the liquid
and organic matter (a.k.a. biomass) when there are either daily, weekly, monthly or seasonally
changes i either of the amount of liquid and/or organic matter loading rates.

It is generally accepted that suspended growth systems using the principles of extended aeration
through direct air injection suffer with the problem of over-aeration (too much air for the
loading). This over-aeration causes the microor ganisms to become too thin and light and
therefore causes them not to settle out in the final clarification stage. This results in bursts of
biolo gical matter being intermittently released into the dispersal site that can lead to progressive
failure of the drain field over time.

At times of higher biological and hydraulic loadings, these systems can become under-aerated
and insufficient organic digestion occurs, and, the excessive hydraulic loading can "flush” out the
system releasing higher levels and amounts of under-treated biolo gical mass to the dispersal site.

In an attempt to address these problems of over-aeration and under-aeration, suspended growth
equip ment suppliers may include the need for a filter to placed just prior tothe liquid leaving the
plant to hold back as much of the biclogical material as possible.

Several competitors' units must have and are required by National Sanitation Foundation
to have a septic or pre-treatment tank ahead of the main treatment plant.
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PINNACLE ENVIHONMENTAL TECHNOLOGIES INC.

SUSPENDED GROWTH (a.k.a. Direct Air Injection Systems) cont'd

QOperation
5. One of the manufacturers of suspended growth sy stems provides for the air pump to be housed

directly on top ofthe tank. This may be satisfactory in the lower USA where it is warmer and
lower potential for snow exists. During the winter months in colder climates, such as in Canada
and the northern USA, there is a potential of snow covering the unit and the colder air

temp erature being drawn into the system. The air being drawn in couid become restricted, or wet
with snow, ortoo cold. Any of these conditions may cause equipment failure, poor treatment and
low performance during the winter months. Also, deep bury requirements are more difficult to
address with the air pump housing being directly on top of the tank.

6. While the coarse bubble diffusion based systems do not typically require the diffuser to be
serviced, the fine bubb le diffusion systems will require periodic removal, servicing or
rep lacement.

One of the competitor brands has located the airline drop tubes that feed air into the plant to one
side of the unit in order to make removal and replacement of the fine bubble air diffusers more
convenient.

7. Suspended growth systems are generally known as having limited capabilities to de-nitrify.
While the aeration chamber may nitrify some amounts of ammonia-nitrogen to nitrate, they ofien
have high residual amounts of ammonia-nitrogen and nitrite. These residual amounts may
convert to nitrate in the soil.

Thus, suspended growth systems may announce low nitrate values (values less than 5 mg/1), but
it is important to note that the residual nitrogen in the form of ammonia and nitrite will
contaminate the soil and place at risk the safety of drinking water in the groundwater and any
aquifers when they convert naturally into ntrate after the plant.

Service / Maintenange

1. The suspended growth units typically recommend:
- quarterly changing of air pump flter
- annual checking and servicing of fine bubble diffusers inside the tank
- annual checking and servicin g of effluent filter inside the tank
- pumping out and emptyingthe system every 1 - 3 years
- by-annual check of scum baffie and effluent weir level

2. FAST® recommends
- semi-annual cleaning of air pump's intake filter.
- pump out system contents every 3 years
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PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.

Summary

1.

Suspended growth systems are highly likely to either under-aerate causing for under-treatment,
over-aerate causing lightweight microorganisms (pin point floc) not settle-out in the final
clarifier, or allow solids in suspension to be "flushed-out" ofthe plant as they build up or during
periods of surge loadin gs.

Higher levels of maintenance to either clean, service or replace diffusers and/or effluent filters.

Suspended growth systems are typically unable to reduce Total Nitrogen to acceptable levels in
order to better protect public health the environment from the harmful affects of nitrate.

The FAST® uses a fixed attached growth material in combination with extended aeration and trickling
bio-filter principles to affect a greater ability to reduce Total Nitrogen by over 70%. The fixed attached
growth media acts as a buffer to manage the matching of the amount of air to hydraulic and biological
loadin g by permitting the media to act as both a biological filter and a holding area for the bacterial
microorganism to attach to rather than exiting the system.

For more details, refer to the Technical Brief on the FAST® unit available.

ROTATING BIOLOGICAL CONTACTOR (RBC)

Operation

These plants have typically three (3) chambers to the plants. One chamber is called "primary
clarifier”, the second one called "biozone", and the third called "final clarifier”.

The "primary clarifier" acts as a pre-treatment tank, the "biozone" holds the rotating plastic discs
or tubes, and, the "final clarifier” acts a final settling tank.

Initially the sewage flows into the "primary clarifier”, then through the "biozone", and finally
through the "final clarifier". These discs or tubes in the biozone turn slowly allowing aerobic
bacteria to attach to and grow on them. As they come up out ofthe liquid in the biozone the
bacteria receive the air contact and when they are submer ged they pick up the sewage for
digestion.

There is a central shaft that holds the discs or tubes and is attached either directly to a motor
and sprocket orto a sprocket chain drive and motor.
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PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.

ROTATING BIOLOGICAL CONTACTOR (RBC) (cont'

Operation

These plant have the following problems:

1. The standard RBC has historically produced a BOD/TSS effluent quality of 45/60 mg/|, and, it
does not reduce nitrates alone. The RBC's must have additional discs or tubes beyond the
normal and then they reduce nitrates only moderately.

2. Often the shaft breaks or the bearings deteriorate or the sprocket drive and motor go out of
alignment causing a major failure and/or expensive rep lacement.

3. The pumping out and emptying of the system is usually every 3 morths (quarterly) to annually

4. To assure sufficient air exposure for the rotating discs or tubes, the treatment unit is installed
at ground level with a large exposed lid to protect people or foreign objects from falling into it

5. The inlet into the biozone is submerged into the top portion of the primary clarifier. This inlet
can often clog with debris restricting the flow into the biozone. If this persists for several days
the biozone is starved and treatment reduced. Also the primary clarifier can become anaerobic
and foul odours can occur,

6. Even without the biozone inlet being clogged, the primary clarifier often creates an offensive

odour because it turns anaerobic (septic) as there 1s no air introduced into it. Only the biozone
does not typically go anaerobic (septic).

Warranty

Each manufacturer warrants its produd for five (5) years.

Service / Maintenance

1. pummp out and empty system comp letely either every 3 months (quarterly ) or annually.

2. Grease/oil shaft bearings and/or chain annually.

3. Check and clean drive motor electrical contacts as motors are installed inside the treatment
plants humid conditions.

The FAST® unit has a 20" or 24" diameter access cover at grade and a 6" diameter PVC port for venting
and pump-out.
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PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.

AERATION AND FILTRATION

Operation
These plants are extended aeration plants combining the introduction of air with either of a

fabric filter or a Bio-Kinetic Filter to treat sewage and remove solids. The fabric filters maybe
either a screen or sock-shaped type. The Bio-Kinetic filter is typically plastic.

1. Several pumps submerged in the sewage are subject to more frequent failure and difficulty in
replacing as there is direct contact with crude, untreated, and suspect sewage.

2. The screen or sock-shaped type filters are usually of fabric based materials that last a long
time but are subject to periodic clogging, causing sewage to rise out of the plant onto
the surface.

3. The effluent quality is historically not consistent dueto the frequency of the filter clogging

4. Removal and cleaning of the screen or sock-shaped type fabric filters require individuals to
directly handie potentially dangerous and hazardous waste water. The Bio-Kinetic filter
typically requires a specialized sealed mobile cart / tank to move the filter to a service location
to be properly cleaned.

The Bio-Kinetic filter also has some history of breaking off from its moorings inside the
systems due to increasing weight of the biomass building up on the filter.

Warranty
Each manufacturer warrants the plants for five (5) years.

Service/ Maintenance
1. Every 3 months for pumping out and empty ing system
2. Every 3 months screen or sock-shaped filters must be removed and cleaned
3. Some require a monthly service agent maintenance schedule that often is not followed

SEQUENCING BATCH REACTOR

Operation
These units general handle a particular volume of wastewater (a.k.a. a batch) through a series of

treatment processes and have the following general similarities:
1. More than one mechanical pump inside the sewage chamber.
2. Have aspirators and screen filters
3. Have an electronic system to handle the batch of material from one chamber to another

Warranty
Warranty period is generally five (5) years.

Service / Maintenance
1. Morepumps require more frequent servicingand lead to increased potential for sy stem failure
2. Typically require quarterly servicing and may have electronic failure of batch control sy stem.
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PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.

SPECIALIZED MECHANICAL AEROBIC PLANTS

Operation
These units have different operation characteristics, but, have the following general similarities:

l. More than one mechanical pump inside the sewage chamber.

2. Require either a full sized septic tank or chemical additive to work.

3. Some may use ozone created onsite for treatment that can be costly to operate and
maintain.

Warranty

Warranties will vary from two (2) to five (5) years.

Service / Maintenance
1. More pumps require more frequent servicing and lead to increased potential for system failure
2. Check with manufacturer, but typically require monthly or quarterly servicing.

PEAT & FOAM & FABRIC F1L.TERS

QOperation
Typically the raw sewage flows from the building to a septic tank which may or may not have a

septic tank effluent filter. The septic tank effluent may flow by gravity or bepumped to be
sprayed over the filter material.

In the case where the effluent is gravity flowed over the filter material, the filter material then
spreads the effluent through-out the surface area by means of a tipping tray.

In the case where the effluent is pumped and sprayed over the filter media, there are spray
nozzles that spray the septic tank effluent over the filter material.

In either case, the filter media allows the septic tank effluent to flow down and through
permitting atmosp heric air to penetrate the filter material. This may allow some conversion of
the anaerobic septic affluent to some level of aerobic.

Once the liquid has passed through the filter media, it may be pumped around again for recycling
back to the septic tank or be discharged into the disposal site by gravity or pump pressure.

Using the anaerobic septic tank effluent, the filter material becomes progressively clogged to the
point where it needs to be replaced, and, the effluent being given to the drain field may still be
anaerobic as there would be very low if any dissolved oxygen (DO) levels over time.

As the dram field is designed to be aerobic, the lack of DO in the effluent from the peat or foam
filter sy stems do not assist the drain field from remaininghealthy over the long term. However,
the FAST® maintains a high DO level to assist the drain field to remain healthier longer.

Warranty
A seven (7) year guarantee that the filter material would not need to be removed and replaced
subject to the septic tank being pumped out as required, Sewage effluent pumps are warranted by
their respective pump manufacturers. Tankage may be warranted separately by the tank
manufacturer or up to five (5) years.
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PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.

PEAT & FOAM & FABRIC FILTERS
Warranty (cont'd)

One of the peat moss filter company s warranty states that the filter bed will function properly for
two (2) years and cancels the warranty completely on the occurrence of any one of:
- system not used in accordance with the instructions for use contained in the manual.
- new owners do not advise the manufacturer in writing that they are new owners, that
they are aware of the warranty, and that they accept its terms & conditions.

FAST's warranty is transferred automatically without notice bein g required and, as there is no
filter material that could be damaged permanentiy. Any misbehaviour that the system could not
recover from in the short term would simply mean that the unit would have to have the contents
removed like a septic tank and start again as new, Therefore there would not be any sudden
major expense.

There is some question whether the natural peat moss material will be readily available in the
future at a reasonable cost. This may be due to restricted or reduced access to the peat moss at
the discretion of the peat moss supplier as approved by the peat moss technology supplier.

Service & Maintenance

The filter system that utilizes septic tank effluent being pumped and sprayed over the filter
material typically requires that the spray nozzles be checked and serviced to ensure that they do
not clog The frequency of nozzle cleaning and/or replacement will vary given the behaviour
patterns ofthe user.

Each of the filter types rely on septic tank effluent and the septic tank requires the usual
pumping out frequency of every two (2) to three (3) years.

Both types of filter (peat moss or foam block) require that the filter material be removed and
replaced as required which may be as long as every seven (7) years.

In summary, the serviceable parts would typically be:
- septic tank being pumped out every 2to 3 years
- filter material being replaced every 7 years
- spray nozzles being checked, cleaned or replaced
- the septic tank effluent pump and screen filter,
- the post filter recirculating pump (which may also be used to discharge)

The FAST® unit requires that it be pumped out every three (3) years similar to the peat moss and foam
filter's septic tank. The FAST ® is totally aerobic ensuring no foul odours and a high level of DO in the
effluent to assist the drain field in maintainin g an aerobic condition.

The FAST® does not have any internal serviceable part whereby there could be human contact with
either sewage or effluent at any time such as septic tank punps, recirculating pumps, spray nozzles, and
filter material. The FAST® uses readily available free air and the peat and foam filters use costly filter
material that may not be readily available.

June 2001 Page 9 of 12



PINNACLE ENVIRONMENTAL TECHNOLOGIES INC,

INTERMITTENT SAND FIILTER

Operation
Typically, the raw crude sewage flows from the facility, such as a residence, through to a septic
tank. This septic tank requires a filter to hold back solids. Then the anaerobic filtered septic tank
effluent flows into a holding chamber that contains a pump or pumps to pressurize the
anaerobic effluent through small diameter pipes.

These small diameter pipes are pre-drilled with holes of a particular diameter in order to achieve
a particular squirt height and velocity. Then the under pressure anaerobic filtered septic tank
effluent is forced into the intermittent sand filter.

The intermittent sand filter itself consists of several layers of sand and/or gravel that must
contain specific sieve characteristics and cleanliness. Once the pressurized anaerobic filter septic
tank effluent has passed through the intermittent sand filter it travels to the disposal site.

The filtered anaerobic septic tank effluent is treated and filtered as it passes through the
intermuttent sand filter by the microorganism attached to the sand, by the aerobic condition of
the intermittent sand filter (ISF), and by the sands ability to hold onto suspended solids.

To keep the intermittent sand filter small diameter pipes clean in larger commercial flows
situations there often are recirculating tanks and pump systems to hold some of the ISF's effluent
to be used to backwash the pipes.

Over months and years of service the sand bed has the potential to become saturated with
suspended solids held by the sand. This condition, if not addressed, may cause the sand bed to go
anaerobic or septic. To keep this from occurring, there may be installed a system of an air pump
to air feed lines to force atmospheric air into the bottom of the sand bed.

Mechanical & Serviceable Equipment Required to Operate Intermittent Sand Filter

Accordin g to Triad Engineering Corp. in California, the service and maintenance of one the
popular sand filter designs for a single family residence is as follows:

- every six (6) months servicing for Sand Filter required as follows:

- pressurzzing the lateral pipe lines

- utilizing a bottle brush each lateral pipe line should be cleaned

- annual checking for pumping out of septic tank

- annually checking of pump screen and cleaned as needed

This appears to be a common requirement for all intermittent sand filter designs. However,
some Intermuttent sand filter component suppliers have attempted to use the introduction of
forced air through the bottom of the sand filter to remediate the sand bed of the solid biomass
build up. This process invoives another mechanical device and some protocol for activation
and determination of actual success.
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PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.

INTERMITTENT SAND FILTER (cont'd)

Mechanical & Serviceable Equipment Required to Operate Intermittent Sand Filter

1. The following are the typical intermittent sand filter's (ISF) components that require a level of
servicin g, maintenance, repaw and/or rep lacement:

- Septic Tank

- Septic Tank Effluent Filter

- Pressurizing Pump System

- pressure distribution lateral pipes & top of sand bed to be cleaned

- Air Pump, if any

- sand bed may need to be removed, transported to sanitary land fill, and replaced
in the event of the system's failure or systems abuse by user.

2. The use of submersible pumps and some type of screen filter in the septic tank adds to the
service and maintenance requirements and p otential system failure.

3. The amount land area required for the sand filter may be fairly large compared to a treatment
plant.

4. In the State of Oregon, where the largest number and older Sand Filters are located, the
frequency of the sands removal and replacement varies according to usage. The question of
transp orting toxic contaminated waste sand filter sand materials 1s NOT fully resolved in
either Oregon or in B.C. at the time of this repoxt.

Current Oregon State practice is to not enforce those State laws and dump the waste in
sanitary landfills. The Canadian situation is unclear at this time.

Warranty

The Warranty period is vanable subject to who has designed the system and who installs the
system. Intermittent sand filters have not under gone independent testing by the National
Sanitation Foundation. Typically, test results are provided by the sand filter designer only.

The installer warrants typically that the installation is in compliance to the design. The ISF
designer warrants only that the parts are free from defect in workmanship and that the
component supp liers offer their own warranty.

As aresult there is no single point warranty centre and the user may be caught in ar guments
between the installer and the designer with neither accepting responsibility or warranty.

It is our understanding that recent performance review of the sand filter systems in Washington
and Oregon States reveal up to 30% failure rate within the first 2 years and up to 80% in 7 years.
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PINNACLE ENVIRONMENTAL TECHNOLOGIES INC,

SUMMARY

The FAST® sewage package treatment plant has been designed to offer a high level of sewage treatment
with the minimum of servicihg and maintenance to provide protection to the health of the general public

and the environment.

FAST® specifically offers the following capabilities:

Tertiary Effluent Quality
BOD3 = less than 10 mg/]
SS = less than 10 mg/]
Nitrate = less than 5 mg/]
Total Kjeldahl Nitrogen = less than 10 mg/]
Total Nitrogen = 70% reduction

JLeast Amount of Operation & Maintenance

- No mechanical moving part or filter inside the plant to be serviced at any time.

- Airlift system for air delivery assures no clogging and no servicing.

- No need for any individual to ever directly handle any item which has been in direct
contact with potentially hazardous or dangerous wastewater.

- No septic tank effluent filter to clean or service.

- Pumpout and empty ing systemn every 3 years.

- No submersible pumps and filters to service, wear out and/or be replaced.

- No bottlebrush cleaning required.

- No filter material (peat, foam, fabric or sand) to be cleaned or replaced

- No spray nozzles to be cleaned or replaced

- Lowest cost to operate and maintain

QOther Considerations

- Single Point Warranty Centre

- Warranty period of 2 years on the external air pump.

- Tankage warranty by tank manufacturer.

- Quick, simple and easy installation ensuring long term operation.

- National Sanitation Foundation International certified.

- Least obtrusive to the aesthetics of the property as there is no large box or lid to try to
conceal with shrubs, flowers, or trees.

- Typically smaller land area required than intermittent sand filter.

- Local factory trained Service Agent available for any support required.

- When the FAST® has had a problem for whatever cause, y ou simple pump out the
contents and start again.
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